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General Notices xiii 


GENERAL NOTICES AND 

REQUIREMENTS 


The General Notices and Requirements section (the General 
Notices ) presents the basie assumptions, definitions, and de- 
fault conditions for the interpretation and application of the 
United States Pharmacopeia (USP) and the National Formulary 
(NF). 

Requirements stated in these General Notices apply to all 
articles recognized in the USP and NF (the "compendia") 
and to ail generał chapters unless speciflcally stated 
otherwise. 

1. TITLE AND REVIS!ON 

The fuli title of this publication (consisting of four volumes 
and including its Supplements), is The Pharmacopeia of the 
United States of America, Fortieth Revision and the National 
Formulary, Thirty-Fifth Edition. These titles may be abbrevi- 
ated to USP 40, to NF 35, and to USP 40-NF 35. The United 
States Pharmacopeia, Fortieth Revision, and the National For¬ 
mulary, Thirty-Fifth Edition, supersede all earlier revisions. 
Where the terms " USP ," "NF, or "USP-NF' are used with- 
out further qualification during the period in which these 
compendia are official, they refer only to USP 40, NF 35, 
and any Supplement(s) therelo. The same titles, with no fur¬ 
ther distinction, apply equally to print or electronic presen- 
tation of these contents. Althougn USP and NF are pub- 
lished under one cover and share these General Notices, they 
are separate compendia. 

This revision is official beginning May 1, 2017 unless oth¬ 
erwise indicated in specific texL 

Supplements to USP and NF are published periodically. 

Accelerated Revisions, published periodically on the Offh 
ciał Text section of USP's website (http://www.usp.org/usp- 
nf/official-text), are designed to make revisions official morę 
quickly than throuah the routine process for publishing 
standards in the USP-NF. Interim Revision Announcements are 
Accelerated Revisions to USP and NF that contain official re- 
visions and their effective dates. 

Revision BuUetins are Accelerated Revisions to official text 
or postponements that require expedited publication. They 
cjenerally are official immediately unless otherwise specified 
in the Revision Bulletin. 

Errata are Accelerated Revisions representing corrections 
to items erroneously published. Announcements of the avail- 
ability of new USP Reference Standards and announcements 
of tests or procedures that are held in abeyance pending 
availability of required USP Reference Standards are also 
available on the "Official Text" tab of USP's website. 

2. OFFICIAL STATUS AND LEGAL RECOGNITION 
2.10. Official Text 

Official text of the USP and NF is published in the USP-NF 
Online (www.uspnf.com) in the edition identified as "CUR- 
RENTLY OFFICIAL" and in Accelerated Revisions that super¬ 
sede the USP-NF Online as described below. 

Routine revisions are published in the USP-NF Online and 
become official on the datę indicated, usually six months 
after publication. Accelerated Revisions supersede the 
USP-NF Online and become official on the datę indicated. 
Links to Accelerated Revisions on the USP website can be 
found in any superseded monograph or generał chapler in 
the USP-NF Online . 

Print and USB flash drive versions of the USP and NFalso 
are available. Routine revisions are provided with the same 
timing as the USP-NF Online. Official text published in Sup¬ 
plements supersedes that in the previously published print or 


USB flash drive versions of USP-NF. These versions also are 
superseded by Accelerated Revisions as described above. 

In the event of any disparity between the print or USB 
flash drive versions and the USP-NF Online, tne USP-NF Om 
linę will be deemed to apply. 

2.20. Official Articles 

An official article is an article that is recognized in USP or 
NF. An article is deemed to be recognized and included in a 
compendium when a monograph for the article is published 
in the compendium and an official datę U generally or spe- 
cifically assigned to the monograph. 

The title specified in a monograph is the official title for 
such article. Other names considered to be synonyms of the 
official titles may not be used as substitutes for official titles. 

Official articles include both official substonces and official 
produets. An official substance is a drug substance, excipient, 
dietary ingredient, other ingredient, or component of a fin- 
ished devlce for which the monograph title indudes no indi- 
cation of the naturę of the finished form. 

An official product is a drug product, dietary supplement, 
compounded preparation, or finished device for which a 
monograph is provided. 


2.30. Legał Recognition 

The USP and NF are recognized in the ławs and regula- 
tions of many countries throughout the world. Regulatory 
authorities may enforce the standards presented in the USP 
and NF, but because recognition of the USP and NF may 
vary by country, users should understand applicable laws 
and regulations. In the United States under the Federal 
Food, Drug, and Cosmetic Act (FDCA), both USP and NF are 
recognized as official compendia. A drug with a name rec¬ 
ognized in USP-NF must comply with compendial identity 
standards or be deemed adulterated, misbranded, or botn. 
See, e.g., FDCA § 501 (b) and 502(e)(3)(b); also FDA regula¬ 
tions, 21 CFR § 299.5(a6rb). To avoid being deemed 
adulterated, such drugs must also comply with compendial 
standards for strength, quality, and purity, unless labeled to 
show all respects in which the drug differs. See, e.g., FDCA 
§ 501 (b) and 21 CFFt § 299.5(c). In addition, to avoid being 
deemed misbranded, drugs recognized in USP-NF must also 
be packaged and labeled in compliance with compendial 
standards. See FDCA § 502(g). 

A dietary supplement represented as conforming to speci- 
fications in USP will be deemed a misbranded food if it fails 
to so conform. See FDCA § 403(s)(2)(D). 

Enforcement of USP standards is the responsibility of FDA 
and other government authorities in the U.S. and elsewhere. 
USP has no role in enforcement. 


Change to read: 

3. CONFORMANCE TO STANDARDS 
3.10. Applicability of Standards 
Standards for an article recognized in the compendia 
(USP-NF) are expressed in the article's monograph, applica¬ 
ble generał chapters, and General Notices. The identity, 
strength, quality, and purity of an article are determined by 
the official tests, procedures, and acceptance criteria, and 
other requirements incorporated in the monograph, in ap¬ 
plicable generał chapters, or in the General Notices. "Appli¬ 
cable generał chapters" means generał chapters numbered 
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below 1000 or above 2000 that are madę applicable to an 
artide through reference in General Notices, a monograph, 
or another applicable generał chapter numbered below 
1000. Where the requirements of a monograph differ from 
the requirements specified in these General Notices or an 
applicable generał chapter, the monograph reguirements 
apply and supersede the requirements or the General Notices 
or applicable generał chapters, whether or not the mono¬ 
graph explicitly States the difference. 

General chapters numbered 1000 to 1999 are for infor- 
mational purposes only. They contain no mandatory tests, 
assays, or other reguirements applicable to any officia! arti¬ 
cle, regardless of citation in a generał chapter numbered 
below 1000, a monograph, or these General Notices. Gen¬ 
eral chapters numbered above 2000 apply only to articles 
that are intended for use as dietary ingredients and dietary 
supplements. General chapter citations in NF monographs 
refer to USP generał chapters. 

Early adoption of revised standards in advance of the offi- 
cial datę is allowed by USP unless specified otherwise at the 
time of publication. Where revised standards for an existing 
article have been published as finał approved "official texr 
(as approved in section 2.10 Official Text) but have not yet 
reached the official datę (six months after publication, un¬ 
less otherwise specified; see "official datę", section 2.20 Offi¬ 
cial Articles), compliance with the revised standard shall not 
predude a finding or indication of conformance with com- 
pendial standards, unless USP specifies otherwise by prohib- 
itina early adoption in a particular standard. 

The standards in the relevant monograph, generał chap- 
ter(s), and General Notices apply at alf times in the life of the 
article from production to expiration. It is also noted that 
the manufacturer's specifications, and manufacturing prac- 
tices (e.g., Quality by Design, Process Analytical Technology, 
and Real Time Release Testmg initiatives), generally are fol- 
lowed to ensure that the article will comply with com¬ 
pendial standards until its expiration datę, when stored as 
directed. Every compendial article in commerce shall be so 
constituted that when examined in accordance with these 
assays and test procedures, it meets all applicable pharma- 
copeial requirements (General Notices, monographs, and 
generał chapters). Thus, any official article is expected to 
meet the compendial standards if tested, and any official 
article actually tested as directed in the relevant monograph 
must meet such standards to demonstrate compliance. 
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number of dosage units, are in fact one determination. 
These procedures should not.be confused with statistical 
sampling plans. The similarity to statistical procedures may 
seem to suggest an intent to make inference to some larger 
group of units, but in all cases, statements about whether 
the compendial standard is met apply only to the units 
tested. Repeats, replicates, statistical rejection of outJiers, or 
extrapolations of results to larger populations, as well as the 
necessity and appropriate frequency of batch testing, are 
neither specified nor proscribed by the compendia; such de- 
cisions are based on the objectives of the testing. Frequency 
of testing and sampling are left to the preferences or direc- 
tion of tnose performing compliance testing, and other 
users of USP-NF, includfng manufacturers, buyers, or regula¬ 
tory authorities. 

Official products are prepared according to recognized 
principles of good manufacturing practice and from ingredi¬ 


ents that meet USP or NF standards, where standards for 
such ingredients exist (for dietary supplements, see section 
3.10.26 

Official substances are prepared according to recognized 
principles of good manufacturing practice and from ingredi¬ 
ents complying with specifications designed to ensure that 
the resultant substances meet the requirements of the com¬ 
pendial monographs. 

3.10.10. Applicability of Standards to Drug Products, 
Drug Substances, and Excipients 

The applicable USP or NF standard applies to any article 
marketed in the United States that (1) is recognized in the 
compendium and (2) is intended or labeled for use as a 
drug or as an ingredient in a drug. Such articles (drug prod¬ 
ucts, drug substances, and excipients) include both human 
drugs (whether dispensed by prescription, "over the 
counter," or otherwise), as well as animal drugs. The appli¬ 
cable standard applies to such articles whether or not the 
added designation "USP" or "NF" is used. The standards 
apply eauafly to articles bearing the official titles or names 
derived by transposition of the definitive words of official 
titles or transpositfon in the order of the names of two or 
morę active ingredients in official titles, or where there is 
use of synoriyms with the intent or effect of suagesting a 
significant degree of identity with the official tifle or name. 
3.10.20. Applicability of Standards to Medical Devices, 
Dietary Supplements, and Their Components and 
Ingrecfients 

An article recognized in USP or NF shall comply with the 
compendial standards if the article is a medical aevice, com- 
ponent intended for a medical device, dietary supplement, 
dietary ingredient, or other ingredient that is intended for 
incorporation into a dietary supplement, and is labeled as 
conforming to the USP or NF. 

Generally, dietary supplements are prepared from ingredi¬ 
ents that meet USP, NF, or Food Chemicals Codex standards. 
Where such standards do not exist, substances may be used 
in dietary supplements if they have been shown to be of 
acceptable food grade quality using other suitable 
procedures. 

*3:10.30, Applicability of Standards to the Practice of 
Cpnipounding (New) 

USP compounding practice standards, Pharmaceuticol 
Compounding—Nonsterife Preporations (795) and Phormaceu- 
ticol Compounding—Stenie Preparations (797), as appropriate, 
apply to compounding practice or activity regardless of 
whether a monograph exists for the compounded prepara- 
tion or these chapters. are referenced in such a monograph 


es are r 

manufacturing practice requirements. Compoundecfprepa- 
rntions, incluaing drug products compounaed by outsourc- 
ing fncillties, may also be subject to applicable monographs; 
see section 2.20 OfFicial Articles and section 4.10 Mono- 
gfophs.uuNo 

3.20. Indicatlng Conformance 
A drug product, drug substance, or excipient may use the 
designation "USP" or ' r NF" in conjunction with its official 
title or elsewhere on the label only when (1) a monograph 
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is provided in the specified compendium and (2) the arlicle 
complies with the identity prescribed in the specified 
compendium. 

Wnen a drug product, drug substance, compounded 
preparation, or excipient differs from the re!evant USP or NF 
standard of strength, quality, or purity, as determined by 
the application or the tests, procedures, and acceptance cri- 
teria set forth in the relevant compendium, its difference 
shall be plainly stated on its label. 

When a drug product, drug substance, compounded 
preparation, or excipient fails to comply with the identity 
prescribed in USP or NF or contains an added substance that 
mterferes with the prescribed tests and procedures, the arti- 
cle shall be designated by a name that is clearly distinguish- 
ing and differentiating from any name recognized in USP or 
NF. 

A medical device, dietary supplement, or ingredient or 
component of a medical aevice or dietary supplement may 
use the designation "USP" or "NF" in conjunction with its 
official title or elsewhere on the label only when (1) a mon- 
ograph is provided in the specified compendium and (2) 
the artide complies with the monograph standards and 
other applicable standards in MhatAujpio compendium. 

The designation "USP" or "NF" on the label may not and 
does not constitute an endorsement by USP and aoes not 
represent assurance by USP that the artide is known to 
comply with the relevant standards. USP may seek legał re- 
dress if an artide purports to be or is represented as an 
official artide in one of USP's compendia and such claim is 
determined by USP not to be madę in good faith. 

The designation "U5P-NF" may be used on the label of 
an artide provided that the label also bears a statement 
such as "Meets NF standards as published by USP," indicat- 
ing the particular compendium to which the artide purports 

l °\A/hen’the letters "USP," "NF," or "USP-NF" are used on 
the label of an artide to indicate compliance with com- 
pendial standards, the letters shall appear in conjunction 
with the official title of the artide. The letters are not to be 
enclosed in any symbol such as a circle, square, etc., and 
shall appear in Capital letters. 

If a dietary supplement does not comply with all applica¬ 
ble compendial requirements but contains one or morę die¬ 
tary ingredients or other ingredients that are recognized in 
USP or NF, the individual ingredient(s) may be designated as 
complying with USP or NF standards or being of USP or NF 
quality provided that the designation is limited to the indi- 
viduaf ingredient(s) and does not suggest that the dietary 
supplement complies with USP standards. 

4. MONOGRAPHS AND GENERAL CHAPTERS 

4.10. Monographs 

Monographs set forth the artide's name, definition, speci- 
fication, and other requirements related to packaging, stor- 
age, and labeling. The specification consists of tests, proce¬ 
dures, and acceptance criteria that help ensure the identity, 
strength, quality, and purity of the article. For generał re- 
cjuirements relating to specific monograph sections, see sec- 
tion 5 Monograph Components. 

Because monographs may not provide standards for all 
relevant characteristics, some official substances may con- 
form to the USP or NF standard but differ with regard to 
nonstandardized properties that are relevant to their use in 
specific preparations. To assure substitutability in such in- 
stances, users may wish to ascertain functional equivalence 
or determine sucn characteristics before use. 

4.10.10. Applicability of Test Procedures 

A single monograph may include morę than one test, 

C rocedure, and/or acceptance criterion for the same attri- 
ute. Unless otherwise specified in the monograph, all tests 
are requirements. In some cases, monograph instructions al- 
low the selection of tests that reflect attributes of different 
manufacturers # artides, such as different polymorphic forms, 
impurities, hydrates, and dissolution. Monograph instruc- 
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tions indicate the tests, procedures, and/or acceptance crite¬ 
ria to be used and the required labeling. 

The order in which the tests are listed in the monograph 
is based on the order in which they are approved by the 
relevant Expert Committee for inclusion in the monograph. 
Test 1 is not necessarily the test for the innovator or tor the 
reference product. Depending on monograph instructions, a 
labeling statement is not typically required if Test 1 is used. 
4.10.20. Acceptance Criteria 
The acceptance criteria allow for analytical error, for una- 
voidable variations in manufacturing and compounding, and 
for deterioration to an extent considered acceptable under 
practical conditions. The existence of compendial accep¬ 
tance criteria does not constitute a basis for a claim that an 
official substance that morę nearly approaches 100 percent 
purity "exceeds" compendial quality. Similarly, the tact that 
an article has been prepared to tighter criteria than those 
specified in the monograph does not constitute a basis for a 
claim that the article ,7 exceeds" the compendial 
reauirements. 

An official product shall be formulated with the intent to 
provide 100 percent of the quantity of each ingredient de- 
clared on the label. Where the minimum amount of a sub¬ 
stance present in a dietary supplement is required by law to 
be higher than the lower acceptance criterion allowed for in 
the monograph, the upper acceptance criterion contained 
in the monograph may be increased by a corresponding 
amount. 

The acceptance criteria specified in individual monographs 


and in the generał chapters for compounded preparations 
are based on such attributes of quality as might be ex- 
pected to characterize an article compounded from suitable 
bulk drug substances and ingredients, using the procedures 
providecfor recognized principles of good compounding 
practice, as described in these compendia. 

4.20. General Chapters 

Each generał chapter is assigned a number that appears in 
ł * * * " rV * name (e.q.. Chroma- 

contain the 


angle brackets adjacent to the chapter 
togrophy (621)). General chapters may 
fouowing: 


Descriptions of tests and procedures for application 
through individual monographs, 

• Descriptions and specifications of conditions and prac- 
tices for pharmaceutical compounding, 

• General informalion for the interpretation of the com¬ 
pendial requirements, 

• Descriptions of generał pharmaceutical storage, dispens- 
ing, and packaging practices, or 

• General guidance to manufacturers of official substances 
or official products. 

When a generał chapter is referenced in a monograph, 
acceptance criteria may be presented after a colon. 

Some chapters may serve as introductory overviews of a 
test or of analytical techniques. They may reference other 
generał chapters that contain techmgues, details of the pro¬ 
cedures, and, at times, acceptance criteria. 

Change to reąd: 

5. MONOGRAPH COMPONENTS 

5.10. Molecular Formula 

The use of the molecular formula for the active ingredi- 
ent(s) named in defining the required strength of a com¬ 
pendial artide is intended to designate the Chemical entity 
or entities, as given in the complete Chemical name of the 
article, having absolute (100 percent) purity. 

5.20. Added Substances 

Added substances are presumed to be unsuitable for in¬ 
clusion in an official article and therefore prohibited, if their 
presence impairs the bioavailability, therapeutic efficacy, or 
safety of the official article; or they interfere with the assays 
and tests prescribed for determining compliance with the 
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compendial standards (see section 3.20 Indicating 
Co n for mańce). 

The air in a Container of an official article may f where 
appropriate, be evacuated or be replaced by carbon diox- 
ide, helium, argon, or nitrogen, or by a mixture of these 
gases. The use of such gas need not be declared in the 
abeling. 

5.20.10. Added Substances in Official Substances 
Official substances may contain only the specific added 
substances that are permitted by the individual monograph. 
Such added substances shall not exceed the quantity re- 
cjuired for providing their intended effect. Where such addi- 
tion is permitted, tne labei shall indicate the name(s) and 
amount(s) of any added substance(s). 

5.20.20. Added Substances (Excipients and Ingredients) 
in Official Products 

Suitable substances and excipients such as antimicrobial 
agents, pharmaceutical bases, carriers, coatings, flavors, pre- 
servatives, stabilizers, and vehicles may be added to an offi¬ 
cial product to enhance its stability, usefulness, or elegance, 
or to facilitate its preparation, unless otherwise specified in 
the individual monograph. 

Added substances and excipients employed solely to im- 
part color may be incorporated into official products other 
than those intended for parenteral or ophthalmic use, in 
accordance with the regulations pertaining to the use of 
colors issued by the U.S. Food and Drug Administration 
(FDA), providea such added substances or excipients are 
otherwise appropriate in all respects. (See also A lnjections 
and Implanted Drugs Products (1), Product Quality Tests Com- 
mon to Porenteral Dosage Forms , Specific Tests , Vehicles and 
added substances , Added substances.) A u^o 
The proportions of the substances constituting the base in 
ointment and suppository products and preparations may 
be varied to maintain a suitable consistency under different 
dimatic conditions, provided that the concentrations of ac- 
tive ingredients are not varied and provided that the 
bioavallabilily, therapeutic efficacy, and safety of the \ 
ration are not impaired. 

5.20.20.1. In Compounded Preparations 
Compounded preparations for which a complete compo- 
sition is given shall contain only the ingredients named in 
the formulas unless specifically exempted herein or in the 
individual monograph. Deviation from the specified 
processes or metnods of compounding, although not from 
the ingredients or proportions thereof, may occur provided 
that the finished preparation conforms to the relevant stan¬ 
dards and to preparations produced by following the speci¬ 
fied process. 

Where a monograph for a compounded preparation calls 
for an ingredient in an amount expressed on the dried ba- 
sis, the ingredient need not be dried before use if due al- 
lowance is madę for the water or other volatile substances 
present in the quantity taken. 

Specially denatured alcohol formulas are availab!e for use 
in accordance with federal statutes and regulations of the 
Internal Revenue Service. A suitable formula of specially de¬ 
natured alcohol may be substituted for Alcohol in the manu- 
facture of official preparations intended for internal or topi- 
cal use, provided that the denaturant is volatile and does 
not remain in the finished product. A preparation that is 
intended for topical application to the skin may contain spe¬ 
cially denatured alcohol, provided that the denaturant is ei- 
ther a usual ingredient in the preparation or a permissible 
added substance; in either case tne denaturant shall be 
identified on the label of the topical preparation. Where a 
process is given in the individual monograph, any prepara¬ 
tion compounded using denatured alconol shall be identical 
to that prepared by the monograph process. 

5.20.20.2. In Dietary Supplements 
Additional ingredients may be added to dietary supple- 
ment products provided that the additional ingredients: (1) 
comply with applicable regulatory reguirements; and (2) do 


prepa- 


not interfere with the assays and tests prescribed for deter- 
mining compliance with compendial standards. 

5.30. Description and Solubility 

Only where a quantitative solubility test is given in a 
monograph and is designated as sucn is it a test for purity. 

A monograph may indude Information regarding the arti- 
cle's descnption. Information about an article's "'description 
and solubility" also is provided in the reference table 
Description and Relative Solubility of USP and NF Articles. The 
reference table merely denoles the properties of articles that 
complv with monograph standards. The reference table is 
intended primarily for those who use, prepare, and dispense 
drugs and/or related articles. Although the information pro- 
vided in monographs and the information in the reference 
table may indirectly assist in the preliminary evaluation of an 
article, it is not intended to sen/e as a standard or test for 
purity. 

The approximate solubility of a compendial substance is 
indicated by one of the following descriptive terms: 


Descrlptive Term 

Parts of Solucnt Requlred 
for 1 Part of Solute 

Verv soluble 

Less than 1 

Freeły soluble 

From 1 to 10 

Soluble 

From 10 to 30 

Sparinalv soluble 

From 30 lo 100 

Sllqhtly soluble 

From 100 to 1.000 

Verv sficihtly soluble 

From 1.000 to 10,000 

Praclically insoluble. or Insoluble 

Creater than or equal to 

10.000 


5.40. Identity 

A compendial test titled Identity or Identification is pro- 
vided as an aid in verifying the identity of articles as they 
are purported to be, e.g., those taken from labeled contain- 
ers, and to establish whether it is the article named in 
USP-NF. The Identity or Identification test for a particular arti¬ 
cle may consist of one or morę procedures. When a com¬ 
pendial test for Identity or Identification is undertaken, all 
requirements of all specified procedures in the test must be 
met to satisfy the requirements of the test. Failure of an 
article to meet all the requirements of a prescribed Identity 
or Identification test (i.e., failure to meet the requirements of 
all of the specified procedures that are components of that 
test) indicates that the article is mislabeled and/or 
adulterated. 

5.50. Assay 

Assay tests for compounded preparations are not in¬ 
tended for evaluating a compounded preparation before 
dispensing, but instead are intended to serve as the official 
test in the event of a question or dispute regarding the 
preparation's conformance to official standards. 

5.50.10. Units of Potency (Biological) 

For substances that cannot be completely characterized 
by Chemical or physical means or that need confirmation of 
functionality or tertiary structure, it may be necessary to ex- 
press quantities of biological activity in units of biological 
potency, each defined by an authoritative, designated refer¬ 
ence standard. In cases where intemational reference mater- 
ials have been discontinued, intemational units of potency 
may be defined in terms of molecular mass, such as in the 
cases of vitamins A, D, and E. 

Where available, World Health Organization (WHO) Inter¬ 
national biological standards define the International Units 
(IU). USP monographs refer to the units assigned by USP 
Reference Standards either directly as International Units (IU) 
or as "USP Units." For some biological products, units of 
potency are value assigned against a corresponding U.S. 
Standard established by FDA, whether or not International 
Units or USP Units have been defined (see Biologics (1041)). 
Notę that product-related labeling, e.g., on containers, need 
not use the fuli phrase "USP [product name] Units" that 
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<231) requirements to be considered by USP to be in con- 
fnrmnnrp with L/SP-NF reauirements. 


appears in many USP monograph labeling sections. The 
term "USP Units" can be used on product labelina consis- 
tent with USP compendial requirements # provided it is elear 
from the context that the volume is stated in terms of USP 
[product name] Units. In such circumstances it should be 
elear that "USP Units" and "USP [product name] Units" 
share the same meaning. 

5.60. Impurities and Foreicjn Substances 

Tests for the presence of impurities and foreign substances 
are provided to limit such substances to amounts that are 
unobjectionable under conditions in which the article is cus- 
tomarily employed (see also Impurities in Drug Substances 
and Drug Products (1086)). 

Nonmonograph tests and acceptance criteria suitable for 
detecting and controlling impurities that may result from a 
change m the processing methods or that may be intro- 
duced from external sources should be employed in addi- 
tion to the tests provided in the individual monograph, 
where the presence of the impurity is inconsistent with ap¬ 
plicable good manufacturing practices or good pharmaceu- 
tical practices. 

5.60.10. Other Impurities in USP and NF Artides 

If a USP or NF monograph includes an assay or organie 
impurity test based on chromatography, other than a test 
for residual solvents, and that monograph procedurę does 
not detect an impurity present in the substance, the amount 
and identity of the impurity, where both are known, shall 
be stated in the labeling (certificate of analysis) of the offi- 
cial substance, under the headina Other Impurity(ies). 

The presence of any unlabelecf other impurity in an offi- 
cial substance is a variance from the standard if the content 
is 0.1% or greater. The sum of all Other Impurities combined 
with the monograph-detected impurities may not exceed 
2.0% (see Ordinary Impurities (466)), unless otherwise stated 
in the monograph. 

The following categories of drug substances are exc!uded 
from Other Impurities requirements: 

• Fermentation products and semi-synthetics derived 
therefrom, 

• Radiopharmaceuticals, 

• Biologics, 

• Biotechnology-derived products, 

• Peptides, 

• Herbals, and 

• Crude products of animal or plant origin. 

Any substance known to be toxic shall not be listed under 
Other Impurities . 

5.60.20. Residual 5olvents in USP and NF Artides 

All USP and NF artides are subject to relevant control of 
residual solvents, even when no test is specified in the indi- 
vidual monograph. If solvents are used during production, 
they must be of suitable quality. In addition, the toxicity 
and residual level of each solvent shall be taken into consid- 
eration, and the solvents limited according to the principles 
defined and the requirements specified in Residual Solvents 
(467), using the generał methods presented therein or other 
suitable methods. 

5.60.30. Elemental Impurities in USP Drug Products and 
Dietary Supplements 

Effective January 1, 2018, elemental impurities will be 
controlled in official drug products according to the princi¬ 
ples defined and reauirements specified in Elemental Impuri¬ 
ties—Limits (232). Effective January 1, 2018, elemental con- 
taminants are controlled in official dietary supplements 
according to the principles defined and requirements speci¬ 
fied in Elemental Contaminants in Dietary Supplements 
(2232). Also effective January 1, 2018, Heovy Metals (231) 
will be omitted and all references to it in generał chapters 
and monographs will be deleted. Early adoption of the re- 
quirements in (232) and (2232) are permitted by USP, and 
if (232) or (2232), as applicable, is fully implemented with 
respect to a particular drug product or dietary supplement 
in advance of the January 1, 2018 datę, that product and its 
ingredients will no longer need to comply with applicable 


5.70. Performance Tests 

Where content uniformity determinations have been 
madę using the same analytical methodoloay specified in 
the Assay, with appropriate allowances madę for differences 
in sample preparation, the average of all of the individual 
content uniformity determinations may be used as the Assay 
value. 

5.80. USP Reference Standards 

USP Reference Standards are authentic specimens that 
have been approved as suitable for use as comparison stan¬ 
dards in USP or NF tests and assays. (See USP Reference Stan¬ 
dards (11)0 Where USP or NF tests or assays cali for the use 
of a USP Reference Standard, only those results obtained 
using the specified USP Reference Standard are conclusiye. 
Where a procedurę calls for the use of a compendial article 
rather than for a USP Reference Standard as a materiał stan¬ 
dard of reference, a substance meeting all of the com¬ 
pendial monograph requirements for tnat article shall be 
used. If any new USP or NF standard requires the use of a 
new USP Reference Standard that is not yet available, that 
ortion of the standard containing the requirement shall not 
e official until the specified USP reference materiał is 
available. 

Unless a Reference Standard label bears a specific potency 
or content, assume the Reference Standard is 100.0% pure 
in the official application. Unless otherwise directed in the 
procedurę in the individual monograph or in a generał 
chapter, USP Reference Standards are to be used in accor- 
dance with the instructions on the label of the Reference 
Standard. 


Change to read: 

6. TESTINC PRACTICES AND PROCEDURES 
6.10. Safe Laboratory Practices 

In performing compendial procedures, safe laboratory 
practices shall be followed, including precautionary meas- 
ures, protective equipment, and work practices consistent 
with the Chemicals and procedures used. Before undertaking 
any procedurę describea in the compendia, the analyst 
should be aware of the hazards associated with the Chemi¬ 
cals and the techniques and means of protecting against 
them. These compendia are not designed to describe such 
hazards or protective measures. 

6.20. Automated Procedures 
Automated and manuał procedures employing the same 
basie chemistry are considered equivalenL 
6.30. Alternative and Harmonized Methods and 
Procedures 

A!temative methods and/or procedures may be used if 
they provide advantages in terms of accuracy, sensitivity, 
precision, selectivity, or adaptability to automation or com- 
uterized data reduction, or in other special circumstances. 
uch alternative procedures and methods shall be validated 
as described in validation of Compendial Procedures (1225) 
and must be shown to give equivalent or better results. 

Only those results obtained by the methods and procedures 
given in the A ćómperidiaA(/j«<j are conclusive. 

Altemative procedures should be submitted to USP for 
evaluation as a potential replacement or addition to the 
standard (see section 4. 10 Monogrophs). 

Certain generał chapters contam a statement that the text 
in question is harmonized with the corresponding text of 
the Europeon Phormacopoeio and/or the japanese Phormaco- 
poeia and that these texts are interchangeable. Therefore, if 
a substance or preparation is found to comply with a re- 
quirement using an interchangeable method or procedurę 
from one of these pharmacopeias, it should comply with the 
requirements of the USP-NF. When a difference appears, or 
in the event of dispute, only the result obtained by the 
method and/or procedurę given in the USP-NF is conclusive. 
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6.40. Dried, Anhydrous, Ignited, or Solvent-Free Basis 

Ali calculations in the compendia assume an "as-is" basis 
unless otherwise specified. 

Test procedures may be performed on the undried or 
unignited substance and the results calculated on the dried, 
anhydrous, or ignited basis, provided a test for Loss on Dry- 
ing, or Woter Determinolion, or Loss on Ignition, respectively, 
is given in the monograph. Where the presence of moisture 
or other volatlle materiał may interfere with the procedurę, 
previous drying of the substance is specified in the individ- 
ual monograph and is obligatory. 

The term *'solvent-free" signifies that the calculation shall 
be corrected for the presence of known solvents as deter- 
mined using the metnods described in (467) unless a test 
for limit of organie solvents is provided in the monograph. 

The term "previously dried" without qualification signifies 
that the substance shall be dried as directed under Loss on 
Drying (731) or Water Determination (921) (gravimetric 
determination). 

Where drying in vacuum over a desiccant is directed, a 
vacuum desiccator, a vacuum drying pistol, or other suitable 
vacuum drying apparatus shall be used. 

6.40.10. Ignite to Constant Weight 

"Ignite to constant weight" means that ignition shall be 
conUnued at 800 ±25°, unless otherwise indicated, until 
Iwo consecutive weighinas, the second of which is taken 
after an additional period appropriate to the naturę and 
quantity of the residue, do not differ by morę than 0.50 mg 
per g of substance taken. 


6.40.20. Dried to Constant Weight 

"Dried to constant weight" means that drying shall be 
continued until two consecutive weighings, the second of 
which is taken after an additional drying period appropriate 
to the naturę and quantity of the residue, do not differ by 
morę than 0.50 mg per g of substance taken. 

6.50. Preparation of Solutions 
6.50.10. Filtration 

Where a procedurę cjives direction to "filier" without fur- 
ther qualification, the fiquid shall be passed through suitable 
filter paper or equiva!ent device until the filtrate is elear. 

Due to the possibility of filter effects, the initial volumes of a 
filtrate may be discarded. 

6.50.20. Solutions 

Unless otherwise specified, all Solutions shall be prepared 
with Purified Water. Solutions for quantitative measures shall 
be prepared using accurately weianed or accurately meas- 
ured analytes (see section 8.20 About). 

An expression such as "(1 in 10)" means that 1 part by 
yolume of a liquid shall be diluted with, or 1 part by weight 
of a solid shall be dissolved in, a sufficient quantity of the 
diluent or solvent to make the volume of the finisned solu- 
tion 10 parts by volume . An expression such as "(20:5:2)" 
means tnat the respective numbers of parts, by volume, of 
the designated liquids shall be mixed, unless otherwise 
indicated. 


6.50.20,1. Adjustments to Solutions 

When a specified concentration is called for in a proce¬ 
durę, a solution of other normality or molarity may be used, 
provided that allowance is madę for the difference in con¬ 
centration and that the change does not inerease the error 
of measurement. 

Proportionately larger or smaller quantities than the speci- 
fled weights ano volumes of assay or test substances and 
Reference Standards may be taken, provided the measure¬ 
ment is madę with at least equivalent accuracy. 

Unless otherwise indicated, analyte concentrations shall be 
prepared to within ten percent (10%) of the indicated 
value. In the case in which a procedurę is adapted to the 
workina rangę of an instrument, solution concentrations 
may differ from the indicated value by morę than ten per¬ 
cent (10%), with appropriate changes in associated calcula- 
tions. Any changes snall fali within the validated rangę of 
the instrument. 


When adjustment of pH is indicated with either an acid or 
base and the concentration is not indicated, appropriate 
concentrations of that acid or base may be used. 

6.50.20.2. Test Solutions 

Information on Test Solutions (TS) is provided in the Test 
Solutions portion of the Reagents, Indicators, and Solutions 
section of the USP-NF. Use of an altemative Test Solution or 
a change in the Test Solution used may require validation. 

6.50.20.3. Indicator Solutions 

Where a procedurę specifies the use of an indicator TS, 
approximate!y 0.2 mL, or 3 drops, of the solution shall be 
added unless otherwise directed. 

6.60. Units Necessary to Complete a Test 
Unless otherwise specified, a sufficient number of units to 
ensure a suitable analytical result shall be taken. 

6.60.10. Tablets 

Where the procedurę of a Tablet monograph directs to 
weiah and finely powder not fewer than a given number of 
Tablets, a counted number of Tablets shall be weighed and 
reduced to a powder. The portion of the powdered Tablets 
taken shall be representative of the whole Tablets and shall, 
in turn, be weighed accurately. 

6.60.20. Capsules 

Where the procedurę of a Capsule monograph gives di¬ 
rection to remove, as completely as possible, tne contents of 
not fewer than a given number of the Capsules, a counted 
number of Capsufes shall be carefully opened and the con¬ 
tents quantitatively removed, combined, mixed, and 
weighed accuratefy. The portion of mixed Capsules contents 
taken shall be representative of the contents of the Capsules 
and shall, in turn, be weighed accurately. 

6.70. Reagents 

The proper conduct of the compendial procedures and 
the reliability of the results depend, in part, upon the quality 
of the reagents used in the performance of the procedures. 
Unless otherwise specified, reagents conforming to the spec- 
ifications set forth in the current edition of Reagent Chemi¬ 
cals published by the American Chemical Society (ACS) shall 
be used. Where such ACS reagent specifications are not 
available or where the required purity differs, compendial 
specifications for reagents of acceptable quality are provided 
(see the Reagents , Indicators , and Solutions section of the 
USP-NF). Reagents not covered by any of these specifica¬ 
tions should be of a grade suitable to the proper perfor¬ 
mance of the methoa of assay or test invoIved. 

Listing of these reagents, induding the indicators and So¬ 
lutions employed as reagents, in no way implies that they 
have therapeutic utility; furthermore, any reference to USP 
or NF in their labelina shall indude also the term "reagent" 
or "reagent grade." USP may suppiy reagents if they other¬ 
wise may not be generally commercially available. 

6.80. Equipment 

Unless otherwise specified, a specification for a definite 
size or type of Container or apparatus in a procedurę is 
given solely as a recommendation. Other aimensions or 
types may be used if they are suitable for the intended use. 

6.80.10. Apparatus for Measurement 
Where vofumetric flasks or other exact measuring, weigh- 
ing, or sorting devices are specified, this or other equipment 
of at least equivalent accuracy shall be employed. 

6.80.10.1. Pipet/Pipette 

Where a pipet/pipette is specified, a suitable buret may be 
substituted. Where a "to contain" pipet/pipette is specified, 
a suitable volumetric fiask may be substituted. 

6.80.10.2. Llght Protection 

Where low-actinic or light-resistant containers are speci¬ 
fied, either containers specially treated to protect contents 
from light or elear containers that have been rendered 
opaque by application of a suitable coating or wrapping 
may be used. 
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6.80.20. Instrumental Apparatus 
An instrument may be substituted for the specified instru¬ 
ment if the substitute uses the same fundamental principles 



..particular JĘK Ę Ę M Ł , 

ment, or piece of equipment, or the name and address of a 
manufacturer or distributor, is mentioned (ordinarily in a 
footnote), this identification is furnished solely for informa- 
tional purposes as a matter of convenience, without implica- 
tion or approval, endorsement, or certification. 

6.80.20.1. Chromatographic Tubes and Columns 
The term "diameter refers to internal diameter (ID). 

6.80.20.2* Tubing , 

The term "diameter" refers to outside diameter (OD). 

6.80.20.3. Steam Bath 

Where use of a steam bath is directed, use actively flow- 
ing steam or another regulated heat source controlled at an 
equivalent temperaturę. 

6.80.20.4. Water Bath 

A water bath requires vigorously boiling water unless oth- 
erwise specified. 

6.80.30. Temperaturę Reading Devices 
Temperaturę reading devices suitable for pharmacopeial 
tests conform to speciTications that are traceable to a Na¬ 
tional Institute of Standards and Technology (NI5T) Standard 
or equivalent. Temperaturę reading devices may be of the 
liquia-in-glass type or an analog or digital temperaturę indi- 
cator type, such as a resistance temperaturę device, thermis- 
tor, or tnermocouple. Standardization of thermometers is 
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and on the label of the USP Reference Standard. For other 
procedures, correction for assayed content, potency, or both 
is madę prior to using the concenlration in the equation 
provided in the monograph. 

7.10.10. Equivalence Statements in Titrimetric 
Procedures 

The directions for titrimetric procedures conclude with a 
statement of the weight of the analyte that is equivalent to 
each mL of the stancfardized titrant. In such an equivalence 
statement, the number of sicjnificant figures in the concen- 


performed on an established testing frequency with a tem¬ 
peraturę standard traceable to NIST. For example, refer to 
the current issue of American Society of Testing and Materi¬ 
als (ASTM) standards El for liquid-in-glass thermometers. 

7. TEST RESULTS 


tration of the titrant should Be understood to correspond to 
the number of significant figures in the weight of the 
analyte. Corrections to calculations based on the blank de- 
termination are to be madę for all titrimetric assays where 
appropriate (see Titrimetry (541)). 

7.20. Rounding Rules 

The observea or calculated values shall be rounded off to 
the number of decimal places that is in agreement with the 
limit expression. Numbers should not be rounded until the 
finał calculations for the reportable value have been com- 
pleted. Intermediate calculations (e.g., slope for linearity) 
may be rounded for reporting purposes, but the original 
(not rounded) value should be used for any additional re- 
quired calculations. Acceptance criteria are fixed numbers 
and are not rounded. 

When rounding is required, consider only one digit in the 
decimal place to the right of the last place in the limit ex- 
pression. If this digit is smaller than 5, it is eliminated and 
the preceding digit is unchanaed. If this digit is equal to or 
nreater than 5, it is eliminated < 
mcreased by 1 . 

Change to reatł: 

8. TERMS AND DEFINITIONS 


and the preceding digit is 


7.10. Interpretation of Reauirements 
Analytical results observed in the laboratory (or calculated 
from experimental measurements) are compared with stated 
acceptance criteria to determine whether the article con- 
forms to compendial requirements. 

The reportable value, which often is a summary value for 
seyeral individual determinations, is compared with the ac¬ 
ceptance criteria. The reportable value is the end result of a 
completed measurement procedurę, as documented. 

Wnere acceptance criteria are expressed numerically 
herein througn specification of an upper and/or lower limit, 
permitted values include the specified values themselves, 
but no values outside the limit(s). Acceptance criteria are 
considered-significant to the last digit snown. 

7.10.5, Nominał Concentrations in Equations 
Where a "nominał concentration" is specified, calculate 
the concentration based on the label claim. In assay proce¬ 
dures, water correction is typically stated in the Definition 


8.10. Abbreviations 

• RS refers to a USP Reference Standard. 

• CS refers to a Colorimetric Solution. 

• TS refers to a Test Solution. 

• VS refers to a Volumetric Solution that is standardized in 
accordance with directions given in the individual mon¬ 
ograph or in the Reagents , Indicators, and Solutions sec- 
tion of USP-NF. 

8.20. About 

"About" indicates a quantity within 10%. 

If the measurement is stated to be "accurately measured" 
or "accurately weighed," follow the statements in Volumetric 
Apparatus <31> and Balances (41), respectively. 

8.30. Alcohol Content 

Percentages of alcohol, such as those under the heading 
Alcohol Content , refer to percentage by volume of C 2 H 5 OH 
at 15.56°. Where a formula, test, or assay calls for alcohol, 
ethyl alcohol, or ethanol, the USP monograph article Alcohol 


- 

lllustration of Rounding Numerical Volucs 
for Comoarlson with Reauirements 



Compendial Rcauircfnenl 

Unroundcd Value 

Rounded Result 

Conforms 

Assay limit 298.0% 

97.96% 


98.0% 

Yes 


97.92% 


97.9% 

No 


97.95% 


98.0% 

Yes 

Assay limit Si 01.5% 

101.55% 


101.6% 

No 


101.46% 


101.5% 

Yes 


101.45% 


101.5% 

Yes 

Limit test <0.02% 

0.025% 


0.03% 

No 


0.015% 


0.02% 

Yes 


0.027% 


0.03% 

No 

Limit test £3 ppm 

3.5 ppm 


4 ppm 

No 


3.4 ppm 


3 ppm 

Yes 


2.5 ppm 


3 ppm 

Yes 
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shall be used. Where reference is madę to "C7H5OH," abso 
lute (100 percent) ethanol is intended. Where a procedurę 
calls for dehydrated alcohol, alcohol absolute, or anhydrous 
alcohol, the USP monograph artide Dehydrated Alconol 
shall be used. 

8.40. Atomie Weights 

Atomie weights used in computing molecular weights and 
the factors in the assays and elsewhere are those established 
by the IUPAC Commission on ±lsotopic Abundances and 
Atomie Weights.A WN0 
8.50. Blank Determlnatlons 
Where it is directed that "any necessary correction" be 
madę by a blank determination, the determination shall be 
conducted using the same quantities of the same reagents 
treated in the same manner as the solution or mixture con- 
taining the portion of the substance under assay or test, but 
with the substance itself omitted. 

8.60. Concomitantly 

"Concomitantly" denotes that the determinations or 
measurements are to be performed in immediate 
succession. 

8.70. Desiccator 

The instruction "in a desiccator" indicates use of a tightly 
closed Container of suitable size and design that maintains 
an atmosphere of Iow moisture content by means of a suita¬ 
ble desiccant such as anhydrous calcium chloride, magne- 
sium perchlorate, phosphorus pentoxide, or silica gel. See 
also section 8.220 Vacuum Desiccator. 

8.80. Loaarithms 
Logaritnms are to the base 10. 

8.90. Microbial Strain 

A microbial strain cited and identified by its American 
Type Culture Collection (ATCC) catalog number shall be 
used directly or, if subcultured, shall be used not morę than 
five passages removed from the original strain. 

8.100. Negligible 

"Negligible" indicates a quantity not exceeding 0.50 mg. 
8.110. NLT/NMT 

"NLT" means "not less than." "NMT" means "not morę 
than." 

8.120. Odór 

"Odorless," "practically odorless," "a faint characteristic 
odor," and variations thereof indicate evaluation of a suita¬ 
ble quantity of freshly opened materiał after exposure to the 
air for 15 minutes. An odor designation is descriptive only 
and should not be regarded as a standard of purity for a 
particular lot of an article. 

8.130. Percent 

"Percent" used without qualification means: 

• For mixtures of solids and semisolids, percent weight in 
weight; 

• For Solutions or suspensions of solids in liquids, percent 
weight in volume; 

• For Solutions of liquids in liquids, percent volume in 
- volume; 

• For Solutions of gases in liquids, percent weight in 
volume. 

For example, a 1 percent solution is prepared by dissolv- 
ing 1 g of a solid or semisolid, or 1 mL of a liquid, in suffi- 
cient solvent to make lOOmL of the solution. 

8.140. Percentage Concentrations 
Percentage concentrations are expressed as follows: 

• Percent Weight in Weight (w/w) is defined as the num¬ 
ber of g of a solute in 100 g of solution. 

• Percent Weight in Volume (w/v) is defined as the number 
of g of a solute in 100 mL of solution. 

• Percent Volume in Voiume (v/v) is defined as the number 
of mL of a solute in 100 mL of solution. 

8.150. Pressure 

Pressure is determined by use of a suitable manometer or 
barometer calibrated in terms of the pressure exerted by a 
column of mercury of the stated height. 
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8.160. Reaction Time 
Reaction time is 5 minutes unless otherwise specified. 
8.170. Specific Gravity 

Specific gravity is the weight of a substance in air at 25° 
divided by the weight of an equal volume of water at the 
same temperaturę. 

8.180. Temperatures 

Temperatures are expressed in centigrade (Celsius) de¬ 
grees, and all measurements are madę at 25° unless other¬ 
wise indicated. Where moderate heat is specified, any tem¬ 
peraturę not higher than 45° (113° F) is indicated. 

8.190. Time 

Unless otherwise specified, rounding rules, as described in 
section 7.20 Rounding Rules, apply to any time specified. 
8.200. Transfer 

'Transfer" indicates a quantitative manipulation. 

8.210. Vacuum 

"Vacuum" denotes exposure to a pressure of less than 
20 mm of mercury (2.67 kPas), unless otherwise indicated. 
8.220. Vacuum Desiccator 

- "Vacuum desiccator" indicates a desiccator that maintains 
a low-moisture atmosphere at a reduced pressure of not 
morę than 20 mm of mercury (2.67 kPas) or at the pressure 
designated in the individual monograph. 

8.230. Water 

8.230.10. Water as an Ingredient in an Official Product 
As an ingredient in an official product, water meets the 
requirements of the appropriate water monograph in USP or 

8.230.20. Water in the Manufacture of Official 
Substances 

When used in the manufacture of official substances, 
water shall meet the requirements for drinking water as set 
forth in the U. 5. Environmental Protection Agency National 
Primary Drinking Water Regulations or in the drinking water 
regulations of the European Union or of Japan, or in the 
World Health Organization's Guidelines for Drinking Water 
Quality. Additional specifications may be required in 
monographs. 

8.230.30. Water in a Compendial Procedurę 
When water is called for in a compendial procedurę, the 
USP article Purified Water shall be used unless otherwise 
specified. Definitions for other types of water are provided 
in Reagents, Indicators, and Solutions and in Water for Phar - 
maceutical Purposes (1231). 

8.240. Weights and Measures 
In generał, weights and measures are expressed in the 
International System of Units (SI) as established and revised 
by the Conference generale des poids et mesures. For com¬ 
pendial purposes, the term "weight" is considered to be 
synonymous with "mass." 

Mofality is designated by the symbol m preceded by a 
number that represents the numoer of moles of the desig¬ 
nated solute contained in 1 kilogram of the designated 
solvenL 

Molarity is designated by the symbol M preceded by a 
number tnat represents the number of moles of the desig¬ 
nated solute contained in an amount of the designated sol- 
vent that is suffident to prepare 1 liter of solution. 

Normality is designated by the symbol N preceded by a 
number that represents the number of equivalents of the 
designated solute contained in an amount of the designated 
solvent that is suffident to prepare 1 liter of solution. 

The symbol for degrees (°) without a qualifying unit of 
measure represents degrees Celsius. 

Chart of Symbols and Prefixes commonly employed for SI 
metric units and other units: 



Units 

Symbol 

Notes 

Lenath 





meter 

m 
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Units 

Symbol 

Notes 


equivalent 

Eo 

Also referred to as 
gram-equivalent 
weighL It is used in 
the calculation of sub- 
stance concentration 
in units of normality. 
This unit is no longer 
preferred for use In 
analytical chemistry or 
metroloav. 


mliii equiv- 
olenl 

mEo 



osmolę 

Osmól 

Osmotic pressure of a 
solution, related to 
substance concentra¬ 
tion. 


mllliosmole 

mOsmol 


Pressurc 





Pascal 

Pa 



kilopascal 

kPn 



pounds per 
square 
inch 

DSl 



millimeler 
ol mercu- 

rv 

mmHo 

Enual to 133.322 Pa 

Elcctric.il 

units 





ampere 

A 



voll 

V 



millivo!t 

mV 



hertz 

Hz 

Unit of freauencv 


kilohertz 

kHz 



meaahertz 

MHz 



ciec tron 
volt 

eV 



kilo-ełec- 
tron volt 

keV 



mega-elec- 
tron volt 

McV 


Radiation 





becouerel 

Bq 

SI unit of activ!ty for 
radionuclides 


kilobec- 

auerel 

kBn 



megabec- 

auerel 

MBg 



gigabec- 

auerel 

CBg 



curie 

Cl 

Non-SI unit of activity 
for radionuclides 


mlllicurie 

mCi 



microcurie 

uG 



nanocurie 

nG 


Other 





acceleration 
due to 
aravitv 

q 

Used to cxpress ratę of 
centrifuaalion 


revolutions 
per min¬ 
utę 

rpm 

Used to express ratę of 
centrifuaatfon 



Units 

Symbol 

Notes 


centimeter 

cm 



millimeler 

mm 



micrometer 

um 

Previously referred to 
as a mlcron 


nanometer 

nm 

Previously the symbol 
mp (for millimicron) 
was used 


Angstróm 

A 

Enual to 0.1 nm 

Mass 





kilogram 

kg 



u ram 

g 



milligram 

mg 



micronram 

UO 

The symbol pg is used 
in the USP and NF to 
represent micrograms, 
but micrograms may 
be represented as 
"meg" for labellng 
and prescribing pur- 
poses. The term 
"gamma," symbolized 
by y, frcquently is 
used to represent mi¬ 
crograms in bioebemi- 
cal literaturę. 


nanoaram 

ng 



plcoarnm 

PO 



dalton 

Da 

Also referred to as the 
unified atomie mass 
unit and is cqual to 

1/12 limes the mass 
of the free catbon 12 
atom. 


kilodalton 

kDa 


Time 





second 

s 



minutę 

min 



hour 

h 


Volume 





liter 

L 

1 L is equal to 1000 
cm 1 (cubic centime- 
tersl 


deciliter 

dL 



milliliter 

mL 

1 mL is equal to 1 cm», 
sometimes referred to 
as cc 


microliter 

ul 


Tempera¬ 

turę 





Celsius 

°C 


Amount of 
Substance 





mole 

mol 

Historically referred to 
as gram-molecular 
weight or grnm-atom- 
łc weight 


millimole 

mmol 



micromofe 

umol 



femlomole 

fmol 



Sclcctcd SI Preflxes 


Namc 

Symbol 

Factor 

giga 

C 

10» 

meoa 

M 

10* 
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Selectcd SI Preftaes (Continued) 


Namc 

Symbol 

Factor 

kilo 

k 

10* 

ded 

d 

10' 

centi 

c 

10-2 

mliii 

m 

10-1 

mlcro 

ii 

10-* 

nano 

n 

10-* 

Dico 

p 

10-'2 

femto 

f 

10-»1 


9. PRESCRIBING AND DISPENSING 
9.10. Use of Metric Units 

Prescriptions for compendial articles shall be written to 
State the quantity and/or strength desired in metric units 
unless otherwise indicated in the individual monograph (see 
also section 5.50.10 Units of Potency [Biologicol] above). If an 
amount is prescribed by any other system of measurement, 
only an amount that is the metric equivalent of the pre¬ 


scribed amount shall be dispensed. Abbreviations for the 
terms "Units" or "International Units" shall not be used for 
labeling or prescribing purposes. Apothecary unit designa- 
tions on labels and labeling shall not be used. 

9.20. Changes in Volume 

In the dispensing of prescription medications, slight 
changes in volume owinq to variations in room tempera- 
tures may be disregarded. 

10. PRESERVATION, PACKAGING, STORAGE, AND 
LABELING 

10.10. Packaging and Storage 
Ali articles in USP or NP are subject to the packaging and 
storage requirements specified in Packaging ond Storage Re- 
guirements (659), unless different requirements are provided 
in an individual monograph. 

10.20. Labeling 

Ali articles in USP or NF are subject to the labeling re- 
quirements specified in Labeling (/), unless different require- 
ments are provided in an individual monograph. 
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Abacavir Orał Solution 


DEFINITION 

Abacayir Orał Solution contains NLT 90.0% and NMT 
110.0% of the labeled amount of abacayir (Ci 4 H 18 NńO). 

IDENTIFICATION 

• The retention time of the major peak of the Sample solu¬ 

tion corresponds to that of the Standard solution , as ob- 
tained in the Assay. 

AS5AY 

* Procedurę 

Solution A: Trifluoroacetic acid and water (0.05:99.95) 
Solution B: Methanol and water (1 7:3) 

Diluent: 1 mL of phosphoric add difuted with water to 
1000 ml 

Mobile phase: See the gradient table below. 


Time 

(min) 

Sofution A 

(W 

Solution B 

W 

0 

95 

5 

20 

70 

30 

35 

10 

90 

40 

10 

90 

41 

0 

100 

50 

0 

100 

51 

95 

5 

55 

95 

5 


System suitability solution: 0.2 mg/mL of USP Aba- 
cavtr System Suitability Mlxture RS in Diluent 
Standard solution: 0.46 mg/ml of USP Abacavir Sul- 
fate RS in Diluent 

Sample solution: Equivalent to 0.4 mg/mL of abacayir 
in Diluent, from Orał Solution. [Notę—S onicate, ff 
necessary.] 

Chromatographk system 
(See Chromatograpny (621), System Suitabilfty.) 

Modę: LC 

Detector: UV 254 nm 

Coiumn: 3.9-mm x 15-cm; 5-|im packing LI 

Column temperaturę: 30° 

FIow ratę: 0.8 ml/min 
Injection size: 10 pi 
System suitability 

Samples: System surtabiSty solution and Standard 
solution 

Suitability requtrements 

Resolution: NLT 1.5 between abacayir and frons-aba- 
cavir, System suitability solution 
Relative standard devfation: NMT 2.0%, Standard 
solution 

Anaiysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of CuHiaNUO in the portion of 
Orai Solution taken: 

Result = (ru/r s ) x (C s /Cu) x (Mn/Mrz) x 100 


ru - peak area of abacavir from the Sample solution 

r s - peak area of abacavir from the Standard 

solution 

Cs = concentration of USP Abacavir Sulfate RS in 
the Standard solution (mg/mL) 

Cu - nominał concentration of abacavir in the 
Sample solution (mg/mL) 

M f1 a= molecular weight of abacayir mutiplied by 2, 
572.66 

M r z - molecular weight of abacayir sulfate, 670.74 
Acceptance criteria: 90.0%-110.0% 

PERFORMANCE TESTS 

• Delivera5LE Volume (698): Meets the requirements 

IMPURITIES 
Organie Impurities 
o Procedurę 

Solution A, Solution B, Diluent, Mobile phase, System 
suitability solution, Standard solution, Sample solu¬ 
tion, Chrom atographic system, and System suitabih 
ity: Proceed as directed in the Assay. 

Sensitivity solution: 0.2 pg/mL of USP Abacavir Sulfate 
RS in Diluent, from the Standard solution . [Norr—The 
concentration of this solution is 0.05% of the nomtnai 
concentration of the Sample solution.] 

Anaiysis 

Samples: Diluent, Standard solution , Sample solution, 
and Sensitivity solution. [Notę—I n the Sample solution 
drsregard any peaks corresponding to peaks identlfied 
in the Diluent and any peak with a peak area less 
than the abatayjr peak area in the SensitMty solution.] 
Calculate the percentage of each impurity in the por¬ 
tion of Orał Solution taken: 

Result = (ru/rs) x (C s /C u ) x (1/F) x (M rl /M* *) x 100 

ru = peak area of abacavir from the Sample solution 
- peak area of abacayir from the Standard 
solution 

Cs - concentration of USP Abacavir Sulfate RS in 
the Standard solution (mg/mL) 

Cu - nominał concentration of abacayir in the 
Sample solution (mg/mL) 

F = relative response factor for each impurity from 
impurity Table 1 

M r i = molecular weight of abacayir mutiplied by 2, 
572.66 

Mr? = molecular weight of abacayir sulfate, 670.74 
Acceptance criteria 

individual impurities: See impurity Table 1. 

Total impurities: NMT 2.0% 
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Impurity Tabie t 


Nanie 

Relative 

Retention 

Time 

Relatlve 

Response 

Faetor 

Acceptance 

Criteria, 

NMT 

CydopropyldiamU 
nopurine abacavir J 

0.57 

1.4 

0,3 

Descydopropyl aba- 
cavirk 

0.68 

10 

0.8 

Abatavir 

1.00 

_ 


frcjns-AbacaYin 

1.04 

1,0 


Any individual un- 
soedfied tmourity 


1,0 

0,2 


4 N*-Cy dopropy3- 9H-pu rifte-2,6-dlaminę, 

b 1(1 5,4/0^£2,6-Diamina-9W-punn-9^yl)cydopent-2^flyl]rrłethanoL 
* {(1 i? ( 4WH-[2-Amino*6^cyclopmpylami^oJ- Ptf-purin-9-y[J-cydopem-2~ 
enyl)methanof T It is a process Wpurity and monftored in the dmg sub- 
stance. 

SPECIFIC TESTS 

* Microbiał Enumeration Tests (61) and Tests For Speci 
fieo MicrOOROANISMS (62); The total aerobic microbiał 
count does not exceed 100 cfu/mL, and the total com- 
bined molds and yeast count does not exceed 10 cfu/ 
mL It afso meets the reguirement for absence of Escher- 
ichto coli. 

* PH (791): 3.8-4.5 

ADDITIONAL R£QUIREMENYS 

* Packaging and Storage; Preserve m welhdosed contain- 
ers. Storę at controlled room temperaturę* * 

* USP Reference Standards (11) 

USP Abacavir Sulfate RS 
USP Abacavir System Suitability Mrxture RS 
A mbcture containing abacawr sulfate and fronj-a ba ca vir 


Abacavir Tablets 


DEFINmON 

Abacavir Tablets eon tam Abacavir Sulfate equivalent to NLT 
90.0% and NMT 110,0% of the labeled amount of aba- 
cavir (C T 4 H tB N d O). 

IDENTIFICATION 

* A. The retention time of the major peak of the Sample 

solution corresponds to that of the Śtandord solution , as 
obtained in the Assay. 

ASSAY 

• Procedurę 

Diluent: 1.0 ml of phosphoric add in 1 L of water 
Solution A: Trifluoroacetic acid and water (0.05: 99*95) 
Solution B: Methanol and water (85:15) 

Mobile phase: See Tobie h 


Tabie 1 


Time 

(min] 

Solution A 

(%) 

Solution B 

0 

95 

5 

20 

70 

30 

35 

10 

90 

40 

10 

90 

41 

95 

5 

50 

95 

5 


System suitability solution: 0.2 mg/mL of USP Aba- 
cavir System Suitability Mixture RS in Diluent 


Standard solution: 0.2] mg/mL of abacavir sulfate in 
Diluent (equivalent to 0.18 mg/mL of abacavir), from 
USP Abacavir Sulfate RS 

Sample stock solution: Transfer the equivalent to 
1500 mg of abacavir, from a portion ot Tablets, into a 
250-mL volumetric fiask. Add 150 mL of Diluent. Shake 
mechanically for 45 min. Dilute with Diluent to volume. 
Pass a portion through a suitable filter of 0.45-Jim or 
finer porę size. Discard the first 3 ml of the fil tratę. 
Sample solution: 0.18 mg/mL of abaeavtr in Diluent us¬ 
ług the filtra te obtatned In Lhe Sample stock solution 
Chroma tog rap hic system 
(See Chmmatography (621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 
Column: 3.9-mm x 15-cm; packing LI 
Flow ratę: 0.8 mL/min 
injection volume: 10 fiL 
System suitability 

Samples: System suitability solution and Standard 
solution 

Suitability requirements 

Resolution: NLT 1.5 between abacavir and trans-aba- 
cavir # System suitability solution 
Relative standard deviation: NMT 2*0%, Standard 
solution 
Anaiysis 

Samples: Standard solution and Sample solution 
Calcu la te the percentage of the labeled amount of 
abacavir (CnHigNfiO) in the portion of Tablets taken: 

Result = (rep/rs) x (Cj/C y ) x x 100 

r u - peak response of abacavir from the Sample 
sofution 

r s = peak response of ahacavir from the Standard 
sofution 

Q - concentration of abacavir sulfate in the 
Standard solution (mg/mL) 

Cu = nominał concentration of abacavir in the 
Sample solution (mg/mL) 

M r j - molecular weight of abacavir multiplied by 2, 
572.66 

Mtj = molecular weight of abacavir sulfate, 670.74 
Acceptance criterfa: 90.0%~110.0% 

PERFORMANCE TESTS 
O DISSOLUTION (711) 

Medium: 0.1 N hydrochloric acid; 900 ml 
Apparatus 2: 75 rpm 
Time: 15 min 

Standard solution: 0.39 mg/mL of USP Abacavir Sulfate 
RS in Medium 

Sample solution: Pass a portion of the solution under 
test through a sultable filter of 0.45-jrm porę size. 
Instrumentai condltions 
Modę: UV 

Analyticaf wave!ength: 254 nm 
Blank: Medium 

Calculate the percentage of the labeled amount of 
abacavir (C T 4 hł^N & 0 ) dissolved; 

Result = (Au/ As) x (Cs/O x (MJM f2 ) x \7x 100 

Au = absorbance of the Sample solution 
As - absorbance of the Standard solution 
Cs - concentration of the Standard solution 

(mq/mL) 

L - labefclaim (mg/Tablet) 

Mn = molecular weight of abacavtr multiplied by 2, 
572.66 

Mr 2 = molecular weight of abacavir sulfate, 670.74 
V = volume of Medium , 900 mL 
Tolerances: NLT 80% (Q) of the labeled amount of 
abacavir (CmHisN^O) is dissolyed. 
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* Uniformjty of Dosage Units (905): Meet the 
reąuirements 

IMPURITIES 
■ Organic Impurities 

Diluent, Solution A, Solution B, Mobile phase, System 
suitability solution. Standard solutron, Sample solu¬ 
tion, and Chromatographic system: Proceed as di- 
rprtwi in the Assay. 

Analysis 

[Notę —Record the chromatograms for 2.5 times the re¬ 
tention tirne of abacavir.] 

Sampies: Standard solution and Sample solution 
Calculate the percentage of each impurity in the por- 
tion of Tablets taken: 

Resuft s= (rJn) x (Cj/Cu) x (1/F) x ( MJM r2 ) x 100 

r u = peak response of each impurity from the 
Sample solution 

r 5 = peak response of abacayir from the Standard 
solution 

C s = concentratron of USP Abacavir Sulfate RS in 
the Standard solution (mg/mL) 

Cu - nominał concentration of abacayir in the 
Sample solution (mg/mL) 

f - relative response factor for each impurity (see 
Tobie 2) 

Mrt - molecular weight of abacavir multiplied by 2, 
572,66 

Mr 2 = molecular weight of abacayir sulfate, 670.74 
Acceptance criteria: See Tobie 2 . 


Table 2 


Manie 

Relatiye 

Reten¬ 

tion 

Time 

Relatiye 

Re¬ 

sponse 

Factor 

Accep¬ 
tance 
Criteria, 
NMT (°/o> 

Cyc lo pro py Id lami¬ 
no Durine abacayir* 

0.57 

1.4 

0.2 

DescvdoDróDvl abacayir 11 

0,68 

1.0 

0.2 

Abacavir 

1.0 



trans-Abacavir^ d 

1 04 

_ 


O-Pyrimidine dertva|Jve 
abacaviri* 

1.24 

— 

— 

Any other individual Im- 
Durity 

— 

1,0 

0.2 

TotaE imourities 

-— 

— 

1,0 


j W*-Cy dopropy 1-9 W-pu rine-2,ó-d temj ne. 

b [(1 5,4 fl)-4-(2,6-Dia m in o -9 H-purin- 9-yl)-cydope nt-2-enyl] methan ol. 
c [(1 H,A R) -4-[2Ami!iQ-6*{cydQpropylamino)-9H-purin-9-yii-cydQperit-2- 
enylJmelhanoL 

d Pracess impurity manitDred in the dnig substance and not induded in 
the total Impurities. 

• AP-CyclopropyMł-RI R,4 5)-4-[(2,5-diami no-ć^hto ropy ri midi n-4-ylox- 
y JmeLny t] cydopen t-2 -e ny I j -9H- p urin e-2 f 6-d te m in e, 

ADDITIONAL REQUIREMENTS 

* Packaging and Storage: Preserve in welhcJosed contain 
ers. Storę at room temperaturę. 

a USP Referenci Standards (11) 

USP Abacayir Sulfate RS 

USP Abacayir System Suitability Mixture RS—A mixture 
of abacayir sulfate and trans-abacayir. 


Abacayir and Lamivudine Tablets 


DEFINITION 

Abacavir and Lamivudine Tablets contain an amount of aba¬ 
cayir sulfate and lamivudme equivalent to NIT 90.0% and 
NMT 11 0.0% of the labeled amount of abacayir 
(Ci«H lfl NdO) and NLT 90,0% and NMT 110.0% of the 
labded amount of lamivudine (CsHnN 30 3 S), respectively, 

IDENTIFICATION 

* A. The retention times of the major peaks of the Sampte 

solution correspond to those of the Standard solution , as 
obtained in the Assay. 

ASSAY 

* PROCEDURĘ 

Diluent: 0.1 N hydrochlortc acid 
Solution A: Water and trifluoroacetic acid (2000:1) 
Solution B: Aceton itrile, methanol, and trifluoroacettc 
acid (1000:1000:1) 

Mobile phase: See Table h [Notę—R eturn to odginał 
conditfons and re-equilibrate the system for about 7 
min.] 


Table 1 


Time 

Solution A 

Solution B 

(min) 

(%> 


0 

100 

0 

4 

100 

0 

12 

70 

30 

12.1 

40 

60 

13.1 

40 

60 

13,2 

100 

0 


System suitability solution: Dissolve the contents of 
one vial of USP Lamiyudine Resolution Mixture C RS in 
2.5 mL of Diluent. [NOTĘ—One vial of USP Lamiyudine 
Resolution Mixture C RS contains 0.8 mg of USP 
Lamivudine Resolution Mixture C RS.] 

Standard solution: 035 mg/mL of USP Abacayir Sulfate 
RS and 0.15 mg/mL of USP Lamiyudine RS in Diluent 
Sonicate to dissolve prior to finał dilution. 

Sample stock solution: NominaNy 3 mg/mL of abacayir 
and 1.5 mg/mL of lamivudine in Diluent prepared as fol- 
lows. Transfer NLT 5 Tablets to a suitable yolumetric 
fiask. Add Diluent to about 50% of the finał volume and 
shake for NMT 30 min to disperse the Tablets. Dilute 
with Diluent to volume. Pass through a suitable filter. 
Sample solution: Nominaliy 0.3 mg/mL of abacayir and 
0.1 5 mg/mL of lamiyudine in Diluent from Sample stock 
solution 

Chromatographic system 
(See Chromatograpny System Suitability.) 

Modę: LC 

Detector: UV 270 nm 

Column: 4.6-mm x 15-cm; 3,5-pm packing LI 
Column temperatura: 40° 

Flow ratę: 1,5 mL/min 
Injection volume: 10 jj,L 
System suitability 

Sampfes: System suitability solution and Standard 
solution 

[Notę—T he relatiye retention times for Iamivudine-5-ox- 
ide and tamivudine-R-oxide, in relation to the 
lamivudine peak, are 0.31 and 0.36, respectively; the 
relative retention times for lamivudine diastereomer 
and lamiyudine are 0.88 and 1.0, respectively; System 
suitability solution .] 

Suitability reąuirements 

Resolution: NLT 1,0 between famivudine-5-oxide and 
iamivudme-/?-oxide; NLT 1.0 between lamiyudine 
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diastereomer and tamivudine, System suitability 
solution 

Relative standard deviation: NMT 1.5% each for 
abacavir and lamivudine, Standard solution 
Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of aba- 
cavir (Ci 4 HiaN 6 0) m tne portion of Tablets taken: 

Result = (Vr 5 ) x (Cd Cu) x (Mr t /M f2 ) x 100 

r y = peak response of abacavir from the Sample 
solution 

r$ - peak response of abacavir from the Standard 
solution 

Cs = concentration of USP Abacavlr Sulfate RS in 
the Standard solution (mg/mL) 

Cu ~ nominał concentration of abacavir in the 
Sample solution (mg/mL) 

M r t ~ molecular weight of abacavir muttiplied by 2, 
572.66 

M f j - molecular werght of abacavir sulfate, 670.74 
Acceptance crłteria: 9Q.Q%-11Q.0% of the labeled 
amount of abacavir 

Calculate the percentage of the labeled amount of 
tamivudine (CaHnNjdjS) in the portion of Tablets 
taken: 

Result = (Wfj) x (CdCu) x 100 

r u - peak response of lamivudtne from the Sample 
solution 

n = peak response of lamrvudine from the 
Standard solution 

Cs = concentration of USP Lamivudine RS in the 
Standard solution (mg/mL) 

Cu = nominał concentration of !amivudine in the 
Sample solution (mg/mL) 

Acceptance criteria: 90.0%-l 10.0% of the labeled 
amount of lanwudine 

PERFORMANCE TESTS 

* Dissoluteon (711) 

Medium: 0.1 N hydrochloric add; 900 ml 
Apparatus 2: 75 rpm 
Time: 30 min 

Standard solution 1: 0.79 mg/mL of USP Abacavir Sul¬ 
fate RS in Medium. Sonicafe to dissolve prior to finał 
dilution. 

Standard solution 2: 033 mg/mL of USP Lamivudine 
RS In Medium * Sonicate to di$solve prior to finał 
dilution. 

Sample solution: Pass a portion of the solution under 
test through a suitable filter. 

Jnstrumental condltions 
Modę: UV 

Wavelength: 240-320 nm 
Celi length: 0.2 mm 
Blank: Medium 

Analysis: The calculations of the percentages dissolved 
are performed using multi-component analysis software. 
Tolerances: NLT 80% (Q) of the labeled amount of 
abacavtr and lamivudtne is drssolved. 

* Uniforme ty of Posage Units (905): Meet the 
reguirements 

IMPtiRITIES 

* ORGANIC iMPURtTłES 

Dlluent, Solution A, Solution B, Mobile phase, System 
suitabllity solution. Standard solution, Sample stock 
solution, Sample solution, Chromatographic system, 
and System suitabllity: Proceed as directed in the 
Assay , 


Analysis 

Sample: Sample solution 

Calculate the percentage of each individual abacavir re- 
lated impurity and each unspecified impurity in the 
portion of Tablets taken: 

Result = (ry/fr) x 100 

ru * peak response of each abacavir related 
impurity or unspecified impurity 
r T ^ sum of tne peak responses of abacavir, alf 
abacavir related impurities, and all 
unspecified impurities 

Calculate the percentage of each famivudine related 
impurity in tne portion of Tablets taken: 

Result - (r v trt) x 100 

ru - peak response of each lamjvudme related 
impurity 

r r - sum of the peak responses of lamivudine and 
all lamivudine related impurities 
Acceptance criteria: See Tobie 2. Disregard any peak 

less than 0.05%. 


Table 2 


Na me 

ReJatfye 

Re tent i on 
Time 

Acceptance 

Criteria, 

NMT (%> 

Cytosi ne J 

0.12 

0.2 

La m i vu din e- S-s uJ fo x ide b 

0 19 

0.2 

La rrwudi n e-R-su lfoxfde Ł 

0.21 

0.2 

Lamivudine-carboxYlic acicH 

0.49 


Lamivudine dlastereomer 
fUmiyudine-iromy 

0.52 

— 

Lamivudine 

0.60 

__ 

Lamivud$ne-uracil derivative^ 

0.78 

0.2 

Cydo pro py Id iami nopu ri ne 
abacavir h 

0.80 

0.2 

Descvcfopropyl abacavir 

0.85 

0,2 

3 - H yd roxy a baca vi n 

0,89 


Abacayir 

U? 


Any individual unspecified 
Impurity 


0.2 

Total lamivudine related 
impurities 1 ' 

— 

0.6 

Total abacavir related 
| impurities* 

— 

t.O 


ri 4-AmInopyrrmidm-2(1 H)-o ne (famivudine related impurity). 
h 14(2 R, 3 5, 5 5>2-( Hydroxyme Ihy I)-1,3 -oxath i olan ■ 5 -yI ]cytosi ne S- oxide. 
e V[f2#,3fl,55)-2-(Hydroxy methyl)-1,3~oxathio1an-5-yiIcyt05ine 5-oxide. 
d (2fl5 # 55/0-5-(Cytosine-1 -yl)-1,3-oxathiolane-2-carboxylfe add. 

* FTocess impurity rnonłtared in the drug subttance. 
r 1 - [{2 5,55>2-(Hy d roxymethy I)- ] ( 3-0 xa thiola n-5 -y I jcytOSine, 
tf 1 -[(2fl5 ( 55fl)-2-(Hydroxyrnethyl)-l,3*oxath1olan-5-yl]uradł, 

11 WMIydop ropyl-9 H- pu rin e-2,6- d ia m ine, 

1 [(15, 4 iam ino-9 W-puri n-9-y l)cyc lopen t-2~eny 1} m e than ol. 

I {1 R, 2Ą4 5)-2-[2 - Am ino-6-(cydopropy la m ino)-9 H- pu ri n-9-yI J-4- (hydro*- 
ymethyl)cydopentan-l -oL 
h Includes all lamlvudfne related Impurities. 

1 Includes all abacavir related and all indivtdual unspecified impurities. 

ADDmONAL REQU1REIVIENTS 

• Packaging and Storage: Preserve rn tight, Ifght-resistant 
containers. Storę at controlled room temperaturę. 
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• USP Reference Standard* (11) 

USP Abacavir Sulfate RS 
USP Lamivudśne RS 

USP Lamivudine Resolution Mixture C RS 
This is a mixture af lamivudine and the fotlowing impu- 
rities (other impurittes may also be present). 

Uracil: Pyrimidine-2,4(1 ff,3f/)-dione, 

CaHiN 2 Q2 112*09 

Lamivudine-uradl derivative: 1 [(2R5,5S/?)-2-(Hydroxy- 
methyl)-1, 3-oxathiolam5-yl] uracil. 

C a Hi 0 N 2 O4S 230.24 

Cytosine: 4-Aminopyrimrdin-2{l hf)- one, 

C4H5N1O 111.10 

Lamivudine-S-sulfoxide: 1 -[(2R,3S ; 55)-2-(Hydroxy- 
methylJ-l^-OKathiolan-S-yllcytosine 5-oxide, 
CaHmN^S 245,26 

Lamivudine-fl-5ulfoxtde: 1 -[(2R,3R,55)-2-{Hydroxy- 
methyl)-! ,3-oxathiolan-5-yl!cytosine 5-oxide, 
C fi H n N 3 0,S 245.26 

Lamivudine carboxylic acid: (2RS t S 5ft)-5-(Cytosine-1-yl)- 

1.3- oxathiolane-2-carboxyiic acid, 

C 0 H 9 N 3 O,S 243,24 

Lamivudine diastereomer: 1-[(25 # 5S)-2^(Hydroxymethyl>* 

1.3- oxathiolan-5*y!]cytosme. 

QHnN 3 OiS 229,26 

Saficyltc acid: 2-Hydroxybenzoic acid. 

C?H 6 Oi 138.12 


Abacavir Sulfate 



(C„H, b N 6 0) 2 • HjSO, 670.74 

2-Cydopentene-1 -methanol, 4-[2-amino-6-(cydopropyi- 
amino)-9f/-punn-9-y0-, (15-ds>, sulfate (salt) (2:1); 
(15 J 4R)-4-[2-Amino-6-(cyclopropylamino)-9H'purin-9-yl]- 
2-cyclopentene-l-methanol sulfate (salt) (2:1) 
[188062-50-2], 

DEFINITION 

Abacavir Sulfate contains NLT 97,0% and NMT 102.0% of 
(CNHiaN & 0)2 ■ H^SO*; calculated on the anhydrous and 
solvent-free basis. 

IDENTIFICATION 

• A, INFRAHED ABSORPTION (197K) 

• B, The retention time of the major peak of the Sampie 

solution corresponds to that of the System suitabitity solu¬ 
tion , obtained as directed in the test for Organie Impuri- 
ties t Procedurę 2, 

* C Identification Tests—General, Sulfate 091} 

Sampie solution: 5 mg/mL 

AS5AY 

* Procedurę 

Mobile phase: Acetonitrife, phosphoric acid, and water 
(20:1:180) 

Standard solution: 0,04 mg/mL of USP Abatavir Sulfate 
RS in water 

Sampie solution: 0.04 mg/mL of Abacavir Sulfate in 
water 

Chromatographrc system 

(See Chromatogmpny (621), System Suitabslity.) 


Modę: LC 

Detector: UV 254 nm 

Column: 4.6-mm x 5-cm; 5-pm packing LI 

Column temperaturę: 30° 

Flow ratę: 1 mL/min 
Injection size: 20 |iL 
System sultability 
Sampie: Standard solution 
Suitdbtiity reguirements 
Relative standard deviation: NMT 1.5% 

Analysis 

Samples: Standard solution and Sampie solution 
Calculate the percentage of (Cr 4 H ia N ó O) 2 * hLSCh in the 
portion of Abacavir Sulfate taken: 

Result = (ru/r s ) x (Q/Cu) x 100 

ru = peak area of abacavir from the Sampie sofution 

r s - peak area of abacavir from the Standard 

solution 

Cs = concentration of USP Abacavir Sulfate RS in 
the Standard solution (mg/mL) 

Cu - concentration of Abacavir Sulfate in the 
Sampie solution (mg/mL) 

Acceptance criteria: 97.0%-102.0% on the anhydrous 
and solvent~free basis 

IMPURITIES 
inorgank Impurities 

* Residue on Ignition (281): NMT 0.2% 

Organie Impurities 

* Procedurę 1 : Related Compounds 

Solution A: Trifluoroacetic acid and water (0.05:99,95) 
Solution B: Methanoi and water (1 7:3) 

Mobile phase: See the gradient table below. 


Time 

(mini 

Solution A 

Solution B 

0 

95 

5 

20 

70 

30 

35 

10 

90 

35.1 

95 

5 

50 

95 

5 


System sultability solution: 0.25 mg/mL of USP Aba- 
cavir Related Compounds Mixture RS in water 
Sampie solution: 0,25 mg/mL of Abacavir Sulfate in 
water 

Chroma tog raphic system 

(See Chmmatography (621), System Suita bil i ty.) 

Modę: LC 

Detector: UV 254 nm 

Column: 3.9-mm x 15-cm; 5-pm packing LI 

Column temperaturę: 30° 

Flow ratę: 1 mL/min 
Injection size: 20 fiL 
System sultability 
Sampie: System sultability solution 
Suitabriity requirements 

Resolution: NLT 1.5 between abacavir and trans- 
abacavir 
Analysis 

Sampie: Sampie solution 

Calculate the percentage of each impurity in the por¬ 
tion of Abaeavir Sulfate taken: 

Result - (ru/r T ) x 100 

ru = peak area of each impurity from the Sampie 
solution 

Tj = sum of the areas of all the peaks from the 
Sampie solution 
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Acceptance criteria 

lndividual impurities: See Impurity Tobie h 
Total impurities: NMT 0,8% 


Impurity Table 1 


Namt 

Relative 

Retention 

Time 

Acceptance 

Criteria, 

NMT 

Descydopropyt abacavir' 

0.65 

0.2 

Abacavir 

1.00 


tram-Abacayir*' 

1.04 

0,2 

O-Pyrimidine derivattye aba- 
cavir 

1.33 

0,2 

i-Butyl derivative abacayir 1 

1,67 

0.2 

Any urisoecified Impurity 

— 

0.1 


" [C1 S, 4fl)-4'(2,6-0famIno-9 H- purin-9-yl)cyclopent-2-eny Ijmethanol. 

((1 R, 4 [2 - Am ino- 6 (cyc foprapy tam i no)-9 W-purin-9-y I] -cy dop en t- 2- 

enyljmethanol. 

■ N^Cy cl opropy J -9- {(IM 5>4 -[{2, S-diam i n o - 6- c h I o ropy ri m idi n-4-y I- 
oxy)me thy I ] cy dopen t-2-e ny I}- 9H- pu rin e-2,6-d ia m in e. 
a 9-[( 1 fl, 4-SH-Ctert-B utoxy methyI)cycłopen t-2-enyl]-N & -cydopropy l-9H-pu - 
rfne- 2 r 6 -diainine. 

* Procedurę 2 ; Enantiomeric Purity 

Solution A: Heptane, 2-propanol and diethylamine 
(850:150:1), 

Solution 8: Heptane and 2-propanol (1:1) 

Mobile phase: See the gradient table below. 


Time 

(mini 

Sofution A 
<%> 

Sotuthn B 
(%) 

Flow Ratę 
(mL/młnl 

0 

100 

0 

1.0 

25 

100 

0 

1*0 

21 

0 

100 

0.8 

37 

0 

100 

OJ 

39 

100 

0 

1.0 

55 

100 

0 

1.0 


Diluent: Met ha nol and trifluoroacetk acid (200:1) 
System suitability solution: Transfer a quantity of USP 
Abacavir Stereoisomers Mixture RS to a suitable voiu- 
metric fiask, add a volume of Diluent equivalent to 30% 
of the finał volume, and sonicate until the solid is fully 
dlsso!ved. Add a volume of 2-propanol equEvalent to 
about 30% of the finał volume, rmx, and dilute with 
heptane to volume to obtatn 0.4 mg/mL of USP Aba- 
cavir Stereoisomers Mixture RS. 

Sample solution: Transfer 4 mg of Abacavrr Sulfate to 
a 10-mL volumetric fiask, Add 3 mL of Diluent, and 
sonicate until the solid is fully dissoived. Add 3 mL of 
2 -propanol, mrx, and dilute with heptane to volume. 
Chromatographie system 

(See Chromaiography (621), System Suitability.) 

Modę: LC 

Detector: UV 286 nm 

Column: 4.6-mm x 25-em; 10-p.m packing L51 

Coltimn temperaturę: 30 q 

Injection size: 20 pL 
System suitability 

[Notę—T he refative retention times fnr frans-abacavir, 
abacavir enantiomer, and abacavlr are 0.8, 0.9, and 
1,0, respectively.] 

Sample: System suitability solution 

Suitability requtrements 

Resolution: NLT 1,0 between t rons-a ba ca vir and 
abacavir enantiomer; NLT 1,5 between abacavir 
enantiomer and abacavir 


Analysis 

Sample: Sample solution 

Calculate the percentage of abacavlr enantiomer in the 
portion of Abacavir Sulfate taken: 

Result = (ry/r T ) x 100 

rtj = peak area of abacavir enantiomer from the 
Sample solution 

r T - total peak areas of abacavir and abacavir 
enantiomer from the Sample solution 
Acceptance criteria 

Indmdual impurities: NMT 0.3% of abacavir 
enantiomer 

SPEOiFiC TESTS 

ł Water Determination, Method Ic (921 >: NMT 0.5% 

ADDITIONAL REQUIREMENT5 

• Packaging and Storage: Preserve in well-closed contain- 
ers. Storę at room temperaturę. 

■ USP Reference Standards (11) 

USP Abacavir Sulfate RS 
USP Abacavir Stereoisomers Mbcture RS 
A mfcture of abacavir sulfate, abacavir enantiomer, and 
trons-abacavir. 

USP Abacavir Related Compounds Mixture RS 
A mixture of abacavir glutarate, O-pyrimidlne derlvative 
abacavir, descyclopropyl abacavir, trans-abacavir, and 
r-butyl denvative abacavir 


Abiraterone Acetate 



CzeH^NO? 391.55 

Androsta-5,16-dien-3-ol, T7-(3-pyridinyl)-, acetate (ester), 

(3/J); 

1 ?-(Pyndin-3-yl)androsta-5,l ó~dien-3/TyI acetate 
[1 54229A 8-2]* 


DEFINITION 

Abiraterone Acetate contains NLT 98.0% and NMT 102.0% 
of abiraterone acetate (C&H 33 NO 3 ), calculated on the as-is 
basis. 

IDENTIFICATION 

* A. INFRARED ABSORPTION (197K) 

* B. The retention time of the major peak of the Sample 

solution corresponds to tłiat of tne Standard solution, as 
obtained in the Assay , 


A55AY 
* Procedurę 

Solution A: 10 mM of ammonium acetate in water 
Mobile phase: See Table 1, 


Table 1 


Time 

Solution A 

Acetonitrile 

Ethanol 

(min) 

(%> 

(%) 

(%) 

0 

50 

20 

30 

40 

15 

55 

30 

47 

0 

20 

80 

58 

0 

20 

80 
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Table 1 (Conłinued) 


Time 

(min') 

Solution A 
(%) 

Aceton llrlle 

m\ 

Ethanol 

60 

50 

20 

30 

70 

50 

20 

30 


[Notę—'P rotect Solutions from lighŁ] 

System suitability solution: 0.675 mg/ml. of USP 
Abiraterone System Suitability Miturę RS in acetonitrite. 
[NOTE^See Table 2 for relative retention times of the 
mam components of the mixture.] 


Table 2 


Name 

Relathre 

Retention 

Time 

7-Ketoabiraierone acetate 

0.42 

c/-EDoxvabiraterone acetate 

0.62 

/j-EDOxvabtraterone acetale 

0.66 

Abiraterone 

0.69 

3-Oeo xv-3 -a cetv 1 a bi ratę rc n e- 3 -ene 

0.85 

Abiraterone acetate 

1,0 

Abiraterone ethyl ether 

1.18 

Abiraterone isoproDyl ether 

1.26 

Anhydro abiraterone 

1,29 

3-Deoxv 3-thloroabrraterone 

1.31 

O-Cb 1 oro bu tvl a bi ra te ron e 

1.33 


Standard solution: 0,625 mg/mL of USP Abiraterone 
Acetate RS in acetonitrite 

Sample solution: 0.625 mg/mL of Abiraterone Acetate 
in acetonitrile 
Girumatographfc system 
(See Chromatography (621), System Suitability .) 

Modę: LC 

Detector: UV 254 nm 

Cofumn: 3-mm x 15-cm; 3-pm packing LI 

Column temperaturę: 15° 

How ratę: 0,45 mL/min 
Injection volume: 10 uL 
System suitability 

Samples: System suitability solution and Standard 
solution 

Suitability reguirements 

Resolution: NIT 1,0 between anhydro abiraterone 
and 3-deoxy 3-chloroabiraterone peaks, System suit a- 
bility solution 

Relative standard devlation: NMT 0,73%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of abiraterone acetate 
(C 26 H 33 NO 2 ) tn the portion of Abiraterone Acetate 
taken; 

Result = (ry/fs) x (Cd Cu) x 100 

r u = peak response from the Sample solution 

n - peak response from the Standard solution 

Cs - concentration of USP Abiraterone Acetate KS 
in the Standard solution (mg/mL) 

Cu = concentration of Abiraterone Acetate in the 
Somple solution (mg/mL) 

Aooeptance criterla: 98.0%-1Q2.0% on the as 4$ basis 

IMPURTTIES 

• Residue on Ignition (281): NMT 0,1% 

* Organjc Impurities 

[Notę —Protect Solutions from lighL] 

Solution A, Mobile phase, System suitability solution, 
Standard solution, Sample solution, and Chromato- 
graphk system: Proceed as directed in the Assay, 


Sensitivity solution: 0.3 pg/mL of USP Abiraterone Ace- 
tatę RS in acetonitrile, froni Standard solution 
System suitability 

Samples: System su i ta bit i ty solution, Standard solution, 
and SensitMty solution 
Suitabifiły requirements 

Resolution: NLT T.0 between anhydro abiraterone 
and 3~deoxy 3-chloroabiraterone peaks, System suita- 
biiity solution 

Signal-to-noise ratlo: NLT 10, Sensitivity solution 
Relative standard deviation: NMT 0,73%, Standard 
solution 

Analysis 

Samples: Standard solution and Somple solution 
Calculate the percentage of each impurity in the por¬ 
tion of Abiraterone Acetate taken: 

Result ^ (ruin) x (Cj/C y ) x (1 fF)x 100 

r u = peak area of each impurity from the Sample 
solution 

rs - peak area of abiraterone acetate from the 
Standard solution 

Ci = concentration of USP Abiraterone Acetate RS 
in the Standard solution (mg/mL) 

Cu - concentration of Abiraterone Acetate in the 
Sample solution (mg/mL) 

F - relative response factor for each indivldual 
impurity (see Table 3) 

Acceptance criteria: See Table 3. Dlsregard any peak 
less than 0.05%, 


Table 3 


Name 

Relatiye 

Htttntion 

Time 

Relattve 

Response 

Factor 

Acceptance 
Criteria, 
NIWT (%) 

a-Epoxyabirater- 
one acetate 

0,62 

0.26 

0.25 

^Epoxyabirater< 
one acetate 

0.66 

0.26 

0.25 

Abiraterone 

0.69 

1.0 

0.20 

Abiraterone 

acetate 

1.0 

— 

— 

Abiraterone ethyl 
ether 

1.18 

1.0 

0.20 

Abiraterone 

isopropyi 

ether 

1.26 

1.0 

0.20 

Unspecified 

impurity 

— 

1.0 

0.10 

Total imourities 

— 

— 

0,80 


SFECIFIC TESTS 

■ Water D ete RMIN ATI on, Method Ic (921): NMT 0.25% 

ADD1TIONAL REQUIREMENT5 

* Packacing and Storage: Preserve in welf-closed contain- 
ers. Storę at eontrolled room temperaturę and protect 
from Hght. 

• USP Referenci Standards <T1) 

USP Abiraterone Acetate RS 
USP Abiraterone System Suitability Mixture RS 
ft contains Abiraterone Acetate and smali amounts of 
the foliowi ng: 

Abiraterone 

17-(Pyridim3-yl)androsta-5,1ó-dien-3/Tol. 

C^HmNO 349.52 
Abiraterone ethyl ether 

3/?-Ethoxy-17-(pyridin-3-yl)androsta-5,1 ó-drene, 
CzeHasNO 377,57 
Abiraterone isopropyl ether 
3/?-lsopropoxy-l 7-(pyridin-3-yl)androsta-5,16-diene. 
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C^HjrNO 391.60 
An hydro abiraterone 
174Pyridin-3-yl)androsta-3,5,16-triene, 

C24H29N 331.50 

O-Chlo robu ty I a biratero ne 

3^{4-ChIorobutoxy)-17-{pyridin-3-yl)androsta-5,l 6- 
diene. 

CzbH^GNO 440.07 
3-Deoxy-3-aeetyl abiraterone-3-ene 
1 -[1 7-(Pyridin-3-yl)andro$ta-3,5,l 6-trien-3-yl]ethanone. 
Cz*H 3T NG 373.53 
3-Deoxy 3-chloroabiraterone 
3/?-Chloro4 7-(pyridin-3-yl)andro5ta-5,l 6-diene. 
CaJHaoCJN 367.96 
a-Epoxyabiraterone acetate 
1 7-(Pyridin-3-yl)-l 6a,1 7a-epoxyandro5t-5-en-3/J-yl 
acetate. 

CwHjjNOi 407,55 
/TEpoxyabiraterone acetate 
17-(t > yridin~3-yl)-l6/1,17/^epoxyandrost*5-en-3^y! 
acetate. 

C»H 3S N0 3 407.55 
7-Ketoabiraterone acetate 

7-Oxo-174pyridin-3-yl)andro5ta-5,16-dien-3/Tyf acetate, 
OtthhiNO* 405.54 


Abiraterone Acetate Tablets 


DEFINITION 

Abiraterone Acetate Tablets contain NLT 90,0% and NMT 
110.0% of the labeled amount of abiraterone acetate 
(C 2a H 3i N0 2 ). 

IDENTIFICATION 

* A. The retention time of the major peak of the Sample 
solution corresponds to that of the standard solution , as 
obtained in the Assoy . 

® B. The UV spectrum of the major peak of the Sample 
solution corresponds to that of the Standard solution, as 
obtained in the Assoy. 

AS5AY 

* Procedurę 

Solution A: 10 mM of ammonium acetate in water 
Mobile phase: See Tobie 1. 


Table 1 


Time 

(mini 

Solution A 

(%> 

Acetonitrile 

{%) 

Etbanol 

0 

50 

20 

30 

40 

15 

55 

30 

47 

0 

20 

80 

50 

0 

20 

80 

^ 6CL 

50 

20 

30 

70 

50 

20 

30 


[Noi£—Protect Solutions from Nght.] 

System suftabJHty solution: 0,625 mg/mL of U5P 
Abiraterone System Suitability Mixture RS in acetonitrile. 
[NoiE—See Tobie 2 for relatwe retention times of the 
main components of the mixture.] 


Table 2 


Na me 

Relative 

Retention 

Time 

7-Ketoabiraterone acetate 

0.42 - 

ct-Epoxvabiraterone acetate 

0.62 

Mpoxvab Sra tero ne acetate 

0,66 


Table 2 (Continued) 


Name 

Rcbtive 

Retention 

Time 

Abiraterone 

0.69 

3 -Deoxy-3-acet vl ab i ra tero ne- 3 -ene 

0.85 

Abiraterone acetate 

TO 

Abiraterone ethvl ether 

Tl 8 

Abiraterone isopropyl ether 

1.26 

Anhvdro abiraterone 

1.29 

3-Deoxv 3-e hloroa biratero ne 

1.31 

Q-C h io robu tvl a bi ra terone 

T33 


Standard solution: 0.62S mg/mL of USP Abiraterone 
Acetate RS in acetonitrile 

Sample solution: Nominaliy equivalent to 0,625 mg/ 
mL of abiraterone acetate in acetonitrile, prepared from 
NLT 20 powdered Tablets as follows. Transfer the pow- 
der to a suitable volumetric fiask. Add 50% of the fiask 
volume of acetonitrile, shake by mechanical means for 
30 min, and dilute with acetonitrile to volume. Pass a 
portion of the solution through a suitable filter of 0.45- 
um porę size, and use the elear solution for analysis, 
Chromatographrc system 
(See Chromatography <621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm or diodę array. [Notę— Use di¬ 
odę array detector to perform Identification test fi.] 
Column: 3-mm x 15-cm; 3-pm packing LI 
Column temperaturę: 15° 

Flow ratę: 0.45 mL/min 
Injection volume: 10 pL 
System suitability 

Sam pies: System suitability solution and Standard 
solution 

Suitability reguarements 

Resolution: NLT 1.0 between a nhydro abiraterone 
and 3-deoxy 3-chloroabiraterone peaks, System suita¬ 
bility solution 

Relative standard deviation: NMT 2.0%, Standard 
solution 
Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
abiraterone acetate (CzaH^NOz) in the portion of Tab¬ 
lets taken: 


Result = (ry/fj) x (CdCu) x 100 

tu - peak response from the Somple solution 

r$ - peak response from the Standard solution 

C s = concentration of USP Abiraterone Acetate RS 
in the Standard solution (mg/mL) 

Cu = nominał concentration of abiraterone acetate 
in the Sample solution (mg/mL) 

Accep tance criteria: 90.0%-110,0% 

PERFORMANCE TEST5 
* DiS SOLUTION (711) 

[Notę—P rotect Solutions from lighL] 

Buffer: 56.5 mM of monobasic sodium phosphate in 
water, Adjust with 5 N sodium hydroxide or phosphoric 
acid to a pH of 4.5. 

Medium: 0.25% of sodium lauryl sulfate in Buffer, 

900 mL 

Apparatus 2: 50 rpm 
Time: 45 min 

Standard solution: 0,3 mg/mL of USP Abiraterone Ace¬ 
tate RS in Medium prepared as follows. Transfer USP 
Abiraterone Acetate RS into a suttabfe volumetric fiask, 
Add 4% of the fiask volume of acetonitrile to dissofve, 
and dilute with Medium to volume. 
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Sample solution; Pass a portion of the solution under 
test through a suitable filter of 10-um porę size. Use the 
filtrate. 

Mobile phase: Acetonitrile, formie acid, and water 
(55: 0.05; 45) 

Chromatographic system 
{See Chromotograpny (621), System Suitobility,) 

Modę: LC 

Detector: UV 252 nm 
Column: 4.6-mm x 3-cm; 5-pm packing LT 
Fiow ratę: T mL/mtn 
injection volume: 1QpL 
System suitability 
Sample: Standard solution 
Suitability requirements 
Tailing ractor: NMT 2.0 
Relatltfe standard deviation: NMT 2,0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeied amount of 
abiraterone acetate (GsHbbNOs) dissolved: 

(rjr s ) x (Cs/L) * V*x 100 

r u ~ peak response from the Sample solution 

0 - peak response from the Standard solution 

C$ = concentration of the Standard solution 

(mq/mL) 

i - labeldaim (mq/Tablet) 

V = volume of Medium , 900 mL 

Tolerances: NLT 85% (Q) of the labeied amount of 
abiraterone acetate {C^HnNO?) j s dissolved. 

* UNiFORMfTY OF Dosace Units (905): Meet the 

requirements 

IMPURITIES 

• Orcanic Impureues 

[NOTĘ —Protect Solutions from light.] 

Solution A, Mobile phase, System suitability solution, 
Standard solution, Sample solution, and Chromato- 
graphio system: Proceed as directed in the Assay. 
Sensitivity solution: 0,3 pg/mL of USP Abiraterone Ace¬ 
tate RS in acetonitrile from Standard solution 
System suitability 

Samples: System suitobility solution, Standard solution, 
and Sensitivity solution 

Suitability requirements 

Resolution: NLT 1.0 between anhydro abiraterone 
and 3-deoxy 3-chloroabiraterone peaks, System suita- 
bility solution 

Signal-to-noise ratio: NLT 10, SensitMty solution 
Relative standard deviatron: NMT 2,0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of each impurity in the por- 
don of Tabiets taken: 

Result = (Wr 5 ) x {CdCu) x (1 /F) x 100 

fu = peak area of each impurity from the Sample 
solution 

rs - peak area of abiraterone acetate from the 
Standard solution 

Cs = concentration of USP Abiraterone Acetate RS 
in the Standard solution (mg/mL) 

Cu - nominał concentration of abiraterone acetate 
in the Sample solution (mg/mL) 

F = relative response factor for each individual 
impurity (see Tobie 3) 

Acceptance criteria: See Tobie 3, Disregard any peak 
less than 0.05%. 


Table 3 


Name 

ReEatiue 

Retention 

Time 

Relatłve 

Response 

Factor 

Acceptance 
Criteria, 
NMT (%) 

7-Ketoabiraterone 

acetate 

0.42 

14 

0.50 

a-Epoxyabirater- 
one accLntc 

0.62 

0.26 

0.80 

/J-Epo^yabirater- 
one acetate 

0,66 

0.26 

0.80 

Abiraterone 

0.69 

1,0 

0.40 

Abiraterone 

acetate 

1.0 

— 

— 

Abiraterone ethyl 
ether* 

1.18 

— 

— 

Abiraterone 

isopropyl 

ether* 

1.26 

— 


Unspedfied 

impurity 

— 

1.0 

020 

Total impurities 

— 

— 

2.0 


a This is a process impurity and is controlled in the drug substance mono- 
graph, U induded in the table for jdentifEcatton only, and It is not to be 
reported tn the total impunties. 


ADDITIONAL REQUIREMENTS 

* Pagkaging and Storage; Preserve in tight containers, 
and storę at controlled room temperaturę. 

• USP REFERENCE STANDARD* (11) 

USP Abiraterone Acetate RS 
USP Abiraterone System Suitability Mixture RS 
It contains Abiraterone Acetate and smali amounts of 
the folłowing: 

Abiraterone 

17-(Pyridin-3-yJ)androsta-5,l ó-dien-3/Tol. 

GJ-In NO 349.52 

Abiraterone ethyl ether 

3/J-Ethoxy-1 7-(pyridm~3-yl)androsta-5,16-diene. 
G fi H 3S NG 377,57 
Abiraterone isopropyl ether 

3/Tl5Qpropoxyd 7-(pyridin-3-yl)andros£a-5,16-diene. 
G 7 H> ? NO 391.60 
Anhydro abiraterone 
1 7-(Pyridm-3-yl)androsta-3,5,l 6-triene, 

C 24 H^N 331.50 
O-Chlorobutylabiraterone 

3j3-(4-Chlorobutoxy)-l 7-(pyridin-3*yi)androsta-5,l 6- 
diene. 

CsaHjsCINO 440.07 
3-Deoxy-3-acetyf abiraterone-3-ene 
1-[17-(Pyridin-3-yl)androsta-3,5,l 6-trien-3-yl]ethanone. 
CjóHjiNO 373.53 
3-Deoxy 3-chloroabiraterone 
3fTChloro-l 7-(pyridin-3-y!)androsta-5 y l 6-diene. 
Cz^HaoCJN 367.96 
a-Epoxyafoira£erone acetate 
17-(Pyridtn-3-yl)-1 6a,17a-epoxyandrost-5~em3/lyl 
acetate. 

C^Hj 3 N0 3 407.55 
/TEpQxy abiraterone acetate 

17 (Pyridin-3*yl)-11 7/J-epoxyandrost-5-en-3/?-yl 
acetate. 

GsH^NO* 407.55 
7-Ketoabiraterone acetate 

7-Oxo-17-(pyridim3-yl}andras£a-5,1ó*dien-30-yl acetate. 
C ?6 H 31 NOs 
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Acarbose 



SbHUaNOis 645.60 

D-C lucose, 0-4, ó-dideoxy-4-[[[l 5-(1 a,4a, 5/?, 6a)]-4,5 / 6-trihy> 
droxy-3-(hydroxymethy!)-2-cyclohexen-l-yl]amino]-a-D- 
glucopyranosyl-0 ->4)-0-ct-D-gliicopyranosyl-(1 -44)-; 
0-4,6-Dideoxy-4- {[(15,4ff,5 5,65}-4,5,64rihyd roxy-3-(hydrox- 
ymethyl)-2<yclohexen-l-yl]amtno}-a-D-glucopyranosyl- 
(1 ^4)-0“GŁ-D-qlucopyrano5yi-(l —>4)-D-gfucose 
[56180-94-0], 

DEFINITION 

Acarbose is produced by certain strains of Actinoplanes 
utahensis. It contams NLT 95,0% and NMT 102,0% of 
acarbose (C 2 SH 4 JNOi«), calcu la ted on the anhydrous basis. 

IDENTIFICATION 

• A. INFRARED ABS0RPTI0N <I97K> 

• B. The retention time of the major peak of the Sample 

solution corresponds to that of the standard solution, as 
obtained in the Assoy. 

A5SAY 

• Procedurę 

Solution A: 0,6 mg/mL of monobasic potassium phos- 
phate and 0.35 mg/mL of dibasic sodium phosphate In 
water 

Mobile phase: Acetonitrile and Solution A (3:1) 

System suitability solution: 20 mg/mL of USP Acarbose 
System Suitability Mixture RS in water 
Standard solution: 20 mg/mL of USP Acarbose RS In 
water 

Sample solution: 20 mg/mL of Acarbose in water 
Chromatographic system 
{See Chromatograpny (621), System Suitobifity.) 

Modę: LC 

Detector: UV210nm 
Column: 4-mm x 25-cm; packing L 8 
Cotumn temperaturę: 35 a 
Flow ratę: 2 mL/min 
Injection volume: lOpL 
System suitability 
Sample: Sys tem s uitability solu tion 
Identify the acarbose peak and the peaks due to the 
impurities listed in Tobie 1. 

Suitability regutrements 

Peak-to-vailey ratio: The ratio of the height of the 
impurity A peak to the height of the valley between 
the impurity A peak and the acarbose peak is NLT 
1 . 2 . 

Chromatogram comparability: The chromatoaram 
obtained is similar to the chroma tog ram proviaed 
with USP Acarbose System Suitability Mixture RS for 
the known impurities found. 

Anafysb 

Samples: Standard solution and Sample solution 
Calcufate the percentage of acarbose (C^h^NOia) in 
the portion of Acarbose taken: 

Resuft - {/W/s) x (CsJCu) x 100 

r u - peak response from the Sample solution 

n - peak response from the Standard solution 

Q = concentration of USP Acarbose RS in the 
Standard solution (mg/mL) 


Cu ~ concentration of the Sample solution (mg/mL) 
Acceptance critena: 95.0%“ 102.0% on the anhydrous 
basis 

IMPURITIES 

* R ES [DUE ON IGNITION (281) 

Sample: 1.0 g 

Acceptance critena: NMT 0.2% 

Delete the following: 

•* Heavy Metals, Method II (231): NMT 20 ppm# <otfww i. 

• Chromatographic Puritt 

Mobile phase. System suitability solution, Sample so¬ 
lution, and Chromatographic system: Proceed as dt- 
rected in the Assav. 

Diluted sample solution: Dilute 1.0 mt of the Sample 
solution with water to 100.0 mL. 

Analysis 

Samples: Sample solution and Diluted sample solution 
Cakulate the percentage of each impurity in the por¬ 
tion of Acarbose taken: 

Result - {fWr>0 x (1 IT) x 100 

r u = peak response of each impurity from the 
Sample solution 

r A - peak response of the main acarbose peak from 
the Diluted sample solution 

F = relative response factor for each impurity (see 
Tobie 1) 

Acceptance critena: See Table L 


Table 1 


Name 

Relatiye 

Retention 

Time 

Relative 

Response 

Factor 

Acceptance 

Crlteria, 

NMT 

impurity A- 

0.9 

1 

0.6 

imourity 

0.8 

1.6 

O.S 

Impurity O 

1.2 

1 

1.5 

Imourity !> 

0.5 

1.33 

1.0 

Imourity E c 

1.7 

0.8 

0.2 

Imourity F r 

1.9 

0.8 

0.3 

Imourity 

2.2 

0,8 

0.3 

; Imourity H h 

0.6 

i 

0.2 


* 04,6-0ideoxy 441(15,4K,55,65)4,5,6-trihydroxyO-(hydrox- 
ymeUiyl)cy doh ex - 2~enyl Jami no] -u-o-gluc opy ra nosy L(1 -4)-O-a-0- 
glucopy rsnosy l-( 1 —4 )-D-arabmQ' hex -2 - uJ opy ra nose. 

b (1 W,4fl,SS,6fi)4,S,6-Trihydroxy-2-(bydfOxymethyl)cydohex-2-enyl 4-044, 
6-d tdeo*y 4 - {[{ 1 5,4 R, 5 5,65)4,5, ó4rihyd roxy- 3-{hyd roxyrri el hyf)cydohex- 2 - 
eny i Ja m ino) -a-D-gl ueopyra nosył] cc-D-gl ucopy ran oside. 
c Łt-D-Clucopyranosyf 4-0'[4,ć-dEdeoxy4‘([(15 H 4/?,S5,65)4 H 5 J Ó-trihydroxy- 
3 -(hy d roxy m ethy I) cy dohex-2-eny l]a m i n o} -u- D-g I a copy ra nosy [J - 0 * 
glucopyranoslde. 

1 4-0-[4,6-Didcoxy4-{[(154fl,55,65}4 ( 5,64rlhydroxy-3-{hydroK- 
y m ethyl)cy dohex-2 *eny l]a m ino) - a-D*gl uco py ranosy I j - D- g Sucopy ranose , 
c Q4, ó^Dideoxy4-([(15,4tf,55 f 65)4,5,6-trihydroxy-3-{hydrox' 
ymethy l)cydohe x-2' cny l]am ino) -ot-D-gl ucopy ran -4)- O i>D* 

glucopy ranosyt-{ 1 -+4)~ O-a-D-g lu c opytz nosy H 1 -4)-Darabino-hex-2- 
u lopyra nose (4- O-a -aca rbosyl-D-fruetopyrano se). 

< 04,6-nir|pnxy4 - ([(1 S4fl,,5S,65)4,5,6‘trihydroJfy-3-(hydrox- 
y methy [)cy c loh ex -2*onyl] ami no} - a-D-g I u copy ranosy l~(T ^4)- O-a-D- 
g[ucopyranosyl-(l -v4)-0-a-D-gluoopyranosyf-(l ->4)-D-glucopyranose (4-0* 
a-aca rbosy I-d -g I u ćo py ra nose). 

g ci-D-GI u co py ra no sy I 04, 6 -d i deoxy4 - [[(1 5, 4 R f 5 5,65)4, 5,6- Ł ri liyd roxy * 3 - 
(hy d roxy in e 1 hyl) cy d oh ex -Z^eny l]a m in o}-a- D-g lucopy ranosy 1 4)- O- ct-o 

glucopyranosy!-( I -+4)-0-a-D-glutopyranoside (o-D-glucopyranosyf u- 
acarbosfde). 

•ł 04,6-Oideoxy 4 - (f(l 5,4 5,65)4,5,6'tri hydroxy*3-(hydroX' 

y m eihyt)cy c lohox- 2-eny I Ja m ino) -a-D-głucopy r a no5yl-{ 1 -4>Q-6-deoxy-a- 
D-gfucopyranosy L( 1 -4 )'E>g lucopyranose. 
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Table t (Continued) 


Na me 

Reiative 

Retention 

Time 

Relative 

Response 

Factor 

Acceptance 

Criteria, 

NMT 

Any rndividual 
unknown im- 
purity 

— 

— 

0.2 

Total impuri- 
Ci es 

— 

— 

3.0 


1 04,6-0 ideo xy-4 -{[( 1 S,4ft,5S,6S)-4,5 t 6-trlhydroxy-3-(hydrojt- 
y rne thyl )cydoh ex-2-cny I ]am ino} -a -o-qlucopy ranosy l-{ 1 -s4}^0-a-D- 
glucopyranosyl-C 1 -»4)-i>arabfno-hex-?-ulopyrano$e. 
b {1 M flr5S r 6 ft)-4 r 5,6-Tri hwdroxy-2-(hydroxymethy|)cyelohex-2-enyl 4-0-[4, 
fi -d id eo xy-4 -{[{1 $, A R, 5 $,6 5M,5 „ 6-tr thyd roxy- 3-( hy df oxy m ethy [)cyc f o hex-2- 
eny [ Jam i no) -ot-D-gl u c opy ra nosy f] - ot- D-g lu copy ranoside. 

E a-D-Clucopyranosyi 4-0-[4,6-dideoxy-4-([{l 5,4R,55 ( 6J)-4,5,6-trihydroxy- 

3-(hydroxymethyl3cyclohex-2-enyl]amino)-a4>gJucopyranosyiJ-ti-D- 

glucopyranoside, 

* 4-CM4,6-Dideoxy-4-(£(l 5 # 4W,5S,65H^,^trihydroxy-3-(hydrox- 
ymeihyl)cyclo hex-2-enyi]ami no) -a-D-glucopyra nosylJ-D-gl ucopyrano se. 

* 0-4,6-Dide oxy-4 - ({{} 5,4 R,5 5, 65>4,5,6- Lrihydroxy* 3 - (Ilyd rox- 

y methy f)cydoh ex-2-e ny IJ ami no}-a-D- g lucopy ra n osy l-( 1 ->4}-0-a-D - 
g] ucopy ran osyl -{1 -~*4)-O-cs- D-g lucopy ran osy i-( f -Mł)-D-ara bino-hex- 2- 
tilopyranose (4-0-u-acarbosyhl>fmctopyranase). 

1 0-4,6- Dideoxy-4 -{[ (1 S,4fl,55,6S)-4,5,6lrihydroxy-3-{hydrox- 
y m e thyl )cy d oh ex- 2- eny 1J am i n o} -o ■ o -g I ucopy ra n osy I -(1 ^4)-0-a-D* 
ql ucopy ran osy l-fl ^4>0-o-D-qtucopyranosyf-(1 -ł4)-0-q1 ucopyranose (4-0- 
a-a carbo sy E-o-g luc opy ra n ose). 

9 a-D-Gfucopyranosyl 0^ ( 6 dideoxy-4-([(l S,4fl f S5,ć5)-4,5 H 6-trihydroxy-3- 
(hydroxymethyl)cyc lobex-2-eny IJami no) -a- P-gl u copyranosyK T ->4 y O-a-D- 
g lucopy ra nosy P(1 -*4)-Q-a-D-gl ucopy ranoside (a-D-g luc o pyra nosy I ra- 
acarboside). 

h 0-4 f 6- D id eoxy-4 -{[( 1 S, 4 R, 5 S, ć S)-4 r 5, ć-t ri hy d roxy- 3 -(hyd rox- 
y me thyl)cyc)o h ex-2 -g ny I] ami no} -a- D*g I ucopyra nosy f ■ (i ->4)- O- 6 -d eoxy- ct- 
D-g lu c opy ra nosy t-( 1 —» 4)-D-gi u co py ra nose, 

5PECIFK TESTS 

* Optical Rotation, Spedhc Rotation (787 S) 

Sampie solution: 10 mg/mL in water 
Acceptance criteria: +168° to +183° 

* PH (791) 

Sampie solution: 50 mg/mL 
Acceptance criteria: 5.5-7,5 
« Watek Determination, Method Ic {92 1): NMT 4,0% 

ADDITIONAL REQUIREMENT5 

9 Packaging and Storage: Preserve m tight containers. 

* USP Reference Standards (11) 

USP Acarbose RS 

USP Acarbose System Suitability Mixture RS 


Acebutolol Hydrochloride 



C. s H 28 N 2 04 * HCI 372.89 

Butanamide, M-[ 3 -acetyl- 4 -[ 2 -hydr 0 xy- 3*[(1 -methyIethyl)ami- 
no]propoxy]phenyll-, monohydrochloride, (±)-; 

(±)-3 Jr -Acetyl-4'-[2-hyHroxy-3-(isopropyłamino)propoxy]- 
butyranEhde monohydrochiorrde [34381-68-5]. 

DEFINmON 

Acebutolol Hydrochloride contains NIT 98,0% and NMT 
102,0% of acebutolol hydrochloride (C 1 HH 28 N 2 O 4 * HCI), 
calculated on the dried basis. 


IDENTIFICATION 

* A, INFRARED ABSORPTION (197K) 

* B. The retention time of the major peak of the Sampie 

solution corresponds to that of tne standard solution, as 
obtained in the Assoy* 

* C, Identification Tests—Generał, Chloride (191): Meets 

the reauirements when tested as directed for alkaloidal 
hydrocnlorides 

ASSAY 

* Procedurę 

Mobile phase: Methanol, glacial acetic acrd, and 03% 
aqueous solution of sodtum dodecyl sulfate 
(675:20:325), Make adjustments if necessary to achieve 
a retention tlme for acebutolol of between 4 and 7 
min. 

Standard solution: 0.T4 mg/mL of USP Acebutolol Hy- 
drochlorrde RS in water 

Sampie solution: 0.14 mg/mL of Acebutolol Hydrochlo- 
ride in water 

Chromatographk system 

(See Chromatograpny <621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 
Column: 3.9-mm x 30-cm; packing LI 
Flow ratę: 2 mL/min 
Injection volume: 10 pL 
System suitability 
Sampie: Standard solution 
Suitability requirements 

Column efficiency: NLT 1500 theoretical plates 

Taiiing factor: NMT 2.5 

Re!ative standard deviation: 0.73% 

Analysis 

Samples: Standard solution and Sampie solution 
Calculate the perrenfage of acebutolol hydrochloride 
(CibHz&NzCL, - HCJ) in the portion of Acebutolol Hydro¬ 
chloride taken: 

Result = (Ay/r*) x (Cj/Cu) x 100 

r u - peak response of acebutolol from the Sampie 
solution 

rs = peak response of acebutolol from the Standard 
solution 

Q = concentration of USP Acebutolol 

Hydrochloride RS in the Standard solution 
(mg/ml) 

Cu - concentration of Acebutolol Hydrochloride in 
the Sampie solution (mg/mL) 

Acceptance criteria: 98.0%-l 02.0% on the dried basis 

IMPURITIE S 

* Residue on Ignition (281): NMT 0.1% 


Delete the following: 

# * Heavy Metals, Method U (231): NMT 20 ppm* (o bwaj i* 

fłlł-ZOTS) 

• Organic Impurities 

Solution A: Mix 2.0 mL of phosphoric acid and 3.0 mL 
of triethylamine, and dilute with water to 1 L. 

Solution D: Acetonitrile and Solution A (1:1) 

Standard stock solution 1: 0.2 mg/mL of USP 
Acebutolol Related Compound A RS prepared as fol- 
lows. Oissolve a suitable amount of USP Acebutolol Re¬ 
lated Compound A RS in a suitable volumetr)c fiask, in 
50% of the total volume of acetonitrile, and diiute with 
Solution A to volume. 

Standard stock solution 2: 0.2 mg/mL of USP 
Acebutolol Related Compound B RS prepared as fol- 
lows. Di$solve a suitable amount of USP Acebutolol Re¬ 
lated Compound B RS in a suitable volumetric fiask, in 
50% of the total volume of acetonitrile, and diiute with 
Solution A to volume. 
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Standard sołution A: 0.002 mg/mL of USP Acebutolol 
Hydrochloride RS in Sołution A 

Standard sołution Br 0,004 mg/mL of USP Acebutolol 
Related Compound I RS in Sołution A 

Standard sołution C: 0.002 mg/mL of USP Acebutolol 
Related Compound A RS in Sołution A from Standard 
stock sołution 1 

Standard sołution Dr 0.004 mg/mL of USP Acebutolol 
Related Cnmpnnnri B RS in Sołution A from Standard 
stock sołution 2 

System surtability sołution: 0.4 fig/mL each of USP 
Acebutolol Hydrochloride RS and USP Acebutolol Re¬ 
lated Compound I RS in Sołution A from Standard sołu¬ 
tion A and Standard sołution B 

Sample sołution: 2 mg/mL of Acebutolol Hydrochloride 
In Sołution A 

Mobile phase: See Tabfe 7, 


labie 1 


Time 

(mini 

Soiution A 

Sołution B 

<%1 

0 

98 

2 

2 

98 

2 

30.5 

10 

90 

41 

10 

90 


Chromatograpbic system 

{See Chromatograpfiy {621), System Suitabiłity.) 

Modę: LC 

Detector: UV 240 nm 

Column: 4.0-mm x 12.5-cm; 5-jtm packing LI 

Column temperaturę: 40° 

Ftow ratę: 1.2 mL/min 

Injection volume: 25 pL 
System surtability 

Samples: Standard sołution A and System suitabiłity 
sołution 

Suitabifity requirements 
Resolution: NLT 7.0 between acebutolol and 
acebutolol related compound l. System suitabifity 
sołution 

Relative standard deviation: NMT 2.0%, Standard 
sołution A 
Analysrs 

Samples: Standard sołution A, Standard sołution B, 
Standard sołution C, Standard sołution D, and Sample 
sołution 

Calculate the percentage of acebutolol related com¬ 
pound A, acebutolol related compound B, and 
acebutolol related compound I in the portion of the 
sample taken: 

Result - (fu/fs) x (Cs fC u ) x 100 


ru = peak response of acebutolol related 
compound A or acebutolol related 
compound B or acebutolol related 
compound I from the Sample sołution 
r$ = peak response of acebutolol related 
compound A or acebutolol related 
compound B or acebutolol related 
compound I from Standard sołution B f 
Standard sołution C, or Standard sołution D 
Cs s concentration of USP Acebutolol Related 

Compound A RS or USP Acebutolol Related 
Compound B RS or USP Acebutolol Related 
Compound I RS In Standard sołution fi, 
Standard sołution C, or Standard sołution D 
(mg/mL) 

Cu - concentration of Acebutolol Hydrochloride in 
the Sample sołution (mg/mL) 


Calculate the percentage of any unspecified impurity in 
the portion of the sample taken: 

Result = ( fu/rs ) x (C s /Cu) x 100 

r t t - peak response of any unspecified impurity 

from the Sampłe sołution 

rj - peak response of acebutolol from Standard 
sołution A 

C s = concentration of USP Acebutolol 

Hydrochloride RS in Standard sołution A 
(mg/mL) 

C u - concentration of Acebutolol Hydrochloride in 
the Sampłe sołution (mg/mL) 

Acceptance criteria: See Table 2. Disregard peaks be- 
low 0.05%. 


Table 2 


Name 

Relatwe 

Retentlon 

Time 

Acceptance 

Criteria, 

NMT 

Acebutolol related 
compound 

0.72 

0.2 

Acebutolol related 
compound l b 

0,91 

0.2 

Acebutolol 

1.00 

_ 

Acebutolol related 
comoound A c 

1.48 

OJ 

Anv unspecified impurity 


0.10 

To tal imDuritles d 


0.5 


* N-{ 3-Acety 1-4- [2-bydroxy- 3 -(iiopropy la m i no Jp ropoxy jpheny l}ac eta m ide. 
b N- {3-AceiyM -| Het hy la m ino)-2 -hydnoay propoxy Jpheny 11 buty ra mid e. 

* N-( 3 -Acetyl -4- hydroxyphenyIJbutyrsmide. 

Totil impurities indude specified and unspecified impurities. 

SPECIFJC TESTS 

* PH (791) 

Sample: 10 mg/mL of Acebutolol Hydrochloride in 
water 

Acceptance criteria: 4.5-7.0 
« LOSS OM DRYING (731) 

Analysis: Dry at 105° for 3 h. 

Acceptance criteria: NMT 1.0% 

ADDITIONAL REQU!REMENTS 

* PACKAGING and Storage: Preserve in tlght containers, 

and storę at confrolled room temperaturę. 

* USP Reference Standards (11) 

USP Acebutolol Hydrochloride RS 
USP Acebutolol Related Compound A RS 
N-(3-Acetyl-4-hydroxyphenyl)butyramide. 

CuHisNOs 221.25 
USP Acebutolol Related Compound B RS 
N-{3-Acetyl-4-[2-hydroxy- 
3 -(rsop ropy I a mi n o) p ro poxy] p he ny I} a ce ta m i d e. 
C, ó Hz 4 N 2 0, 308.37 
USP Acebutolol Related Compound I RS 
A/-{3-Acetyi-4-f3-(ethylamino)- 
2- ny d ro xy p ro poxy ] pn e ny 1} b u tyra m i d e. 

C t? H 26 N 2 0 4 322.40 


Acebutolol Hydrochloride Capsules 

DEFINITION 

Acebutolol Hydrochloride Capsules contain the equivalent of 
NLT 90.0% and NMT 110.0% of the labeled amount of 
acebutolol (C 1 SH 31 N 2 O 4 ). 
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IDENTIFICATION 


Add the foliowing: 

A * A. The UV absorption spectra of the major peak of the 
Sample solution exnibit maxima and minima at the same 
wave!enqths as those of the corresponding peak of the 
Standard solution, as obtained rn the Assoy^usm 

C hangę to read; 

* The retention time of the major peak of the 

Sample solution corresponds to that of the Standard solu - 
tion, as obtained in the Assoy. 

A5SAY 


Change to read : 

* PROCEDURĘ 

Buffer: Dissolve 2,4 g of sodium 1-decanesulfonate in 
1000 mL of water* Adjust with glacial acetic add to a 
pH of 3.5, 

Mobile phase: Methanof and Buffer (60:40) 

Standard solution: 0.22 mg/mL of USP Acebutolol Hy- 
droehforide RS in methanok [Notę —This is equivalent 
to 0*2 mg/mL of acebutolol,] 

Sample stock solution: Nominally 1 mg/mL of 
acebutolol prepared as follows. Transfer an equivalent 
to 200 mg of acebutolol, from the contents of NLT 20 
Capsules, to a 200-mL volumetric fiask* Add 180 mL of 
methanol, and stir by mechanical means for 30 min* 
Dilute with methanol to volume* 

Sample solution: Nominally 0*2 mg/ml of acebutolol 
in methanol from Sample stock solution 
Chromatographic system 
(See Chroma tograpny (621), System Suita bili ty.) 

Modę: LC 

Detector: UV 254 nm, *For Identification A, use a di- 
ode-array detector in the rangę of 200-400 
Column: 3.9-mm x 15-cm; M-unwsp^ packi ng LI 
Flow ratę: 1 mL/min 
Injection votume: 20 \xl 
System suitability 
Sample: Standard solution 
Suitability reguirements 
Tailing factor: MMT1.5 
Relative standard deviation: NMT 2*0 
Analysls 

Sam pies: Standard solution and Sample solution 
Calculate the pereentage of the labeled amount of 
acebutolol (CjaH^NzGO in the portion of Capsules 
taken: 

Resuft = (fu/rj) x (CifCu) x (M f} /Mr 2 ) x 100 

ru = peak response of acebutolol from the Sample 
solution 

r$ = peak response of acebutolol from the Standard 
solution 

Cs = concentration of USP Acebutolol 

Hydrochforide RS in the Standard solution 

(mg/mL) 

Cu - nominał concentration of acebutolol from the 
Sample solution (mg/mL) 

M r i = molecufar weight of acebutolol, *336.43*^0 
Ma = molecuiar weight of acebutolol hydrochloride, 
372*89 


Acceptance criteria: 90.0%-l 10.0% 

PERFORMANCE TESTS 


Change to read: 

* DlSSOLUTtON (711) 

Medium: Water; 900 mL 
Apparatus 2: 50 rpm 
Time: 30 min 

Standard solution: A known concentration of USP 
Acebutolol Hydrochloride RS in Medium 
Sample solution: Pass a portion of the solution under 
test through a suitable filter. 

Instrumental conditions 
(See Ultraviolet-Visible Spectroscopy (857)*) 

Modę: UV 

Anatytical wavelength: 232 nm 
Analysls 

Samples: Standard solution and Sample solution 
A Calculate the percentage of Lhe labeled amount of 
acebutolol (GaH^NjCM dis$oived: 

(Aa/As) x C s xVx(VL)x x 100 

Au = absorbance of the Sample solution 
Ai = absorbance of the Standard solution 
Cs = concentration of acebutolol in the Standard 
solution (mg/mL) 

V = volume of Medium, 900 mL 
L = label daim (mg/Tablet) 

M r} = molecufar weight of acebutolol, 336.43 
M '2 = molecular weight of acebutolol hydrochloride, 

3 72.89i^-ło 

Toierances: NLT 80% (Q) of the labeled amount of 
acebutolol (Ciabba^O.i) is dissolved* 

■ Uniformu v of Dosage Units (905): Meet the 
requirements 

IMPURITIES 


Change to read: 

9 ORGANIC IMPURITIES 

Test 1 

Buffer: Prepare as directed in the Assoy. 

Mobile phase: Methanol and Buffer (44:56) 

Diluent: Methanol and Buffer (50:50) 

Standard stock solution: 0*6 mg/mL of USP 
Acebutolol Hydrochloride RS prepared as follows* To a 
suitable amount of USP Acebutolol Hydrochloride RS in 
a suitable volumetric fiask, add methanol, about 24% 
of the fiask volume f swirl to dissolve, and dilute with 
Diluent to volume* 

Standard solution: 1 A pg/mL of USP Acebutolol Hy¬ 
drochloride RS in Diluent from Standard stock solution 
Sample stock solution: Nominally 2*5 mg/mL of 
acebutolol prepared as follows* Transfer a portion of 
the contents of 20 opened Capsules, equivalent to 
250 mg of acebutolol, to a 1OOmL yolumetric fiask. 
Add 25 mL of methanol and shake by mechanical 
means for 15 min* Dilute with Diluent to volume. Cen- 
trifuge a portion of this solution and use the 
supernatant. 

Sample solution: Nominally 250 pg/mL of acebutolol 
in Diluent from Somple stock solution 
Chromatographic system 
(See Chromatograpny (62 1), System Suitability.) 
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Modę: LC 

Detector: UV 240 nm 
Column: 3.9-mm x 15-cm; 4-gm packing U 
Flow ratę: 1 mL/min 
Injection vołume: 35 pL 
Run time: NLT 2 times the retention Orne of 
acebutolol 
System suitability 
Samptc: Standard sołution 
Suitability requirements 
Relative standard deviatron: NMT 6.0% 

Analysis 

Samples: Diluent , Standard sołution, and Sampie 
sołution 

Calculale the percentage of each impurity eluting 
before the acebutolol peak in the portion of Capsules 
taken: 

Result - (fu/r s ) x (Cs/Cu) x (M tl /Mri) x 100 

ru = peak response of each indmdual impurity 
from the Sampie sołution 

n = peak response of acebutolol from the Standard 
sołution 

Q = concentration of USP Acebutolol 

Hydrochloride RS in the Standard sołution 
(pg/mL) 

Co = nominał concentration of acebutolol in the 
Sampie sołution (pg/mL) 

Mn = molecular weight of acebutolol a 336.43auj/m 0 
- molecular weight of acebutolol hydrochloride, 
372.89 

Acceptance criteria: NMT 0,5% of any individual im- 
punty. Disregard any peaks from the Diluent 
Test 2 

Buffer and System suitability: Proceed as directed in 
Test h 

Mobile phase: Methanol and Buffer (50:50) 

Standard stock sołution: 0.6 mg/mL of USP 
Acebutolol Hydrochloride RS prepared as follows. To a 
suitable amount of USP Acebutolol Hydrochloride RS in 
a suitable volumetric fiask, add methanol, about 24% 
of the fiask volume, swirl to dissolve, and dilute with 
Mobife phase to volume. 

Standard sołution: 1.4 pg/mL of USP Acebutolol Hy- 
drochloride RS in Mobile phase from Standard stock 
sołution 

Sampie stock sołution: Nominally 2.5 mg/mL of 
acebutolol prepared as follows. Transfer a portion of 
the eon ten ts of 20 opened Capsules, equivaient to 
250 mg of acebutolol, to a 100-mL volumetric fiask. 
Add 25 mL of methanol and shake by mechanical 
means for 15 min. Dilute with Mobile phose to vofume. 
Sampie sołution: Nominally 250 pg/mL of acebutolol 
in Diluent from Sampie stock sołution prepared as fol¬ 
lows. Centrifuge a portion of Sampie stock sołution t 
and transfer 10.0 mL of the elear supematant to a 
100-mL volumetric fiask. Dilute with Mobiłe phase to 
volume. 

Chromatographic system 

(See Chromatograpny (621), System Suitability .) 

Proceed as directed in fet 1 except for the injection 
votume and Run time. 

Injection vofume: 70 pL 
Run time: NLT 3 times the retention time of 
acebutolol 
Anałysis 

Samples: Mobile phase, Standard sołution, and Sampie 
sołution 

Calculate the percentage of each impurity eluting after 
the acebutolol peak in the portion of Capsules taken: 

Result = (ru/n) x (Cs/Cu) x (Mn/M?) x 100 . 


ro = peak response of each indmdual impurity 
from tne Sampie sołution 

r s - peak response of acebutolol from the Standard 
sołution 

Cj = concentration of USP Acebutolol 

Hydrochloride RS in the Standard sołution 
(pg/mL) 

Cu = nominał concentration of acebutolol from the 
Sampie sołution (pg/mL) 

M,t ~ molecular weight of acebutolol a 336.43aww 
M a = molecular weight of acebutolol hydrochloride, 
372.89 

Acceptance criteria 

Test 2: NMT 0.5% of any individual impurity. Disre¬ 
gard any peaks from the Mobiłe phase. 

Sum of impunties from Test 1 and Test 2: NMT 
1 . 0 % 

ADDITIONAL REQUIREMENTS 

« Packacing and Storage: Preserve in tight containers, 
and storę at controlled room temperaturę. 

• USP Referenci Standards (11) 

USP Acebutolol Hydrochloride RS 


Acepromazine Maleate 


C„H 22 N 2 OS * C 4 H 4 0 4 442.53 

Ethanone, 1 -[10’[3-(dimethylamino)propyl]-l OH-phe- 
nothiazin-2-y!]-, (Z)-2-butenedioate (1:1); 
10-[3-(Dimethylamtno)propyl]phenothiazin-2-yl methyl ke- 
tone maleate (1:1) [3598-37-6]. 

DEFINITION 

Acepromazine Maleate contains NLT 98.0% and NMT 
101.0% of acepromazine maleate (CtuH^NzOS ■ CiH^O*), 
calculated on tne anhydrous basis. 

Throughout the following procedures, protect samples, the 
USP Reference Standard, and Solutions containing them, 
by conducting the procedures wilhout delay, under sub- 
dued light, or using low-actlnrc giassware. 

IDENTIFICATION 

• A. INFRARED ABSORPTION (197K) 

* B, The retention time of the major peak for 

acepromazine of the Sampie sołution corresponds to thaf 
of tne Standard sołution , as obtained in the Assoy. 

A5SAY 
® Procedurę 

Buffer: Add ó mL of tnethylamine to 700 mL of water, 
and adjust with phosphoric add to a pH of 2.5. 

Mobile phase: Acetonitrile and Buffer (300:700) 
Standard stock sołution: I mg/mL of USP 
Acepromazine Maleate RS in 0.05 N hydrochloric acid 
Standard sołution: 0.1 mg/mL of USP Acepromazine 
Maleate RS in water from Standard stock sołution 
Sampie stock sołution: 1 mg/mL of Acepromazine 
Maleate in 0.05 N hydrochloric acid 
Sampie sołution: 0.1 mg/mL of Acepromazine Maleate 
in water from Sampie stock sołution 
Chromatographic system 
(See Chromatograpny (621), System Suitability .) 
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Modę: LC 

Detector: UV 2B0 nm 
Column: 4-mm x 15-cm; 5-gm packing 17 
THow ratę: 1 mL/min 
Injection volume: 10 pL 
System suitability 
Sample: Standard soluthn 
Suitability reguirements 

Column effidency: NLT 1500 theoretical plates 

Tai ling factor: NMT 2.5 

Relatwe standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Cafculate the percentage of acepromazine maleate 
(Ci.HaNaOS - C 4 H 4 O 4 ) rn the portion of Acepromazine 
Maleate taken: 

Result = (rufn) x (Cs/Ca) x 100 

ro - peak area response from the Sample soluthn 

r s = peak area response from the Standard soluthn 

Cs - concentration of USP Acepromazine Maleate 
RS in the Standard salut/on (mg/mL) 

Ca = concentration of the Sample solution (mg/mL) 
Acceptance criteria: 98.0%-101.0% on the anhydrous 
basis 

IMPURITIES 

* RE5IDUE on Ignition (281): NMT 0.2% 

* ORGANA lMPURfTiES 

Conduct this test without exposure to day light, and with 
the minimum necessary exposure to artrficial light. 
Diluertt: Methanol ana diethylamine (19:1) 

Sample solution: 20.0 mg/mL of Acepromazine 
Maleate in Diluent 

Standard solution: 0.1 mg/mL of Acepromazine 
Maleate in Diluent from the Sample solution 
Chromatographic system 
(See Chromatograpny (62']), Thin-Layer Chromato * 
graphy.) 

Modę; TtC 

Adsorbent: 0.25-mm layer of chromatographic silica 
gel mixture 

Application voiume; 10 pL 

Developing solvent system: n-Heptane, isobutyl alco- 
hol, and diethylamine (75:1 7:8) 

Analysis 

Samples; Standard solution and Sample solution 
Develop the chrom a tog ram in the Developing soivent 
system until the solvent front has moved three-fourths 
the length of the piąte, Remove the piąte from the 
chamber and allow to air dry. Examine the piąte 
under short-wavelength UV light. 

Acceptance criteria: 0.5%; no spot, other than the 
Principal acepromazine spot and any at the origin, ob- 
served in the chromatogram of the Sample soluthn is 
morę intense than the prindpal spot observed in the 
chromatogram of the Standard solution. 

SREOFIC TESTS 

* Melting Rance or Temperaturę (741): 136°-l 39* 

■ PH (791) 

Sample solution: 10 mg/mL of Acepromazine Maleate 
in water 

Acceptance criteria: 4.0-5.5 

* Water Deteramnation, /Weffrod / (921): NMT 1.0% 

ADDITIONAL REQUIREMENTS 

* Packaging ano Storage: Preserve in weil-closed contain- 

ers, protected from light. Storę at room temperaturę. 

* LabelinG: Label it to indicate that it is for veterinary use 

only. 


• USP REFERENCE STANDAROS (11) 
USP Acepromazine Maleate RS 


Acepromazine Maleate Injection 

DEFINITION 

Acepromazine Maleate Injection is a sterile solution of 
Acepromazine Maleate in Water for Injection, It contains 
NLT 90.0% and NMT 110.0% of the iabeled amount of 
acepromazine maleate (CisH^N^OS * GihMD*). 
Throughout the following procedures, protect samples, the 
USP Reference Standard, and Solutions containing them, 
by conducting the procedures without delay, under sub- 
dued light, or using low-actrnic glassware. 

IDENTIFICATION 
■ A. INFRARED ABSORPTION (197K) 

Sample: To a volume of injection, equivalent to 20 mg 
of acepromazine maleate, add 2 mL of water and 3 ml 
of 2 N sodium hydroxide, and extract with two 5-mL 
portions of cyclohexane. Combine the cyclohexane ex- 
tracts, and evaporate to dryness under vacuum, using 
gentle heat if necessary. 

Acceptance criteria: Meets the reguirements 

* B. The retention time of the major peak of the Sample 

solution corresponds to that of tne Standard soluthn , as 
obtained in the Assay. 

ASSAY 

* PROCEDURĘ 

Buffer: Add ómL of triethylamine to 700 mL of water, 
and adjust with phosphoric add to a pH of 2.5, 

Mobile pbase: Acetonitrile and Buffer (300:700) 
Standard stock solution: 1 mg/mL of USP 
Acepromazine Maleate RS in 0.05 N hydrochloric add 
Standard solution: 0.1 mg/mL of USP Acepromazine 
Maleate RS in water from Standard stock soluthn 
Sample stock solution: 1 mg/mL of Acepromazine 
Mafeate in 0,05 N hydrochloric add from an appropri- 
ately diEuted vo!ume of Injection 
Sample solution: Nominally 0.1 mg/mL of 
Acepromazine Maleate in water from Sample stock 
solution 

Chromatographic system 

(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 280 nm 
Column: 4-mm x 15-cm; 5-pm packing L7 
Flow ratę: 1 mL/min 
Injection voiume; 10 pL 
System suitability 
Sample: Standard soluthn 
Suitability reguirements 
Column effidency: NLT 1500 theoretical plates 
Taillng factor: NMT 2.5 
Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard soluthn and Sample soluthn 
Calculate the percentage of acepromazine maleate 
(CiłłH^N z QS - C 4 H 4 O 4 ) in the portion of Injection 
taken: 

Result - (fu/rj) x (Ci/Cu) x 100 

= peak area from the Sample solution 
r s = peak area from the Standard solution 
C s = concentration of USP Acepromazine Maleate 
RS in the Standard solution (mg/mL) 

Cu - nominał concentration of the Sample solution 
(mg/mL) 
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Acceptance criteria: 90.0%-l 10.0% 

SPECIFIC TESTS 

* PH (791)1 4,5-5.8 

* Bacterial Endotoxins Test (85): NMT 4.5 USP Endo- 

toxin Units/mg of aeepromazine mafeate 

* Steriuty Tests (71): It meets the requjrements when 

tested as directed for Test for Steńfity of the Product to Be 
Examined, Membranę Filtration. 

* Other Requirements: It meets the reąuirements in injec- 

tions and Implanted Drug Products (1). 

ADDITIONAL REQUIREMENTS 

* Packaginc and Storage: Preserve in tight, light-resistant, 

single-dose or multiple-dose containers as described in 
Pockaging and Storage Requtremenls (659), Injectbn Pack- 
aging . Storę at controNed room temperaturę. 

* Labeling: Label it to indicate that it is for veterinary use 
only. 

* USP REFERENCE STANDARDS (11) 

USP Aeepromazine Maleate RS 
USP EndotOKin RS 


Aeepromazine Maleate Tablets 

DEFINITION 

Aeepromazine Maleate Tablets contain NLT 90.0% and NMT 
110 . 0 % of the labeled amount of aeepromazine maleate 
(Ct^IShOS ■ C,H4Q0. 

Throughout the followmg procedures, protect samples, the 
USP Reference Standard, and Solutions containing them, 
by conducting the procedures without delay, under sub- 
dued light, or using low-actinic glassware. 

IDENTIFICATION 

* A. INFRARED ABSORPTION (197K) 

Sample: To a guantity of powdered Tablets, equivalent 
to 20 mg of aeepromazine maleate, add 2 mL of water 
and 3 mL of 2 N sodrum hydroxide, and extract with 
two 5-mL portions of cyclohexane. Combine the cyclo- 
hexane extracts, and evaporate to dryness under vac- 
uum, using gen tle heat ir necessary. 

Acceptance criteria: Meet the reguirements 

* B, The retention time of the major peak of the Sample 

solution corresponds to that of tne Standard solution, as 
obtained in the Assoy, 

ASSAY 

* Procedurę 

Buffer: Add 6 ml of triethylamine to 700 ml of water, 
and adjust with phosphoric acid to a pH of 2,5. 

Mobile phase: Acetonltrile and Buffer (300:700) 
Standard stock solution: 1 mg/mL of USP 
Aeepromazine Maleate RS in 0.05 N hydroćhloric add 
Standard solution: 0.1 mg/mL of USP Aeepromazine 
Mafeate RS in water from Standard stock solution 
Sample stock solution: Transfer NLT 10 Tablets to a 
200-mL volumetrk fiask, add 100 mL of 0.05 N hydro- 
chloric add, and sonicate for 10 min. Shake by me¬ 
chaniki means for 30 min, and di lute with 0.05 N hy¬ 
drochloric acid to vo!ume. 

Sample solution: Nominally 0.1 mg/mL of 
Aeepromazine Maleate in water from Sample stock solu¬ 
tion . Pass a portion of this solution through a filter of 
0.5-jim or finer porę size, 

Chromatographic system 
(See Chromatograpny (621), System Su i to hi fi ty i) 


Modę: LC 

Detector: UV 280 nm 
Column; 4-mm x 15-cm; 5-pm packing 17 
Flow ratę: 1 mL/min 
Injection vo!ume: 10 pL 
System suitabilfty 
Sample: Standard solution 
Suitabilfty requirements 
Cofumn efficiency: NLT 1500 theoretical plates 
Tailing factor: NMT 2.5 
Relative standard deviatlon; NMT 2.0% 

Anaiysis 

Sampfes: Standard solution and Sample 50 Mion 
Calculate the percentage of aeepromazine maleate 
(G 19 H 22 N 2 O 5 - C4H4O4) in the portion of Tablets taken: 

Result - (ryfrf) x (Q/Q) x 100 

Tf/ = peak area from the Sample solution 

fs - peak area from the Standard solution 

Q = concentration of USP Aeepromazine Maleate 
RS In the Standard solution (mg/mL) 

Cu = nominał concentration of the Sample solution 
(mg/mL) 

Acceptance criteria: 9G.0%-1 1 0.0% 

ADDITIONAL REQUIREftfENTS 

* Packaginc and Storage: Preserve in tight, light-resistant 
containers, and storę at controlled room temperaturę. 

* Labeling: Label the Tablets to indicate that tney are for 
yeterinary use onfy, 

* USP Reference Standards (11) 

USP Aeepromazine Maleate RS 


Acetamlnophen 



CsHgNOj 151.16 

Aceta mide, A/-(4-hydroxypheny I)-; 

4'-Hydroxyacetantltde [103-90-2]. 

DEFINITION 

Acetaminophen contains NLT 98.0% and NMT 102,0% of 
acetaminophen (CaH 9 N0 2 ), calculated on the dried basis. 

IDENTIFICATION 
* A. INFRARED ABSORPTION (197K) 

■ B. The retention time of the major peak of the Sample 
solution corresponds to that of tne Standard solution, as 
obtained in the Assay . 

ASSAY 
o procedurę 

Use low-actinic glassware for preparation of the Sample 
solution . 

Solution A: 1.7 g/L of monobasic potassium phosphate 
and 1 .8 g/L of dibasic sodium phosphate, anhydrous 
Solution B: Methanol 
Mobile phase: See Table 1. 


Table 1 


Time 

Solution A 

Solution B 

fmJti) 


t%l 

0.0 

99 

1 

3.0 

99 

1 

7.0 

19 

81 
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Table 1 (Continued) 


Time 

(min) 

Solution A 

(%) 

Solution B 

7.1 

99 

1 

10.0 

99 

1 


Standard solution: OJ mg/ml of USP Acetaminophen 
RS in methanol 

Sample solution: OJ mg/ml of Acetaminophen In 
methanol 

Chromatographic system 

(See Chromotogmpny <621), System Suitability.) 

Modę: LC 

Detector: UV 230 nm 

Column: 4.6-mm x 10-cm; 3.5-jim packing 17 
Column temperaturę: 35° 

Flow ratę: 1 *0 mL/min 
tnjection volume: 5 j_tL 
System suitability 
Sample: Standard solution 
Suitability requirements 
Tarling factor: NMT 2.0 
Relative standard deviation: NMT 1.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calcu la te the percentage of acetaminophen (CBH 9 NO 2 ) 
In the portion of Acetaminophen taken: 

Result - (ru/r s ) x (Cs/G) x 100 

ru - peak response from the Sample solution 

r* = peak response from the Standard solution 

Q = concentration of USP Acetaminophen RS in 
the Standard solution (mg/mL) 

G = concentration of Acetaminophen in the 
Sample solution (mg/mL) 

Acceptance criteria: 98.0%-102,0% on the dried basis 

IIUIPURETIES 

* Residue on Ignition (2S1): NMT 0J% 

Delete the folio wing: 

# * Heaw Metals, Method II {231>: NMT 10 ppm* * 0^1 v 

Jan2018) 

« Limit of Free 4-aminophenol 

Solution A, Solution B, Mobile phase, and Chromato- 
graphic system: Proceed as directed in the Assay. 
Standard solution: 1.25 pg/mL of USP 4-Aminophenol 
RS in methanol 

Sample solution: 25 mg/ml of Acetaminophen in 
methanol 
System suitability 
Sample: Standard solution 

[Notę—T he relative retention times for 4-ammophenol 
and acetaminophen are 0.6 and 1 . 0 , respectively.] 
Suitability requirements 
ReJative standard deviation: NMT 5.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of 4-aminophenol in the por¬ 
tion of Acetaminophen taken: 

Resuft = (ry/n) x (G/G) x 100 

ru - peak response of 4-amfnophenol from the 
Sample solution 

^ - peak response from the Standard solution 

Cs - concentration of USP 4-Aminophenol RS in 
the Standard solution (pg/ml) 

Cu ~ concentration of Acetaminophen in the 
Sample solution (pg/ml) 


Acceptance criteria: NMT 0.005% 

• Organic Impurities 

Solution A: Methanol, water, glacial acetic actd 
(50:950:1) 

Solution B; Methanol, water, glacial acetic acid 
(500:500:1) 

Mobile phase: See Table 2. 


Table 2 


Time 

{min} 

Solution A 
f%) 

Solution B 

(%) 

0 

82 

18 

8 

82 

18 

53 

0 

100 

58 

0 

100 

59 

82 

18 

73 

82 

18 


Diluent: Methanol 

System suitability solution: 20 pg/mL of USP Acet¬ 
aminophen RS and 80 pg/ml eacn of USP Acetamino¬ 
phen Related Compound B R5 and USP Acetaminophen 
Related Compound C RS in Diluent 
Standard solution: 1.25 pg/ml of USP Acetaminophen 
Reiated Compound D RS and 0.25 pg/mL of USP Acet¬ 
aminophen Related Compound ) RS in Diluent 
Sample solution: 25 mg/mL of Acetaminophen In 
Diluent 

Chromatographic system 

(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 

Column: 4.6-mm x 25<m; 5*pm packing L7 
Fiow ratę: 0.9 mL/min 
Column temperaturę: 40° 

Injection volume: 5 pL 
System suitability 

Samples: System suitability solution and Standard 
solution 

[Notę—S ee Tobie 3 for relative retention time values.] 
Suitability reguirements 

Tailing factor: NMT 2.0 for acetaminophen related 
compound D, Standard soiution 
Resolution: NIT 2,0 between acetaminophen and 
acetaminophen related compound B; NIT 1.5 be¬ 
tween acetaminophen related compound B and acet¬ 
aminophen related compound O, System suitability 
soiution 

Re!ative standard deviation: NMT 5,0% for acet¬ 
aminophen related compound D, Standard solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of acetaminophen related 
compound J in the portion of Acetaminophen taken: 

Result ” (fu/fs) x (Cs/Cu) x 100 

ru = peak response of acetaminophen reiated 
compound J from the Sample solution 
rj - peak response of acetaminophen related 
compound ) from the Standard soiution 
Cs = concentration of USP Acetaminophen Related 
Compound | RS in the Standard solution 
(pg/ml) 

Cu - concentration of Acetaminophen in the 
Sample soiution (j.ig/ml) 

Calculate the percentaae of acetaminophen related 
compounds B, C, and D and any unspecified impunty 
in the portion of Acetaminophen taken: 

Result = (ru/fs) x (Cj/G) x (1/0 x 100 
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r u = peak response of each specified or unspeeified 
impurity from the Sample soluthn 
rs - peak response of acetaminophen related 
compound D from the Standard solution 
Cs ” concentration of USP Acetaminophen Related 
Compound D RS in the Standard solution 
(pg/mL) 

Cu = concentration of Acetaminophen in the 
Sample solution (jxg/mL) 

F - relative response factor for each impurity 
shown in Table 3 

Acceptance criteria: See Tobie 3 . [NOTĘ—The relative 
retention times and refatlve response factors in Tobie 3 
(where applicabie) are calculated relative to those of 
acetaminophen related compound D.] 


Table % 


Marne 

Retative 

Retention 

Time 

Relath/e 

Response 

Factor 

Acceptance 

Criteria, 

NMT 

Acetaminophen 

0.43 


* 

Acetaminophen 
related compound B* 

0.67 

1.2 

0.05 

Acetaminophen 
related compound O* 

0.71 

0.30 

0.05 

Acetaminophen 
related compound D f 

1.0 

1.0 

0,05 

Acetaminophen 
related comoound P 

1.73 


0.001 

lndividual unspeeified 
impurity 

— 

1,0 

0.05 

Total impurides 

— 

— 

0.1 


a N-(4-Hydro^yphenyl)prop3namide r 
b N-(2-Hydroxyphenyl}acetamide. 

* N-Phenylacetamlde. 

^ /V-(4-Ch1oropheriy|)acetamide (p-chloroaeeraniHde). 

SPECIFIC TE5TS 
• Łoss on Drying (731) 

Analysis: Dry at 105 D to constant weight, 
Acceptance criteria: NMT 0.5% 


ADDfTIONAL REQUIREMENT5 

* Packaging and Storage; Preserve in tight, light-resistant 

containers, and storę at room temperaturę, Proteet from 
moisture and heat. 

* USP Reference Standards (11) 

USP Acetaminophen RS 
USP Acetaminophen Related Compound B RS 
N‘(4 -Hy d ro xyp heny l>p ro p a na m i de. 

C?HnN0 3 165.19 

USP Acetaminophen Related Compound 
N-(2-Hydroxyphenyl)acetamide. 

CbWQ 2 151,16 

USP Acetaminophen Related Compound 
N-Phenylacetamide, 

C b H 9 NO 135.17 

USP Acetaminophen Related Compound J RS 
N-(4-Chlorophenyl)acetamide (p-chloroacetanilide), 
C 8 H s CINO 169.61 
USP 4-Aminnphpnol RS 
CćHjNO 109.13 


C RS 


D RS 


Acetaminophen Capsules 

DEFiNITION 

Acetaminophen Capsules eon tai n NLT 90,0% and NMT 
110,0% of the labeled amount of acetaminophen 
(C 8 H 9 N0 2 ). 

IDENTIFICATION 

* A. The retention time of the major peak of the Sample 

solution corresponds to that of the Standard solution, as 
obtained in the Assay . 

* B. Thin Layer Chromatographic Identification Test 

( 201 ) 

Sample solution: 1 mg/mL of acetaminophen prepared 
as follows, Triturate from contents of the Capsules in 
methanol. Filter, and use the elear filtrate. 
Chromatographic system 

Developing solvent system: Methyłene chloride and 
methanol (4:1) 

Acceptance criteria: Meet the requirements 

ASSAY 

* PROCEDURĘ 

Mobile phase; Methanol and water (1:3) 

Standard solution: 0,01 mg/mL of USP Acetaminophen 
RS in Mobile phase 

Sample stock solution: Weigh the contents of NLT 20 
Capsules, and calcu la te the average weight of the con¬ 
tents of each Capsuie. Mix the combined contents of 
the Capsules, and transfer a portion, eouivalent to 
100 mg of acetaminophen, to a 200-mL voiumetric 
fiask, Add 100 mL of Mobile phase, shake by mechanical 
means for 10 min, and dilute with Mobile phase to vol- 
ume. Transfer 5.0 ml of this solution to a 250-ml vofu- 
metric fiask, and dilute with Mobile phase to volume. 
Pass a portion of this solution through a filter of 0.5-pm 
or finer porę size, discardfna the first 10 mL of the 
filtrate. 

Sample solution: Nominally 0.01 mg/mL of acetamino¬ 
phen from the Sample stock solution m Mobile phase. 

Pass a portion of this solution through a filter of 0.5-j.tm 
or finer porę size, discardina the first 10 mL of the 
filtrate. 

Chromatographic system 

(See Chromatograpny (621), System Suita bili ty.) 

Modę: LC 

Detector: UV 243 nm 
Column: 3,9-mm x 30-cm; packing LI 
Fiow ratę: 1.5 mL/min 
Injection volume: 10 pL 
System suitability 
Sample: Standard solution 
Suitability reguirements 

Column effldency: NLT 1000 theoretical plates 

Tailing factor: NMT 2 

Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of acet¬ 
aminophen (GaHoNOz) in the portion of Capsules 
taken: 

Result = (rufrs) x (Cs/Cu) x 100 

ro - peak response from the Sample solution 

rs = peak response from the Standard solution 

Cs = concentration of USP Acetaminophen R5 in 
the Standard soluthn (mg/mL) 

Cu = nominał concentration of acetaminophen in 
the Sample solution (mg/mL) 
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Acceptance criteria: 9Q.0%-110.0% 

PERFORMANCE TESTS 

* Djssolution (711) 

Medium: Water; 900 ml 
Apparatus 2: 50 rpm 
Time: 45 min 

Standard solution: A known concentration of USP 
Acetaminophen RS in Medium 
Sample solution: A filtered portion of the solution 
under test, suitably diluted with Medium to obtain a 
concentration similar to that of the Standard solution 
Instrumental conditions 
Modę: UV 

Anafytfcal waveiength: 249 nm 
Analysis 

Samples: Standard solution and Sample solution 
Cafculate the percentage of the labeled amount of acet- 
aminophen (CshfoNO?) di$solved, 

Tolerances: NLT 75% (Q) of the labeled amount of 
acetaminophen (CaH*NOz) is dlssolved. 

* Uniformity of Dosage Units (905): Meet the 

reąuirements 

IMPURJTIES 

* 4-Aminopmnol in Acetaminophen-Containjng Drug 

Products (227): Meet the requirements 

ADDITIONAL REQUIREMENT$ 

® Packaging and Storage; Preserve in tight containers, 
and storę at controlled room temperaturę, 

* USP Reeerence Standards (11) 

USP Acetaminophen RS 


Acetaminophen Orał Solution 

DEFINlTłON 

Acetaminophen Orał Solution contains NLT 90.0% and 
NMT 110.0% of the labeled amount of acetaminophen 
(CsHgNOz), 

IDENTIFICATION 

* A, The retention time of the major peak of the Sample 

solution corresponds to that of the Standard solution , as 
obtained in the Assay. 

* B. Thin-Layeh Chromatographic Identification Test 

( 201 ) 

Sample solution: Nominally 1 mg/mL of acetamino¬ 
phen in methanol from the Oraf Solution 
Chromatographic system 

Developing solvent system: Methylene chloride and 
methanol (4:1) 

Acceptance criteria: Meets the requirements 

ASSAY 

* Procedurę 

Mobile phase: Methanol and water (1:3) 

Standard solution: 0.01 mg/mL of USP Acetaminophen 
RS in Mobile phase 

Sample stock solution: Nominally 2 mg/mL in Mobile 
phase, prepared as follows, Transfer 500 mg of acet¬ 
aminophen from a measured volume of Orał Solution 
to a 250-mL volumetric fiask, and dii u te with Mobile 
phose to volume. 

Sample solution: Nominally 0,01 mg/mL of acetamino- 
hen in Mobile phase from the Sample stock solution. 
ass a portion of this solution through a fifter of 0.5-pm 
or finer porę size, dtscardmg the first 10 mL of the fil- 
trate. Use the elear fil tratę. 

Chromatographic system 
(See Chromatograpny (621), System Suitability.) 


Modę: LC 

Detector: UV 243 nm 
Column: 3,9-mm x 30-cm; packing LI 
Flow ratę: 1.5 mL/min 
tnjection voiume: 10 pL 
System suitability 
Sample: Standard solution 
Suitability reguirements 

Column efficiency: NLT 1000 theorettcal plates 

Taiilng factor: NMT 2 

Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of acet- 
aminophen (CaHgNOi) in the portion of Orał Solution 
taken: 

Result = (fu/r$) x (O/Cu) x 100 

ru - peak response from the Sample solution 

rj = peak response from the Standard solution 

Cs - concentration of USP Acetaminophen RS in 
the Standard solution (mg/mL) 

C 0 - nominał concentration of acetaminophen in 
the Sample solution (mg/mL) 

Acceptance criteria: 90.0%-110.0% 

PERFORMANCE TESTS 

* Deliverable Volujuie (698): Meets the reguirements for 

orał Solutions packaged in multiple-unit containers 

* Uniformity of Dosage Units (905): Meets the reguire¬ 

ments for orał Solutions packaged in single-unit 
containers 

IMPURKTIES 

* 4-Aminorhenol m Acetaminophen-Containing Drug 

Products (227): Meets the reguirements 

SPECIF9C TESTS 

» pH (791): 3,8-6.1 

* Alcohol Deter wit nation, Method li (611) (if present) 

Analysis: Determine by the gas-liguid chromatographic 
procedurę, using acetone as the internal standard. 
Acceptance criteria: 90.0%-l 15,0% of the labeled 
amount of alcohol (QH 5 OH) 

ADDITIONAL REQUIREMENT5 

* Packaging and Storage: Pre$erve in tight containers, 

and storę at controlled room temperaturę. 

■ USP Reference Standards (11) 

USP Acetaminophen RS 


Acetaminophen for Effervescent Orał 
SoEution 


DEFINlTłON 

Acetaminophen for Effervescent Ora! Solution contains, in 
each 10Óg, NLT 5,63 g and NMT 6.88 g of acetamino¬ 
phen (C 8 H 9 N0 2 ), 

IDENTIFICATION 

• A. A 10-g portion dissolves y with effervescence, in water 

when dissolved as directed for the Sample solution in the 
Assav , 

• B. The retention time of the major peak of the Sample 

solution corresponds to that of the Standard solution , as 
obtained in the Assay, 

• C. Thin-Layer Chromatographic Identification Test 

( 201 ) 

Sample solution: Triturate 0.4 g of the powder with 
25 ml of methanol, and fil ter. 
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Chromatographic system 

Developing $ofvent system: Methyiene chloride and 
methanol (4:1) 

Acceptance criteria: Meets the reguiremenfs 

AS5AY 
o Procedurę 

Mobile phase: Methanol and water (1:3) 

Standard solution: 0,0 i mg/mL of U5P Acetaminophen 
RS in Mobile phase 

Sample stock solution: Dissoh/e 10 g of Atetamino- 
phen for Effervescent Ora! Solution in 200 ml of water 
in a 1000-mL yoiumetric fiask, using gentle beat if nec- 
essary, until effervescence subsides, and then di lute 
with water to volume. 

Sample solution: Nominally 0.16 mg/ml of acetamino- 
phen in Mobile phase from the Sample stock solution. 
Pass a portion of this solution through a filter of G.5-pm 
or finer porę size, dlscardtng the first 10 ml of the 
fil tratę, 

Chromatographic system 

(See Chromatograpny (621 ), System Suitability.) 

Modę: LC 

Deteetor: UV 243 nm 
Column: 3.9-mm x 30-cm; packing LI 
Flow ratę: 1.5 m L/min 
Injection volume: 10 pL 
System suitability 
Sample: Standard solution 
Suitability reguirements 
Column efficiency: NLT 1000 theoretical plates 
Tailing factor: NMT 2.0 
Reiative standard deviation: NMT 2*0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the quantity, in g, of acetaminophen 
(CsHcpNOO In 1 00 g of Acetaminophen for Effervescent 
Orał Solution taken: 

Result - (ru/rs) x (G/Cu) x (1 /Fi) x tx F 2 

r u - peak response from the Sample solution 

r s - peak response from the Standard solution 

G — concentration of USP Acetaminophen RS in 
the Standard solution (mg/mL) 

C u = nomfna! concentration of acetaminophen in 
the Sample solution (mg/mL) 

Fj = conversioh factor, 1000 mg/g 
f - labd daim (mg/unit) 
f 2 - conversion factor, 100, based on the label 
ciaim of q of acetaminophen per 100 q of 
sample 

Acceptance criteria: 5.63-6.88 g 

PERFORMANCE TE5TS 

o Minimum Fill (755): Meets the requlrements for solids 
packaged In multiple-unit containers 
o Unifohmity of Dosage Units (905): Meets the require- 
ments for solids packaged in single-unit containers 

IMPUR1TIE5 

® 4-AMINOPHENOL in Acetaminophen-Containing Druc 
Products (227): Meets the reguirements 

ADPITIONAL REQUfREMENT5 

« PACKAGING and STORAGE: Preserve in air-tight containers, 
and storę at controlled room temperaturę. 


* USP Reference Standard* (11) 

USP Acetaminophen RS 


Acetaminophen Suppositories 

DEFINITION 

Acetaminophen Suppositories contain NLT 90.0% and NMT 
110 , 0 % of the labeled amount of acetaminophen 
(GH 9 NO 2 ). 

IDENTIFICATION 

* A, The retention time of the major peak of the Sample 

solution corresponds to that of the Standard solution, as 
obtalned in the Assay, 

* B. Thin-Layer Chromatographic Identification Test 

{ 201 } 

Sample solution: Transfer the equivalent of 20 mg of 
acetaminophen from a portion of Suppositories to a 
beaker, Add 20 mL of methanoi and beat on a steam 
bath until melted. Remove the beakerfrom the steam 
bath, allow to coof with occasional stirrlng, and filter. 
Use the elear fi!tratę* 

Chromatographic system 

Developtng solvent system: Methylene chloride and 
methanoi (4:1) 

Acceptance criteria: Me et the reguirements 

ASSAY 

* Procedurę 

Mobile phase: Methanol and water (1 :3) 

Standard solution: 0.01 mg/mL of USP Acetaminophen 
RS in Mobile phase 

Sample stock solution: Nominally 0.5 mg/mL of acet- 
aminophen prepared as foilows. Tarę a smali dish and a 
glass rod, place NLT 5 Suppositories in the dish, heat 
gently on a steam bath until meited, stir, cool whiie 
stirring, and weigh. Transfer a weighed portion of the 
mass, equivalent to 100 mg of acetaminophen, to a 
separator, add 30 mL of so!vent hexane, and dissolve. 
Add 30 mL of water, shake gently, and allow the phases 
to separate. If an emulsion forms, allow sufficient tlme 
for it to separate. Transfer the aqueous layer to a 
200-mL volumetric fiask, and wash the solvent hexane 
in the separator with three 30~mL portions of water, 
adding tne washings to the volumetric fiask. Dilute with 
Mobile phase to volume. 

Sample solution: Nominally 0*01 mg/mL of acetamino¬ 
phen In Mobile phase from the Sample stock solution. 

Pass a portion of this solution through a filter of 0.5-um 
or finer porę size, dlscarding the first 10 mL of the fif- 
trate. Use the elear fil tratę. 

Chromatographic system 
(See Chromatograpny (621), System Suitability 0 
Modę: LC 

Deteetor: UV 243 nm 
Column: 3.9-mm x 30-cm; packing 11 
Flow ratę: 1.5 mL/min 
Injection vo1ume: 1 0 jiL 
System suitability 
Sample: Standard solution 
Suitability reguirements 
Tailing factor: NMT 2 
Relatlve standard deyiatlon: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Cafculate the pereentage of the labeled amount of acet¬ 
aminophen (CflhbNOz) in the portion of Suppositories 
taken: 

Result - (ru/rs) x (Cs/ Cu) x 100 
r u = peak response from the Sample solution 
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r$ = peak response from the Standard solution 
G = concentration of USP Acetaminophen RS in 
the Standard solution (mg/mL) 

G = nominał concentration of acetaminophen in 
the Sample solution (mg/mL) 

Acceptance criteria: 90.0%-110,0% 

mpumims 

A 4-AMlNOPHENOL SN ACETAMJNGPHEN-CONTAINiNG DRUG 
Products (227) 

Buffer: 4.0 g/L of sodium citrate dlhydrate and 1.5 g/L 
of anhydrous citric acid, in water 
Diluent: Buffer and acetonitrlle (9:1) 

Sample stock solution: Approxrmatefy 12-13 mg/mL of 
acetaminophen prepared as follows. Transfer an appro- 
priate number of wnole Suppositories to a suitable voiu- 
metric fiask. Add DHuent untiJ the fiask is about half 
filied and sonicate for 1 h with frequent swirling, Afiow 
to cooi and then dilute with DHuent to volume. 

Sample solution: Approximately 4.8-5 2 mg/mL of 
acetaminophen in Diluent hom the Sample stock solution 
prepared as foliows. Pipet 20.0 mL of the Sample stock 
solution into a 50-mL volumetric fiask and dilute with 
DHuent to vo!ume. 

Standard stock solution: Prepare as indicated in the 
chapter. 

Standard solution: Add 20,0 mL of the Sample stock 
solution and 15.0 mL of the Standard stock solution to a 
50-mL volumetric fiask, and dilute with DHuent to 
volume. 

Acceptance criteria: Meet the reguirements 

ADDITIONAL REQUIREMENTS 

• Packaging and Storage: Pre$erve in tight containers, 
and storę at controiled room temperaturę or in a cool 
place, 

• USP Reference Standard s (11) 

USP Acetaminophen R5 


Acetammopheai Orał Suspenslon 

DEFINITIGN 

Acetaminophen Orał Suspension is a suspenslon of Acet¬ 
aminophen in a suitable agueous vehide. It contains NLT 
90.0% and NMT 110,0% of the labeied amount of acet¬ 
aminophen (GH 9 NG 2 ). 

IDENTIFICATION 

° A, 9NFRARED ASSORPTION (197K) 

Sample: Transfer a volume of Orał Suspension, equiva- 
lent to 240 mq of acetaminophen, to a separator. Add 
50 mL of ethyl acetate, and shake. Filter tne ethyl ace- 
tate extract tnrough a funnel containing glass wool and 
10 g of anhydrous sodium sulfate. Collect the filtra te in 
a beaker, and evaporate on a steam bath to dryness. 
Dry the residue under vacuum over silica geL 
Acceptance criteria: The crystałs so obtained meet the 
reguirements. 

ASSAY 

® Procedurę 

Mobile phase: Methanol and water (1:3) 

Standard soJution: 0.01 mg/mL of USP Acetaminophen 
RS in Mobile phase 

Sample stock solution: Nominally 0,5 mg/mL of acet¬ 
aminophen prepared as follows, Transfer 100 mg of 
acetaminophen from a volume of Orał Suspension, pre- 
viously we ll shaken, to a 200-mL volu metric fiask, Add 
100 mL of Mobile phase , and shake by mechanical 
means for 10 min. Dilute with Mobile phase to voilime. 
Sample solution: Nominally 0.01 mg/mL of acetamino¬ 
phen from the Sample stock solution in Mobile phase. 


Pass a portion of this solution through a filter of 0.5-pm 
porę size or finer, discarding the first 10 mL of the fil¬ 
tra te. Use the elear filtrate, 

Chromafographic system 
(See Chromatograpny (621), System Suitability,) 

Modę: LC 

Detector: UV 243 nm 
Cofumn: 3.9-mm x 30-cm; packing LI 
Flow ratę: 1.5 mL/min 
Injectron vofume: 10 pL 
System suitability 
Sample: Standard solution 
Suitability requirements 

Column eff i ciency: NLT 1000 theoreticaf plates 

Tailing factor: NMT 2.0 

Relative standard deviation: NMT 2.0% 

Analysis 

Sam pies: Standard solution and Sompie solution 
Cafculate the percentage of the labeied amount of acet¬ 
aminophen (C b H 9 N0 2 ) in the portion of Orał Suspen¬ 
sion taken: 

Result = (ry/r^) x (G/G) x 100 

fu = peak response from the Sample solution 

r$ = peak response from the Standard solution 

Cs = concentration of USP Acetaminophen RS in 
the Standard solution (mg/mL) 

G - nominał concentration of acetaminophen in 
the Sample solution (mg/mL) 

Acceptance criteria: 90.0%-11 0,0% 

PERFORMANCE TESTS 

* Uniformity of Dosage Units (905): Meets the require- 
ments for orał suspensions packaged in slngle-unlt 
containers 

* Deliverable Voluiwe (698): Meets the reguirements for 
orał suspensions packaged in multiple-unit containers 

IMPURITIO 

* 4-AmINQPHENOL IN ACETAMINOPHEN-CONTAINING DRUG 

Products (227): Meets the reguirements 

SPECIFIC TESTS 

* PH (791): 4.0-6,9 

ADDITIONAL REQUIREIVBENT5 

* Packaging and Storage: Preserve in tight containers, 
and storę at controiled room temperaturę, 

* USP Reference Standards (11) 

USP Acetaminophen R5 
USP 4-Aminophenol RS 


Acetaminophen Tablets 

DEFINITION 

Acetaminophen Tablets contain NLT 90.0% and NMT 
110.0% of the labeied amount of acetaminophen 
(C s H 9 N0 2 ). 

IDENTIFICATION 

* A. The retention time of the major peak of the Sample 

solution corresponds to that of the Standard solution , as 
obtained in the Assay , 

* B. Thin-Layer Chromatographic Identification Test 

( 201 ) 

Sample solution: Nominally 1 mg/mL of acetamino¬ 
phen prepared as foliows. Triturate 50 mg of acetamin¬ 
ophen from powdered Tablets in 50 mL of methanol, 
and filter. Use the elear filtrate. 

Chromatographic system 

Developing solvent system: Methylene chloride and 
methanol (4:1) 
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Acceptance critena: Meet the requirements 

A5SAY 
o Procedurę 

Mobile phase: Methanol and water (1:3) 

Standard solution: 0.01 mg/mL of USP Acetaminophen 
RS in Mobile phase 

Sample stock solution: Nominally 0.5 mg/mL of acet¬ 
aminophen prepared as follows, Weigh, and finely pow- 
der NUT 20 Tabletu Transfer 100 mg of acetaminophen 
from a portion of powdered Tablets to a 200-mL voJu- 
metric fiask, add 100 mL of Mobile phase , shake by me- 
chanical means for 10 min, sonlcate for 5 min, and 
di lute wlth Mobile phase to volume. 

Sample solution: Nominally 0,01 mg/mL of acetamino¬ 
phen In Mobile phase from the Sample stock solution . 
Pass a portion of this solution through a filfer of 0.5-pm 
or ftner porę size, discarding the first 10 mL of the fll- 
trate. Use the elear filtrate. 

Chromatographic system 
(See Chromatogmphy (621), System Suitabiiity.) 

Modę: LC 

Detector: UV 243 nm 
Column: 3*9-mm x 30-cm; packing LI 
Flow ratę: 1.5 ml/min 
Injection volume: 10 pL 
System suitabiiity 
Sample: Standard solution 
Suitabiiity reguirements 
Column efficiency: NLT 1000 theoretical plates 
Tailing factor: NMT 2 
ReJative standard deviation: NMT 2,0% 

Analysis 

Sampies: Standard solution and Sample solution 
Calculate the percentage of the Iabeled amount of acet¬ 
aminophen (C 3 H 9 NO 2 ) In the portion of Tablets taken: 

Result = (jTu/fs) x (Cs/Cu) x 100 

ru = peak response from the Sample solution 

fs = peak response from the Standard solution 

Q = concentration of USP Acetaminophen RS In 
the Standard solution (mg/mL) 

Cy - nominał concentration of acetaminophen in 
the Sample solution (mg/mL) 

Acceptance critena: 90.0%-110.0% 

PERFORMANCE TESTS 
O Bissolution (711) 

Medium: pH 5.8 phosphate buffer (see Reagents, indica - 
tors, and Solutions—Buffer Solutions ); 900 mL 

Apparatus 2: 50 rpm 
Time: 30 min 

Standard solution: A known concentration of USP 
Acetaminophen RS in Medium 
Sample solution: A filtered portion of the solution 
under test, suitabiiity diluted wlth Medium to obtain a 
concentration sirmlar to that of the Standard solution 
Instrumental conditions 
Modę: UV 

Analytical waveiength: Maximum absorbance at 
aboul 243 nm 
Analysis 

Sampies: Standard solution and Sample solution 
Calculate the percentage of the iabeled amount of acet¬ 
aminophen (CaHoNCb) dissolwed* 

Tolerances: NLT 80% (Q) of the Iabeled amount of 
acetaminophen (CuhtaNCb} is d[ssoived. 

For Tablets Iabeled as chewable 
Medium: pH 5.8 phosphate buffer (see ReagentsIn- 
dlcators, and Solutions—Buffer Solutions); 900 mL 
Apparatus 2: 75 rpm 
Time: 45 min 

Standard solution, Sample solution, Instrumental 
conditions, and Analysis: Proceed as directed above. 


Tolerances: NLT 75% (Q) of the Iabeled amount of 
acetaminophen (GhbNCb) is dissolved. 

* Uniformit V OF Dosage UNfTS (905): Meet the 

reguirements 

IMPURIT1ES 

® 4 -Aiuhnophenol in Acetaminophen-Containing Drltg 
Products (227): Meet the reguirements 

ADDITIONAL REQUDREMENTS 

fi Packaging and Storage: Presen/e in tight containers, 
and storę at contro!led room temperaturę. 

* Labeling; La bel Tablets that must be chewed to Indicate 

that they are to be chewed before swallowing. 

fi USP Reference Standards (11) 

USP Acetaminophen RS 


Acetaminophen Extended-Release 
Tablets 


DEFINITION 

Acetaminophen Extended-Release Tablets contarn NLT 
90,0% and NMT 110.0% of the Iabeled amount of acet¬ 
aminophen (QHę?NOj}, 

IDENTIFICATION 

® A, INFRARED ABSORPTION (197K) 

Sample: A portion of powdered Tablets 
Acceptance critena: Meet the reguirements 

® B. The retentfon time of the Sample solution corresponds 
to that of the Standard solution, as obtained in the Assay, 

A55AY 

» Procedurę 

Solution A: Phosphoric add and water (1:9) 

Mobile phase: Methanol, Solution A f and water 
(300:1:700) 

Standard solution: 0.65 mg/mL of USP Acetaminophen 
RS in Mobile phase, Prepare by first dissolving in metha- 
nol, and then dilutmg with Mobile phase to volume. 
Sample stock solution: Transfer 1 0 Tablets to a 250-mL 
volumetrie fiask containing 50 mL of water and a mag- 
netic stir bar. Stir for at least 30 min or untll the coat- 
Ing has dissolved. Add 150 mL of methanol, and stir for 
45 min. Tablet cores should be disintegrated at least 15 
min before ending the stirring. Remove the magnetic 
stir bar, and rlnse into the fiask with methanol, Dilute 
with methanol to volume, and centnfuge, Use the elear 
supernatant. 

Sample solution: Dilute 5 mL of the Sample stock solu¬ 
tion with Mobile phase to 200 ml. 

Chromatographic system 
(See Chromatograpny (62 1), System Suitabiiity.) 

Modę: LC 

Detector: UV 295 nm 
Column: 3,9-mm x 15-cm; packing LI 
Flow ratę: 2.0 mL/min 
Injection voiume: 20 pL 
System suitabiiity 
Sample: Standard solution 
Suitabiiity requfrements 
Tailing factor: NMT 3,0 
Relative standard deviation: NMT 2.0% 

Analysis 

Sampies: Standard solution and Sample solution 
Calculate the percentage of the Iabeled amount of acet¬ 
aminophen {CahbNCb) in the portion of Tablets taken: 

Result = (ru/rs) x (Cs/C v ) x 100 

ru = peak response from the Sample solution 

rj = peak response from the Standard solution 
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Cs = concentration of USP Acetaminophen RS in 
the Standard solution (mg/ml) 

Cu = nominał concentration of acetaminophen in 
the Sampie solution (mg/mL) 

Acceptance criterra: 90.0%-110.0% 


PERFORMANCE TESTS 
e DISSOLUTION (711) 

Test 1 

Medium: Simulated gastric fluid TS (without enzyme); 
900 mL 


Apparatus 2: 50 rpm 
Times: 15 min, 1 n, and 3 h 
Standard solution: A known concentration of USP 
Acetaminophen RS in Medium 
Sampie solution: A fiitered portion of the solution 
under test, suitably diluted with Medium to obtain a 
concentration simiiar to that of the Standard solution 
Instrumental conditions 
Modę: UV 

Analytical wavelength: 280 nm 
Analysis 

Samples: Standard solution and Sampie solution 
Calculate the percentage of the labeled amount of 
acetaminophen (CeHgNCb) dissolved. 

Tolerances: See Tubie L 


Table T 


Time 

Amount Dissolved 

15 min 

45%“65% 

1 h 

60%-85% 

3 h 

NLT 85% 


The perc_entages of the labeled amount of acetamino- 
□hen (CaHgNOJ dlssolved at the times specified eon- 
form to Acceptance Table 2 in (711), 

For gelatin-coated Tablets 

Medium, Apparatus, Standard solution, Sampie so¬ 
lution, Instrumental conditions, and Analysis: Pro- 
ceed as directed in Test 1. 
l imes: 30 min, 90 min, and 4 h 
Tolerances: See Table 2 , 


Table 2 


Time 

Amount Dissołved 

30 min 

40%-60% 

90 min 

55%^85% 

4 h 

NLT 80% 


The percentages of the labeled amount of acetaminophen 
(CsHoNOz) disso!ved at the times specified conform to Ac¬ 
ceptance Tobie 2 in (711), 

Test 2: ]f the product compltes with this test, the label- 
ing indicates that it meets USP Dissolution Test 2 . 
Medium, Apparatus, Standard solution, Sampie solu¬ 
tion, Instrumental conditions, and Analysis: Pro- 
ceed as directed in Test 1. 

Times: 15 min, 1 h, and 3 h 
Tolerances: See Tabie 3. 


Table 3 


Time 

Amount OissoBved 

15 min 

40%-60% 

1 h 

55%-75% 

3 h 

NLT 80% 


The percentages of the labeled amount of acetamino¬ 
phen (CahbNCy dissolved at the times specified eon- 
form to Acceptance Tabie 2 in (711). 


* Unjformity of Dosage Units (905): Meet the 
reguirements 

IMPURITIES 

a 4-AMINOPHENOL IN ACETAMINOPHEN-CGNTAINING DRÓG 
Products (227): Meet the requirements 

ADOITIONAL REQUBREMENTS 

* Paocaging and Storage: Preserve in tight containers. 

* Labeling: Where the Tablets are gelatin-coated, the labę] 
so States. When morę than one Dissolution test is given, 
the labeling States the Dissolution test used only if Fest 1 
is not used, 

* USP Reference Standards (11) 

USP Acetaminophen RS 


Acetamimopheffi a rad Aspirin Tablets 

» Acetaminophen and Aspirin Tablets contain not 
less than 90.0 percent and not morę than 
110.0 percent of the labeled amonnts of acet¬ 
aminophen (CbHoN 0 2 ) and aspirin (CgHsCTt). 

Packaging and storage—Preserve in tight containers, and 
storę at controlled room temperaturę. 

USP Reference standard* (11)— 

USP Acetaminophen RS 

USP Aspirin RS 

USP Salicylic Add RS 

Identification— The relative retention times of the major 
peaks in the chroma Log ram of the Assay preparation corrc- 
spond to those in the chromatogram of the Standard prepa¬ 
ration , as obtained in the Assay. 

Dissolution, Procedurę tor a Pooled Sampie (71 1)— 

Medium: water; 900 mL 
Apparatus 2: 50 rpm. 

Time: 45 mSnutes. 

Mobiie phase —Prepare as directed under Assay. 

Sofvent mixture —Prepare as directed under Assay . 

InternaI standard solution —Prepare a solution of benzole 
add in methanol having a concentration of about 1 mg per 

mL. 

Standard preparation ! —Dlsso[ve an accuratefy weighed 
guantity of USP Salicylic Add RS in the Solvent mixture to 
obtain a solution having a known concentration of about 
70 pg per mL, Combine 4,0 mL of this sofution and 1.0 mL 
of the InternaI standard solution , and mix. 

Standard preparation II —Dissolve accurately weighed 
ouantities of USP Acetaminophen RS and USP Aspirin RS in 
the Solvent mixture to obtain a solution having known eon- 
centrations of about 360 pg of acetaminophen and about 
360 pg of aspirin per mL Combine 4,0 mL of this solution 
and I.OmLofthe Internai standard solution f and mix. 

Test preparation —Combine 4.0 mL of a fiitered portion of 
the sofution under test and 1.0 ml of the Internaf standard 
solution , and mix. 

Chromatographic system —Proceed as directed under As¬ 
say . 

Procedurę— Separately inject eguaf volumes (about 20 pL) 
of the two Standard preparations and the Test preparation 
into the chromatograph, record the chromatograms, and 
measure the responses for the major peaks. The re]ative re¬ 
tention times are about 0.3 for acetaminophen, 0,4 for safi- 
cylic acid, 0.6 for aspirin, and 1.0 for benzole add, Deter- 
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minę the amount of acetaminophen {CehLNOz) dissolved by 
the formula: 

9Q(C/W)(Ruf Rs) 

In which C is the concentration, in \xq per mL, of USP Acet¬ 
aminophen RS in Standard preparadon U; R 0 and Rs are the 
relative peak response ratios obtained from the Test prepara¬ 
don and Standard preparadon //, respectivefy; and W is the 
Iabeled amount, In mg, of acetaminophen. Determine the 
amount of aspirin (CsHaCL) dissolved by the formula: 

{[90C,(ft,r / ft,)] + [9QC 2 (Ru2/Rs2)0 .3044)]} / W 

in which Cj and Ci are the concentrations, in |ig per mL, of 
USP Aspirin RS in Standard preparadon II and USP Salicylic 
Add RS in Standard preparadon l respecti vdy; R U j and R$i 
are the relative peak response ratios for the aspirin peak and 
the internal standard peak obtained from the Test prepara¬ 
don and Standard preparadon //, respectiveiy; Rui and are 
the re!ative peak response ratios for the saficylic acid peak 
and the interna! standard peak obtained from the Test prep¬ 
aradon and Standard preparadon l , respectively; and W is the 
Iabeled amount, En mg, of aspirin. 

Tolerances—Hot less than 75% (Q) of the iabeled 
amounts of C a H 3 N0 2 and C^HeO.] is cii$solved in 45 minutes. 
llniformity of dosage umts (905); meet the requrre- 
ments for Ćontent Unrformity with respect to acetaminophen 
and to aspirin. 

Limit of saikylic acid— 

Solvent mixture, M obi te phose, Interna! standard soludon, 
and Chromatographic system —Prepare as directed in the As- 
say. 

Procedurę —Dissotve a suitable quantity of USP Salicylic 

I Acid RS, accurately weighed, in Solvent mixture to obtain a 
solution having a known concentration of about 1.0 mg per 
ml. Transfer 1.0-mL, 5.0-mL, and 10 . 0 -mL portions, respec- 
tively, of this solution to separate 100-mL vo!umetrrc flasks, 
add 10.0 mL of tntemal standard solution to each fiask, di- 
lute with Solvent mixture to volume, and mix. Chromało- 
graph these three Standard Solutions as directed in the As- 
say, Plot the ratios of the peak responses for salicylic acid 
and benzoic acid for each of the Standard Solutions versus 
concentrations, En mg per mL, of salicylic acid, and draw 
the straight Eine best fitting the three plotted points. From 
the grapn so obtained, and from the ratio of the peak re~ 
sponses for salicylic acid and benzoic acid in the chromato- 
gram of the Assay preparation as obtained in the Assay, de¬ 
termine the concentration, in mg per mL, of salicylic acid 
(C 7 H 0 O 1 ) in the Assay preparadon, and calcufate tne perce nt- 
age of salicylic acid in relation to the concentration of aspj- 
rin in the Assay preparadon , as determined in the Assay. Not 
morę than 3.0% is found. 

Assay— [notę— Use clean, dry glassware. Inject the Standard 
preparadon and the Assoy preparadon promptly after 
preparation.] 

Sofvent mixturę —Prepare a mixture of chloroform, metha- 
nol, and glacial acetic add (78:20:2), 

Mobile phase —Transfer 225 mg of tetramethylammonium 
hydroxide pentahydrate to a 1000-mL fiask, and add 
750 mL of water, 125 mL of methanul, 125 mL of acetoni- 
Lrile, and 1.0 mL of gtadal acetic acid. Stir for 3 minutes, 
pass tbrough a membranę filter having a 0.5-fim or finer 
porosity, and degas. 

Internat standard soludon —Dissolve benzole acid in 5o/- 
vent mixture to obtain a solution having a concentration of 
about 20 mg per mL. 

Standard preparation —Transfer about 325 mg of USP 
Acetaminophen RS and about 325 mg of USP Aspirin RS, 
each accurately weighed, to a 100-mL volumetric fiask, add 
10,0 mL of Interna} standard solution , dilute with Soivent mix- 
ture to voJume, and mix. 


Assay preparation— Weigh and finely powder not fewer 
than 20 Tablets. Transfer an accurately weighed portion of 
the powder, equivaient to about 325 mg of acetaminophen, 
to a 1 00-mL volumetrie fiask, add 10.0 mL of Internal stan¬ 
dard solution and about 50 ml of Solvent mixture, and sonb 
ca te for about 3 minutes. Dilute with Sotvent mixture to vol- 
ume, and mix. Pass a portion of this solution through a filter 
having a 2.5qim or finer porosity, and use the filtrate as the 
Assay preparadon . 

Chromatographic system —The liquid chromatograph is 
equipped with a 280-nm detector and a 3,9-mm x 30-cm 
column that contains packing LI. The flow ratę is about 
2 mL per minutę, Chromatograph four replicate injections of 
the Standard preparadon , and record the peak responses as 
directed for Procedurę: the relative standard devtation for ei- 
ther analyte is not morę than 3.0%. 

Procedurę —Separately inject equaf volumes (about 5 |il) 
of the Standard preparadon and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks. The retention times 
are about 2, 3, 5, and 8 minutes for acetaminophen, sali’ 
cylic acid {if present), aspirin, and benzoic acid, respectively. 
Calculate the guantity, in mg, of acetaminophen (C fl H 9 NOz) 
in the portion of Tablets taken by the formula: 

WOCiRo/Rs) 

in which C is the concentration, in mg per mL, of USP Acet¬ 
aminophen RS in the Standard preparadon; and Ru and 
are the ratios of the peak responses of acetaminophen and 
benzoic acid obtained from the Assay preparation and the 
Standard preparation , respectlvely. Calculate the quantity, in 
mg, of aspirin (CęHeCL) in the portion of Tabiets taken by 
the same formula, except to read "USP Aspirin RS" where 
"USP Acetaminophen RS" is spedfied, and "aspirin" where 
"acetaminophen" is spedfied. 


Acetaminophen, Aspirin, and Caffeine 
TahBets 


» Acetaminophen, Aspirin, and Caffeine Tablets 
contain not less than 90.0 percent and not morę 
than 110.0 percent of the Iabeled amounts of 
acetaminophen (CshbNCh), aspirin (CbHbCP), and 
caffeine (C 8 Hi 0 N^O 2 ). 

Padtagmg and storage—Preserve in tight containers, and 
storę at controlled room temperaturę. 

USP Reference standards (11)— 

USP Acetaminophen RS 
USP Aspirin RS 
USP Caffeine RS 
USP Saiicylic Acid RS 

Identlfkafion—The relatlve retention times of the major 
peaks in the chromatogram of the Assay preparadon corre- 
spond to those in the chromatogram of the Standard prepa¬ 
radon, as obtained in the Assay. 

Dissoliifiom (711)— 

Medium: wat er; 900 mL 
Apparatus 2: 100 rpm, 

Time: 60 minutes. 

Mobile phase, Internal standard solution , Solvent mkture. 
Standard stock soludon , and Chromatographic system —Pro- 
ceed as directed in the Assay . 

Standard preparadon— Transfer 20.0 mL of Standard stock 
soludon , 3.0 mL of Internal standard soludon , and 20 mL of 
water to a 50-mL volumetric fiask, mix, and ailow to stand 




USP 40 


Official Monographs / Acetaminophen 2551 


for about 30 seconds. Dilute with Sofvent mixture to yolume, 
and mix. Use within 8 hours. 

Test preparation —Transfer 20.0 ml of a filtered portion of 
the solution under test to a 50-mL yolumetric fiask, add 
3.0 mL of InternaI standard solution and 20 mL of Solvent 
miKture, mlx, and allow to stand for 30 seconds. Dilute with 
5oivent mixture to yolume, and mix. 

Procedurę —Procced as dircctcd for Procedurę in the Assay. 
Calculate the quantfties y in mg, of acetaminophen 
(CsHrjNO^), aspirin (CgHaCh), and caffeine (CgHioNLfGj) dSs- 
solved by the formula: 

2250 C(Ru/R s ) 

in which C is the concentration, in mg per mL, of the ap- 
propriate USP Reference Standard in the Standard p repa ra¬ 
don; and Ru and R$ are the ratios of the peak responses of 
the corresponding anaJyte and internaI standard peaks of 
the solution under test and the Standard preparation , respec- 
ttvely. 

Toferances —Not less than 75% (Q) of the labeled 
amounts of CaHgNOz, C 9 H 0 O 4 , and CbHioN.sOz Is dissofved in 
60 minutes. 

Umformity of dosage units (905): meet the require- 
ments for Content Uniform i ty with respect to acetamino¬ 
phen, aspirin, and caffeine. 

Limit of salicylic acid— 

Mobile phase and Soivent mixture —Prepare as directed in 
the Assay. 

Standard preparation— Dissolve an accurately weighed 
quantity of USP Salicylic Add RS En Solvent mixture to obtain 
a solution having a known concentration of about 1 mg per 
mL. Transfer 2.0 mL of the resutting solution to a 100-mL 
yolumetric fiask, dilute with Soiverti mixture to yolume, and 
mix. This solution contalns about 0.02 mg of USP Salicylic 
Acid RS per mL. 

Test preparation —Weigh and finefy powder not fewer 
than 20 Tabiets. Transfer an accurately weighed portion of 
the powder, equivaient to about 250 mg of aspirin, to a 
100-mL yolumetric fiask. Add about 75 mL of So/yerct mix- 
ture, and shake by mechanical means for 30 minutes, Dilute 
with Solvent mixture to yolume, and mix. 

Chromatographk system —Proceed as directed for Chro- 
motographic system in the Assay , except to use a 302-nm 
detector. Chromatograph the Standard preparation , and re- 
cord the responses as directed for Procedurę: the tafling fac- 
tor is not morę than 1.6; and the relative standard deyiation 
for replicate injections is not morę than 3.0%. 

Procedurę —Separately rnject equal vofumes (about 10 pL) 
of the Standard preparation and the Test preparation into the 
chromatograph, record the chromatograms, and measure 
the responses for the salicylic acid peaks. Calculate the per- 
centage of salicylic acid in the portion of Tabiets taken by 
the formula: 

10,000 (C/a)(ru/r s ) 

in which C is the concentration, in mg per mL, of USP Sali¬ 
cylic Acid RS in the Standard preparation; a is the guantity, 
in mg, of aspirin in the portion of Tabiets taken, based on 
the labeled amount; and ru and r* are the salicylic acid peak 
responses of the Test preparation and the Standard prepara¬ 
tion, respectiyeJy; not morę than 3,0% is found. 

Assay— 

Mobile phase —Prepare a suitabfe mixture of water, metl> 
anol, and glacial acetic acid (69:28:3), Make adjustments If 
necessary (see System Suitability under Chromatography 
(621}). 

Internaf standard solution —Prepare a solution of benzoic 
acid in methanol containing about 6 mg per mL. 

Solvent mixture —Prepare a mixture of methanol and gla¬ 
cial acetic add (95:5). 


Standard stock solution —Disso(ve accurately weighed 
quantities of USP Acetaminophen RS, USP Aspirin RS, and 
USP Caffeine RS in Soivent mixture to obtain a solution hav- 
ing known concentrations of about 0.25 mg of USP Acet¬ 
aminophen RS per mL, 0,25/ mg of USP Aspirin RS per ml, 
and 0.25/' mg of USP Caffeine RS per mL, / being the ratio 
of the labeled amount, in mg, of aspirin to the labeled 
amount in mg, of acetaminophen per Tablet; and T being 
fhe ratio of the labeled amount, in mg, of caffeine to the 
labeled amount, in mg, of acetaminophen per lablet 

Standard preparation —Transfer 20.0 mL of Standard stock 
solution and 3.0 ml of Internaf standard solution to a 50-mL 
yolumetric fiask, dilute with Solvent mixture to yolume, and 
mix. This solution contains about 0.1 mg of USP Acetamino¬ 
phen RS, 0.1 / mg of USP Aspirin RS, and 0.1 / mg of USP 
Caffeine RS per mL. 

Assay preparation —Weigh and finefy powder not fewer 
than 20 Tabiets. Transfer an accurately weighed portion of 
the powder, equivalent to about 250 mg of acetaminophen, 
to a 100-mL yolumetric fiask. Add about 75 mL of Soivent 
mixture, and shake by mechanical means for 30 minutes. Di¬ 
lute with Solvent mixture to yolume, and mtx. Transfer 
2.0 mL of this solution and 3.0 mL of tnternal standard solu¬ 
tion to a 50-mL yolumetric fiask, dilute with Solvent mixture 
to yolume, and mrx. 

Chroma tog raphic system—The !iquid chromatograph is 
eguipped with a 275-nm detector and a 4,ó-mm x 10-cm 
column that contains 5-pm packing LI, and is maintained at 
45 ± 1°. The flow ratę is about 2 mL per minutę. Chromato¬ 
graph the Standard preparation, and record the responses as 
directed for Procedurę: the taiJing factor for each analyte 
peak is not morę than 1.2; the resoiution, R, between any of 
the analyte and interna! standard peaks is not less than 1.4; 
and the relatiye standard deviation for replicate injections is 
not morę than 2.0%. 

Procedurę —Separately inject equa3 yolumes (about 10 pL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas¬ 
ure the responses for the major peaks. The relatiye retention 
times are about 0.3 for acetaminophen, 0.5 for caffeine, 0,8 
for aspirin, 1.0 for benzole acid, and 1.2 for salicylic acid, 
Calculate the quantities, in mg, of acetaminophen 
(GH 9 NO 2 ), aspirin (GjH s O,i), and caffeine (C b Hh>N 4 0]?) in the 
portion of Tabiets taken by the formula: 

25QQC(Ro/ Rs) 

in which C is the concentration, in mg per mL, of the ap- 
propriate USP Reference Standard in the Standard prepara¬ 
tion; and Ru and are the ratios of the peak responses of 
the corresponding analyte and interna! standard peaks of 
the Assay preparation and the Standard preparation , respec- 
th/ely. 


Acetaminophen and Caffeine Tabiets 

DEFINITfON 

Acetaminophen and Caffeine Tabiets eontain NLT 90.0% 
and NMT 110.0% of the labeled amounts of acetamino¬ 
phen (CflHgNOz) and caffeine (CeHioNbOz). 

IDENTIFICATION 

e A. The retention times of the major peaks of the Sample 
solution correspond to those of the Standard solution , rel¬ 
atiye to the infernal standard, as obtained in the Assay. 

ASSAY 
o Procedurę 

Solution A: Methanol and glacial acetic acid (95:5) 
Mobile phase: Methanol, aladal acetic acid, and water 
(28:3:69) 
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Internal standard solution: 6 mg/ml of benzole acid 
in methanal 

Standard stock solution: 0.25 mg/ml of USP Acet¬ 
aminophen RS and 0-25/ mg/mL of USP Caffeine RS in 
Solution A ; / being the ratio of the labeled amount, in 
mg, of caffeine to the labeled amount, in mg, of acet¬ 
aminophen per Tablet 

Standard solution: 0.1 mg/mL of USP Acetaminophen 
RS and 0.1/ mg/mL of USP Caffeine RS, prepared by 
transferung 20.0 mL of Standard stock solution and 
3.0 mL of Interna! standard solution to a 50-mL vo!umet- 
ric fiask, and diluting with Solution A to volume 
Sample stock solution: Nominally 2.5 mg/mL of acet¬ 
aminophen in Solution A t prepared as follows. Transfer a 
portion of the powder equivalent to 250 mg of acet¬ 
aminophen, from NLT 20 finely powdered Tablets, to a 
100-mL volumetnc fiask. Add 75 ml of Solution A f and 
shake by mechanical means for 30 min. DiJute with So¬ 
lution A to volume. 

Sample solution: Transfer 2.0 ml of the Sample stock 
solution and 3*0 mL of Internal standard solution to a 
50-mL volumetric fiask, and dilute with Solution A to 
volume. 

Chromatographic system 
(See Chromatograpny (621), System Suitahility .) 

Modę: LC 

Detector: UV 275 nm 

CoJumn: 4.6-mm x 10-cm; 5-prn packing LI 

Column temperaturę: 45 ± 1 ° 

Flow ratę: 2 mL/min 
Injection volume: 10 pi 
System suitabilrty 
Sample: Standard solution 

[Notę—T he re]ative retention times for acetaminophen, 
caffeine, and benzole acid are about 03, 0.5, and 1.0, 
respectiyely.] 

Suitahility requirement$ 

Resolutron: NLT 1.4 between any of the anaiyte and 
internal standard peaks 

Tai ling factor: NMT 1.2 for each anaiyte peak 
Relative standard deviation: NMT 2.0% 

Analysis 

Sam pies: Standard solution and Sample solution 
Calculate individually the percentages of the labeled 
amounts of acetaminophen (CeHgNOz) and caffeine 
(CgHioN^Oi) tn the portion of Tablets taken: 

Result = (Ru/Rs) x (Q/C u ) x 100 

Ru - peak response ratio of acetaminophen or 
caffeine to the internal standard from the 
Sample solution 

fi 5 - peak response ratio of acetaminophen or 
caffeine to the interna! standard from the 
Standard solution 

Cs - eoncentralion of USP Acetaminophen R5 or 
USP Caffeine RS in the Standard solution 
(mg/mL) 

Cu = nominał concentration of acetaminophen or 
caffeine in the Sample solution (mg/mL) 
Acceptance criteria: 90.0%-110.0% of acetaminophen 
(C s HgN0 3 ) and caffeine (CsHioN^Oa) 


PERFORMANCE TESTS 
■ DiŚSOiUTION (711) 

Medium: Water; 900 ml 
Apparatus 2: 100 rpm 
Time: 60 min 

Solution A, Mobile phase, Internal standard solution, 
Standard stock solution, Chromatographic system, 
and System suitahility: Proceed as oirected in the 
Assoy. 

Standard solution: Transfer 20.0 mL of the Standard 
stock solution , 3.0 mL of Internal standard solution , and 
20 mL of water to a 50-mL volumetric fiask, and allow 


to stand for 30 s. Di lute with Solution A to volume, Use 
within 8 h. 

Sample solution: Transfer an a!iquot of a filtered por¬ 
tion of the solution under test to a 50-mL vdumetnc 
fiask to obtaln an expected concentration of 0.1 mg/mL 
of acetaminophen and 0.1/ mg/mL of caffeine, where / 
is defined for the Standard stock solution , Add 3.0 ml of 
Interna! standard solution and 20 mL of Solution A, and 
allow to stand tor 30 s. Di lute with Solution A to 
volume. 

Analysis: Proceed as directed in the Assay, using the 
Standard solution and Sample solution prepared within 
the Dissolution test. 

Calculate the percentages of the labeled amounts of 
acetaminophen (C 8 H 9 NO 2 ) and caffeine (C&HioNbCb) 
dissolved: 

Result = (Ru/R,) x ( C s /C u ) x 100 

Ru - peak response ratio of acetaminophen or 
caffeine to the internal standard from the 
Sample solution 

R$ ~ peak response ratio of acetaminophen or 
caffeine to the internal standard from the 
Standard soiution 

- concentration of USP Acetaminophen RS or 
USP Caffeine RS in the Standard solution 
(mg/mL) 

Cu - nominał concentration of acetaminophen or 
caffeine in the Sample solution (mg/mL) 
Tolerances: NLT 75% (Q) of the labeled amounts of 
acetaminophen (CsHuNOj) and caffeine (CaH^N^O^) is 
dissolved. 

e Uniformuty of Dosage Units (905): Meet the 
requirements 

1MPURITIES 

« 4 -Amikophenol in Acetaminophen-Containjng Drug 
Products (227): Meet the reguirements 

ADDITIONAL REQUIREMENT$ 

* Packaging and Storage: Preserve in tight containers, 
and storę at controlled room temperaturę. 

• USP Reference Standard* (11 ) 

USP Acetaminophen RS 
USP Caffeine RS 


Capsules Containing at Least Three of 
the Following—Acetaminophen and 
Salts of Chlorpheniramine, 
Dextromethorphan, and 
Pseudoephedrane 

» Capsules Containing at Least Three of the Fol- 
lowtng—Acetaminophen and Salts of Chlorphen¬ 
iramine, Dextrometnorphan, and Pseudoephed- 
rine contain not less than 90.0 percent and not 
morę than 110.0 percent of the labeled amounts 
of acetaminophen (CgHgNO,), chiorpheniramine 
maieate (CisHigCIN, • C4H4O4), dextromethor- 
phan hydrobromide (CiaH^NO • HBr • H 2 0 ), and 
pseudoephedrine hydrochloride (CioHisNO • HCI) 
or pseudoephedrine sulfate [(CioHisNO), • H2SO4] 
notę— The neading of this monograph does not 
constitute the official title. It is not intended that 
the name described herein be recognized as the 
official title or the common or usual name. The 
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name for each article encompassed by this mon- 
ograph shall be eomposed of the names of the 
active ingredients contained therein, as weil as 
the quantitative amount of each active ingredi- 
ent, and a statement of the function (or purpose) 
of the ingredient in the article. 

Packagmg and storage— Preserve in tight containers, and 
storę at controlled room temperaturę. 

U$P Reference standards (II)— 

USP Acetaminophen RS 
U5P Chiorpheniramine Mafeate RS 
USP Dextromethorphan Hydrobromide RS 
USP Pseudoephedrine Hydrochloride RS 
USP Pseudoephedrine Sulfate RS 

Labeling —The labef for each article encompassed by this 
monograph bears a name eomposed of the active ingredi¬ 
ents contained in the articte. The label States the name and 
guantity of each acth/e Ingredient and indicates its function 
(or purpose) in the article. 

Identification— 

A; If pseudoephedrine hydrochloride or pseudoephedrine 
sulfate is purported to be present, the retention time of the 
major peak for pseudoephedrine in the chromatogram of 
the Assay preparation corresponds to that in the chromato¬ 
grafii of the Standard preparation, as obtained in the Assay 
for pseudoephedrine hydrochloride or the Assay for pseudoe¬ 
phedrine sulfate. 

B: If acetaminophen is daimed in the iabeling to be pres¬ 
ent, the retention time of the major peak for acetamino¬ 
phen in the chromatogram of the Assay preparation corre¬ 
sponds to that in the chromatogram of the Standard 
preparation, as obtained in the Assay for acetaminophen . 

C: if chiorpheniramine maieate is daimed in the Iabeling 
to be present, the retention time of the major peak for 
chjorpheniramine in the chromatogram of the Assay prepa¬ 
ration corresponds to that in the chromatogram of the Stan¬ 
dard preparation, as obtained in the Assay for chiorphenir¬ 
amine mafeate. 

D: If dextromethorphan hydrobromide is daimed In the 
iabeling to be present, the retention time of the major peak 
for dextromethorphan in the chromatogram of the Assay 
preparation corresponds to that En the chromatogram of the 
Standard preparation, as obtained in the Assay for dextro- 
methorphan hydrobromide . 

Dissolution, Procedurę for a Pooied Sampie (711) — 

Medium: water; 900 mL 

Apparatus 1: 100 rpm. 

Time: 45 minutes. 

Test preparation^— Mtx 9.0 mL of a filtered portion of the 
solution under test with 1.0 mL of 1 % phosphonc acid solu- 
tion. 

Procedurę —Determine the amounts of pseudoephedrine 
hydrochloride or pseudoephedrine sulfate (as appropriate), 
acetaminophen, chiorpheniramine maleate, and dextro- 
methorphan hydrobromide dissolved, employing the proce- 
dures set forth tn the Assay for pseudoephedrine hydrochloride 

or Assay for pseudoephedrine sulfate, Assay for acetaminophen, 
Assay for chiorpheniramine maleate, and Assay for dextrameth- 
orphan hydrobromide, respectively, making any necessary 
volumetric adjustments. 

Tolerances —-Not less than 75% (Q) of the labeled 
amounts of pseudoephedrine hydrochloride (C 10 H 15 NO ■ 

HC1) or pseudoephedrine sulfate [(Ci^H^NO)? - H 2 ŚO 4 ], 
acetaminophen (CgHgN0 2 ), chiorpheniramine maleate 
(CisHisCINj ■ C 4 H 4 O.O, and dextromethorphan hydrobromide 
(C 1 B H 25 NO ■ HBr - H 2 0) are dissolved In 45 minutes. 
Uniformity of dosage ynSts (905): meet the reguire- 
ments. 


Assay for pseudoephedrine hydrochloride (where 
pseudoephedrine hydrochloride is the salt form used, if 
present Sn the formulation)— 

Mobile phase, Standard preparation , and Chromatographic 
sys tem—Proceed as directed In the Assay for pseudoephedrine 
hydrochloride under Tablets Containing at Least Three of the 
Pollowing—Acetaminophen and Saits of Chiorpheniramine, 
Dextromethorphaix and Pseudoephedrine. 

Chiorpheniramine standard preparation —P rep are as di¬ 
rected for Standard preparation in the Assay for chiorphenir¬ 
amine mafeate . 

Dextromethorphan standard preparation —Prepare as di¬ 
rected for Standard preparation in the Assay for dextrometh- 
orphan hydrobromide . 

System suitability solution 1 (for Capsules that contain eh 
ther all four ingredients or a combination of three contain¬ 
ing chiorpheniramine salt)—Mix equa! volumes of the Stan¬ 
dard preparation and the Chiorpheniramine standard 
preparation. 

System suitability solution 2 (for Capsules that contain no 
chiorpheniramine)—Mix equaf yotumes of the Standard 
preparation and the Dextromethorphan standard preparation. 

Assay preparation —Transfer not fewer than 10 Capsules, 
accurately counted, to a 500-mL volumetric fiask. Add about 
100 mL of water and 10 mL of 5% phosphonc acid, and 
gently heat until the Capsules are fully dispersed. Cooi the 
solution to room temperaturę, d ilu te with water to vo!ume, 
mix, and filter. Quanlitatively diiute a portion of this solu¬ 
tion, if necessary, with water to obtain a solution having a 
concentration of about 0.12 mg of pseudoephedrine hydro- 
chloride per mL. 

Procedurę —Separately inject equal volumes (about IOjliL) 
of the Standard preparation and the Assay preparation into 
Lhe chroma Log raph, record the chromatograms, and meas- 
ure the responses for the pseudoephedrine peaks. Cale ula te 
the quantity, in mg, of pseudoephedrine hydrochloride 
(CiohbsNO ■ HO) in the Capsules taken by the formula: 

(CL/D)(r u /rs) 

in which C is the concentration, in mg per mL, of USP Pseu¬ 
doephedrine Hydrochloride RS in the Standard preparation; L 
is the tabeled guantity, in mg, of pseudoephedrine hydro- 
chlonde in each Capsuie; D is the concentration, in mg per 
mL, of pseudoephedrine hydrochloride in the Assay prepara- 
tion, based on the number of Capsules taken, the fabeied 
quantity, in mg, of pseudoephedrine hydrochloride in each 
Capsuie and the extent of dilution; and m and r* are the 
pseudoephedrine peak responses obtained from the Assay 
preparation and the Standard preparation, respectively. 

Assay for pseudoephedrine sulfate (where pseudoe¬ 
phedrine sulfate is the salt form used, if present in the for¬ 
mulation)— 

Mobile phase, System suitability Solutions , and Chromało - 
grap hic system —Proce ed as directed in the Assay for pseudo¬ 
ephedrine hydrochloride under Tablets Containing at Least 
Three of the Pollowing—Acetaminophen and Saits of Chlor- 
pheniramine, Dextromethorphan, and Pseudoephedrine.. 

Chiorpheniramine standard preparation — Prepare as di¬ 
rected for Standard preparation rn the Assay for chiorphenir¬ 
amine maleate. 

Dextromethorphan standard preparation —Prepare as di¬ 
rected for Standard preparation in the Assay for dextrometh- 
orphan hydrobromide. 

Standard preparation—DissoWe an accurately weighed 
quantity of USP Pseudoephedrine Sulfate RS in water to ob¬ 
tain a solution having a known concentration of about 
3.0 mg per mL. Transfer 2.0 ml of this solution to a 25-mL 
vo!umetnc fiask, add 2.5 mL of methanol, diiute with 0.1% 
phosphoric add to volume, and mix. 

Assay preparation —Proceed as directed for the Assay prep¬ 
aration rn the Assay for pseudoephedrine hydrochloride to ob- 
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tain a sofution having a concentration of about 0,24 mg of 
pseudoephedrine sulfate per mL, 

Procedurę —Proceed as dErected for Procedurę in the Assay 
for pseudoephednne hydrochloride, Calcu Ja te the quantity, En 
mg, of pseudoephedrine sulfate [(CioHisNO)^ ■ H^SCJ in 
each Capsule taken by the formula: 

(CL/D)(ru / rO 

in which the terms are as defined therein, pseudoephedrine 
sulfate being substituted for pseudoephedrine hydrochlo¬ 
ride. 

Assay for acetammophen (if preser)t) — 

Mobile phase — Prepare a filtered and degassed mixture of 
water, methanoi, and glacia! acetic acid (79:20:1). Make ad- 
justments, if necessary (see System Suitability under Chromo- 
tography (621)), 

Standard preparation— Transfer about 25 mg of USP Acet¬ 
aminophen RS, accurately weighed, to a 100-mL votumetnc 
fiask. Add 4 mL of methanoi, and mix untii solution is com- 
pfete, Add 0.2 mL of phosphoric add, dilute with water to 
volume, and mix to obtain a solution having a known con¬ 
centration of about 0.25 mg per mL, 

Assay preparation— Transfer not fewer than 10 Capsules, 
accuratefy counted, to a 500-mL volumetric fiask, Add about 
100 mL of water and 10 mL of 5% phosphoric acid, and 
gently heat untii the Capsutes are fully dispersed. Cool the 
sofution to room temperaturę, dilute with water to volume, 
and mix. Quantitatively dilute a portion of this solution, if 
necessary, with 0.1% phosphoric acid to obtain a solution 
havinq a concentration of about 0.25 mq of acetaminophen 
per mL. 

Chromatographic system (see Chromatography (621))—The 
!iqutd chromatograph is eguipped with a 280-nm detector 
and a 4.6-mm x 15-cm column that contains packing L7, 
The ftow ratę is about 1 mL per minutę. Chroma tog raph the 
Standard preparation , and record the peak responses as di- 
rected for Procedurę: the tailing factor for the acetamino¬ 
phen peak Is not greater than 2,0; and the relative standard 
deviation for replicate injections Es not morę than 2.0%. 

Procedurę —Se p a ratę ly in} ec t eq u a I vo I u m es (about 10 \i L) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the ehromatograms, and meas- 
ure the responses for the acetaminophen peaks, Calcu [a te 
the guantity, in mg, of acetaminophen (CaH 5 NCb) in each 
Capsule taken by the formula: 

(CL/D)(ro/rs) 

in which C is the concentration, tn mg per mL, of USP Acet¬ 
aminophen R5 in the Standard preparation; i is the labeled 
quantity, in mg, of acetaminophen in each CapsuJe; D is the 
concentration, in mg per mL, of acetaminophen tn each mL 
of the Assay preparation , based on the number of Capsules 
taken, the laoeled guantity, in mg, of acetaminophen in 
each CapsuJe, and the extent of ailution; and ru and are 
the acetaminophen peak responses obtained from the Assay 
preparation and the Standara preparation , respectively. 

Assay for chlorpheniramine maleate (if present )— 

Mobile phase and Chromatographic system —Proceed as di- 
rected in the Assay for pseudoephednne hydrochloride under 
Tablets Containing at Least Three of the Foliowi na—Ace tarnin- 
ophen and Salts of Chlorpheniramine, Dextrometnorphan, and 
Pseudoephedrine. 

Standard preparation —Dissofve an accurately weighed 
guantity of USP Chlorpheniramine Maleate RS in water to 
obtain a solution havjng a known concentration of about 
0.8 mg per mL. Quantltatively dilute a portion of this solu¬ 
tion with 0.1% phosphoric add to obtain a solution baving 
a known concentration of about 8 jig per mL. 

Assay preparation —Transfer not fewer than 10 Capsules, 
accurately counted, to a 500-mL volumetric fiask. Add about 


100 mL of water and 1 0 mL of 5% phosphoric acid, and 
gently heat untii the Capsutes are fully dispersed. Cool the 
solution to room temperaturę, dilute with water to voiume, 
mix, and filter. Quantitatively dilute a portion of this solu¬ 
tion, if necessary, with 0.1% phosphoric acid to obtain a 
solution having a concentration ot about 8 pg of chlorphen¬ 
iramine maleate per mL. 

Procedurę —Separately inject egual volumes (about 10jil) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the ehromatograms and meas- 
ure the responses for the chlorpheniramine peaks. Caleulate 
the guantity, in mg, of chlorpheniramine maleate 
(Ci 6 H 19 CENz - C1H.1G4) in each Capsule taken by the formula: 

(CL/D)(ru/r s ) 

in which C is the concentration, in mg per mL, of USP 
Chtorpheniramine Maleate RS in the Standard preparation; i 
is the labeled guantity, in mg, of chlorpheniramine maleate 
in each Capsule; D is the concentration, in mg per mL, of 
chlorpheniramine maleate in each mL of the Assay prepara¬ 
tion , based on the number of Capsules taken, the labefed 
guantity, in mg, of chtorpheniramEne maleate in each Cap¬ 
sule, and the extent of dilution; and r a and r s are the chlor- 
pheniramtne peak responses obtained from the Assay prepa¬ 
ration and the Standard preparation , respeetively. 

Assay for dextromelhorphan hydrobromide (if pres¬ 
ent)— 

Mobile phase and Chromatographic system —Proceed as di- 
rected in the Assay for pseudoephednne hydrochloride under 
Tablets Containing at Least Three of the Folfowing — Acetamin¬ 
ophen and Salts of Chlorpheniramine , Dextmmetnorphon, and 
Pseudoephednne. 

5 tan dard preparation— Disso l ve an accurately weighed 
guantity of USP Dextromethorphan Hydrobromide RS in 
water to obtain a solution having a known concentration of 
about 0.4 mg per mL. Quantitatlvely dilute a portion of this 
solution with 0.1% phosphoric acid to obtain a solution 
having a known concentration of about 0.04 mg per mL 

Assay preparation —Transfer not fewer than 10 Capsules, 
accurately counted, to a 500-mL votumetric fiask. Aad about 
100 mL of water and 10 mL of 5% phosphoric acid, and 
gently heat untii the Capsules are fully dispersed. Cool the 
solution to room temperaturę, dilute with water to volume, 
mix, and filter. Quantitatively dilute a portion of this solu¬ 
tion, if necessary, with 0.1% phosphoric add to obtain a 
solution having a concentration or about 0.04 mg of dextro- 
methorphan hydrobromide per mL. 

Procedurę — Separately inject egual volumes (about 10 j_i L) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the ehromatograms, and meas- 
ure the peak responses for the dextro mętno rphan peaks. 
Cafculate the quantity, in mg, of dextromethorphan 
hydrobromide (CiaHzsNO * HBr ■ H?0) in each Capsule taken 
by the formula: 

(370.3 3/352.32)( C L/D)(r u / r s ) 

in which 370.33 and 352.32 are the motecular weights of 
dextromethorphan hydrobromide monohydrate and anhy- 
drous dcxtromcthorphan hydrobromide, rcspcctively; C is 
the concentration, in mg per mL, of USP Dextromethorphan 
Hydrobromide RS in the Standard preparation ; L is the la¬ 
beled quantity, in mg, of dextromethorphan hydrobromide 
En each Capsute; D is the concentration, in mg per mL, of 
dextromethorphan hydrobromide in each mL of the Assay 
preparation , based on the number of Capsules taken, the 
labeled guantity, in mg, of dextromethorphan 
hydrobromide in each Capsule, and the extent of diiution; 
and r u and rs are the dextromethorphan peak responses ob¬ 
tained from the Assay preparation and the Standard prepara¬ 
tion f respectively. 
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OraS Powder Containing afc Least Three 
©ff the Following—Acetaminophen and 
Salts of Chiorpheniramine, 
Dextromethorphan, and 
Pseudoephedrifne 

» Orał Powder Containing at Least Three of the 
Following—Acetaminophen and Salts of Chior¬ 
pheniramine, Dextromethorphan, and Pseudoe- 
phedrine contains not less than 90.0 percent and 
not morę than 110.0 percent of the labeled 
amounts of acetaminophen (C e H s MOz), chlor- 
pheniramine maleate (CiehhgCINz • C 4 H 4 0^), dex- 
tromethorphan hydrobromide (Ci 8 H 2 sNO • HBr • 
hbO), and pseudoephedrine hydrochloride 
(CioHisNO • HCI) or pseudoephedrine sulfate 
[(CioHi S NO ) 2 ■ H2SO4]. 

NOTĘ—The heading of this monograph does not 
constitute the official title. It is not intended that 
the name described herein be recognized as the 
official title or the common or usual name. The 
name for each article encompassed by this mon¬ 
ograph shall be composed of the names of the 
active ingredients contained therein, as well as 
the quantitative amount of each active ingredi- 
ent, and a statement of the function (or purpose) 
of the ingredient in the article. 

Packaging and storage— Preserze m tight containers, and 
storę at controlled room temperaturę, 

USP Reference standards (11)— 

USP Acetaminophen RS 
USP Chiorpheniramine Maleate RS 
USP Dextromethorphan Hydrobromide RS 
USP Pseudoephedrine Hydrochloride RS 
USP Pseudoephedrine Sulfate RS 

Labę!mg —The label for each article encompassed by this 
monograph bears a name composed of the active tngredi- 
ents. The label States the name and guantity of each active 
ingredient and indjeates its function (or purpose) in the arth 
cle. 

Iderstsf kation— 

A; If pseudoephedrine hydrochloride or pseudoephedrine 
sulfate is daimed in the iabeling to be present, the retentior 
time of the major peak for pseudoephedrine in the chromat¬ 
ogram of the Assay preparation corresponds to that in the 
cnromatogram of the Standard preparation, as obtained in 
the Assoy for pseudoephedrine hydrochloride or the Assoy for 
pseudoephedrine suffate. 

B: If acetaminophen Es daimed in the Iabeling to be pres- 
ent, the retention time of the major peak for acetamino¬ 
phen in the chromatogram of the Assay preparation corre- 
sponds to that in the chromatogram of the Standard 
preparation , as obtained in the Assay for acetaminophen. 

C: if chiorpheniramine maleate is daimed in the Iabeling 
to be present, the retention time of the major peak for 
chiorpheniramine in the chromatogram of the Assay prepa¬ 
ration corresponds to that in the cnromatogram of the Stan¬ 
dard preparation , as obtained inthe Assoy for chlorphenir- 
amine maleate. 

D: If dextromethorphan hydrobromide is daimed in the 
Iabeling to be present, the retention time of the major peak 
for dextromethorphan in the chromatogram of the Assay 
preparation corresponds to that in the chromatogram of the 
Standard preparation, as obtained in the Assoy for dextro- 
methorphan hydrobromide . 


Minimum fili (755); meets the reąuirements. 

Utiiformity of dosage units (905)— 

FOR ORAŁ POWDER PA0KAGED [N 5INGLE-UNIT CONTAfNERS: meets 
the reguirements. 

Assay for pseudoephedrine hydrochloride (where 
pseudoephedrine hyarochloride is the salt form used, if 
present in the formulation)— 

Mobile phase and Chromatographic system —Proceed as di- 
rected in the Assoy for pseudoephedrine hydrochloride under 
Tablets Containing at Least Three of the Following — Acetamin¬ 
ophen and Salts of Chiorpheniramine, Dextromeihorphon, and 
Pseudoeph edrin e . 

Chiorpheniramine standard preparation —Prepare as di- 
rected for Standard preparation in the Assay for chiorphenir¬ 
amine maleate, 

Dextromethorphan standard preparation —Prepare as di- 
rected for Standard preparation tn the Assay for dextrometh- 
orphan hydrobromide , 

Standard preparation —Dissolve an accurately weighed 
guantfty of USP Pseudoephedrine Hydrochloride RS in water 
to obtain a solution having a known concentration of about 
3.0 mg per mL Transfer 2.0 ml of this solution to a 25-ml 
volumetric fiask, difute with 0.1% phosphoric add to vol- 
ume, and mix. 

System suita bili ty solution 1 (for Orał Powder that contains 
either all four ingredients or a combination of three contain¬ 
ing chiorpheniramine salt)—Mix equal volumes of the Stan¬ 
dard preparation and the Chiorpheniramine standard prepara¬ 
tion. 

System suitability solution 2 (for Orał Powder that contains 
no chiorpheniramine salt)—Mix egual volumes of the Sion- 
dard preparation and the Dextromethorphan standard prepa¬ 
ration. 

Assay preparation —Transfer the contents of 10 unit-dose 
containers of the Orał Powder to a 2000-mL volumetnc 
fiask. Add 1000 mL of water and 2.0 ml of phosphoric add. 
Cently heaf to about 60° until the powder is fully dispersed, 
Cool the fiask to room temperaturę, add 40 mL of mefha- 
nol, dilute with water to volume, and mix. Quantitatively 
dilute a portion of this solution, if necessary, with 0,1% 
phosphoric add to obtain a solution having a concentration 
of about 0.24 mg of pseudoephedrine hydrochloride per 
mL. 

Procedurę —Separatefy injecf equal voiumes (about 10 pL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the pseudoephedrine peaks. Calculate 
the quantity, in mg, of pseudoephedrine hydrochloride 
(CioHisNO - HCI), En each unit-dose Container of Orał Pow¬ 
der taken by the formula: 

(' CLID)(rufr £j 

in which C is the concentration, in mg per mL, of USP Pseu¬ 
doephedrine Hydrochloride RS in the Standard preparation; i 
is the fabeled quantity, in mg, of pseudoephedrine hydro¬ 
chloride in each unit-dose Container; D is the concentration, 
in mg per mL, of pseudoephedrine hydrochloride in each 
mL or the Assay preparation, based on the number of unit- 
dose containers taken, the labeled quantity, in mg, of pseu¬ 
doephedrine hydrochloride in each unit-dose Container, and 
the extent of oilution; and r u and r$ are the pseudoephed¬ 
rine peak responses obtained from the Assay preparation and 
the Standard preparation, respectively. 

Assay for pseudoephedrine sulfate (where pseudoe- 
phedrine sulfate is the salt form used, if present in the for¬ 
mulation)— 

Mobile phase a nd Chromatogrophic system —Proceed as di- 
rected En the Assay for pseudoephedrine hydrochloride under 
Tablets Containing at Least Three of the Following—Acetamin¬ 
ophen and Salts of Chiorpheniramine, Dextromeinorphan, and 
Pseudoephedrine . 
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Chlorpheniramine standard preparation —Prepare as dl 
rected for Standard preparation in the Assay for chlorphenir¬ 
amine makatę. 

Dextromethorphan standard preparation —Prepare as di- 
rected for Standard preparation in the Assay for dextrometh - 
orphan hydrohromide. 

Standard preparation —Dissolve an accu rately weighed 
guantity of USP Pseudoephedrine Sulfate RS in water to ob- 
taEn a solution having a known concentration of about 
ó.O mg per mL Transfer 2.0 mL of this solution to a 25-mL 
volumetric fiask, dilute with 0.1% phosphoric add to vol- 
ume, and mix. 

System suitahility solution 7 (for Orał Powder that contains 
either all four ingredients or a combination of three contain- 
ing chlorpheniramlne salt)—Mlx equaf volumes of the Stan¬ 
dard preparation and the Chlorpheniramine standard prep a ra¬ 
don. 

System suitahility solution 2 (for Orał Powder that contains 
no chlorpheniramine salt)—Mix equal vofumes of the Stan¬ 
dard preparation and the Dextromethorphan standard prepa¬ 
ration. 

Assay preparation —Proceed as directed for the Assay prep¬ 
aration in the Assay for pseudoephedrine hydrochloride to ob- 
tain a solution havtng a concentration of about 0,48 mg of 
pseudoephedrine sulfate per mL. 

Procedurę— Proceed as directed for Procedurę in the Assay 
for pseudoephedrine hydrochloride, Calculate the guantity, En 
mg, of pseudoephedrine sulfate [(CioHisNOh * hbSCLJ in 
each unit-dose Container of Orał Powder taken by the 
formula: 

(CLID)(ru/r s ) 

En whieh the terms are as defrned therein, pseudoephedrine 
sulfate being substituted for pseudoephedrine hydrach lo- 
ride. 

Assay for acetammophen (if present )— 

Mobile phase f Standard preparation, and Chromatographic 
system —Proceed as dlrected in the Assay for pseudoephedrine 
hydrochloride under Tablets Containing at ieast Three of the 
Foliowing—Acetaminophen and Saits of Chlorpheniramine, 
Dextromethorphan, and Pseudoephedrine. 

Assay preparation —Transfer the contents of 10 unit-dose 
containers of the Orał Powder to a 2000-mL volumetnc 
fiask. Add 1000 ml of water and 2 mL of phosphoric add. 
Gently heat to about 60 n until the powder is fuily dispersed. 
Cool the fiask to room temperaturę, add 40 mL of metha¬ 
nol, dilute with water to volume, and mix, Quantitativety 
di lute a portion of this solutEon, if necessary, with 0.1% 
phosphoric acid to obtain a solution havrng a concentration 
of about 0.50 mg of acetaminophen per mL. 

Procedurę— Sęparately inject egual volumes (about 7 0 piL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the acetaminophen peaks. Calculate 
the guantity, In mg, of acetaminophen (CebfeNOa) in each 
unit-dose Container of Orał Powder taken by the formula: 

(CL/D)(r u frs) 

in whieh C is the concentration, in mg per mL, of USP Acet¬ 
aminophen RS in the Standard preparation; i is the labeled 
quantity, in mg, of acetaminophen in each unit-dose Con¬ 
tainer; D is the concentration, in mg per mL, of acetamino¬ 
phen in the Assay preparation, based on the number of unit- 
dose containers taken, the labeled guantity, in mg, of acet¬ 
aminophen in each unit-dose Container, and the extent of 
dilution; and ru and rj are the acetaminophen peak re¬ 
sponses obtained from the Assay preparation and the Stan¬ 
dard preparation, respectively. 


Assay for chlorphenfiramine snmalleate (If present )— 

Mobile phase and Chromatographic system —Proceed as di- 
rected in the Assay for pseudoephedrine hydrochloride under 
Tablets Containing at ieast Three of the Following — Acetamin¬ 
ophen and Saits of Chlorpheniramine, Dextrometnorphan, and 
Pseudoephedrine. 

Standard preparation —DissoIve an accuratdy weighed 
guantity of USP Chlorpheniramine Maleate RS in water to 
obtain a solution having a known concentration of about 
0.8 mg per mL Quantitatively difute a portion of this solu¬ 
tion with 0.1% phosphoric acid to obtain a solution having 
a known concentration of about 8 pg per ml 

Assay preparation —Transfer the contents of 10 unit-dose 
containers of Orał Powder to a 2000-mL volumetric fiask. 
Add 1000 mL of water and 2 mL of phosphoric add. Gently 
heat to about 60° until the powder is fully dispersed. Cool 
the fiask to room temperaturę, add 40 mL of methanol, di¬ 
lute with water to volume, and mix. Quantitatively dilute a 
portion of this solution, if necessary, with 0,1% phosphoric 
acid to obtain a solution having a concentration of 8 pg of 
chlorphentramine maleate per mL. 

Procedurę^ -Separately inject equal volumes (about 10 pL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the chlorpheniramine peaks. Calculate 
the guantity, in mg, of chlorpheniramine maleate 
(GóHigCIN^ ■ Gil CL) in each unit-dose Container of Orał 
Powder taken by the formula: 

(CL/D)(rułrs) 

in whieh C is the concentration, in mg per mL, of USP 
Chlorpheniramine Maleate RS in the Standard preparation; L 
is the labeled guantity, in mg, of chlorpheniramine maleate 
in each unit-dose Container; D is the concentration, in mg 
per mL, of chlorpheniramine maleate in each mL of the As¬ 
say preparation, based on the number of unit-dose contain¬ 
ers taken, the labeled quantity, in mg, of chlorpheniramine 
maleate in each unit-dose Container, and the extent of difu- 
tion; and r u and r* are the chlorpheniramine peak responses 
obtained from the Assay preparation and the Standard prepa¬ 
ration, respectively. 

Assay for dextromethorphan hydro brom i de (if pres- 
ent )— 

Mobile phase and Chromatographic system—Proceed as di¬ 
rected in the Assay for pseudoephedrine hydrochloride under 
Tablets Containing at Least Three of the Following — Acetamin¬ 
ophen and Saits of Chlorpheniramine, Dextrometnorphan , and 
Pseudoephedrine. 

Standard preparation —DEssolve an a cc u rately weighed 
guantity of USP Dextromethorphan Hydrohromide RS In 
water to obtain a solution having a known concentration of 
about 0.8 mg per mL, Quantitatively dilute a portion of this 
solution with 0,1% phosphoric acid to obtain a solution 
having a known concentration of 0.08 mg per mL. 

Assay preparation— Transfer the contents of 10 unit-dose 
containers of Ora! Powder to a 2000-mL vofumetric fiask, 

Add 1000 mL of water and 2 mL of phosphoric acid, Gently 
heat to about 60° until the powder is fulfy dispersed, Cool 
the fiask to room temperaturę, add 40 mL of methanol, di¬ 
lute with water to volume, and mix. If necessa ry, quantita- 
tively dilute a portion of this solution with 0.1% phosphoric 
acid to obtain a solution having a concentration of 0.08 mg 
of dextromethorphan hydrohromide per mL, 

Procedurę— Separately inject equal volumes (about TOpL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the dextromethorphan peaks. Calcu¬ 
late the guantity, in mg, of dextromethorphan 
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hydrobromide (CibH^NO ■ HBr H?0) in each unit-dose Con¬ 
tainer of Orał Powder taken by the formula: 

(3 70.33/352.32)( Q/D)(fu / rf) 

in which 370.33 and 352.32 are the molecular weights of 
dextromethorphan hydrobromide mon ohyd ratę and anhy- 
drous dextromethorphan hydrobromide, respettive[y; C is 
the concentration, in mg per ml, of USP Dextromethorphan 
Hydrobromide RS in the Standard preparation; L rs the la- 
beled guantity, in mg, of dextromethorphan hydrobromide 
in each unibdose Container; D is the concentration, in mg 
per mL, of dextromethorphan hydrobromide in each ml of 
the Assay preparation, based on the number of unit-dose 
containers tal<en, the labeled guantity, in mg, of dextro- 
methorphan hydrobromide in each unit-dose Container, and 
the extent of dilution; and r u and r s are the dextromethor“ 
phan peak responses obtained from the Assay preparation 
and the Standard preparation i, respectń/ely. 


Orał Solution Containing at Least Three 
of the Foliowing—Acetaminophen and 
Salts of Chiorptieniramine, 
Dextromethorphan, and 
Pseudioephedrfne 

» Orał Solution Containing at Least Three of the 
Foliowing—Acetaminophen and Salts of Chior- 
pheniramine, Dextromethorphan, and Pseudoe- 
phedrine contains not less tnan 90.0 percent and 
not morę than 110.0 percent of the labeled 
amounts of acetaminophen (CsHgNO,), chlor- 
pheniramine maleate (C^H-i^CINj ■ GH 4 CLi), dex- 
tromethorphan hydrobromide (CibFLsNO ■ HBr • 
H 2 0), and pseudoephedrine hydrochloride 
(C 10 HisNO • HCI) or pseudoephedrine sulfate 

[(c 10 h 15 no) 2 ■ h 2 so 4 ]. 

notę —The heading of this monograph does not 
constitute the officiai title. It is not intended that 
the name described herein be recognized as the 
officiai title or the common or usual name. The 
name for each articie encompassed by this mon¬ 
ograph shall be composed of the names of the 
active ingredients contained therein, as well as 
the quantitative amount of each active ingredi¬ 
ent, and a statement of the function (or purpose) 
of the ingredient in the articie. 

Packaging and storage—Preserye In tight containers, and 
storę at controJled room temperaturę. 

USP Reference standards (11)— 

USP Acetaminophen RS 
USP Chlorpheniramine Maleate RS 
USP Dextromethorphan Hydrobromide RS 
USP Pseudoephedrine Hydrochloride RS 
USP Pseudoephedrine Sulfate RS 

labeiing—The label for each articie encompassed by this 
monograph bears a name composed of the active ingredi¬ 
ents. The labeJ States the name and quantity of each active 
ingredient and indicates its function (or purpose) in the arti¬ 
cie- 

Identification— 

A: If pseudoephedrine hydrochloride or pseudoephedrine 
sulfate is claimed in the labeiing to be present, the retention 
time of the major peak for pseudoephedrine in the ohromat- 


ogram of the Assay preparation corresponds to that in the 
chrom a tog ram of the Standard preparation , as obtained in 
the Assay for pseudoephedrine hydrochloride or the Assay for 
pseudoephedrine sulfate. 

B: If acetaminophen is claimed in the labeiing to be pres¬ 
ent, the retention time of the major peak for acetamino¬ 
phen in the chrom a tog ram of the Assay preparation corre¬ 
sponds to that in the chromatogram of the Standard 
preparation , as obtained in the Assay for acetaminophen . 

C: If chlorpheniramine maleate is claimed in the labeiing 
to be present, the retention time of the major peak for 
chlorpheniramine in the chromatogram of the Assay prepa¬ 
ration corresponds to that in the chromatogram of the Stan¬ 
dard preparation i, as obtained in the Assay for chlorphenir¬ 
amine maleate. 

D: If dextromethorphan hydrobromide is claimed in the 
labeiing to be present, the retention time of the major peak 
for dextromethorphan in the chromatogram of the Assay 
preparation corresponds to that En the chromatogram of the 
Standard preparation , as obtained in the Assay for dextro¬ 
methorphan hydrobromide. 

Unifomiify of dosage units (905)— 

FOR ORAŁ SOLUTION PACKAGED IN SINGLE-UNIT CONTAINERS: 
meets the reguirements. 

DeBiverable volume {698)— 

FOR ORAŁ SOLUTION PACKAGED IN MULTIPIE-UNJT CONTAINERS: 
meets the requlrements. 
pH (791): between 3.7 and 7.5. 

Alcohol Determmation, Method li {611) (if present): be¬ 
tween 90.0% and 11 0.0% of the labeled amount of 
C 2 H 5 OH, 

Microbial enumeration fcests (61) and Absence of 
specified mfcroorganisms (62)—The Lotal bacterial count 
does not exceed 100 cfu per g, the total combined moids 
and yeasts count does not exceed 10 cfu per g, and it 
meets the requirements of the tests for absence of Salmo¬ 
nella spec i es and Escherichia coli. 

Assay for pseudoephedrine hydrochloride (where 
pseudoephedrine hydrochloride is the salt form used, if 
present in the formulation)— 

Mobile phase —Prepare a filtered and degassed mixture of 
methanol and water (60:40) containing 0.34 g of monoba- 
sic potassium phosphate, 0.15 a of tnethylamine hydrochlo¬ 
ride, 025 g or sodium lauryl sulfate, and OJ ml of phos- 
phoric acid in each 100 mL of solution. Make adjustments if 
necessary (see System Suitability under Chromatography 
<621)). 

Standard preparation —Dissolve an accurately weighed 
quantity of USP Pseudoephedrine Hydrochloride RS in water 
to obtain a solution having a known concentration of about 
1.5 mg per mL. Transfer 1.0 mL of this solution to a 10-ml 
yolumetric fiask, add 8.0 mL of Mobile phase , di lute with 
water to volume, and mix. 

Chlorpheniramine standard preparation —Prepare as dE- 
rected for Standard preparation in the Assay for chlorphenir¬ 
amine maleate. 

Dextromethorphan standard preparation —Prepare as di- 
reoted for Standard preparation in the Assay for dextrometh- 
orphan hydrobromide, 

System suitability solution 1 (for Orał Solution that eon- 
tains either all the four ingredients or a combrnation of 
three containing chlorpheniramine salt)—Mix equal yolumes 
of the Standard preparation and the Chlorpheniramine stan* 
dard preparat/ 0 / 7 . 

System suitability solution 2 (for Orał Solution that eon- 
tains no chlorpheniramine salt)—Mix eaual volumes of the 
Standard preparation and the Dextrometnorphan standard 
preparation . 

Assay preparation —Transfer an accurately measured voh 
ume of the Orał Solution, equivaJent to 15 mg of pseudoe¬ 
phedrine hydrochloride, to a 100-mL yolumetric fiask, add 
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80.0 ml of Mobile phase , diEute with water to volume, and 
mix. 

Chromatographic system (see Chrom a tog rap by (621))—The 
tiquid chromatograph is eguipped with a 214-nm detector 
and a 4.6-mm x 15-cm cotumn that contains packing L11, 
The ffow ratę is about 2 rnL per minutę. Chromatograph the 
Standard preparation, and record the peak responses as di¬ 
rected for Procedura: the tai ling factor for the pseudoephed 
rine peak is not greater than 2.5; and the relative standard 
deviation for replicate Injections is not morę than 2.0%. 
Separately inject about 10 ul of System suita bili ty solution 1 
or System suita bili ty solution 2, as appropriate. The resolu- 
Eion, R, between pseudoephedrine and chlorpheniramine or 
between pseudoephedrine and dextromethorphan is not 
less than 2.0. 

Procedurę —Separately inject egual volumes (about 10 pi) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the pseudoephedrine peaks. Calculate 
the quantity, in mg, of pseudoephedrine hydrochloride 
(C 10 H T5 NO ■ HCI) in each ml of the Orał Solution taken by 
the formula: 

}Q0{C/V)(ru/r$ 

in which C is the concentration, in mg per ml, of USP Pseu¬ 
doephedrine Hydrochloride RS in the Standard preparation; 

V is the volume, in ml, of the Oraf Solution taken; and ry 
and ^ are the pseudoephedrine peak responses obtained 
from the Assay preparation and tne Standard preparation , re- 
spectively. 

Assay for pseudoephed rine sulfate (where pseudoe- 
phedrine sulfate is the salt form used, if present in the for- 
mulation)— 

Mobile phase, System suitobility Solutions, and Chromato¬ 
graphic system*—P roceed as directed in the Assay for pseudo¬ 
ephedrine hydrochforide. 

Chlorpheniramine standard preparation —Prepare as di¬ 
rected for Standard preparation in the Assay for chlorphenir¬ 
amine maleate . 

Dextromethorphan standard preparation —Prepare as di¬ 
rected for Standard preparation in the Assay for dextrometh- 
orphon hydrobromide. 

Standard preparation— Dissolve an accurately weighed 
guantity of USP Pseudoephedrine Sulfate RS in water to ob- 
tain a solution having a known concentration of about 
3.0 mg per mL. Transfer 1.0 ml of this solution to a 10-mL 
volumetnt fiask, add 4.0 mL of Mobile phase, di lute with 
water to vo3ume, and mix. 

Assay preparation —Transfer an accurately measured vof- 
ume of Orał Solution, equivaient to 30 mg of pseudoephed¬ 
rine sulfate, to a 100-mL volumetric fiask, add 80.0 mL of 
Mobile phase, dilute with water to volume, and mix. 

Procedurę —Proceed as directed for Procedurę in the Assay 
for pseudoephedrine hydrochloride. Calculate the quantlty, in 
mg, of pseudoephedrine sulfate [(CioH| 5 NO) 2 * H 2 SO.,] in 
each mL of the Orał Solution taken by the formula: 

100 (C/V)(r u /rs) 

in which the terms are as defined therern, pseudoephedrine 
sulfate being substituted for pseudoephedrine hydrochlo- 
rfde. 

Assay for acetaminophen (if present )— 

Mobile phase —Prepare a suitable degassed and fiftered 
mixture of water, methanol, and gfaciaT acetic add 
(79:20:1). Make any necessary adjustments (see System Suit- 
a bil i ty under Chromatography (621)). 

Standard preparation —Transfer about ló.Smg of USP 
Acetaminophen RS, accuratefy weighed, to a 100-mL vo1u- 
metric fiask. Add 2.5 mL of methanol, and mix untif solution 
is complele. Dilute with water to volume, and mix to obtain 


a solution having a known concentration of about OJ 65 mg 
per mL. 

Assay preparation —Transfer an accurately measured vol- 
ume of Orał Solution, equivaient to about 33 mg of acet¬ 
aminophen, to a 200-mL volumetric fiask, add 5 mL of 
methanol, and mix. Dilute with water to vo!ume, and mix. 

Chromatographic system (see Chromatography (621))—The 
liguid ch roma Lograph eguipped with a 280-nrn delectoi 

and a 4.6-mm x 15-cm column that contains packing L7. 
The flow ratę Is about 1 mL per minutę. Chromatograph the 
Standard preparation , and record the peak responses as di¬ 
rected for Procedurę: the tai ling factor for the acetamino¬ 
phen peak is not greater than 2.0; and the relative standard 
deviation for replicate injections is not morę than 2.0%. 

Procedurę —Separately inject egual volumes (about lOpL) 
of the Standard preparation and tne Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the acetaminophen peaks. Calculate 
the guantity, in mg, of acetaminophen (C@H 3 N0 2 ) In each 
mL of the Orał Solution taken by the formula: 

200(C/K>(/Wr$ 

in which C is the concentration, in mg per mL, of USP Acet¬ 
aminophen RS in the Standard preparation; V is the volume, 
in mL, of the Ora! Solution taken; and r u and r 5 are the 
acetaminophen peak responses obtained from the Assay 
preparation and the Standard preparation , respectiyely. 

Assay for chlorpheiniramiffie maleate (if present )— 

Mobile phase and Chromatographic system —Proceed as di¬ 
rected In the Assay for pseudoephedrine hydrochloride. 

Standard preparadon— Dissolve an accurately weighed 
quantity of USP Chlorpheniramine Maleate RS in water to 
obtain a solution having a known concentration of about 
1 mg per mL. Transfer 1.0 mL of this solution to a 100-mL 
yolumetdc fiask, add 80 ml of Mobile phase , dilute with 
water to volume, and mix* 

Assay preparation —Transfer an accurately measured vol- 
ume of Orał Solution, equivalent to about 1 mg of chlor¬ 
pheniramine maleate, to a 100-mL volumetric fiask. Add 
80 mL of Mobile phase, dilute with water to volume, and 
mix. 

Procedare—Separately inject egual vo!umes (about lOpL) 
of the Standard preparation and the Assay preparation En to 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the chlorpheniramine peaks. Calculate 
the quantity, En mg, of chlorpheniramine maEeate 
(C 16 Ht 9 CIN 2 ■ C 4 hCCb) in the Orał Solution taken by the 
formula: 

100 (C m(ru/rs) 

in which C is the concentration, in mg per ml, of USP 
Chlorpheniramine Maleate RS in the Standard preparation; V 
is the vo!ume, in mL, of the Orał Solution taken; and ry and 
Cs are the chlorpheniramine peak responses obtained from 
the Assay preparation and the Standard preparation , respec- 
tively. 

Assay for detttramethorphan tiydrobm muldę (if pres¬ 
ent )— 

Mobile phase and Chromatographic sysfecn—Proceed as di¬ 
rected in the Assay for pseudoephedrine hydrochloride . 

Standard preparation —Dissolve an accurately weighed 
guantity of USP Dextromethorphan Hydrobromide RS in 
water to obtain a solution having a known concentration of 
about 1.5 mg per ml. Transfer 5.0 mL of this solution to a 
100-mL volumetric fiask, add 80 mL of Mobile phase , dilute 
with water to volume, and mix. 

Assay preparation —Transfer an accurately measured vo(- 
ume of Ora! Solution, equivalent to about 7.5 mg of dextro- 
methorphan hydrobromide, to a 100-mL volumetnc fiask, 
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add 80 mL of Mobile phose t dilute with water to volumą 
and mix. 

Procedurę —Separately inject equal volumes (about 10 pL) 
of the Standard preparation and tne Assay preparation into 
the chro malag raph, record the chromatograms, and meas- 
ure the responses for the dextromethorphan peaks. Calcu- 
late the quantity, in mg, of dextromethorphan 
hydrobromide (GaHbsNO HBr ■ H 2 0) in each mL of the 
Orał Sofution taken by the formula: 

{370.33/35232)(l 00 C/V)(r u / r 5 ) 

in which 370.33 and 352.32 are the mofecular weiahts of 
dextromethorphan hydrobromide monohydrate and anhy- 
drous dexfromethorphan hydrobromide, respectivefy; C is 
the eoncentration, in mg per ml, of U5P Dextromethorphan 
Hydrobromide R5 in the Standard preparation; V \s the vol- 
ume, in mL, of the Orał Solution taken; and r u and r$ are 
the dextromefhorphan peak responses obtained from the 
Assay preparation and tne Standard preparation, respectively. 


Tablels Containing at Least Three ©tf 
the Followiiig—Acetamlnophen and 
Salts of Chlorpheniramine, 
Dextrometh©rphan, and 
Pseydoephedrine 


» Tablets Containing at Least Three of the Fol- 
lowing—Acetaminophen and Salts of Chlorphen¬ 
iramine, Dextrometnorphan, and Pseudoepned- 
rine contain not less than 90.0 percent and not 
morę than 110.0 percent of the labeled amounts 
of acetaminophen (CaHgNCb), chlorpheniramine 
maleate (Ci 6 Hi 9 CIN 2 ■ C 4 H 4 0 4 ), dextromethor- 
phan hydrobromide (Ci B H 35 NO ■ HBr • H 2 0), and 
pseudoephedrine hydrochloride (C 10 H 15 NO ■ HCI) 
or pseudoephedrine sulfate [(Ci 0 Hi 5 NO ) 2 ■ H 2 SO 4 ]. 


neading of this monograph does not 
ie official tftle. It is not intended that 
escribed herein be recoanized as the 


pseudoe 
NOTĘ— The 
constitute t 

the name descriped nerein De recogr 
official title or the common or usual name. The 
name for each article encompassed by this mon¬ 
ograph shall be composed of the names of the 
active ingredients contained therein, as weil as 
the quantitative amount of each active ingredi¬ 
ent, and a statement of the function (or purpose) 
of the ingredient in the article. 

Packaging and storage —Preserve in tight containers, and 
storę at controlled room temperaturę. 


USP Reference standardu {11)— 

U5P Acetaminophen RS 
USP Chlorpheniramine Maleate RS 
USP Dextromethorphan Hydrobromide RS 
USP Pseudoephedrine Hydrochloride RS 
USP Pseudoephedrine Sulfate RS 

Labeiing—The label for each article encompassed by this 
monograph bears a name composed of the active ingredi- 
ents. The label States the name and quantity of each active 
ingredient and indicates its function (or purpose) in the arti¬ 
cle. When morę than one Dissolutton test is given, the label- 
ing States the Dissolutton test used only Ef Test 1 is not used. 
Identification— 


A: ff pseudoephedrine hydrochloride or pseudoephedrine 
sulfate is daimed in the labeling to be present, the chromat- 


ogram of the Assay prep ara t/on, obtained as directed tn the 
Assay for pseudoephedrine hydrochloride or the Assay for psem 
doephedrine sulfate, exhibits a major peak for pseudoephed¬ 
rine, the retention time of which corresponds to that exhib- 
ited by the Standard preparation, 

B: If acetaminophen is daimed in the labeling to be pres¬ 
ent, the chromatogram of the Assay preparation , obtained as 
directed in the Assay for acetaminophen f pxhibits a major 
peak for acetaminophen, the retention time of which corre¬ 
sponds to that exhibited by the Standard preparation. 

C: If chlorpheniramine maleate is daimed in the labeling 
to be present, the chromatogram of the Assay preparation , 
obtained as directed in the Assay for chlorpheniramine 
maleate , exhibits a major peak for chlorpheniramine, the re¬ 
tention time of which corresponds to that exhibited by the 
Standard preparation. 

D: Ef dextromethorphan hydrobromide is daimed In the 
labeling to be present, the chromatogram of the Assay prep¬ 
aration , obtained as directed in the Assay for dextromethor- 
phan hydrobromide , exhibits a major peak for dextromethor- 
phan, the retention time of which corresponds to that 
exhibited by the Standard preparation. 

Dissoiution, Procedurę for a Pooled Somple (711)— 

TEST T— 

Medium: pH 5,8 phosphate buffer (see Buffer Solutions in 
the section Reagents, Inaicators, and Solutions); 900 mL. 

Apparatus 2; 50 rpm. 

Time: 45 minutes. 

Test preparation —Mix 9.0 mL of a fil te red portion of the 
solution under test with 1.0 mL of 1% phospnoric add solu- 
tion. 

Procedurę—Determine the amounts of pseudoephedrine 
hydrochloride or pseudoephedrine sulfate (as appropriate), 
acetaminophen, chlorpheniramine maleate, and dextro- 
methorphan hydrobromide dissolved, employing the proce- 
dures set forth in the Assay for pseudoephedrine hydrochloride 
or Assay for pseudoephedrine sulfate , Assay for acetaminophen , 
Assay for chlorpheniramine maleate , and Assay for dextrometh- 
orphan hydrobromide , respectively, ma king any necessary 
vofumetric adjustments, 

Tolerances —Not less than 75% (Q) of the labeEed 
amounts of pseudoephedrine hydrochloride (C^HjsNO ■ 

HCI) or pseudoephedrine sulfate [(CioHi 5 MO ) 2 H^SO^], 
acetaminophen (CsHsNCh), chlorpheniramine mafeate 
(GdHięCIN; ■ CfH.iO,))/ and dextromethorphan hydrobromide 
(C 13 H 25 NO HBr * H 2 O) are dissolved in 45 minutes. 

TEST 2 —If the product complies with this test, the Eabeling 
indicates that it meets USP Dissolutton Test 2. 

Medium: water; 900 mL. 

Apparatus , Time , Test preparation, Procedurę , and Toler- 
ances— Proceed as directed for Test 7. 

Unifomiify af dosage unsts (905): meet the require- 
ments. 

Assay for pseudoephedrine hydrochloride (where 
pseudoephedrine hydrochEonde Es the salt form used, if 
present in the formulation)-— 

Mobile phose —Prepare a filtered and degassed mixture of 
methanol and water (60:40) containing 0.34 g of monoba- 
sic potasslum phosphate, 0.3 g of trietnylamine hydrochlo- 
ride, 0.15 g of sodium iauryl sulfate, and 0.1 ml of phos- 
phoric acid in each 100 ml of solution. MaE<e adjustments if 
necessary (see System Suitability under Chromcitography 

Standard preparation— Disso[ve an accuratefy weighed 
guantity of USP Pseudoephedrine Hydrochloride RS in water 
to obtain a solution havlng a known eoncentration of about 
3.0 mg per mL. Transfer 1.0 mL of this solution to a 25-mL 
volumetric fiask, add 2,5 mL of methanol, dilute with 0 . 1 % 
phosphoric acid to volume, and mix. 


USP Monographs 






2560 Acetaminophen / Official Monographs 


USP 40 


Chiorpheniramine standard preparation—? rep are as di- 
rected for the Standard preporation In the Assay for chlor- 
pheniramine makatę. 

Oextromethorphan standard preporation —Prepare as di¬ 
rected for the Standard preporation in the Assay for dextro- 
methorphan hydrobromide. 

System suitability sofution 1 (for Tablets that contain either 
all the four ingredients or a combination of three containfng 
chiorpheniramine salt)—Mix ecjua! yoiumes of the Standard 
preporation and the Chiorpheniramine standard preporation. 

System suitability sotution 2 (for Tablets that contain no 
chiorpheniramine salt)— Mix equal yoiumes of the Standard 
preporation and the Dextromethorphan standard preporation. 

Assoy preporation —Weigh and fi nety powder not fewer 
than 20 Tablets. Transfer an accurately weighed guantity of 
the powder, equivalent to about 6 mg of pseudoephedrine 
hydrochloride, to a 50-mL yolumetric fiask- Add 5 ml of 
methanol, and sonicate to disperse the powder Di fu te with 
OJ % phosphoric acid to vo!ume, mtx, and fil ter. 

Chromotographic system (see Chromatography (62 1 ))■—The 
liquid chromatograph is eauipped with a 214-nm detector 
and a 4.ó-mm x 15-cm column that contains packing LII. 
The flow ratę is about 2 mL per minutę. Chromatograph the 
Standard preporation, and record the peak responses as di- 
rected for Procedurę: the tailing factor for the pseudoephed¬ 
rine peak is not greater than 2 .5, and the relattve standard 
deviation for repTlcate injections is not morę than 2.0%, 
Separately inject about 10 pL of System suitability solution 1 
or System suitability solution 2 , as appropriate. Tne resolu- 
tion, R between pseudoephedrine and chiorpheniramine or 
between pseudoephedrine and dextromethorphan is not 
less than 2.0. 

Procedurę—Separately inject equal yoiumes (about 10 pL) 
of the Standard preporation and the Assoy preporation into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the pseudoephedrine peaks. Calculate 
the quantfty, in mg, of pseudoephedrine hydrochloride 
(CioHisNO - HCI) in the portion of TabJets taken by the 
formula: 

50C(ru/ rs) 

in which C is the concentration, in mg per mL, of USP Pseu- 
doephedrine Hydrochloride RS in the Standard preporation, 
and r u and r 5 are the pseudoephedrine peak responses ob¬ 
tain ed from the Assay preporation and tne Standard prepara¬ 
don, res pectlvely. 

Assay for pseudoephedrine siu Ufa te (where pseudoe- 
phedrine sulfate is the salt form used, if present in the for- 
mulation)— 

Mobile phase, Chiorpheniramine standard preporation , Dex- 
tromethorphan standard preparation, System suitability Solu¬ 
tions , and Chromatographic system —Proceed as directed in 
the Assay for pseudoephedrine hydrochloride. 

Standard preparation —Dissolve an accurately weighed 
quantity of USP Pseudoephedrine Sulfate RS in water to ob- 
tain a solution having a known concentration of about 
3.0 mg per mL. Transfer 2.0 ml of this solution to a 25-ml 
yolumetric fiask, add 2.5 mL of methanol, dilute with 0.1% 
phosphoric add to yolume, and mix. 

Assay preparation —Weigh and finely powder not fewer 
than 20 Tablets. Transfer an accurately weighed quantity of 
the powder, equivalent to about 12 mg of pseudoephedrine 
sulfate, to a 50-mL yolumetrie fiask, Ada 5 mL of methanol, 
and sonicate to disperse the powder. Dilute with 0.1% 
phosphoric acid to yolume, mlx, and filter. 

Procedurę— Proceed as directed for Procedurę in the Assay 
for pseudoephedrine hydrochloride ♦ Calculate the guantity, in 


mg, of pseudoephedrine sulfate [(GaH^NOh - hhSOJ in the 
portion of Tablets taken by the formula: 

50 C{rvfrd 

in which the terms are as defined Lherein, pseudoephedrine 
sulfate belng substituted for pseudoephedrine hydrach lo- 
ride. 

Assay for acetaminophen (if present )— 

Mobile phase —Prepare a filtered and degassed mixture of 
water, methanol, and glacial acetic acid (79:20:1). Make ad- 
justments, if necessary (see System Suitability under Chroma¬ 
tography (621))* 

Standard preparation —Transfer about 50 mg of USP Acet¬ 
aminophen RS, accurately weighed, to a 100-mL yolumetric 
fiask. Add 4 mL of methanol, and mix until solution is com- 
plete. Dilute with 0.1% phosphoric acid to volume, and 
mix. 

Assay preparation —Weigh and powder not fewer than 20 
Tablets. Transfer an accurately weighed portion of the pow¬ 
der, equivalent to about 100 mg of acetaminophen, to a 
50-mL yolumetric fiask. Add about 7.5 mL of methanol, and 
sonicate to disperse the powder. Add 0.5 mL of phosphoric 
acid, dilute with water to yolume, mlx, and filter. Transfer 
25.0 mL of the filtered solution to a 100-mL yolumetric 
fiask, dilute with water to yolume, and mix. 

Chromatographic system (see Chromatography (621))—The 
liquid chromatograph is eauipped with a 280-nm detector 
and a 4.6-mm x 15-cm column that contains packing 17. 
The flow ratę is about 1 mL per minutę. Chromatograph the 
Standard preparation f and record the peak responses as di¬ 
rected for Procedurę: the tailing factor for the acetamino¬ 
phen peak is not greater than 2.0, and the reiative standard 
deviation for replicate injections is not morę than 2,0%. 

Procedurę —Separately inject equal vo!umes (about 10 liL) 
of the Standard preparation and tne Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the acetaminophen peaks. Calculate 
the quantlty, in mg, of acetaminophen (CahbNOz) in the 
portion of Tablets taken by the formula: 

200 C(ru/rh) 

in which C is the concentration, in mg per mL, of USP Acet¬ 
aminophen RS in the Standard preparation; and ru and rs are 
the acetaminophen peak responses obtain ed from the Assay 
preparation and the Standard preparation , respectively. 

Assay for chiorpheniramine maleate (if present )— 

Mobile phase and Chromatographic system —Proceed as di- 
rected in the Assay for pseudoephedrine hydrochloride. 

Standard preparation —Dissolve an accurately weighed 
quantity of USP Chiorpheniramine Maleate RS in water to 
obtain a solution having a known concentration of about 
0.8 mg per mL. Quantitatively dilute a portion of this solu¬ 
tion with 0.1% phosphoric acid to obtain a solution having 
a known concentration of about 8 fig per mL. 

Assay preparation —Weigh and finely powder not fewer 
than 20 Tablets, Transfer an accurately weighed portion of 
the powder, equivalent to about 2 mg of chiorpheniramine 
maleate, to a 250-ml volumptrir fiask. Add 25 ml of metha¬ 
nol, and sonicate to disperse the powder. Add 1 mL of 
phosphoric acid, dilute with water to yolume, mix, and fil¬ 
ter. 

Procedurę—Separately inject equal yolumes (about lOpl) 
of the Standard preparation and tne Assay preparation Into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the chiorpheniramine peaks. Calculate 
the guantity, in mg, of chiorpheniramine maleate 


U5P4G 


Official Monographs / Acetaminophen 2561 


(CuHi^CIN^ ■ C 4 H 4 O 4 ) in the portion of Tablets taken by the 
formula; 

250C( ruf n) 

in which C is the concentration, in mg per mL, of USP 
Chlorpheniramine Maleate RS tn the Standard preparation; 
and fu and r* are the peak responses for chlorpheniramine 
obtained from the Assay preparation and the Standard prepa¬ 
ration , respectively. 

Assay for dextromef horphan hydro brom i de (if prez¬ 
ent)— 

Mobile phase and Chromatographic systemh —Proceed as di- 
rected in the Assay for pseudoephedrine hydrochhride. 

Standard preparation —Drssolve an accuratefy weighed 
guantity of USP Dextromethorphan Hydrobromide RS in 
water to obtain a solution having a known concentration of 
about 0.6 mg per mL. Quantitatively dilute a portion of thss 
solution with 0 . 1 % phosphoric acid to obtain a solution 
having a known concentration of about 0.06 mg per mL. 

Assay preporation —-Weigh and finely powder not fewer 
than 20 Tablets* Transfer an accurately weighed portion of 
the powder, equivalent to about 6 mg of dextromethorphan 
hydrobromide, to a 100-mL volumetnc fiask. Add 10 mL of 
methanol, and sonicate to disperse the powder Add 0.3 mL 
of phosphoric acid, dilute witn water to volume, mix, and 
fil ter. 

Procedurę —Se pa ratę ly inject equa! voJumes (about 10 pL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the peak responses for the dextrometnorphan peaks. 
Calculate the guantity, in mg, of dextromethorphan 
hydrobromide (Ci&H^NO * HBr- H?0) in the portion of Tab¬ 
let s taken by the formula: 

(370.33 / 352.32X1 00Q(rt, / r s ) 

in which 37033 and 352.32 are the molecular weights of 
dextromethorphan hydrobromide monohydrate and anhy- 
drous dextromethorphan hydrobromide, respectively; C is 
the concentration, in mg per mL, of USP Dextromethorphar 
Hydrobromide RS in the Standard preparation; and r v and rs 
are the dextromethorphan peak responses obtained from 
the Assay preparation and the Standard preparation, respec- 
tivefy. 


Acetaminophen, Chlorpheniramine 
Maleate, and Dextromethorphan 
Hydrobromide Tablets 

DEFINmON 

Acetaminophen, Chlorpheniramine Maleate, and Dextro- 
methorphan Hydrobromide Tablets contain NLT 90.0% 
and NMT 110.0% of the labefed amount of acetamino¬ 
phen (C 8 H 9 NO 2 ), chlorpheniramine maleate (ChHj^CINi- 
C4H4O4}, and dextromethorphan hydrobromide monohy- 
drate (CnHisNO ■ HBr ■ H.O). 

IDENTIFICATION 

» A. The retentfon time of the major peak for acetamino¬ 
phen of the Sample solution corresponds to that of the 
Standard solution , as obtained tn the Assay for 
Acetaminophen. 

* B, The retention time of the major peak for chlorphenir¬ 

amine of the Sample solution corresponds to that of the 
Standard solution, as obtained in the Assay for Chlorphen¬ 
iramine Maleate. 

* C The retention time of the major peak for dextrometf> 

orphan of the Sample solution corresponds to that of the 


Standard solution, as obtained in the Assay for Dextro- 
methorphan Hydrobromide. 

ASSAY 


C hangę to read: 

■ Acetaminophen 

Mobile phase: Methanol, glaciai acetic acid, and water 
(20:1:79) 

Standard solution: 0.5 mg/mL of USP Acetaminophen 
RS prepared as follows. Transfer an appropriate amount 
of USP Acetaminophen RS to a suitable volumetric fiask 
and add methanol using 4% of the finał volume. Mix 
until solution is complete and dilute with 0 . 1 % phos¬ 
phoric add to volume. 

Sample stock solution: Nominally 2 mg/mL of acet¬ 
aminophen prepared as follows* Transfer a portion of 
powdered Tablets (NLT 20), equivaient to 100 mg of 
acetaminophen, to a 50-mL volumetric fiask. Add 
7.5 mL of methanol, and sonicate to disperse the pow¬ 
der. Add 0.5 mL of phosphoric acid, dilute with water 
to vo!ume, and filter, 

Sample solution: Nominally 0.5 mg/mL of acetamino¬ 
phen from Sample stock solution m water 
Chromatographic system 
(5ee Chromatography (621), System Suitability*) 

Modę: LC 

Detector: UV 280 nm 

Column: 4.6-mm x 15-cm; A 5 -jLim A ^0 packing L7 
Flow ratę: 1 mL/min 
Injection volume: 10pL 
System suitability 
Sample: Standard solution 
Suitability reguirements 
Tailing factor: NMT 2.0 
Relative standard deviation: NMT 2,0% 

Anaiysis 

Sampies: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of acet¬ 
aminophen (CaHęNOi) in the portion of Tablets taken: 

Result - (riz/rj) x ( Q/Cu ) x 100 

ru - peak response of acetaminophen from the 
Sample solution 

r s = peak response of acetaminophen from the 
Standard solution 

Cs = concentration of USP Acetaminophen RS in 
the Standard solution (mg/mL) 

Cu - nominał concentration of acetaminophen in 
the Sample solution (mg/mL) 

Acceptance cnteria: 90,0%-! 10.0% of the labeled 
amount of acetaminophen (CsHgNOz) 

Change to read: 

• Chlorpheniramine Maleate 

Mobile phase: Methanol and water (60:40) containing 
034 g of monobasic potassium phosphate, 03 g of tri- 
ethylamine hydrochloride, 0.15 g of sodium lauryl suh 
fale, and 0.1 mL of phosphoric add In each 1O0 mL of 
solution 

A AiŹ$P4Q 

Standard stock solution: 0,8 mg/mL of USP Chlor- 
pheniramine Maleate RS in water 
Standard solution: 8 pg/mL of USP Chlorpheniramine 
Maleate RS in 0.1% phosphoric acid from Standard 
stock solution 

Sample solution: Nominally 8 jig/mL of chlorphenir¬ 
amine maleate prepared as follows. Transfer a portion 
of powdered Tablets (NLT 20), equivalent to 2 mg of 
chlorpheniramine maleate, to a 250-mL volumetric 
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fiask. Add 25 ml of methanol, and sonicate to disperse 
the powder. Add 1 mL of phosphoric add, di lute with 
water to volume, and fi [ten 
Chromatographic system 
(See Chromatography {621), System Suitability.) 

Modę: LC 

Detector: UV 214 nm 

Column: 4.6-mm x 15-cm; A 5-pmAuip4 packing LII 
Flow ratę: 2 mL/min 
Injection vofume: 10 pi 
System suitability 
Samples: Standard solution a ł iwq 
Suitability requirements 

A AWP4Q 

Tarling factor: NMT 2.5 a aushq 
Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sampie solution 
Calculate the percentage of the labeled amount of 
chlorpheniramtne maleate (CieH^CINa * CiH 4 0. t ) in the 
portion of Tablets taken: 

Result = (fuM) ^ (Cs/Cu) x 100 

ru - peak response of chlorpheniramine from the 
Sampie solution 

fj = peak response of chlorpheniramine from the 
Standard solution 

Q = concentration of USP Chlorpheniramine 

Maleate RS in the Standard solution (mg/mL) 
Cu = nominał concentration of chlorpheniramine 
maleate in the Sampie solution (mg/mL) 
Acceptance criteria: 90.0%-1 T0.0% of the labeled 
amount of chlorpheniramine maleate (C^H^CINz - 
C 4 H 4 O 4 ) 

Change to read: 

* dextromethorphan Hydrobromide 

Mobrfe phase, a ±usho Chromatographic system, and 
System suitability: Proceed as directed in the Assay 
for Chlorpheniramine Maleate. 

Standard stock soiution: 0.6 mg/mL of USP Dextro- 
methorphan Hydrobromide RS in water 
Standard soiution: 0.06 mg/mL of USP Dextromethor~ 
phan Hydrobromide RS in 0.1% phosphoric add, from 
Standard stock soiution 

A AV5P4Q 

Sampie solution: Nominalfy 0.06 mg/mL of dextro- 
melhorphan hydrobromide prepared as follows. Transfer 
a portion of powdered Tablets (NLT 20), equivalent to 
6 mg of dextrcmethorphan hydrobromide, to a 100-mL 
volumetric fiask. Add 10 mL of methanol, and sonicate 
to disperse the powder. Add 0.4 ml of phosphoric acid, 
difute with water to volume, and fil ten 
System suitability 
Samples: Standard solution a ausp 4 q 
Suitability requirements 

A AMNfi 

Tailing factor: NMT 2.5 a ausno 
Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sampie solution 
Calculate the percentage of the labeled amount of dex- 
tromethorphan hydrobromide monohydrate 
(CiaHzsNO * HBr * H^O) in the portion of Tablets taken; 

Result - (r u frś) x (CdC v ) x x 100 

ru - peak response of dextromethorphan from the 
Sampie solution 


n = peak response of dextromethorphan from the 
Standard solution 

Cs = concentration of USP Dextromethorphan 

Hydrobromide RS in the Standard solution 
(mg/mL) 

Cu = nominał concentration of dextromethorphan 
hydrobromide in the Sampie soiution 
(mg/mL) 

M r{ - molecular weight of dextromethorphan 

hydrobromide monohydrate, ±3/0 32auwo 
M f 2 = molecular weight of annydrous 

dextromethorphan hydrobromide, 352.32 
Acceptance criteria: 90.0%-l 10 . 0 % of the labeled 
amount of dextromethorphan hydrobromide monohy¬ 
drate (CibHzsNO ■ HBr H*0) 

PERFORMANCE TESTS 

* Dis solution (711), Procedurę , Apparatus 1 and Apparatus 

2, Immediate-Release Dosage Forms , Procedurę for o pooled 
sampie for immediate-release dosage forms 

Test 1 

Medium: Water; 900 ml 
Apparatus 2: 50 rpm 
Time: 45 min 

Sampie solution: Mix 9.0 mL of a filtered portion of 
the solution with 1.0 mL of 1 % phosphoric acid 
solution. 

Analysis: Determme the percentage of the labeled 
amount of aeetaminophen, chlorpheniramine maleate, 
and dextromethorphan hydrobromide dissolved, using 
the Analysis set forth in the Assay for Aeetaminophen , 
the Assay for Chlorpheniramine Maleate , and the Assay 
for Dextromethorphan Hydrobromide , respectivdy, mal<- 
ing any necessary volumetric adjustments. 

Tolerances: NLT 75% (Q) of the labefed amount of 
aeetaminophen (C ft H<jNO;j), chlorpheniramine maleate 
(C^HieCINz - C 4 HJO 4 ), and dextromethorphan 
hydrobromide monohydrate (CiaH^NO ♦ HBr« H 2 O) ts 
dissolved. 

Test 2 : If the product co m pl i es with this test, the label- 
ing indicates that it meets USP Dissolution Test 
Medium: 0.1 M hydrochloric acid; 900 mL 
Apparatus 2, Time, Sampie solution, Analysis, and 
Tolerances: Proceed as directed in Test 7. 

Test 3: If the product complies with this test, the label¬ 
ing indicates that it meets USP Dissolution Test 3 . 
Medium: pH 5,8 phosphate buffer (see Reagents , In - 
dicators, and Solutions — Buffer Solutions); 900 mL 
Apparatus 2 , Time, Sampie solution, Analysis, and 
Tolerances: Proceed as directed in Test 7. 

• Unifokmity of Dosage Units (905): Meet the 

requirements 

IMPURTTIES 


Add the following: 

A * 4 - AlVII N O P HE NO L IN ACETAMlNOPNEN-OONTAINING DRUG 

Products ( 227 ): Meet the reguirementSiw^ 

ADDiTIONAL REQDIREMENTS 

* Packacing and Storage: Preserye in tight containers, 
and storę at cunUulled room temperaturę. 

• Labeling: The label States the name and quantity of each 
aetive ingredient and indicates its function (or purpose) 
in the article. W hen morę than one Dissolution Test is 
given, the labeling States the Dissolution Test used only if 
Test 1 is not used. 
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C hangę to read: 

* USP Reference Standard* (11) 

USP Acetaminophen RS 

USP Chlorpheniramine Mafeate RS 

USP Dextromethorphan Hydrobromtde RS 

A AUSP4Q 


Acetaminophen and Codeine Phosphate 
Capsules 

» Acetaminophen and Codeine Phosphate Cap- 
suies contain not less than 90.0 percent and not 
morę than 110.0 percent of the labeled amounts 
of acetaminophen (C s HqN0 2 ) and codeine phos¬ 
phate (CibHjiNOj • H 3 PO 4 • YaHiO). 

Packaging and storage —Preserve in tight, light-resistant 
Container and storę at controlfed room temperaturę, 

USP Reference standards (11)— 

USP Acetaminophen RS 
USP Codeine Phosphate RS 

Jdentification— 

A: The retention times of the major peaks in the chro- 
matogram of the Assoy preparation correspond to those in 
the chromatogram of the Standard preparation, as obtained 
in the Assay. 

B: Transfer a portion of Capsule contents, equivalent to 
about 12 mg of codeine phosphate, to a separator, add 
5 mL of water, 1 ml of ammonium hydroxide, and 5 mL of 
methylene chloride, shake for 1 minutę, and a Slow the layers 
to separate. Use the elear, lower layer as the test solution. 
Prepare a Standard solution of USP Acetaminophen RS and 
USP Codeine Phosphate RS in methanol contamrng 12 mg 
of each per mL. Apply 10 p.L of each solution to a suitable 
thm-layer chromatographic piąte (see Chromatography 
(621)) coated with a 0.25-mm layer of chromatographic sil- 
ka gel mixture. Al Iow the spots to dry, and deve!op the 
chromatogram in a solvent system consisting of a mixture of 
methanol and ammonium hydroxide (49:1) until the solvent 
front has moved about three-fourths of the length of the 
pJate. Remove the piąte from the developing cnamber, mark 
the solvent front, and allow the solvent to evaporate, Locate 
the spots on the piąte by examination under short-wave- 
length UV light: tne R f values of the Iwo princtpal spots 
obtained from the test solution correspond to those ob¬ 
tained from the Standard solution. 

Dissoluf ion, Procedurę for a Pooted Sample (711 )— 

Medium: 0.01 N hydrochloric acid; 900 mL. 

Apparatus 2: 50 rpm, 

Time: 30 minutes. 

Procedurę— Determinę the amounts of acetaminophen 
(CgH* N0 2 ) and codeine phosphate hemihydrate 
(CisHiiNOi ■ HjPCh * YaHzO) dissolved by employing the 
procedurę set forth in the Assay, except to use 0.01 N hy- 
drochloric acid to prepare the Codeine phosphate standard 
stock solution and to make any other necessary voIumetrk 
adjustments. 

Toferances— Not less than 75% (Q) of the labeled 
amounts of CahUNO? and Ct B Hz*N 0 3 - HiPO^ ■ Y^H^O is dis- 
$o)ved in 30 minutes. 

Uniformity of dosage units (905): meet the reguire- 
ments. 

PROCEDURĘ FOR CONTENT UNIFORMITY— 

Buffer solution, Mobile phase, Codeine phosphate standard 
stock solution, Standard preparation, and Chromatographic 
system— Prepare as directed in the Assay. 


Sample preparation —Transfer the contents of 1 Capsule to 
a 100-mL volumetric fiask, add about 75 mL of Mobile 
phase, and sonicate for 10 minutes. Dilute with Mobile phase 
to volume, and mix. Transfer 5.0-mL of the resulting sofu- 
Eion to a 50-mL volumetric fiask, dilute with Mobile phase to 
volume, and mix. Pass a portion of this solution through a 
suitable 1 ~jim fifter. 

Procedurę —Se pa ratdy infect egual volumes (about 30 pL) 
of the Standard preparation and the Sample preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the peak responses. Calcu la te the quantlty, in mq, of 
acetaminophen (CRH 9 NO 2 ) in the Capsule taken by tne 
formuła: 

loooawrs) 

in which Ca is the concentration, in mg per mL, of USP 
Acetaminophen RS in the Standard preparation; and r u and r 5 
are the peak responses obtained from the Sample prepara¬ 
tion ano the Standard preparation, respectively. Calculate the 
quantity, in mg, of codeine phosphate hemihydrate 
(CtaHnNOa - H 3 PO 4 ■ Y 2 H 2 O) in the Capsule taken by the 
formula: 

(406.37/397.37)1 OOOC^fu f r s ) 

in which 406.37 and 397.37 are the molecular weights of 
codeine phosphate hemihydrate and anhydrous codeine 
phosphate, respectively; Cu is the concentration, in mg per 
mL, of USP Codeine Phosphate RS in the Standard prepara¬ 
tion; and the other terms are as defined herein. 

Assay— 

Buffer solution, Mobile phase, Codeine phosphate standard 
stock solution. Standard preparation, and Chromatographic 
system —Prepare as directed in the Assay under Acetamino¬ 
phen and Codeine Phosphate Tablets . 

Assay preparation —Remove as eompletely as possible the 
contents of not fewer than 20 Capsules, wergh, and mix. 
Transfer an accurately welghed portion of the combined 
contents, equiva!ent to about 300 mg of acetaminophen, to 
a 100-mt volumetric fiask, add about 75 mL of Mobile 
phase, and sonicate for 10 minutes. Dilute with Mobile phase 
to vo!ume, and mix. Transfer 5.0-mL of the resulting solu¬ 
tion to a 50-mL volumetric fiask, dilute with Mobile phase to 
valume, and mix« Pass a portion of this solution through a 
suitable 1-pm filter. 

Procedurę —Separately inject egual volumes {about 30 pL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the peak responses. Calculate the guantity, in mg, of 
acetaminophen (CbHpNOz) In the portion of Capsules taken 
by the formula; 

(L CJC^irofr,) 

in which L is the labeled quantity, In mg, of acetaminophen 
in each Capsule; Ca is the concentration, in mg per mL, of 
USP Acetaminophen RS in the Standard preparation; Cu is 
the concentration, in mg per mL, of acetaminophen in the 
Assay preparation, basecf upon the labeled quantitv per Cap- 
suie and the extent of dilution; and fu and r* are tne peak 
responses obtained from the Assay preparotion and the Stan¬ 
dard preparation, respectively. Calculate the quantity, in mg, 
of codeine phosphate hemihydrate (GeHziMOb * H 3 PO 4 * 
Y^HzO) in the portion of Capsules taken by the formula: 

(406.37/397,37)(LC c / Cu)(r u / r s ) 

in which 406.37 and 397.37 are the molecular weights of 
codeine phosphate hemihydrate and anhydrous codeine 
phosphate, respectively; L is the labeled quantity, in mg, of 
codeine phosphate hemihydrate In each Capsule; Cę is the 
concentration, In mg per mL, of USP Codeine Phosphate RS 
in the Standard preparation; Cu is the concentration, in mg 
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per mL, of codeine phosphate hemihydrate in the 4ssoy 
preparation, based upon the labeled quantity per Capsute 
and the extent ot dilution; and the omer terms are as de- 
fined herein. 


Acetaminophen and Codeine Phosphate 
Orał Solution 


DEFINITION 

Acetaminophen and Codeine Phosphate Ora! Solution con- 
tains NLT 90.0% and NMT 110.0% of the labeled amount 
of acetaminophen (C B H ? N 02 ) and codeine phosphate 
hemihydrate (CtbH 2 iNOi - H 3 PO* - i/aHjO). 

IDENTIFICATION 

* A. The retention times of the major peaks of the Sample 

Solutions correspond to those of the Standard Solutions , as 
obtained in the Assays for Acetaminophen and Codeine 
Phosphate. 

* B. Thln-Layer Chromatocraphy 

Standard solution: 12 mg/mL each of USP Acetamino¬ 
phen RS and USP Codeine Phosphate RS in methanol 
Sample solution: Transfer a vo!ume of Orał Solution, 
equivalent to 12 mg of codeine phosphate, to a 
separator. Add 1 mL of ammonium hydroxide and 5 ml 
of methylene chloride. Shake for 1 mm, and allow the 
layers to separate. Use the elear lower layer 
Developing solvent system: Methanol and ammonium 
hydroxide (49:1) 

Chromatographic system 
(See Chromatograpny {621), Thin-Layer Chroma to- 
graphy.) 

Modę: TLC 

Adsorbent: 0.25-mm layer of chromatographic silica 
gel mixture 

Application volume: 10 pL 
Analysis 

Samples: Standard solution and Sample solution 
Develop the chroma tog ram in the Developing sotvent 
system untif the solvent front has movea three-fourths 
of the length of the piąte. Locate the spots on the 
piąte by examination under short-wavelength UV light. 
Acceptance criteria: The Rf vafues of the two principal 
spots of the Sample solution correspond to those of the 
Standard solution. 

ASSAY 


C hangę to read: 

* Acetaminophen 

Mobile phase: Methanol and water (3:7) 

Standard solution: 0.48 mg/mL of USP Acetaminophen 
RS in Mobile phase 

Sample solution: Nominałly 048 mg/mL of acetamino¬ 
phen in Mobile phase , prepared by adding a volume of 
Orał Solution, equivalent to 120 mg of acetaminophen, 
to a 250-mL volumetric fiask. Dilute with Mobile phase 
to volume. 

Chromatographic system 

(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 280 nm 
Column: 3.9-mm x 30-em; packing LI 
Flow ratę: 2 mL/min 
Injection voiume: 10 jiL 
System suitability 
Sample: Standard solution 
Suitability reguirements 
a au$ńq 


Tailing factor: NMT 1.5 

Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of acet¬ 
aminophen (GtHgNOs) in the portion of Orał Solution 
taken: 

Result = (ru/rO x (C 5 /C^) x 100 

r u - peak response of acetaminophen from the 
Sample solution 

= peak response of acetaminophen from the 
Standard solution 

Cs - concentration of USP Acetaminophen RS m 
the Standard solution (mg/mL) 

Cu = nominał concentration of acetaminophen in 
the Sample solution (mg/mL) 

Acceptance criteria: 90.0%-110.0% 

Change to read: 

* Codeine Phosphate 

Mobile phase: Dissolve 444 g of docusate sodium in 
1000 mL of a mixture of methanol, tetrahydrofuran, 
phosphoric acid, and water (600:40:1:360) with stir- 
nng, and pass through a membrano filter of 045-pm or 
finer porę size* * 

Diluent: Methanol and water (3:7) 

Standard solution: 0.12 mg/mL of USP Codeine Phos¬ 
phate RS In Diluent 

Sample solution: Nominally 04 2 mg/mL of codeine 
phosphate hemihydrate in Diluent t prepared by adding 
a volume of Ora! Solution, equivalent to 12 mg of co¬ 
deine phosphate hemihydrate, to a 100 -ml volumetnc 
fiask. Dflute with Diluent to volume. 

Chromatographic system 
(See Chromatograpny {621), System Suitability.) 

Modę: LC 

Detector: UV 280 nm 
Column: 3.9-mm x 30-cm; packing LI 
Flow ratę: 1.5 mU/min 
Injection volume: 10 pL 
System suitability 
Sample: Standard solution 
Suitability reguirements 

Tailing factor: NMT 2.0 

Relative standard deviation: NMT 3.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of co¬ 
deine phosphate hemihydrate {CuHżiNOj * HjPO.i * 
YzHiO) in the portion of Orał Solution taken: 

Result = (rt/As) x (Cs/Co) x (Kr/M*) x 100 

ru ~ peak response of codeine phosphate from the 
Sample solution 

- peak response of codeine phosphate from the 
Standard solution 

Ci - concentration of USP Codeine Phosphate RS in 
the Standard solution (mg/mL) 

Cu = nominał concentration of codeine phosphate 
in the Sample solution (mg/mL) 

M r j = molecular weight of codeine phosphate 
hemihydrate, 406*37 

M r i - molecular weight of anhydrous codeine 
phosphate, 397.37 
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Acceptance criteria: 90.0%-110.0% 

PERFORMANCE TESTS 

• Uniformity of Dosace Unfts (905) 

For single-unit containers 
Acceptance criteria: Meets the requirements 

* deuverable Vołume (698) 

For multiple-unit containers 
Acceptance criteria; Meets the requirements 

1MPURITIES 


Add the followlng: 

A » 4-amikophenol in Acetaminofhen-Containing Drug 
Products (227): Meets the reguirements*^,? 

SPECIFK TESTS 

* pH (791): 4.0-64 

» ALCOHOL Determination (611), Method II (If present): 
90.0%-! 20,0% of the labeled quantity of alcohol 
(C 2 H 5 OH), acetone being used as the internal standard 

ADDITIONAL REQU(REIVIENTS 

* Packaging and Storage: Preserve in tight, light-resistant 
containers, and storę at controlled room temperaturę. 

■ USP Reference Standards (11) 

USP Acetaminophen RS 
USP Codeine Phosphate R$ 


Acetaminophen and Codeine Phosphate 
Orał Suspension 

DEFINITION 

Acetaminophen and Codeine Phosphate Orał Suspension is 
a suspension of Acetaminophen and Codeine Phosphate 
in a suitabSe aqueous yehide. It contains NIT 90.0% and 
NMT 110,0% of the labeled amount of acetaminophen 
(CaHpN 0 2 ) and codeine phosphate hemihydrate 
(CmHwNÓi ■ H»PO« - VzH 3 0). 

IDENTIFICATION 

* A. The retention limes of the major peaks of the Somple 

solution correspond to those of the Standard solution, as 
obtained in the Assay. 

• B. Thin-Layer Chromatography 

Standard solution; 1 2 mg/mL each of USP Acetamino¬ 
phen RS and USP Codeine Phosphate RS in methanol 
Sample solution: Transfer a yolume of Orał Suspension, 
equivalent to 12 mg of codeine phosphate, to a 
separator. Add 1 mL of ammonium hydroxide and 5 mL 
of methylene chloride, shake for 1 min, and allow the 
layers to separate. Use the elear lower layer. 
Chromatographic system 

(See Chromatography (621), Thin-Layer Chromato¬ 
graphy.) 

Adsorbent: 0,25-mm layer of chromatographic silica 
gel mixture 

Developing solvent system: Methanol and ammo¬ 
nium hydroxide (49: T) 

Application vo!ume: 10 jiL 
Analysis 

Sam pies: Standard solution and Sample solution 
Deveiop the chromatogram in the Devefoping soivent 
system until the solyent front has movea three-fourths 
of the length of the piąte. Locate the spots on the 
piąte by examination under short-wave!ength UV light. 
Acceptance criteria: The yalues of the two principal 
spots of the Sample solution correspond to those of the 
Standard solution. 


ASSAY 


Chonge to read: 

* PROCEDURĘ 

Diluent: Methanol and 0.01 N sodium hydroxide 
(30:70) 

Mobile phase: Dissolye 4.9 g nf mnnobasic potassium 
phosphate in 900 mL of water, adjust with phosphoric 
add to a pH of 3.9, and add 216 mg of sodium 1-oc- 
tanesulfonate. Add 1 00 ml of acetonitrile, and filter. 
Codeine phosphate standard stock solution: 0.5 mg/ 
mL of USP Codeine Phosphate RS in Diluent 
Standard stock solution: Transfer a quantfty of 5/ mg 
of USP Acetaminophen RS (J being the ratio of the la¬ 
beled amount, in mg, of acetaminophen to the labeled 
amount, In mg, of codeine phosphate hemihydrate) 
and 10,0 mL of Codeine phosphate standard stock solu¬ 
tion to a 100-mL vo!umetric fiask. Dissolve in and dilute 
with Diluent to yolume. 

System suitability stock solution: 0.02 mq/mL of so¬ 
dium benzoate and 0.03 mg/mL of methyfparaben in 
Diluent 

System suitability solution: Transfer 10.0 mL of the 
System suitability stock solution to a 50-mL yalumetrie 
fiask, add 10.0 mL of Standard stock solution , and dilute 
with Mobile phase to volume. 

Standard solution: 0.01 mg/mL of USP Codeine Phos¬ 
phate RS and 0.01/ mg/ml of USP Acetaminophen RS 
in Mobile phase . Prepare by diluting 10.0 mL of the 
Standard stock solution witn Mobile phase to 50 mL in a 
yolumetric fiask. 

Sample stock solution: Nominally 0.5 mg/mL of acet¬ 
aminophen *and 0.5 mg/mL of codeine phosphate 
hemihydrateii/^o in Diluent prepared as follows. Trans¬ 
fer a measured volume of weil-mixed Orał Suspension, 
equivalent to 50 mg of acetaminophen, to a 100-mL 
yolumetric fiask. Add 50 mL of Diluent, and mix by me- 
chanical means for 30 min, Dilute with Diluent to vol- 
ume. Foaming may be minimized by adding a few 
drops of acetonitrile before diluting with Diluent to vol- 
ume. Centrifuge a portion of this mixture. 

Sample solution: Dilute 10,0 mL of the elear supema- 
tant from the Sample stock solution with Mobile phase to 
50 mL in a yolumetric fiask. 

Chromatographic system 
(See Chromatography (621), System Suitability ,) 

Modę: LC 

Detector: UV 220 nm 

Column: 4.6-mm x 15-cm; 5-pm packing LII 
Flow ratę: 2 mL/min 
Injection yolume: 20 pL 
System suitability 

Samples: System suitability solution and Standard 
solution 

[Notę —The relative retention times for acetaminophen, 
benzoate, codeine, and methylparaben are about 0.25, 
0.5, 1.0, and 1.3, respectively,] 

Suitability requtrements 

Resolution: NLT 2 between each pair of adjacent 
peaks, System suitabHity solution 
Toiling factor: NMT 2 for each analyte peak, Stan¬ 
dard solution 
a ausnq 

Re la li ve standard deyiation: NMT 2,0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of acet¬ 
aminophen (CisHgNOzj in the portion of Ora! Suspen¬ 
sion taken: 

Result = (r u fr s ) x (Q/Cu) x 100 
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fu = peak response of acetaminophen from the 
Somple solution 

r* = peak response of acetaminophen from the 
Standard solution 

Q = concentration of USP Acetaminophen RS in 
the Standard solution (mg/mL) 

Co - nominał concentration of acetaminophen in 
the Sample solution (mg/mL) 

Acceptance criteria; 90,0%-110.0% 

Calculate the percentage of the labeled amount of co- 
deine phosphate hemihydrate (GaHaiNOs ■ H 3 PG .1 * 
ViH 2 0) in the portion of Ora! Suspension taken: 

Result = (fu/ts) x (Cs/Co) x (M„/M rf ) x 100 

r w = peak response of codeine from the Sample 
solution 

r% - peak response of codeine from the Standard 
solution 

Q - concentration of USP Codeine Phosphate RS in 
the Standard solution (mg/mL) 

Cu = nominał concentration of codeine phosphate 
hemihydrate in the Somple solution (mg/mL) 
Mn = molecular weight of codeine phosphate 
hemihydrate, 406.37 

M f 2 - molecular weight of anhydrous codeine 
phosphate, 397.37 

Acceptance criteria: 90.0%”! 10.0% 

PERFORMANCE TESTS 

* Uniformity of Dosage Units (905) 

For singte-unit containers 
Acceptance criteria: Meets the requirement$ 

• Deliverable Vołume (698) 

For multipfe-umt containers 
Acceptance criteria: Meets the requirements 

IMPURITIES 


Add the foltowhtg: 

4-AMINOPHENOL IN ACETAMINtJPHEN-CóNTAiNJNC PRUĆ 

Products (227): Meets the requirements*u 5 wo 

SPECIFIC TESTS 

* pH (791): 4.0-6.1 

ADDITIONAL REQUIREMENTS 

* Packagjng and Storage: Preserve in tight, light-resistant 
containers, and storę at controlled room temperaturę. 

* USP REFERENCE STANDARDS (11) 

USP Acetaminophen RS 
USP Codeine Phosphate RS 


Acetaminophen and Codeine Phosphate 
Tablets 


» Acetaminophen and Codeine Phosphate Tablets 
eon tai n not fess than 90.0 percent and not morę 
than 110.0 percent of the labeled amounts of 
acetaminophen (C 0 H 9 N0 2 ) and codeine phos¬ 
phate hemihydrate (Ci B H 2 iNC >3 ■ H 3 P0 9 ■ 72 H 2 O). 

Packaging and storage —Preserve in tight, light-resistant 
containers, and storę at controlled room temperaturę. 

USP Reference standards (11)— 

USP Acetaminophen RS 
USP Codeine Phosphate RS 


Identification— 

A: The retention times of the major peaks in the chro- 
matogram of the Assay preparation correspond to those in 
the cnromatogram of the Standard preparation , as obtained 
in the Assay . 

B: A quantity of finefy powdered Tablets, equivalent to 
about 12 mg of codeine phosphate, meets the requirements 
of Identification test 8 under Acetaminophen and Codeine 
Phosphate C apsules. 

Dissolution (711)— 

Medium: 0.01 N hydrochioric acid; 900 ml. 

Apparatus 2: 50 rpm. 

Time: 30 mrnutes. 

Procedurę —Determine the amounts of acetaminophen 
(C»H^N0 2 ) and codeine phosphate hemihydrate 
(CtahhiNOs ■ H 3 PO 4 ■ W 2 O} dissolved by emplgying the 
procedurę set forth in the Assay „ except to use 0.0 T N hy- 
drochloric add to prepare the Codeine phosphate standard 
stock solution and to make any other necessary volumetric 
adjustments. 

Tolerances— Not less than 75% (Q) of the labeled 
amounts of C b HqN0 2 and CtahhiNOa - H 3 PO 4 - VjH 2 0 is dis- 
sofved in 30 minutes. 

Uniformity of dosage units (905): meet the require- 

ments. 

PROCEDURĘ FOR CONTENT UNIFORMITY— 

Buffer solution , Mobile phose , Codeine phosphate standard 
stock solution, Standard preparation , and Chromatographic 
system— Prepare as directed in the Assay. 

Sample preparation—Transfer 1 Tablet to a 100 -mL volu- 
metric fiask, add about 75 mL of Mobile phase t and sonieate 
for 10 minutes. Dilute with Mobile phose to volume, and 
mix. Transfer 5.0 mL of the resulting solution to a 50-mL 
volumetrie fiask, dilute with Mobile phose to volume, and 
mix. Pass a portion of this solution through a suitable 1-pm 
filter. 

Procedurę —Separately inject equal volumes (about 30 pL) 
of the Standard preparation and the Sample preparation into 
the chroma tograph, record the chromatograms, and meas- 
ure the peak responses* Calculate the auantity, in mg, of 
acetaminophen (CeHpNCb) in each Tablet taken by the 
formula: 

1000G (ru/rs) 

in which C A is the concentration, in mg per mL, of USP 
Acetaminophen RS in the Standard preparation; and r^and r* 
are the peak responses obtained from the Sample prepara- 
tian and the Standard preparation, respectively. Calculate the 
guantity, rn mg, of codeine phosphate hemihydrate 
(CnHjiNOa ■ H3PO4 * Y 2 H 2 O) in each Tablet taken by the 
formula: 

(406.37/397.37)1000 C c (r u / r s ) 

in which 406,37 and 397.37 are the molecular weights of 
codeine phosphate hemihydrate and anhydrous codeine 
phosphate, respectively; C c is the concentration, in mg per 
mL, of USP Codeine Phosphate RS in the Standard preporo- 
tion; and the other terms are as defined herein. 

Assay— 

Buffer solution —Dissoive 2.04 g of monohasic potassium 
phosphate in about 950 mL of water. Add 2 mL of Lriethyb 
aminę, adjust with phosphoric acid to a pH of 2.35, dilute 
with water to 1000 mL, and mix. 

Mobile phose —Prepare a filtered and degassed mixture of 
Buffer solution and methanol (92:8). Make adjustments Śf 
necessary {see System Suitability under Chromotography 
(621)). 

Codeine phosphate standard stock solution —Dissolve an 
accurately weigned quantity of USP Codeine Phosphate RS 
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in Mobile phase to obtain a solution having a known con¬ 
centration of about 0.3 mg per mL 

Standard preparation—Transfer about 30 mg of USP AceL 
aminophen RS and 100 / mL of Codeine phosphate standard 
stock solution, / being the ratio of the labeled amount, in 
mg, of codeine phosphate hemihydrate to that of aeetamin- 
opnen, to a 100-mL volumetric fiaska di lute with Mobile 
phase to volume, and mix. This solution contains about 
0.3 mg of acetaminophen and 0 . 1 / mg of codeine phos¬ 
phatenem ihydratę per mL 

Assay preparation —Weigh and finely powder not fewer 
than 20 Tablets, Transfer an accurateiy weighed portion of 
the powder, equivalent to about 300 mg of acetaminophen, 
to a 100-mL volumetric ffask, add about 75 mL of Mobile 
phase, and sonicate for 10 minutes. Ditute with Mobile phase 
to volume, and mm. Transfer 5.0 mL of the resulting solu¬ 
tion to a 50-mL volumetric fiask, dilute with Mobile phase to 
volume, and mix. Pass a portion of this solution through a 
suitable 1 -pm filter. 

Chromatographic system (see Chromatography <621})—The 
Eiqued chromatograph is eauipped with a 214-nm detector 
and a 4.6-mm x 25-cm column that contains 5-pm packing 
LI. The flow ratę is about 1.5 mL per minutę. Chromato¬ 
graph the Standard preparation, and record the peak re¬ 
sponses as directed for Procedurę: the resolution, R between 
acetaminophen and codeine phosphate is not less than 2 . 0 ; 
and the relative standard deviation for replicate injections is 
not morę than 2 . 0 % and 3 . 0 %, respecttvely. 

Procedurę —Separately inject equal volumes (about 30 pL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the peak responses. Całculate the quanttty, in mg, of 
acetaminophen (CsHgNCh) in the portion of Tablets taken 
by the formula: 

(LQ/Cu)(rul rś) 

in which i is the labeled quantity, in mg, of acetaminophen 
in each Tablet; O is the concentration, in mg per mL, of 
USP Acetaminophen RS in the Standard preparation; Cu is 
the concentration, in mg per mL, of acetaminophen in the 
Assay preparation, based upon the labeled quantity per Tab¬ 
let and tne extent of ditution; and r u and rs are the peak 
responses obtained from the Assay preparation and the Storn 
dard preparation , respectively. Całculate the quantity, in mg, 
of codeine phosphate hemihydrate (CieH^NOa ■ H 3 PO., ■ 
YaHiO) in the portion of Tablets taken by the formula: 

(406.37/39 7.37)(ICc / Q(r v / n) 

in which 406,37 and 397 37 are the molecular weights of 
codeine phosphate hemihydrate and anhydrous codeine 
phosphate, respectively; i is the labeled guantity, In mg, of 
codeine phosphate hemihydrate in each Tablet; Cc is the 
concentration, in mg per mL, of USP Codeine Phosphate RS 
in the Standard preparation; is the concentration, in mg 
per mL, of codeine phosphate hemihydrate in the Assay 
preparation, based upon the labeled guantity per Tablet and 
the extent of dilution; and the other terms are as defined 
herein. 


Acetaminophen, Dextromethorphan 
Hydrobromide, Doxylamine Succinate, 
and Pseudoephedrine Hydrochloride 
©rai Solution 


DEFINITION 

Acetaminophen, Dextromethorphan Hydrobromide, Doxyh 
aminę Succinate, and Pseudoephedrine Hydrochloride 
Orał Solution contains NLT 90.0% and MMT 110.0% of 


the labeled amount of acetaminophen (CaHsNCh), dextro- 
methorphan hydrobromide (CtaH^NO - HBr - HjO), doxyl- 
amine succinate (C 17 H 22 N 1 O ■ QHgO<), and pseudoephed¬ 
rine hydrochloride (CmHisMO - HCI), 

IDENTIFICATION 

* A. The retention time of the acetaminophen peak of the 

Sample solution corresponds to that of the Standard solu¬ 
tion f as obtained in the Assay for Acetaminophen. 

9 B. The retention time of the dextromethorphan peak of 
the Sample solution corresponds to that of the Standard 
solution , as obtained in the Assay for Dextmmethorphon 
Hydrobromide. 

* C. The retention time of the doxylaminę peak of the 

Sample solution corresponds to that of the Standard solu¬ 
tion, as obtained in the Assay for Ooxylamtne Succinate . 

* D. The retention time of the pseudoephedrine peak of 

the Sample solution corresponds to that of the standard 
solution, as obtained in the Assay for Pseudoephedrine 
Hydrochloride. 

ASSAY 


Change to read : 

• Acetaminophen 

Mobile phase: Methanol and water (45:55) 

Standard solution: 0.2 mg/mL of USP Acetaminophen 
RS in Mobile phase 

Sample solution: Nominally 0.2 mg/ml of acetamino¬ 
phen from a volume of Orał Solution In Mobile phase 
prepared as follows. Dilute a volume of Orał Solution, 
equivalent to about 200 mg of acetaminophen, in Mo¬ 
bile phase. 

Chromatographic system 

(See Chromatography <621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 
Column: 4.6-mm x 25-cm; packing LI 
Flow ratę: 1 ml/min 
Injection volume: 10j.iL 
System suitability 
Sample: Standard solution 
Suitability requirements 

A A(/spje 

Tailing factor: NMT 2.0 for the acetaminophen peak 
Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Całculate the percentage of the labeled amount of acet¬ 
aminophen (QH?NC> 2 ) in the portion of Orał Solution 
taken: 

Result = (r u (n) x (Cs/C u) x 100 

r v - peak response of acetaminophen from the 
Sample solution 

rj = peak response of acetaminophen from the 
Standard solution 

Cs = concentration of USP Acetaminophen RS in 
the Standard solution (mg/mL) 

Cu - nominał concentration of acetaminophen in 
the Sample solution (mg/ml) 

Acceptance criteria: 9O.0%-110.0% of the labeled 
amount of acetaminophen (CaHgNO?) 

C hangę to read: 

* Dextroiviethoiiphan Hydrobromide 

Solution A: 6.8 g/L of monobasic potassium phosphate 
in water 

Mobile phase: Aceton itrile and Solution A (45:55) 
Standard solution: 0.1 mg/mL of USP Dextromethor- 
phan Hydrobromide RS, 0.04 mg/ml of USP Doxyi- 
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aminę Succinate RS, and 0.2 mg/mL of USP Pseudoe- 
phednne Hydrochloride RS in Mobile phase 
Sample solution: Nominafly 0.1 mg/mL of dextrometłv 
orpnan hydrobromide from a volume of Orał Solution 
in Mobile phase prepared as folfows* Dilute a volume of 
Orał Solution, equivalent to about 5 mg of dextrome£h~ 
orphan hydrobromide, in Mobile phase * 
Chromatographic system 
(See Chromatogrnphy (621), 5yxtem Suitability.) 

Modę: LC 

Detector: UV 220 nm 
Column: 4.6-mm x 25-cm; packing L9 
Flow ratę: 2*5 mL/min 
Injection volume: 10 fil 
System suitability 
Sample: Standard solution 

[NOTĘ—The relative retention times for pseudoephed¬ 
rine, dextromethorphan, and doxylamme are 0*38, 
0*65, and 1*0, respectivefy*] 

Suitability reguirements 

A ±USP4Q 

Tailing factor: NMT 2.5 for the dextromethorphan, 
doxyTamrne, and pseudoephedrine peaks 
Relative standard deviation: NMT 2.0% for dextro- 
methorphan, doxylamine, and pseudoephedrine 
Anafysis 

Sam pies: Standard solution and Sample solution 
Calcuiate the percentage of the labeled amount of dex- 
tromethorphan hydrobromide (CtahhsNO ■ HBr - H 2 Q) 
in the portion of Orał Solution taken; 

Result (ru/rj) x (Cs/O,) x x 100 

ru = peak response of dextromethorphan from the 
Sample solution 

r s - peak response of dextromethorphan from the 
Standard solution 

Cs - concentration of USP Dextro methorphan 
Hydrobromide RS in the Standard solution 
(mg/mL) 

Cu - nominał concentration of dextromethorphan 
hydrobromide in the Sample solution 
(mg/mL) 

M r i — molecular weight of dextromethoiphan 

hydrobromide monohydrate, A 3/0.32 A t/j^o 
Mn = molecular weight of annydrous 

dextromethorphan hydrobromide, 352*32 
Acceptance criteria: 90.0%-1 10.0% of the labeled 
amount of dextromethorphan hydrobromide 
(CtaHjiNO HBr - H^O) 

DOXYLAMINE SUCCINATE 

Solution A, Mobile phase. Standard solution, Chro¬ 
matographic system, and System suitability: Proceed 
as drrected in the Assay for DextrQmethorphon 
Hydrobromide , 

Sample solution: Nominafly 0.04 mg/mL of doxylamine 
succinate from a volume of Orał Solution in Mobile 
phase prepared as follows* Dilute a volume of Ora! Solu¬ 
tion, eguivalent to about 2 mg of doxylamine succinate, 
in Mobile phase , 

Analysrs 

Sam pies: Standard solution a nd Sample solution 
Calcuiate the percentage of the labeled amount of dox- 
ylamine succinate (C 17 H 22 N 2 O - CiHćCb) in the portion 
of Orał Solution taken: 

Result = (r^/rs) x {Cs/Cu) x 100 

r» - peak response of doxylamine from the Sample 
solution 


r s - peak response of doxylamine from the 
Standard solution 

C s = concentration of USP Doxyfarmne Succinate 
RS in the Standard solution (mg/mL) 

C u = nominał concentration of doxylamine 

succinate tn the Sample solution (mg/mL) 
Acceptance criteria: 90,0%-110.0% of the labeled 
amount of doxylaminę succinate (CuH^NaG ■ C. { H*Q,t) 

• Pseudoephedrine Hydrochloride 

Solution A, Mobile phase, Standard solution, Chro¬ 
matographic system, and System suitability: Proceed 
as directed in tne Assay for 6extromethorphan 
Hydrobromide. 

Sample solution: Nommally 0*2 mg/mL of pseudoe- 
phedrine hydrochloride from a volume of Orał Solution 
in Mobile phase prepared as follows* Dilute a volume of 
Orał Solution, eóuivalent to about 10 mg of pseudoe¬ 
phedrine hydrochloride, in Mobile phase. 

Analysis 

Samples: Standard solution and Sample solution 
Calcuiate the percentage of the labeled amount of 
pseudoephedrine hydrochloride (C 10 H 15 NO HCI) in 
the portion of Orał Solution taken: 

Result - (r y /r s ) x (Cs/CJ) x 100 

r u = peak response of pseudoephedrine from the 
Sample solution 

rs = peak response of pseudoephedrine from the 
Standard solution 

Cs - concentration of USP Pseudoephedrine 

Hydrochloride RS in the Standard solution 
(mg/mL) 

C u - nominał concentration of pseudoephedrine 
hydrochloride in the Sample solution 
(mg/mL) 

Acceptance criteria: 9Q,0%-110*0% of the labeled 
amount of pseudoephedrine hydrochloride (CjnH 15 NO - 
HCI) 

PERFORMANCE TESTS 

• Uniformjty of Dosage Un(ts (9G5) 

For single-unit containers 
Acceptance criteria: Meets the reguirements 

• DELIVERABLE VOLUME (698) 

For multiple-unit containers 
Acceptance criteria: Meets the reguirements 

IMPURITIES 


Add the fotlowing: 

4-AWrNOPHENOŁ IN ACETAMINOPHEN-CONTAINING DRUG 
Products (227): Meets the requirement5 A uswi 

SPECIFIC TESTS 

MIC ROBI AL ENUMERATtON TESTS (61) and TESTS FOR SFECI- 

fied Microorganisms (62): The total bacterial count 
does not exceed 100 cfu/g, the total combined molds 
and yeasts count does not exceed 10 cfu/g, and il meets 
the requirements of the tests for absence of Salmonella 
species and Escherkhia coli. 

• pH (791): 4 S—6*3 

• Alcohol Determination (611), Method II (if present): 

90.0%-!! 0*0% of the labeled amount of alcohol 
(OH,OH) 

ADDITIONAL REQUIREMENT5 

• Packaging and Storage: Preserve in tight containers, 

and storę at controlled room temperaturę. 
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• USP Reference Standard; (11) 

USP Acetaminophen RS 

USP Dextrometnorphan Hydrobromide RS 

USP Doxyfamine Sucdnate RS 

USP Pseudoephedrine Hydrochloride RS 


Acetaminophen and Diphenhydramine 
Ci tratę Tablets 


DEFINKTiON 

Acetaminophen and Diphenhydramine Citrate Tablets con- 
tain NLT 90.0% and NMT 110,0% of the labeJed amount 
of acetaminophen (CaH^NCh) and diphenhydramine dt- 
rate (Ci?H 21 NO ■ QH b O ? ), 

IDENTIFICATION 

* A, The retention times of the major peaks of the Sample 
solution , obtained in the Assay for Acetaminophen and in 
the Assay for Diphenhydramine Citrate, relative to the re¬ 
tention times of the respective internal standardy corre- 
spond to those of the respective Standard solution. 

ASSAY 


C hangę to read: 

• Acetaminophen 

Mobile phase: Methanol and water (40:60) 

Diluent: Methanol and water (1:4) 

Internal standard solution: 8.0 mg/mL of guaifenesin 
in Diluent 

Standard stock solution: 0.5 mg/mL of USP Acetamin¬ 
ophen RS, prepared as follows. Transfer 50 mg of USP 
Acetaminophen RS to a lGO-mŁ volumetric fiask. Dis* 
solve in 2.5 mL of methanol, and dilute with water to 
volume. 

Standard solution: 0,02 mg/mL of acetaminophen 
from Standard stock solution and 0.8 mg/mL of 
guaifenesin from Internal standard solution , in Mobile 
phase 

Sample stock solution: Nominally 0,5 mg/mL of acet* 
aminophen prepared as follows. Transfer a portion of 
the powder from NLT 20 finely powdered Tablets, nom- 
inally equivalent to an appropriate amount of acetamin¬ 
ophen, to a suitabfe volumetric fiask. Add 25% of the 
total volume of methanol, and shake by mechanicai 
means for 10 min, Dilute with water to volume. 

Sample solution: Nommafly 0.02 mg/mL of acetamino¬ 
phen prepared as follows. Transfer 2.0 mL of Sample 
stock solution to a 50-mL volumetric fiask, add 5.0 mL 
of Internal standard solution, and dilute with Mobile 
phase to volume, 

Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: IC 

Detecton UV 254 nm 

Column: 4.6-mm x 15-cm; 5-pm packing LI 

Column temperaturę: 35 ± 0,5° 

Flow ratę: 1 m L/min 
Injection volume: T 0 pL 
System suitability 
Sample: Standard solution 

[Notę—T he refative retention times for acetaminophen 
and guaifenesin are 0.5 and 1,0, respectively.] 
Suitability reguirements 

ResoJution: NLT 6,0 between the anaiyte and inter¬ 
nal standard peaks 

A AUSto0 

Tailing factor: NMT 2 for the anaiyte peak 
Refative standard deviation: NMT 2.5% for the peak 
response ratios 


Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of acet¬ 
aminophen (CahkNOż) in the portion of Tablets taken: 

Result = ( Ru/Rs) x (Cs/Cu) x 100 

Ru ~ peak response ratio of acetaminophen to the 
interna) standard from the Sample solution 
Rs = peak response ratio of acetaminophen to the 
internal standard from the Standard solution 
Cs = concentration of USP Acetaminophen RS in 
the Standard solution (mg/mL) 

Cu = nominał concentration of acetaminophen in 
the Sample solution (mg/mL) 

Acceptance criteria: 90.G%~110.G% of the labeled 
amount of acetaminophen (C 3 H 9 N0 2 ) 


Change to read: 

* Diphenhydramine Citrate 

Diluent: Methanol and water ( 1 : 1 ) 

Mobile phase: Methanol, water, and glacial acetic add 
(61:38:1) containing 1.0813g of sodium 1-octanesul- 
fonate in each 1000 mL of solution 
Internal standard solution: 8 mg/mL of xylometazoline 
hydrochloride in water 

Standard solution: 0,38 mg/mL of USP Diphenhydra¬ 
mine Citrate RS A and 0.8 mg/mL of xylometazolme hy¬ 
drochloride From Internal standard solution in 
Di(uent±u5P4o 

Sample solution: Nominally 0.38 mg/mL of diphenhy- 
dramine citrate prepared as follows. Transfer a portion 
of the powder from NLT 20 finely powdered Tablets, 
nominally equivalent to 38 mg of diphenhydramine Cit¬ 
rate, to a IGO-mL vofumetric fiask. Add 65 mL of Dilu¬ 
ent, and shake by mechanical means for 15 min. Add 
5.0 mL of Internal standard solution , and dilute with 0/7* * 
uent to volume. 

Chromatographic system 
(See Chromatograpny (621), System Suitability ,) 

Modę: LC 

Detector: UV 265 nm 

Column: 3.9-mm x 30-cm; packing LI 

Column temperaturę: 35 ± 0.5° 

Flow ratę: 1.5 mL/min 
injection volume: 50 j.iL 
System suitability 
Sample: Standard solution 

[Notę—T he relative retention times for A A usm diphen¬ 
hydramine citrate and xylometazoline hydrochloride 
are 0-7 and 1 . 0 , respectively,] 

Suitability reąuirements 

Resoiution: NLT 2.5 between the anaiyte and inter¬ 
nal standard peaks 

Tailing factor: NMT 1.7 for the anaiyte peak 
Refative standard deviation: NMT 2.0% for the peak 
response ratios 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of di¬ 
phenhydramine citrate (C 17 H 21 NO ■ CgHsO?) in the por¬ 
tion or Tablets taken: 

Result = (fiy/Rs) x (Cs/Cu) x 100 

Ru = peak response ratio of diphenhydramine 
citrate to the internal standard from the 
Sample solution 

Rs = peak response ratio of diphenhydramine 
citrate to the internal standard from the 
Standard solution 
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Cs - concentration of USP DiphenhydramEne 

Citrate RS rn the Standard sofution (mg/mL) 

C u = nominał concentration of diphenhydramine 
citrate in the Sample solution (mg/mL) 
Acceptance crlteria: 90.0%-110.0% of the labeled 
amount of diphenhydramine citrate (Ci?H 2 iNO - 
QHs0 7 ) 

PERFORMANCE TESTS 

* DISSOLUTLON (711), Procedurę, Apparatus 1 and Apparotus 

2, Immediate-Helease Dosage Forms, Procedurę for a pooied 

sample for immediate-retease dosage forms 

Medium: Water; 900 mL 

Apparatus 2: 50 rpm 

Time: 45 min 

Analysis: Calculate the percentage of the labeled 
amount of acetaminophen {C B H g N0 2 ) and diphenhydra- 
minę citrate (Ci 2 H 2 vNG ■ QH s O ? ) dissolyed using the 
procedures set forth in the Assay for Acetaminophen and 
the Assay for Diphenhydramine Citrate, respectiyely, and 
make any necessary volumetrk adjustments, 

Tolerances: NLT 75% (Q) of the labeled amount of 
acetaminophen (C a H 9 N0 2 ) and diphenhydramine citrate 
(CuH 2 iNO - C 6 H e 0 7 ) is dissolyed. 

* Uniformity of Dosage Units (905), Content Uniformityi 

Meet the repuirements with respect to acetaminophen 
and diphenhydramine citrate 

IMFURITJES 


Add the foflowing: 

4-AMJNOPHENOL in Acetamjnophen-Containing drug 
Products (227): Meet the requirements At / 5 p^ 

ADDITIONAL R£QUIREMENT$ 

■ Packaging and Storage; Preserve in tight eontainers, 
and storę at contro)led room temperaturę. 

* USP Reference Standards (11) 

USP Acetaminophen RS 

USP Diphenhydramine Citrate RS 


Acetaminophen, Diphenhydramine 
Hydrochloride, and Pseudoephedrine 
Hydrochloride Tablets 

DEFINITION 

Acetaminophen, Diphenhydramine Hydrochloride, and Pseu- 
doephedrine Hydrochloride Tablets contain NLT 90.0% 
and NMT 110,0% of the labeled amount of acetamino- 
phen (C a H 9 N0 2 ), diphenhydramine hydrochloride 
(Cj/HziNO ■ HCI), and pseudoephedrine hydrochloride 
(CidHisNO ■ HCI). 

IDENTIFICATION 

* A, The retention time of the acetaminophen peak of the 

Sample solution corresponds to that of the Standard solu¬ 
tion, as obtained in the Assay for Acetaminopheni 

* B. The retention time of the diphenhydramine peak of 

the Sample solution corresponds to that of the standard 
solution, as obtained in the Assay for Diphenhydramine 
Hydrochloride . 

■ C, The retention time of the pseudoephedrine peak of 
the Sample solution corresponds to that of the Standard 
solution, as obtained in the Assay for Pseudoephedrine 
Hydrochloride. 


ASSAY 


Change to read: 

* Acetaminophen 

Sofution A: Transfer 6.8 g of monobasic potassium 
phosphate to a 1000-mL volumetric Fiask, and add 
water fo dissolve. Add 2.0 mL of triethylamine, and di- 
lute with water to volume, Adjust with phosphoric acid 
to a pH of 4,0. 

Diluent: Acetonitrile and Solution A (11:89) 

Mobile phase: Acetonitrile and Solution A (6:94) 
Standard solution: 25 pg/mL of USP Acetaminophen 
RS, 12.5 pg/mL of USP Diphenhydramine Hydrochloride 
RS, and 30jiq/mLof USP Pseudoephedrine Hydrochlo¬ 
ride RS m Diluent 

Sample stock solution: Nominally 5 mg/mL of acet¬ 
aminophen In Diluent prepared as follows, Transfer an 
amount nominally eguivalent to 500 mq of acetamino¬ 
phen from NLT 20 ffnely powdered Tablets to a 100-mL 
yolumetric fiask, add 75 mL of Diluent, shake, and sonh 
cate for 15 min. Dilute with Diluent to vo!ume. 

Sample solution: Nominally 25 pg/mL of acetamino¬ 
phen from the Sample stock solution in Diluent 
Chromatographk system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 220 nm 
Column: 4.6-mm x 15-cm; packing L10 
Flow ratę: 2 mL/min 
Injection yolume; 20jiL 
System sultability 
Sample: Standard solution 
Sultability requrrements 

Tatling factor: NMT 2.0 for the acetaminophen, di~ 
pherinydramine, and pseudoephedrine peaks 
Relative standard devlatlon: NMT 2.0% determined 
from the acetaminophen, diphenhydramine hydro¬ 
chloride, and pseudoephedrine hydrochloride re¬ 
sponse s for re pika te mjections 
Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of acet¬ 
aminophen (C a H 9 N0 2 ) in the portion of Tablets taken; 

Resutt = (fij/o) x ( Q/Cu ) x 100 

r u = peak response of acetaminophen from the 
Sample sofution 

= peak response of acetaminophen from the 
Standard solution 

C s - concentration of USP Acetaminophen RS in 
the Standard solution (pg/mL) 

C u = nominał concentration of acetaminophen in 
the Sample solution (pg/mL) 

Acceptance crlteria: 90.0%-110.0% of the labeled 
amount of acetaminophen {CaH 9 N0 2 ) 

Change to read: 

■ Diphenhydramine Hydrochloride 

Solution A, Diluent, Mobile phase, Standard solution, 
Chromatographk system, and System suitability: 
Proceed as directed in the Assay for Acetaminophen . 
Sample stock solution: Nominally 0,125 mg/mL of di¬ 
phenhydramine hydrochloride in Diluent prepared as 
follows. Transfer an amount nominally equiva!ent to 
12.5 mg of diphenhydramine hydrochloride from a por¬ 
tion of Tinely powdered Tablets (NLT 20) to a 100-mL 
yolumetric fiask, add 75 mL of Diluent, and sonrcate for 
15 min. Dilute wEth Diluent to yolume. 
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Sample solution: Nominally 12.5 pg/ml of diphenhy- 
dramine ^hydrothlorideAW^D from the Sample stock sc- 
lution in Difuent 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of di- 
phenhydramine hydrochioride (Ci 7 H 2 iNO * * HCI) in the 
portion of Tablets taken: 

Result - ( ru/n) x (C s /G) x 100 

r u = peak response of diphenhydramine from the 
Sample solution 

fi - peak response of diphenhydramine from the 
Standard solution 

Cs - concentration of USP Diphenhydramine 

Hydrochioride RS in the Standard solution 
(j-ig/mL) 

C u = nominał concentration of diphenhydramine 

hydrochioride in the Sample solution (pg/mL) 
Acceptance criteria: 90.0%-110.0% of the labeled 
amount of diphenhydramine hydrochioride (Ct?H 2 iNO- 
HCI) 

• PSEUDOEPHEDRINE HYDROCHIORIDE 

Solution A, Diiuent, Mobile phase, Standard solution, 
Chromatographk system, and System suitability: 
Proceed as directed in the Assay for Acetaminophen . 
Sample stock solution: Nominally 0,3 mg/mL of pseu¬ 
doephedrine hydrochioride in Diluent prepared as fol- 
lows, Transfer an amount nominally equivalent to 
30 mg of pseudoephedrine hydrochioride from a por¬ 
tion of finely powdered Tablets (NLT 20) to a 100-mL 
volumetric fiask, add 75 mL of Diluent, and sonicate for 
15 min. Dilute with Diluent to volume. 

Sample solution: Nominally 30 jig/mL of pseudoe- 
phedrine hydrochioride from the Sample stock solution 
in Diluent 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
pseudoephearine hydrochioride (CioHisNO • HCI) in 
the portion of Tablets taken: 

Result - {fu/n) x (Cs/G) x 100 

r u = peak response of pseudoephedrine from the 
Sample solution 

Cs - peak response of pseudoephedrine from the 
Standard solution 

Cs = concentration of USP Pseudoephedrine 

Hydrochioride RS in the Standard solution 
(jig/mL) 

Cu - nominał concentration of pseudoephedrine 

hydrochioride In the Sample solution (pg/mL) 
Acceptance criteria: 90.0%-110,0% of the labeled 
amount of pseudoephedrine hydrochioride {CioHisNO * 
HCI) 

PERFORMANCE TEST5 

• Dissolution (711), Procedurę; Apparatus 1 and Apparatus 

2, Immediate-Rełease Dosoge Forms, Procedurę for a pooled 
sample for immediate-release dosoge forms 
Medium: pH 5,8 phosphate buffer (see Recigents, Indico- 
tors, and Solutions—Buffer Solutions); 900 mL 
Apparatus 2: 50 rpm 
Time: 45 min 

Solution A, Diluent, Mobile phase, Standard solution, 
and Chromatographk system: Proceed as directed in 
the Assay for Acetaminophen. 

Sample solution A: Combine equal volumes of the 
ffltered Solutions, and use the pooled sample. 

Sample solution B: Transfer 5.0 ml of Sample solution A 
to a lOG-mL volumetric fiask. Dilute with Mobile phase 
to voiume. 


Analysis: Using Sample solution A and the Standard solu¬ 
tion, and making any necessary vo!umetric adjustments, 
proceed as directed in the Assay for Diphenhydramine 
Hydrochioride and the Assay for Pseudoephedrine Hydro¬ 
chionde , and determine the percentage of the labeled 
amount of diphenhydramine hydrochioride (C^H^NO - 
HCI) and pseudoephedrine hydrochioride (CtoHisNO * 
HCI) dissolved # Using Sample solution B and the Stan¬ 
dard solution, and making any necessary volumetric ad¬ 
justments, proceed as directed In the Assay for Acet¬ 
aminophen, and determine the percentage of the 
labeled amount of acetaminophen (CbH*NO*) dissolved. 
Tolerances: NLT 75% (Q) of the labeled amount of 
acetaminophen (C 1 H 9 NO 2 ), diphenhydramine hydro- 
chloride (Ó7H21NO HCI), and pseudoephedrine hydro- 
chloride (CioHisNO - HCI) is dissolved. 

Por Tablets labeled as chewable 
Medium: pH 5.8 phosphate buffer (see Reagents , In- 
dicators, and Solutions—Buffer Solutions); 900 mL 
Apparatus 2: 75 rpm 
Time: 45 min 

Tolerances: NLT 75% (Q) of the labeled amount of 
acetaminophen (ChH^NG;), diphenhydramine hydro- 
chloride (C^HziNO ■ HCI), and pseudoephedrine hy- 
drochforide (CigHuNO ■ HCI) is dissolved. 

* Uniformuy of Dosage Units (905): Meet the 
requirements 

1MPURITIE5 


Add the fołiowtng: 

4-Aminophenol in Acetaminophen-Containing Drug 
Products (227): Meet the reguirementSA^a 

ADPITIONAL REQUIREMENTS 

* Packagjng and Storage: Preserve in tight containers, 

and storę at controlled room temperatura, 

• USP Reference Standards (11) 

USP Acetaminophen RS 

USP Diphenhydramine Hydrochioride RS 

USP Pseudoephedrine Hydrochioride RS 


Acetaminophen and Pseudoephedrine 
Hydrochioride Tablets 

DEFINITION 

Acetaminophen and Pseudoephedrine Hydrochioride Tablets 
contain NLT 90.0% and NMT 110.0% of the labeled 
amount of acetaminophen (CbHspNOi) and pseudoephed¬ 
rine hydrochioride (CioHisNO ■ HCI), 

IDENTIFICATION 

* A, The retention limes of the acetaminophen and pseu¬ 
doephedrine peaks of the Sample solution correspond to 
those of the Standard solution, as obtalned in the Assay. 

ASSAY 


C hangę to read: 

• Procedurę 

Difuent: Acetonitrile and water (10:90) 

Solution A: 0.005 M ethanesulfonic acid and 0.05 M 
monobasic potassium phosphate 
Mobile phase: Acetonitrile and Solution A (100:900). 
Adjust with 5 N sodium hydroxide or 1 N hydrochloric 
acid to a pH of 4,6, 

Pseudoephedrine hydrochioride standard stock solu¬ 
tion: 0.6 mg/mL of USP Pseudoephedrine Hydrochlo- 
ride RS in Diluent 
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Standard solution: Transfer 6} mg of USP Acetamino¬ 
phen RS to a IGO-mL volumetric fiask, / being the ratio 
of the labeled quantity (mg) of acetaminophen to the 
labeled quandty (mg) of pseudoephedrlne hydrochlo- 
ride in each Tablet. Add 2.0 ml of 1 N hydrochloric 
add and 20 ml_ of Diiuent, and mix to dissolve. Add 
10.0 ml of Pseudoephedrlne hydrochforide standard stock 
solution and dilute with Diiuent to vo!ume. This solution 
cunlains 0.06/ mg/mL of USP Acetaminophen RS and 
0.06 mg/mL of USP Pseudoephednne Hydrochloride RS. 
Sample sofution: Nominally 0.06 mg/mL of pseudoe- 
phedrine hydrochforide prepared as folfows, Transfer a 
port i on of finefy powdered Tablets (NLT 20), equivalent 
to 30 mg of pseudoephedrlne hydrochloride, to a 
500-mL volumetric fiask, add 10.0 mL of 1 N hydro- 
chloric acid and 100 mL of Diiuent , and sonicate for 30 
min, with occasional shaking. Aflow to cool, and dilute 
with Diiuent to vofume. Pass a portion of this solution 
through a glass fiber fil ter, and use the fil tratę. 
Chromatographie system 
(See Chromatograpny (621 ), System Suita bili ty.) 

Modę: LC 

Detector: UV 214 nm 

Column: 4.6-mm x 25-cm; base-deactivated or ertd- 
capped packing LI 
Flow ratę: 3 mL/min 
Injection volume: 10 pL 
System suitability 
Sample: Standard sofution 

[Notę—T he relatiye retention times for acetaminophen 
and pseudoephedrlne are about 0.55 and 1 . 0 , respec- 
tively. *Aivsfi ] 

Suitability reguirements 

Resolution: NLT 3.5 between acetaminophen and 
pseudoephedrlne 

Talling factor: NMT 2 for the pseudoephednne peak 
Re!ative standard deviation: NMT 2.0% for replicate 
injections 
Analysis 

Samples: Standard solution and Sample sofution 
Calculale the percentage of the labeled amount of acet¬ 
aminophen (CgHąNCbJ and pseudoephednne hydro¬ 
chloride (CioHnNO ■ HC1) in the portion of labfets 
taken: 

Result - {r u In) x (G/G) x 100 

r u = peak response of the corresponding analyte 
from the Sample solution 

n = peak response of the corresponding analyte 
from the Standard solution 
C$ = concentration of the appropriate USP 

Reference Standard in the Standard sofution 
(mg/mL) 

C u - nominał concentration of the appropriate 
analyte in the Sampfe sofution (mg/mL) 
Acceptance arteria: 90.0%-110.0% of the labeled 
amount of acetaminophen (CsH^NO^) and pseudoe- 
phedrine hydrochloride (CidHisNO - HCI) 

PERFORMANCE TESTS 

* Dis SOLUTION (711), Procedurę , Apparatus 1 and Apparatus 
2, Immediate-Release Dosage Forms. Procedurę for o pooled 
sample for immediate-release dosage forms 
Medium: pH 5.8 phosphate buffer (see Reagents, Indka - 
fors, and Solutions—Buffer Solutions); 900 mL 
Apparatus 2: 50 rpm 
Time: 45 min 

Determine the percentage of the labeled amount of 
acetaminophen (GH 9 NO 2 ) and pseudoephednne hy¬ 
drochloride (CtoH) 5 NO - HCI) dis 5 olved by using the 
following method. 

Mobile phase: Proceed as directed in the Assay, 
Standard solution: (L/900) mg/mL of USP Fseudoe- 
phedrine Hydrochloride RS and (/.//900) mg/mL of USP 


Acetaminophen RS in Medium. [Note—L is the labeled 
quantity, in mg, of pseudoephednne hydrochloride in 
each Tablet; and / is the ratio of the labeled quantity, in 
mg, of acetaminophen to the labeled guantity, in mg, 
of pseudoephednne hydrochloride in each Tablet.] 
Sample solution: Flltered portion of the solution under 
test, suitably diluted with Medium, if necessary 
Chromatographie system and System suitability: Pro¬ 
ceed as directed in the Assay , except to inject tne Stan- 
dard solution. 

Analysis 

Samples: Standard solution and Sampfe solution 
[Notę —Inject 20 jiL of the Samples , and measure the 
responses for the acetaminophen and pseudoephed¬ 
nne peaks.] 

Calculate the percentage of the labeled amount of acet¬ 
aminophen (CgHEłNO?) and pseudoephedrlne hydro¬ 
chloride (CioHisNO ■ HCI) dissolved: 

Result = (ro/n) x V x {Cdi) x 100 

fu - peak response of the corresponding analyte 
from the Sample solution 

n = peak response of the corresponding analyte 
from tne Standard solution 
V - volume of Medium , 900 ml 
Cs - concentration of the appropriafe USP 

Reference Standard in the Standard solution 
(mq/mL) 

i - label amount of the corresponding analyte in 
a Tablet (mg) 

Tolerances: NLT 75% (Q) of the labeled amount of 
acetaminophen (CahbNOi) and pseudoephedrlne hydro¬ 
chforide (CtdHisNO - HCI) Is dlssofved. 

For Tablets labeled as chewable 
Medium: pH 5.8 phosphate buffer (sec Reagents , In 
dicators; and Solutions — Buffer Solutions): 900 mL 
Apparatus 2: 75 rpm 
Time: 45 min 

Standard solution, Sample solution, Chromało- 



sample for immediate-release dosage forms. 
Tolerances: NLT 75% (Q) of the labeled amount of 
acetaminophen (CaH^NOj) and pseudoephedrlne hy¬ 
drochloride (CioHtsNO ■ HC!) is dissolved, 

* Uniformitv of Dosage Units (905): Meet the 
reguirements 

IMPUR1TIES 


Add the following: 

*• 4-Aminofhenol in Acetaminophen-Containing Drug 
Products (227): Meet the requirements A u 5 P 4 o 

ADDITIONAL REQUIREMENTS 

* Packaging and Storage: Preserve in tight containers, 
and storę at controiled room temperatura. 

• USP Reference Standards (11) 

USP Acetaminophen RS 

USP Pseudoephedrlne Hydrochloride RS 


Acetaminophen and Tramadol 
Hydrochloride Tablets _ 

New title: Tramadol Hydrochloride and Acetaminophen 
Tablets 

(7We for this monograph —nof to change until February 7, 
2017) 

(Prlor to February 7, 2017, the current practice of labeling 
the artkle of commerce with the name Acetaminophen 
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and Tramadol Hydrochloride Tablets may be continued. 
Use of the name Tramadol Hydrochloride and Acetamino - 
phen Tablets will be permitted as of August I, 2014 y but 
the use of this name will not be mandatory until February 
h 2017. The 30-month extemion will provide the time 
needed by manufacturers and u sers to make necessary 
chonges.) 

DEFINITłON 

Acetaminophen and Tramado! Hydrochloride Tablets contain 
NLT 90*0% and NMT 110,0% of the labeled amounts of 
tramadol hydrochloride (CieHisNCb ■ HCI) and acetammo¬ 
phen (CsH^NOi). 

IDENTIFICATION 

* A. The retention times of Tramadol sample solution and 
the Acetaminophen sample solution correspond to those of 
the Standard solution , as obtained in the Asscry. 

A$SAV 


Change to read; 

* Procedurę 

Mobile phase: Tetrahydrofuran, triethylamine, water, 
and trmuoroacetic acid (8; 0,1; 92; 0,1). The apparent 
pH of the finał solvent mixture should be between 2.2 
and 2.4. 

Diluent: Methanol and water {1:9) 

Standard solution: 0,065 mg/mL of USP Acetamino¬ 
phen RS and 0.075 mg/mL of USP Tramadol Hydrochlo¬ 
ride RS in Diluent. Sonication may be used to aid 
dissofution. 

Sample stock solution: Weigh NLT 20 Tablets, and de- 
termine the average Tablet weight. Grind the Tablets 
mto a firie powder, and transfer an amount equivalent 
to one Tablet to a 50-mL volumetric fiask, Ada 30 mL 
of Diluent with continuous shaking to disperse the pow- 
der. Sonicate for 15 min with intermittent shaking, and 
shake the fiask on a mechamcal shaker for 30 min. Di- 
lute with Diluent to volume, and mix well. Centiifuge 
the suspension, and use the supernatant for subsequent 
dflutions. 

Tramadol sample solution: Nominally 75 pg/mL of 
tramadol hydrochloride in Diluent from the Sample stock 
solution 

Acetaminophen sample solution; Nominally 65 jig/nnL 
of acetaminophen in Diluent from the Sampfe stock 
solution 

Chromatographic system 

(See Chromatography (621), Sysfem Suitability.) 

Modę: LC 

Detector: UV 216 nm for tramadol hydrochloride and 
UV 249 nm for acetaminophen 
Column: 4,6-mm x 15-cm; 5-pm packing LII 
Column temperaturę: 50° 

Flow ratę: 1 mL/min 
Injection volume: 20 \il 
Run time: 4 times the retention time of 
acetaminophen 
System suitability 
Sample: Standard solution 
Suitability reguirements 

Resolutlon: NLT 10.0 between acetaminophen and 
tramadol 

Tailing factor: NMT 2.0 for each analyte 
Relative standard deviation: NMT 2.0% for each 
analyte 
Analysis 

Sam pi es; Standard solution , Tramadol sample solution , 
and Acetaminophen sample solution 


Calcu Jatę the percentage of the labeled amount of 
tramadol hydrochloride (CJ 0 H 25 NO 2 * HCI) in the por- 
tion of Tabfets taken; 

Result = (ruto) x ( QfCu ) x 100 

r 0 = peak response of tramadol from the Tramadol 
sample solution 

r$ - peak response of tramadol from the Standard 
solution 

Cj - concentration of USP Tramadol Hydrochloride 
RS in the Standard solution (mg/mL) 

Cu = nominał concentration of tramadol 

hydrochloride in the Tramadol sample solution 
(mg/mL) 

Calcu la te the percentage of the labeled amount of 
acetaminophen (CeH^NGi) In the portion of Tablets 
taken: 

Result = (ruto) x (QfCu) x 100 

r u = peak response of acetaminophen from the 
Acetaminophen sampfe solution 
r$ = peak response of acetaminophen from the 
Standard solution 

Q = concentration of USP Acetaminophen RS in 
the Standard solution (mg/mL) 

Cu - nominał concentration of acetaminophen in 
the Acetaminophen sample solution (mg/mL) 
Aoceptance criteria 

Tramadol hydrochloride: 90.0%-110,0% of the la¬ 
beled amount of tramadol hydrochloride (C^HijNOj- 
HCI) 

Acetaminophen: 90.0%“110,0% of the labeled 
amount or acetaminophen (C a H 9 N 02 ) 

PERFORMANCE TEST5 
* DlSSOLUTfON (711) 

Test 1 

Medium: 0.1 N hydrochlork acid; 900 mL 
Apparatus 2: 50 rpm 
Time: 30 min 

Buffer solution: 6,8 mg/mL of monobasic potasstum 
phosphate in water, Adjust with phosphoric acid to a 
pH of 2,50, 

Mobile phase: Acetonitrile and Buffer solution (1:4) 
Standard solution: 0,36 mg/mL of USP Acetamino¬ 
phen RS and 0,04 mg/mL of USP Tramadol Hydrochlo¬ 
ride RS fn Medium 

Sample solution: Pass a portion of the solution under 
test through a suitable filter of 0.45-pm porę size. 
Chromatographic system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 272 nm 

Column: 4,6-mm x 15-cm; 5-pm packing L7 

Column temperaturę: 25° 

Flow ratę: 1 mL/min 
Injection volume: 25 |iL 

Run time: 2 times the retention time of tramado! 
System suitability 
Sample: Standard solution 

[NOT£—The relative retention times for acetaminophen 
and tramadol are about 0.5 and 1.0, respectively.] 
Suitability reguirements 

Resolution: NLT 5.0 between the acetaminophen 
and tramadol peaks 

Relative standard deviation: NMT 2.0% for both 
the acetaminophen and tramadol peaks 
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Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of the ]abeJed amounts of 
acetaminophen (CaH&NCb) and tramadol hydrochlo- 
nde (C 16 H 25 NO 2 * HC!) dissolved: 

Result - (ru/fs) x Cs x V x (1 fL) x 100 

r u - peak response of acetaminophen or tramadol 
from the Sample solution 

rs = peak response of acetaminophen or tramadol 
from the Standard solution 

Cs - concentration of USP Acetaminophen RS or 
USP Tramadol Hydrochloride RS in the 
Standard solution (mg/mL) 

V - volume of Medium, 900 ml 
i - label daim for acetaminophen or tramadol 
hydrochloride (mg/Tablet) 

Tolerances: NLT 80% (Q) of the labded amounts of 
acetaminophen (CsHsNO*) and tramadol hydrochloride 
(CieHz^NOz ■ HO) is dissolved. 

Test 2: if the product complies with this test, the label- 
ing indicates that it meets USP Dissoluticn Test 2 . 
Medium: OJ N hydrochloric acid; 900 ml 
Apparatus 2: 50 rpm 
Time: 20 min 

B uff er solution, Mobile phase, Standard solution, 
Sample solution, Chromatographk system, and 
Analysis: Proceed as directed in Dissoiution Test 1. 
Tolerances: NLT 80% (Q) of the labefed amounts of 
acetaminophen (C a H g N0 2 ) and tramadol hydrochloride 
(C 1 ĆH 25 NO 2 ■ HCI) is dissolved. 

■ Uniformity of Dosage Units {905): Meet the 
requirements 

OTHER COMPONENTS 


Delele the followlng: 

Limit of p-Aminophenol 

Ali Standards, the Sample solution, and the Blank solution 
musfc be mixed with the Basic ferricyanide solution and 
analyzed as sopn as possible after a 30-min waiting 
period. 

Diluent: Methanol and water (1:1) 

Basic ferricyanide solution: Dlssoke 1 g of sodium nh 
troferricyanide and 1 g of anhydrous sodium carbonate 
in 100 mL of water. 

Standard solution: Dissoke USP p-Aminophenol RS in 
Diluent to obtain a solution having a known concentra¬ 
tion of 0.05 mg/mL, Sonicate tf necessary to dlssoive. 
Transfer 5 mL of the resufting solution to a 100-mL vol- 
umetric fiask, and add 50 mL of Diluent and 5 ml of 
gasić ferricyanide solution. Difute with Diluent to volume, 
and rmx. Lei stand for 30 min. Pass the solution 
through a nylon membranę filter of 045-jim porę size, 
and use the fil tratę, 

Sample solution: Weigh NLT 20 Tablets. Grind the Tab- 
lets into a ftne powder, Accurately transfer an amount 
of powder, egukalent to about 5 g of acetaminophen 
based on the label daim, to a 100-mL volumetric fiask. 
Add 50 mL of Diluent , and sonicate for 15 min with 
intermittent shakrng, followed by mechanical shaking 
for 30 min, Add 6 mL of Basic ferricyanide solution. Di- 
lute with Diluent to volume, mix, and let stand for 30 
min, Cenlrlfuge a portion of the solution, pass the elear 
supernatanl through a nylon membranę filter of 0,45- 
pm porę size, and use the filtrate for analysis. 

Blank solution: Add 50 mL of Diluent to a 100-mL volu- 
metric fiask, Add 5 mL of Basic ferricyanide solution. Di- 
lute with Diluent to vo!ume, and let stand for 30 min. 
Pass a portion of the solution through a nylon mem¬ 
branę rilter of 0,45-pm porę size, and use the filtrate for 
analysis. 


Instrumental conditrons 

(See Ultraviolet-Visible Spectroscopy (857).) 

Modę: UV-Vis 

Analytkal wavelength: 710 nm 
Celi: 1 cm 
System suitability 
Sample: Standard solution 
Suitability reguirements 

Rclativc standard deviation: NMT 6.0%. The per- 
cent difference between the initial and finał absorb- 
ance readings of the Standard solution differs by NMT 
10 %. 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of p-aminophenol (C b H 7 NO) 
in the portion of Tablets taken: 

Result - (rufts) * (Cj/CJ x 100 

r u = peak response from the Sample solution 

r s - peak response from the Standard solution 

Q ~ concentration of USP p-Aminophenol RS in the 
Standard solution (mg/mL) 

Cu ~ nominał concentration of acetaminophen in 
the Sample solution (mg/mL) 

Acceptance criteria: NMT 0.01 %łusp 4 o 

IMPURITIES 


Add the foffowing: 

u 4 -Aminophenol in Acetaminophen-Containing Drug 
Products (227): Meet the requirements A ^wo 

Change to read: 
e 0RGAN1C IMPURITIES 

Mobile phase, Diluent, and Sample stock solution: 
Proceed as directed in the Assay. 

Standard solution: 0.75 pg/mL each of USP Tramadol 
Hydrochloride R5 and USP Tramadol Related Compound 
A RS in Diluent 

Sample solution: Pass a suitable volume of Sample 
stock solution through a nylon membranę filter of 0.45- 
pm porę size. Use me filtrate after discarding the first 
4 mL of filtrate. 

Chromatographic system 
(See Chromatography {62]), System Suitability.) 

Modę: LC 
Detector; 21 6 nm 

Column: 4.6-mm x 15-cm; 5-pm packing LII 
Column temperatura: 50° 

Flow ratę; 1 mL/min 
Injection volume: 30 pL 
System suitability 
Sample: Standard solution 
Suitability reguirements 

Resolution: NLT 2.0 between tramadol related com¬ 
pound A and tramadol hydrochloride 
a ±usnq 

Relative standard deviation: NMT 6,0% for 
tramadol hydruchluride 
Analysis 

Samples: Diluent, Standard solution, and Sample solu - 
don. Disregard the peaks due to the DiluenL 
Calculate the percentage of each degradation product 
in the portion of Tablets taken: 

Result - (r u /rs) x ( CsfC v ) x 100 

ru - peak response of each degradation product 
from the Sample solution 

fs “ peak response of tramadol from the Standard 
solution 
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Cs - concentration cf USP Tramadol Hydrochloride 
RS in the Standard solution (pg/ml) 

Ca ~ nominał concentration of tramadol 

hydrochloride In the Sample solution (pg/mL) 
Acceptance criteria: See Tobie h 


Tabłe 1 


Name 

Relative 

ftetention 

Time 

Acceptance 

Criteria, 

NMT 

O-Des m e th vl - t ra ma d o l a 

0.60 

0.2 

Tramadol related compound A 

0.80 

0.2 

Tramadol 

1,0 

_ 

Acetaminaolien 

0.38 

_ 

Any other indMdual, 
unspecified dogra dat ton 
product 

— 

0.2 

Total den rad a tion Products 

— 

0.8 


a 3-f(1 fl5 / 2W5)'2-[(Dim€thylamino)methyl]n hydroxytydohexy1}phenot 

ADDITIONAL REQUIREMENTS 

* Packaging and Storage: Preserve in tight contarners. 

Storę at controlled room temperaturę. 

* Labeling: When morę than one Dissolution test is given, 

the labeling States the Dissolution test used only if Test 1 
is not usecL 


Change to read: 

• USP Reference Standards <11) 

USP Acetaminophen RS 
A U5P 4-Aminophenol RSau^p 
4-Amino-l -hydroxybenzene. 

C 6 H 7 NO 1094 3 
USP Tramadol Hydrochloride RS 
(±)-d5-2-[(DjmethylamIno)methyi]-l-(rr?-methox- 
yphenyl)cydohexanof hydrochloride. 
Ci6HasN0 2 '- HCI 299.84 
USP Tramadol Related Compound A RS 
/?5,SR-l-(3-MethoxyphenylT2-(dImethyfami- 
nom ethyl)cydohexa nol hydrochlo hde. 


Tramadol Hydrochloride and 
Acetaminophen Tafolets _ 

Former title: Acetaminophen and Tramadol Hydrochloride 
Tablets 

(Title for this monograph—not to change until February 7, 
2017) 

(Pńor to February 1, 2017 , the current practke of labeling 
the article of commerce with the natne Acetaminophen 
and Tramadol Hydrochloride Tablets may be conttnued. 
Use of the na me Tramadol Hydrochloride and Acetamino¬ 
phen Tablets will be permitted as of August l f 2014 , but 
the use of this name will not be mandatory until February 
1, 2017 , The 30-month extension will provide the time 
needed by manufacturers and users to make necessary 
changes,) 

DEFINITJON 

Tramadol Hydrochloride and Acetaminophen Tablets contafn 
NLT 90.0% and NMT 110.0% of the labeJed amount of 
tramadol hydrochloride (C^H^NO^ ■ HCI) and acetamino¬ 
phen (CaHjNO*). 


IDENTIFICATION 

9 A. The retentlon times of the Tramadol sample solution 
and the Acetaminophen sample solution correspond to 
those of the Standard solution , as obtained in the Assay. 

ASSAY 


Change to read: 

9 Procedurę 

Mobile phase: Tetrahydrofuran, triethylamine, water, 
and trirfuoroaeetio add (8: 04 ; 92: 04). The apparent 
pH of the finał sofvent mixture shouJd be be twe en 2,2 
and 2.4, 

Diluent: Methanol and water (1:9) 

Standard solution: 0,065 mg/mL of USP Acetamino- 
phen RS and 0.075 mg/mL of USP Tramadol Hydrochlo- 
ride RS m Diluent Sonlcation may be used to ald 
dissolution. 

Sample stock solution: Weigh NLT 20 Tablets, and de- 
termine the average Tablet weight. Grind the Tablets 
into a fine powder, and transfer an amount equivalent 
to one Tablet to a 50-mL volumetric fiask. Add 30 mL 
of Diluent with continuous shaking to drsperse the pow- 
der. Sonicate for 15 min with intermittent shaking, and 
shake the fiask on a mechanfcal shaker for 30 min. DI- 
fute with Diluent to volume, and mix weJL Centrlfuge 
the suspension, and use the supernatant for subsequent 
dilutions. 

Tramadol sample solution: Nominally 75 jag/mL of 
tramadol hydrochloride in Diluent from the Sample stock 
solution 

Acetaminophen sample solution: Nominally 65 pg/mL 
of acetaminophen in Diluent from the Sample stock 
solution 

Chromatographlc system 

(See Chromatogropny (621), System Suitability.) 

Modę: LC 

Detector: UV 216 nm for tramadol hydrochloride and 
UV 249 nm for acetaminophen 
Cofumn: 4.6-mm x 15-cm; 5-pm packing LII 
Column temperaturę: 50° 

Ffow ratę: 1 mL/min 
Injection volume: 20 jiL 
Run time: 4 times the retention time of 
acetaminophen 
System suitability 
Sample: Stan dard solu tion 
Suitability reąuirements 

Resolution: NLT 10.0 between acetaminophen and 
tramadof 

A ±U$P40 

Tarling factor: NMT 2,0 for each analyte 
Relative standard deviation: NMT 2.0% for each 
analyte 
Analysis 

Samples: Standard solution t Tramadol sample solution , 
and Acetaminophen sample solution 
Cafculate the percentage of the fabeled amount of 
tramadol hydrochloride (CisHisNOi * HCI) in the por- 
tion of Tablets taken: 

Resuft = ( fu/r $) x (Cs/Cu) x 1 00 

r u - peak response of tramadol from the Tramadof 
sample solution 

r% - peak response of tramadol from the Standard 
solution 

Cs = concentration of USP Tramadol Hydrochloride 
RS In the Standard solution (mg/mL) 

Cu - nominał concentration of tramadol 

hydrochloride in the Tramadol sample solution 
(mg/mL) 
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Calculate the percentage of the labeled amount of 
acetaminophen (CbH 9 N0 2 ) in the portion of Tablets 
taken: 

Result = (ry/rs) x (Cs/Cu) x 100 

fu = peak response of acetaminophen from the 
Acetaminophen sampie solution 
r s = peak response of acetaminophen from the 
Standard solution 

C$ = concentration of USP Acetaminophen RS in 
the Standard solution (mg/mL) 

Cu - nominał concentration of acetaminophen in 
the Acetaminophen sampie solution (mg/mL) 

Acceptance cnteria 

Tramadol hydrochloride: 90*0%-! 10,0% of the la¬ 
beled amount of tramadol hydrochloride (CifiHasNCb ■ 
HO) 

Acetaminophen: 90,0%—110.0% of the labeled 
amount of acetaminophen (C a HnNQ 2 ) 

PERFORMANCE TEST5 
® OlSSOLUTION (711) 

Test 1 

Medium: OJ N hydrochloric add; 900 mL 
Apparatus 2: 50 rpm 
Time: 30 min 

Buffer solution: 6.8 mq/mL of monobasic potassium 
phosphate in water. Adjust with phosphoric acid to a 
pH of 2.50. 

Mobile phase: Acetonitrile and Buffer solution (1:4) 
Standard solution: 0.36 mg/mL of USP Acetamino¬ 
phen RS and 0.04 mg/mL of USP Tramadol Hydrochlo¬ 
ride RS in Medium 

Sampie solution: Pass a portion of the solution under 
test through a suitable fil ter of 0,45-pm porę size. 
Chrom atographic system 
(See Chromatograpny (621), Syste/n Suitabiłity.) 

Modę: LC 

Detector: UV 272 nm 

Column: 4.6-mm x 15-cm; 5-pm packing L7 
Column temperaturę: 25* 

Flow ratę: 1 mL/min 
Injection voiume: 25 pL 

Run time: 2 times the retention time of tramadol 
System suitabiłity 
Sampie: Standard solution 

[NOTĘ—The relative retention times for acetaminophen 
and tramadol are about 0.5 and 1.0, respective1y.] 

Suitabiłity requirements 

Resolution: NLT 5.0 between the acetaminophen 
and tramadol peaks 

Refative standard deviation: NMT 2.0% for both 
the acetaminophen and tramadol peaks 
Analysis 

Sam pies: Standard solution and Sampie solution 
Calculate the percentage of the labeled amount of 
acetaminophen (CbLUNOz) and tramadol hydrochlo¬ 
ride (Ci 6 H Z5 NOz - HCI) dissolved: 

Result = (ry/rs) x C$x Vx (1/L) x 100 

ru = peak response of acetaminophen or tramadof 
from the Sampie solution 

r$ - peak response of acetaminophen or tramadol 
from tne Standard solution 

Cs - concentration of USP Acetaminophen RS or 
USP Tramadol Hydrochloride RS in the 
Standard solution (mg/mL) 

V - volume of Medium, 900 mL 
i ~ label claim for acetaminophen or tramadol 
hydrochloride (mg/Tablet) 

Tolerances: NLT 80% (Q) of the labeled amount of 
acetaminophen (CgH^NCb) and tramadol hydrochloride 
(Cj ć H 25 N 02 ■ HCI) is dissolved. 


Test 2: If the product complies with this test, the label- 
Ing indicates that it meets USP Dissolution Test 2. 
Medium: OJ N hydrochloric acid; 900 ml 
Apparatus 2: 50 rpm 
Time: 20 min 

Buffer solution. Mobile phase, Standard solution, 
Sampie solution, Chroma fcographic system. System 
suitabiłity, and Analysis: Proceed as dtrected in Dis - 
solution Test 1. 

Tolerances: NLT 80% (Q) of the labeled amount of 
acetaminophen (CsHgNO?) and tramadol hydrochloride 
(C lfi H 2 sN02 ■ HCI) is dissolved. 

• Uniformity of Dgsage Units (905): Meet the 
requirement$ 

OTHER COMPONENTS 


Delete the fotłowing: 

Limit of p-Amjnofhenol 

Ali Standards, the Sampie solution , and the Blank solution 
must be mixed with the Basic ferricyanide solution and 
analyzed as soon as possible after a 30-min waiting 
period. 

Diluent: Methanol and water (1:1) 

Basic ferricyanide solution: Dissolve 1 g of sodium ni- 
troferricyanide and 1 g of anhydrous sodium carbonate 
In 100 mL of water. 

Standard solution: Dissolve USP p-Ammophenol RS tn 
Diluent to obtain a solution having a known concentra¬ 
tion of 0.05 mg/mL, Sonicate if necessary to dissolve. 
Transfer 5 mL of the resulting solution to a 100-mL voh 
umetric fiask, and add 50 mL of Diluent and 5 mL of 
Bask ferricyanide solution. Dllute with Diluent to votume, 
and mlx, Let stand for 30 min. Pass the solution 
through a nylon membranę filter of 0.45-pm porę size, 
and use the filtrate. 

Sampie solution: Weigh NLT 20 Tablets. Grind the lab- 
lets into a fine powden Accurately transfer an amount 
of powder, equivalent to about 5 g of acetaminophen 
based on the label claim, to a 100-mL volumetric fiask. 
Add 50 mL of Diluent , and sonicate for 15 min with 
Intermlttent shaking, followed by mechanical shaking 
for 30 min. Add ó mL of Bask ferricyanide solution. Di- 
lute with Diluent to vofume, mix, and let stand for 30 
min, Centrifuge a portion of the solution, pass the elear 
supernatant through a nylon membranę filter of 0,45- 
jirn porę size, and use the filtrate for analysis. 

Blank solution: Add 50 mL of Diluent to a 100-mL volu- 
metrie fiask. Add 5 mL of Basic ferricyanide solution. Di- 
lute with Diluent to volume, and let stand for 30 min. 
Pass a portion of the solution through a nylon mem¬ 
branę rilter of 0.45-jirh porę size, and use the filtrate for 
analysis. 

Instrumental conditions 

{See Ultraviolel-Visible Spectroscopy (857).) 

Modę: UV-Vis 

Analyticai wavelength: 710 nm 
Celi: 1 cm 
System suitabiłity 
Sampie: Standard solution 
Suitabiłity requirements 

Relative standard deviation: NMT 6,0%. The per- 
cent difference between the initlal and finał absorb- 
ance readlngs of the Standard solution differs by NMT 
10 %. 

Analysis 

Samples: Standard solution and Sampie solution 
Calculate the percentage of p-aminophenoi (CaH 7 NO) 
in the portion of Tablets taken: 

Result - (ry/rs) x (Q/CJ) x 100 

ru = peak response from the Sampie solution 
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r$ = peak response from the Standard solution 
Cs = concentration of USP p-Aminopheno! RS in the 
Standard solution (mg/ml) 

Cu = nominał concentration of acetaminophen in 
the Sample solution (mg/mL) 

Acceptance criteria: NMT 0* *OT%*itfp« 

IMPURITIES 


Add the following: 

4-Aminofhenol in Acetaminophen Containinc Drug 
Products {227): Meet the requirement5 A ui^o 

Change to read: 

» ORGANIC IMPURITIES 

Mobile phase, Diiuent, and Sample stock solution: 

Proceea as directed fn the Assay . 

Standard solution: 0.75 pg/mL each of USP Tramadol 
Hydrochloride RS and USP Tramadol Related Compouncf 
A RS in Diiuent 

Sample solution: Pass a suitabfe volume of Sample 
stock solution through a nylon membranę filter of 0,45- 
jLLin porę slze. Use the filtrate after discarding the first 
4 ml of filtrate. 

Chromatographic system 
(See Chromatograpny {621), System Suita bili ty.) 

Modę: LC 
Detector: 216 nm 

Column: 4.6-mm x 15-cm; 5-jim packing LII 
Column temperaturę: 50° 

Flow ratę: 1 mL/min 
Injection volume: 30 pL 
System suitabrlity 
Sample: Standard sofudon 
Suitability requirements 

Resolution: NLT 2,0 between tramadol related com- 
pound A and tramadol hydrochloride 

A AUSP40 

Relative standard deviation: NMT 6.0% for 
tramadol hydrochloride 
Analysis 

Sam pies: Diiuent, Standard solution, and Sample solu- 
tbn , Dfsregard the peaks due to the Diiuent 
Calculate the percentage of each degradatron product 
In the portion of Tablets taken: 

Result = (ru/fs) x (G/Cu) x 100 

r u = peak response of each degradatlon product 
from the Sample solution 

r 5 - peak response of tramadol from the Standard 
solution 

Cs = concentration of USP Tramadol Hydrochloride 
RS in the Standard solution (pg/ml) 

Cy = nominał concentration of tramadol 

hydrochloride in the Sample solution (jig/mL) 
Acceptance criteria: See Tobie L 


Table 1 


Name 

Relative 

Retention 

Time 

Acceptance 
Criteria, 
NMT ( Q /a) 

O- D es m ethy 1 -trama doi ■■ 

0.60 

0.2 

Tramadol related compound A 

0,80 

0.2 

Tramadol 

1*0 

_ 

Acetaminophen 

0.38 

— 


15 340 fl5,2fl5)-2-[(DfmeIhytammo}methyl]-1 -hydroxycyclohexyl}phenol. 


TabSle 1 (Continued) 


Name 

Relatlve 

Retention 

Time 

Acceptance 
Criteria, 
NMT (%> 

Any individual, unspedfied 
dearadalion product 

— 

0.2 

Total dectradation Products 


0.8 


" 3-((l fiS P 2/?5)'2-tC03riit;Lhyl{JEniriti)rTieLhyl]-1 -hydru^ytyduhejęylJpłiGnuL 

ADDITIONAL REQU1REMENT5 
* Packaging and Storage; Preserve in tight containers. 

Storę at controlled room temperaturę, 
o Labeling: When morę than one Dissolution test is g\ven, 
the labeling States the Dissolution test used only if Test 1 
is not used. 


Change to read : 

« USP reference standards (11) 

USP Acetaminophen RS 
A USP 4-Aminophenol RSausćm 
4-Am ino-1 -hydroxybenzene. 

CóH/NO 1094 3 
USP Tramadol Hydrochloride RS 
(±)-c/s-2-[(Dfrnethylamino)methyl]-l-(m“methox- 
yphenyl)cydohexanof hydrochloride. 

Ci 6 H 2 sNO, ■ HC! 299.84 
USP Tramadol Related Compound A RS 
/?5,5R-l-(3-Methoxyphenyl)-2-(dimethyiaml- 
nomethyi)cycfohexanol hydrochloride. 


Acetazolamide 


N“W o 


C 4 H 6 N 4 0 3 Sz 222,25 

Acetamide, N-[5-(aminosulfonyl)-1,3,4-thiadiazol-2-yt]-; 

N-(5-Sulfamoy!-1 ,3,4-thiadiazQl-2-yl)acetamide [59-66-5]. 

DEFINITtON 

Acetazolamide contains NLT 98,0% and NMT 102.0% of 
acetazolamide (CtHńNitCbS?), calcu la ted on the anhydrous 
basis* 

IDENTIFICATION 

* A. INFRARED AB5ORPTI0M (197K) 

* B. The retention time of the major peak of the Sample 

solution corresponds to that of the Standard solution, as 

obtained tn the Assay. 

ASSAY 

* Procedurę 

Mobile phase: Dis$olve 4,1 g of anhydrous sodium ace~ 
tatę in 950 mL of water, add 20 mL of methanol and 
30 mL of acetonitrlfe, and mix. Adjust with gladal acetic 
acid to a pH of 4.0. 

Standard solution: 0.1 mg/mL of USP Acetazolamide 
RS prepared as follows. Transfer USP Acetazolamide RS 
into a suitabie volumetric fiask, add 0.5 N sodium hy- 
droxide equivaient to 10% of the fina! volume, and di- 
lute with water to volume. 

Sample solution: 0,1 mg/mL of Acetazolamide pre¬ 
pared as follows. Transfer Acetazolamide into a suitabie 
volumetric fiask, add 0.5 N sodium hydroxide equiva- 
ient to 10% of the finał volume, and difute with water 
to volume. 
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Chromatographic system 

(See Chromotography (621), System Suita bili ty.) 

Modę: LC 

Deteclor: UV 254 nm 
Colunrtn: 4.6-mm x 25-cm; packing LI 
Ftow ratę: 2 mL/min 
Injection volume: 20 pL 
System suitability 
5 ample: Standard sofution 
Suitability reguirements 
Taifrng factor: NN/IT 1,5 
Relath/e standard deviation: NMT 0,78% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of acetazolamide (GHoN^OjS?) 
in the portion of Acetazolamide taken; 

Result - {rui fs) x (C s /Cu) x 100 

ru = peak response of acetazolamide from the 
Sample solution 

r s = peak response of acetazolamide from the 
Standard solution 

Q = concentration of USP Acetazolamide RS in the 
Standard solution (mg/mL) 

Qr - concentration of Acetazolamide in the Sample 
solution (mg/mL) 

Acceptance criteria: 98.0%-102.0% on the anhydrous 
basis 

impurities 

• Residue on GGNITION (281): NMT 0.1% 

• Chlokide and Sulfate (221), Chbride 

Sample solution: Digest 1.5 g with 75 ml of water at 
about 70° for 5 min. Cool to room temperaturę, and 
filter. 

Acceptance criteria: A 25-mL portion of the filtrate 
shows no morę chloride than corresponds to 0.10 mL 
of 0*020 N hydrochlonc add (0,014%). 

® Chloride and Sulfate (221), Sulfate 

Sample solution: A 25-mL portion of the filtrate pre- 
pared in the test for Chforide 

Acceptance criteria: It shows no morę sulfate than cor¬ 
responds to 0.20 mL of 0*020 IM sulfuric add (0.04%). 

® Selenium (291) 

Sample: 200 mg 

Acceptance criteria: NMT 30 ppm 

Delete the fotlowmg: 

•* Heavy Metals, Method II (231): NMT 20 ppm* ęornciai i- 

jan-201 8J 

® SiLVER-REDL)CING 5UBSTANCES 

Sample: 5 g 

Analysis: Thoroughly wet the Sample with afcohol. Add 
125 mL of water, 10 mL of nitric add, and 5.0 mL of 
0.1 N siker nitrate V$. Stir with a mechanical stirrer for 
30 min. Fil ter, add 5 mL of ferric ammonium sulfate TS 
to the filtrate, and titratę with 0.1 N ammonium thiocy- 
anate VS to a reddish-brown endpoint* 

Acceptance criteria: NLT 4.8 mL of 0.1 N ammonium 
thiocyanate is required. 

• ORGANIC uwipuamEs 

Procedurę: Ord i nary impurities (466) 

Standard solution: Acetone and methanol (1:1) 

Test solution: Acetone and methanol (1:1) 

Eluant: n-Propyl alcohol and 1 N ammonium hydrox- 
ide (88:12) 


Visualization: 1 

SPECIFIC TESTS 

• Water Determmatidn (921), Method i : NMT 0,5% 

ADDITIONAŁ REQU9REMENT$ 

* Packaging and Storage: Pres er ve in tight contalners, 
and storę at room temperaturo. 

0 USP Reference Standards (11) 

USP Acetazolamide RS 


Acetazolamide for Injection 

DEFINITION 

Acetazolamide for Injection is prepared from Acetazolamide 
with the aid of sodium hydroxide, It is suitable for paren- 
tera! use. The contents of each Container, when consti- 
tuted as directed in the fabeling, yield a solution contain- 
ing NLT 95.0% and NMT 110*0% of the labeled amount 
of acetazolamide (GH^N sOjSi). 

IDENTIFICATION 

■ A, Infrared Absohption (197K) 

Sample: Dissoke 500 mg tn 5 mL of water, add 2 drops 
of hydrochloric add, ano alfow the mixfure to stand for 
about 15 min. Filter through a fine sintered-giass fum 
nel, wash with several smali portions of water, and dry 
under vacuum over silica gel for 3 h. 

Acceptance criteria: Meets the requirements 

® R. The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution, as 
obtained in the Asscry. 

® C. Identification Tests— General (191), Sodium: Meets 
the requirements 

AS5AY 

* PROCEDURĘ 

Mobile phase: Dissoke 4.1 q of anhydrous sodium ace- 
tate En 950 mL of water, adcf 20 mL of methanol and 
30 mL of acetonitrile, and mix. Adjust with glaclal acetic 
add to a pH of 4.0, 

Standard solution: 0.1 mg/mL of USP Acetazolamide 
RS prepared as follows. Transfer USP Acetazolamide RS 
into a suitable vo1umetric fiask, add 0*5 N sodium hy- 
droxide egukalent to 10% of the finał volume, and di- 
lute with water to vo!ume. 

Sample solution: Nominafly equivalent to 0.1 mg/mL 
of acetazolamide prepared as follows. DEssoke the con¬ 
tents of 1 Container of Acetazolamide for Injection in a 
measured volume of water corresponding to the voh 
u me of sokent specifled in the tabeli ng* Dilute a por¬ 
tion of this solution quantitatively and stepwise with 
water. 

Chromatographic system 

(See Chromatograpny {621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 
Column: 4.6-mm x 25-cm; packing LI 
Flow ratę: 2 mL/min 
Injection volume: 20 fiL 
System suitability 
Sample: Standard solution 
Suitability requirements 
Tailing factor: NMT 1.5 
Reiatke standard deviation: NMT 1.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
acetazolamide (C4H 6 N40 3 5z) In the portion of AcetazoL 
amide for Injection taken: 

Result - (ru/rs) x (Cs/Cu) x 100 
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ru = peak response of acetazolamide from the 
Sample solution 

rs - peak response of acetazolamide from the 
Standard solution 

Cs ~ concentration of USP Acetazolamide RS in the 
Standard solution (mg/mL) 

Cu “ nominał concentration of acetazolamide in the 
Sample solution (mg/mL) 

Acceplance antena: 95.0%-l 10.0% 

PERFORMANCE TE5TS 

* Uniformity of Dosage Units (905): Meets the 

reguirements 

SPECOFIC TESTS 

a PH (791): 9.0-10.0, in a freshly prepared solution (1 in 

10 ) 

4 Bactereal Endotokins Test (85): łt contains NMT 0.5 
USP Endotoxin Units/mg of acetazolamide. 

<» Labeling (7), Labels and Labeling for Injectable Products: 
Meets the reguirements 

* flNJECTIONS AND Ift/IPLANTED DRUG PRODUCTS (1), SpeĆfk 

Tests, Completeness and clarity of Solutions : Meets the re- 
quirements at the time of use 

* STERiLITY Tests (71): Meets the reqmrements 

ADDOIONAL REQUIREMENT$ 


C hangę to read: 

o Packaging and Storage: Preserve as deseribed in *Pack- 
aging and Storage Reguirements (659), Injection Packaging, 
Packaglng for constitution » ccwi-M^am, preferably of Type 
fil glass, and storę at room temperaturę, 
o USP Reference Standards (11) 

USP Acetazolamide RS 
USP Endotoxin RS 


Acetazolamide Compouraded ©rai 
SŁasFpeinisBorB 

DEFINITION 

Acetazolamide Compounded Orał Suspension contains NLT 
90,0% and NMT 110,0% of the iabefed amount of aceta¬ 
zolamide (C 4 H 6 N 4 O 3 S 2 ). 

Prepare Acetazolamide Compounded Orał Suspension, 

25 mg/mL, as follows (see Pharmaceutical Compounding — 
Nonsterile Preparathns (795)), 


Acetazolamide 

7.5 q 

Vehide: a 1:1 mixture of Vehicle for Orał Solution, 

NF (reguiar ar sugar-free), and Ve hicie for Orał 
Suspension, NF, or Cherry Syrup, NF t a suffident 
quantitv to make 

100 ml 


If using tablets, place in a mortar and comminute to a fine 
powder, or add Acetazolamide powder. Add about 20 mL 
of the Vehide t and mix to a uniform pastę. Add the Vehi- 
cle in smali portions aImost to volume, and mix thor- 
oughly after eacli addition. Transfer the contents of the 
mortar, stepwise and quantitatively, to a ca libra ted bottle. 
Add enough liguid i/ehide to bring to finał volume, and 
mix well. 

A$$AV 
o Procedurę 

Mobile phase: Dissolve 4,1 g of anhydrous sodium ace- 
tatę in 950 mL of water, and add 20 mL of methanol 
and 30 mL of acetonitrlle. Adjust with glacial acetic acid 
to a pH of 4.0. 
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Standard stock solution: Transfer about 25 mg of USP 
Acetazolamide RS, accurately weighed, to a 50-nnL vofu- 
metric ffask, add 5,0 mL of 0.5 N sodium hydroxide, 
and mix to dissolve. Dijute with water to volume, and 
mix. 

Standard solution: 250 |iq/mL of USP Acetazolamide 
RS from the Standard stock solution In water 
Sample solution: 250 pg/mL of acetazolamide from 
Oi Suspension in Mobile phase, Agitate the Container 
of Orał Suspension for 30 min on a rotating mixer, re- 
move a 5-mL sample, and storę in a elear glass via! at 
-70° until anafyzed, At the time of analysis, remove the 
sample from the freezer, allow to reach room tempera¬ 
turę, and mix with a vortex mixer for 30 s. Pipet 1.0 mL 
of this solution to a 100-mL volumetric fiask, and dilute 
with Mobile phase to volume. 

Chromatographic system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 
Column: 4.6-mm x 25-cm; 5-pm packing LI 
Flow ratę: 2 mL/min 
Injection volume: 20 pL 
System suitability 
Sample: Standard solution 

[Notę—T he retention time for the acetazolamide peak is 
about 3 mim] 

Suitability requirements 

Relative standard deviation; NMT 1.1% for replicate 
injections 
Analysis 

Sam pies: Standard solution and Sampte solution 
Calculate the percentage of the labeled amount of 
acetazolamide (GfH&N^OiSz) in the portion of Orał Sus- 
pension taken: 

Resuit = (ruM) x (Cs/Cu) x 100 

r u = peak response from the Sample solution 

r s - peak response from the Standard solution 

Cs = concentration of USP Acetazolamide RS in the 
Standard solution (pg/mL) 

Cu - nominał concentration of acetazolamide in the 
Sample solution (pg/mL) 

Acceptance criteria: 90.0%-l 10.0% 

SPEC9FIC TESTS 

® PH (791): 4.0-5.0 (Vehide for Orał Solution and Vehicle 
for Orał Suspension), 3.1-3.9 (Cherry Syrup) 

APDDTIONAL REQUIREMENTS 

* Packaging and Storage: Package in tight, light-resistant 
containers. Storę at controlled room temperaturę, or in a 
ref rig era tor. 

g Beyond-Use Datę: NMT 60 days after the day on which 
it was compounded when stored at controlled room 
temperaturę, or in a refrigerator 

* Labeling: Label it to State that it is to be well shaken 
before use, and to State the Beyond-Use Datę. 

o USP Reference Standards (11) 

USP Acetazolamide R5 


Acetazolamide Tablets 


DEFINITION 

Acetazolamide Tablets contain NIT 95.0% and NMT 
105.0% of the labeled amount of acetazolamide 
(C4H6N4O1SO. 
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IDENTIFICATION 

* A. INFRAREO ASSORPTION (197K) 

5ample: Extract a quantity of fineiy powdered Tablets, 
equivafent to about 500 mg of acetazolamide, with 
50 mL of acetone. Frlter, and add sufficient solvent hex- 
ane to the filtra te to cause formation of a heavy, white 
preripitate. Collect the precipitate on a medium-poros- 
ity, smtered-glass funnel, and dry with suction. 
Acceptance criteria: Meet the requirements 

* B. The retention time of the major peak of the Sample 
soiution corresponds to that of the standard soiution ; as 
obtained in the Assay , 

AS5AY 

* Procedurę 

Mobile phase: Dissolve 4.1 g of anhydrous sodium ace- 
tate in 950 mL of water, add 20 mL of methanol and 
30 mL of acetonitrile, and mix. Adjust with glacial acetic 
add to a pH of 4,0. 

Standard soiution: 0.1 mg/mL of USP Acetazolamide 
RS prepared as follows, Transfer USP Acetazolamide RS 
into a suitable volumetrlc fiask, add 0.5 N sodium hy- 
droxide equivalent to 10% of the finał volume, and di- 
lute with water to volume. 

Sample stock soiution: Nominally equivalent to 
1.0 mg/mL of acetazolamide prepared as follows. Trans¬ 
fer a portion of the powder, from NLT 20 Tablets, 
equivaient to 100 mg acetazolamide into a 100-mL voh 
umetric fiask. Add 10 mL of 0.5 N sodium hydroxide, 
sonicate for 5 min, cool to room temperaturę, and di- 
lute with water to vofume. Filter a portion of this solu- 
tion, discardlng the first 20 mL of the filtrate. 

Sample soiution: Nominally equivafent to 0.1 mg/mL 
of acetazolamide prepared as follows. Transfer 10.0 mL 
of Sample stock soiution and 10 mL of 0.5 N sodium 
hydroxidc to a 100*ml volumetrie fiask, and dilute with 
water to vo!ume. 

Chrom atographk system 
(See Chromatogropny (62i), System Suitability.) 

Modę: LC 

Detector; UV 254 nm 
Column: 4.6-mm x 25-em; packing LI 
Flow ratę: 2 ml/min 
Injection volume: 20 
System suitability 
Sample: Standard soiution 
Suitability renuirements 
Taillng factor: NMT 1.5 
Relative standard devration: NMT 1.0% 

Analysis 

Samples: Standard soiution and Sample soiution 
Calculate the percentage of the labeled amount of 
acetazolamide (GH^OsSz) in the portion of Tablets 
taken: 

Result - (r y /rj) x ( Cs/C v ) x 100 

ru - acetazolamide peak response from the Sample 
soiution 

Cs - acetazolamide peak response from the 
Standard soiution 

Cs ss concentration of USP Acetazolamide RS in the 
Standard soiution (mg/mL) 

Cu - nominał concentration of acetazolamide in the 
Sample soiution (mg/mL) 


Acceptance criteria: 95.0%^105.0% 

PERFORMANCE TESTS 

* DlSSOLimON (711) 

Medium: 0.01 N hydrochloric add; 900 mL 
Apparatus 1: 100 rpm 
Time: 60 min 

Standard soiution: USP Acetazolamide RS in Medium 
Sample soiution; Dilute with Medium if necessary. 
Instrumentaf conditions 

(See Spectrophotometry and iight-Scattering (851 >.) 
Modę: UV 

Analytical wavelength: 265 nm 
Analysis 

Samples: Standard soiution and Sample soiution 
Determine the percentage of the labeled amount of 
acetazolamide (CiHaN^O*5*) disso!ved: 

{AJA s ) x Cs x D x (V/L) x 100 

Au - absorbance of the Sample soiution 
= absorbance of the Standard soiution 
C 5 - concentration of the Standard soiution (mg/mL) 
D = dilution factor of the Sample soiution, if needed 
V = volume of Medium, 900 mL 
1 = label claim (mg/Tablet) 

Tolerances: NLT 75% (Q) of the labeled amount of 
acetazolamide (CtHaN-łOjSz) is dis$olved. 

* UNIFDRMITY OF DOSACE Units (905): Meet the 

requirements 

ADDITIONAL REQUIREMENT5 

* PACKACINC And StORAGE: Preserve rn tight containers, 

and storę at controlled room temperaturę. 

* USP Reeerence Standards (11) 

USP Acetazolamide RS 


Glacial Acetic Acid 



C 2 H 4 Oj 60.05 

Acetic acid [64-1 9-7]. 

DEFINITJON 

Glacial Acetic Acid contains NLT 99.5% and NMT 100.5%, 
by weight, of C3H4O2. 

IDENTIFICATION 

• IDENTIFICATION Tests—GenERAL, Acetate (191): Meets the 
req utrę men ts 

Sample soiution (for lanthanum nitrate test): Glacial 
Acetic Acid and water (1:100) 

ASSAY 

■ Procedurę 

Sample soiution: Measure 2 mL of Glacial Acetic Acid 
into a glass-stoppered fiask, previously tared while con- 
taining about 20 mL of water, and weigh again to ob- 
tain the weight of the substance under assay. 

Analysis: Add 20 mL of water, then add phenolphthal- 
ein TS. Titrate with 1 N sodium hydroxide VS. Each mL 
of 1 N sodium hydroxide is equivalent to 60.05 mq of 
GH.iQ2 t 

Acceptance criteria: 99,5%-100.5% 

IMPURIT1ES 

Inorganic Impuritfes 

e Limit of Nonvolatile Residue: Evaporate 20 mL in a 

tared dish, and dry at 105° for 1 h: the weight of the 
residue does not exceed 1,0 mg. 
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Dełete the fothwmg: 

*• Heaw Metals (231): NMT 5 ppm 

Sample sofution: To the residue obtained in the test for 
Limit of mnvolati!e Residue add 8 mL of OJ N hydro- 
chloric acid, warm gently unttl sofution is compfete, di- 
lute with water to 100 ml, and use 20 mL. (Obiera! T-Jiin- 
2018 ) 

• CHLORIDE AMD SULFATE, L hlofide (221) 

Sample solution: Dilute 1,0 ml with 20 mL of water. 

Analysis; Add 5 drops of si!ver nitrate TS. 

Acceptance criteria: No opalescence 1$ produced. 

® CHLORIDE AMD SULFATE, Suifate (221) 

Sample solutlon: Dilute TO mL with 10 mL of water. 

Analysis: Add 1 mL of barium chloride TS. 

Acceptance criteria: No turbidity is produced. 

Organie Impurities 

® Procedurę: Readily Oxjdizable Substances 

Sample solution: Dilute 2.0 mL in a glass-stoppered 
vessel with 10 mL of water. 

Analysis: Add 0.10 mL of 0.10 N potassium 
permanganate. 

Acceptance criteria: The pink co lor is not changed to 
brown within 2 h. 

SPECIFBC TESTS 

« COMGEAUNG TEMPERATURĘ (651): NLT 15.6° 

ADDITIONAL REQUIREMENTS 

* Packagimg and Storage: Preserve in tight containers, 

and storę at room temperaturę. 


Acetic Acid Irricjatioai 

DEF1NITION 

Acetic Acid Irrigation is a sterife solution of Glaciai Acetic 
Add in Water for Injection. It contains, in each 100 mL, 
NLT 237.5 mg and NMT 262.5 mg of CzhLGz. 

IDENTIFICATION 

* A. Identification Tests—General, Acetate(191) 

Sample: 100 mL of Acetic Acid Irrigation 
Analysis: Evaporate the Sompie to about 10 mL. 
Acceptance criteria: The resulting solution meets the 
reguirements. 

A5SAY 

* Procedurę 

Sample: 50 mL of Acetic Acid Irrigation 
Analysis: Pipet the Sample into a 150-mL conical fiask, 
add 2 drops of phenolpnthalein TS, and titrate with 0.1 
N sodium hydroxide V$. Each mL of 0.1 N sodium hy- 
droxide is equivalent to 6.005 mg of acetic acid 
(CzHLCb)* * 

Acceptance criteria: 237.5-262.5 mg of OHLOi in 
each 100 mL of Acetic Acid Irrigation 

SPECIFBC TESTS 

* pH (791): 2,8-3.4 

» Bacterial Endotoxins Test (85): It contains NMT 0.5 
USP Endotoxin Unit/mL. 

* Other Requirements; It meets the requirements under 

Injections and Implanted Drug Products (1), except that 
Lhe Container in which it is packaged may be designed to 
empty rapidly and may exceed 1000 mL in capadty. 

ADDITIONAL REQUIREM£NTS 

® Packaging and Storage: Preserve in single-dose eon ta i n- 
ers, preferably of Type i or Type !! glass, and storę at 
controlled room temperaturę. It may be packaged in suit- 
able plastic containers. 


* USP reference standards (11) 

USP Endotoxin RS 


Acetic Acid Otic Sofution 


DEFINITION 

Acetic Add Otic Solution Is a solution of Glacial Acetic Acid 
in a suitable nonaqueous solvent. It contains NLT 85.0% 
and NMT 130.0% of the labeled amount of C 3 H. 1 O 2 . 

IDENTIFICATION 

° A. 

Sample solution: Dilute 5 mL of Acetic Acid Otic Solu- 
tion with 10 mL of water. 

Analysis: Adjust the Sample solution with 1 N sodium 
hydroxide to a pH of 7. Add ferric chloride TS. 
Acceptance criteria: A deep red color is produced, and 
it is destroyed by the additton of hydrochloric acid, 

« B. 

Analysis: Warm it with sulfuric acid and alcohoL 
Acceptance criteria: Ethyl acetate, recognizable by its 
characteristic odor, is evo!ved. 

ASSAY 

o Procedurę 

Sample: A quantity of Acetic Acid Otic Solution con- 
taining 100 mg of glacial acetic add 
Analysis: Transfer the Sample to a 250-mL conical fiask, 
and add 5 mL of saturated sodium chloride solution, 

40 mL of water, and 3 drops of phenolphthalein TS. Ti¬ 
trate with 0.1 N sodium hydroxide V5 to a faint pink 
endpoint. Each mL of 0.1 N sodium hydroxide is equiv- 
a tent to 6.005 mg of acetic acid (C2H4G2)- 
Acceptance criteria: 85.0 °/g-130.0% 

SPECIFBC TESTS 

* PH (791) 

Sample solution: Acetic Add Otic Solution and water 
( 1 : 1 ) 

Acceptance criteria: 2,0-4.0 

ADDITIONAL REQUIREMENT$ 

® Packagimg and Storage: Preserve in tight containers, 
and storę at controlled room temperaturę. 


Acetohexamide 



C15H20N2O4S 324.40 

Senzenesulfonamide, 4-acetyl-N-[[cydohexylamino]- 
carbonyll-. 

1 -[(p-Acety1phenyf)sulfonyl]-3-cydohexylurea [968-81 -Oj. 

» Acetohexamide contains not less than 97.0 per- 
cent and not morę than 101,0 percent of 
C15H20N2O4S, calculated on the dried basis. 

Packaging and storage—Preserve in welbclosed contain¬ 
ers. 

USP Reference standards (11)— 

USP Acetohexamide RS 
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Identification— 

A: infrored Absorption (197K). 

8 : Ultraviolet Absorption (197U>— 

Solution: 10 pg per mL. 

Medium: 0,01 N sodium hydroxide, 

Ab$orptivitres at 247 nm, calcu la ted on the dried basis, do 
not differ by morę than 3.0%* 

Melting rangę <7>ll>: between 182.5° and 187°. 

Loss on drying (731)—Dry it at 105° for 3 hours: it Jose* 
not morę than 1 . 0 % of its weight. 

Residue on ignition (281): not morę than 0.1%. 
Selenium <291): 0.003%, a 200-mg spedmen mixed 

with 200 mg of magnesrum oxide berng used. 

Deiełe the folłowing: 

®Heavy metals, Method fi (231): 0.002%,» (ofiicmi ] ian 

Assay—Dissolve about 300 mg of Acetohexamide, accu- 
rately weighed, in 40 mL of dimethylformamide, add 
5 drops of thymol blue TS, and titrate, using a magnetic 
stirrer, with 0.1 N sodium methoxide VS to a biue endpoint, 
Perform a blank determination, and make any necessary 
correction. fach mL of 0,1 N sodium methoxide is equiva- 
lent to 32.44 mg of CtsHzoNjO^. 


Acetohexamide Tablets 


» Acetohexamide Tablets contain not less than 
93,0 perrent and not morę than 107.0 percent of 
the labeled amount of C 15 H 20 N 2 O 4 S. 

Packaging and storage—Preserve fn weILdosed contain- 
ers. 

USP Reference standards (11)— 

USP Acetohexamide RS 

Identification —Eyaporate on a steam bath to dryness a 
20 -mt portion of the diluted chloroform solution prepared 
as directed in the Assay: the residue meets the requirements 
of Identification test A under Acetohexamide. 

Dissolution <71])— 

Medium: pH 7.6 phosphate buffer (see pH (791)); 

900 mL. 

Apporatus 1: 100 rpm. 

Time: 60 minutes. 

Procedurę — Determine the amount of CisHzoNżO^S dis- 
solved from UV absorbances at the wavelenqth of maximum 
absorbance at about 245 nm of filtered portions of the solu¬ 
tion under test, suitably diluted with Medium , if necessary, 
using Medium as the blank, in comparison with a Standard 
solution having a known concentration of USP Acetohex- 
arnide RS in the same Medium. 

Tolerances —Not less than 75% (Q) of the labeled amount 
of CuHaoNaOtf is dEssolved in 60 minutes. 

Unlformlty of dosage units (905): meet the reguire- 
ments, 

Assay—Weigh and finely powder not fewer than 20 Tablets. 
Transfer an accurately weighed portion of the powder, 
equivalent to about 500 mg of acetohexamide, to a 100-mL 
volumetric fiask, add 60 mL of 0.1 N sodium hydroxide, and 
shake for 30 minutes. Dilute with water to volume, mix, and 
fitter, diseardlng the first 20 ml of the filtrate. Transfer 
20,0 mL of the subsequent filtrate to a 125-mL separator, 
add 2 mL of 3 N hydrochloric add, and extract with four 
40-mL portions of chloroform, filtering each portion 
through chforoform-washed paper Into a 200-mL volumetric 
fiask. Dilute with chloroform to volume, and mix. Transfer 


20.0 mL of this solution to a suitable beaker, and evaporate 
on a steam bath to dryness. Transfer the residue, with the 
a id of 0.1 N sodium hydroxide, to a 100-ml volumetric 
fiask, add 0.1 N sodium hydroxide to vo]umą and mix. 
Transfer 10,0 mL of this solution to a third 100-mL volumet- 
ric fiask, dilute with water to vołume, and mix. Concomr- 
tantly determine the absorbances of the solution from the 
Tablets and a Standard solution prepared from USP 
Acetohexamide RS, in the same medium, at a concentration 
of about 10 pg per ml, in 1 -cm cells, at the wavelength of 
maximum absorbance at about 247 nm, with a suitable 
spectrophotometer, using 0.01 N sodium hydroxide as the 
blank, Calculate the quantity, tn mg, of C 1 SH 20 N 2 O 4 S in the 
portion of Tablets taken by the formula: 

soąAu/Ai) 

in which C is the concentration, in pg per mL, of USP 
AcetohexamIde RS in the Standard solution; and Aa and A$ 
are the absorbances of the solution from the Tablets and the 
Standard solution, respectively. 


Acetohydroxamic Acid 


C 2 H 5 NO 2 75.07 

N -Acetyl hydroxyacetamide; 

Acetohydroxamic acid [546-88-3], 

DEFINITION 

Acetohydroxamic Acid, dried over phosphorus pentoxide for 
16 h, contains NLT 98.0% and NMT 101.0% of acetohy- 
droxamtc acid (CzHsNOz). 

IDENTIFICATION 

* A. Infrared Absorption (197K) 

* B 

Sample solution: 20 mg/mL in water 
Analysis: To 10 mL of Lne Sample solution add 2 drops 
of potassium permanganate TS. 

Acceptance critena: The pink color of the permanga¬ 
nate disappears. 

ASSAY 

* Procedurę 

Ferrk chloride solution: 20 mg/mL of ferric chloride in 
0.1 N hydrochloric acid 

Standard solution: 500 pg/mL of USP Acetohydroxa- 
mic Add RS in 0.1 N hydrochloric acid 
Sample solution: 500 pg/mL of Acetohydroxamic Acid, 
previously dried, in 0,1 N hydrochloric acid 
Blank: 0.1 N hydrochloric acid 
Analysis 

Sampfes: Standard soluthns, Sample solution , and Blank 
Transfer 10.0 mL each of the Standard solution , Sample 
solution, and Blank to sępa ratę 100-mL volumetric 
flasks. lo each fiask add 50 mL ot 0.1 N hydrochloric 
add and lO.OmLof Ferric chloride solution , and dilute 
with 0.1 N hydrochloric acid to vofume, Without de- 
lay, concomitantly determine the absorbances of the 
Solutions at the wavelenqth of maximum absorbance 
at about 502 nm using tne Blank to set the 
instrument, 

Calculate the percentage of acetohydroxamic acid 
(C 2 H 5 NO 2 ) in the portion of Acetohydroxamic Acid 
taken: 

Result ^ (Au/A,) x (G/G) x 100 






USP 40 


Au = absorbance of the Sample solution 
As = absorbance of the Standard solution 
C s = concentration of USP Aoetohydroxamlc Add 
RS in the Standard solution (pg/mL) 

Q = concentration of Acetohydroxamic Acid in the 
Sample solution (pg/mL) 

Aooeptance crkeria: 98.G%-1 01,0% on the previously 
dried basis 

IMPURITIES 

• RE5IDUE ON IGNETEON <281): NMT 0.1% 


Detete the foltowing; 

•* HiAW Metals, Method I <231) 

Sample solution: Dissolve 1 g in 23 mL of water, and 
ado2 mL of 1 N acetic acid, 

Acceptance criteria: NMT 20 ppm® <ofnciai i^dib) 

* Limit of Hydroxylamine 

Buffer: 136 g/L of monobasic potassium phosphate in 
water, adjusted with 1 M potassium hydroxide to a pH 
of 7A 

Solution A: 1 mg/mL of pyridoxal 5-phosphate mono- 
hydrate in Buffer , p rep a red in a low-actinic fiask fresh 
before use 

Standard stock solution: 2*0 mg/mL of hydroxyiamine 
hydrochioride in water 

Standard Solutions: Transfer 5.0, 10.0, and IS.OmL of 
the Standard stock solution to separate 100-mL volumet- 
ric flasks, and difute with water to volume, 

Sample solution: Transfer 1500 mg of Acetohydro^a- 
mic Acid, previously dried, to a 100-mL beaker, and 
dissolve In a suffident amount of water to cover the 
electrode of a calibrated pH meter (about 60 mL). 

While stirring, adjust with 0.05 M potassium hydroxide 
to a pH of 7.4, Transfer the contents of the beaker, with 
the a id of smali portions of water, to a 100-mL volu- 
metric fiask, and dilute with water to volume. 

Blank: Water 
Analysis 

Samples: Standard Solutions , Sample solution , and Blank 

Transfer 2.0 mL of each Standard solution, the Sample 
solution , and Blank into separate 100-mL volumetric 
flasks. To each fiask add 4,0 mL of Solution A. After 8 
min, accurately timed, dilute the contents of each 
fiask with Buffer to volume, 

Immediately determlne the fluorescence intenskres of 
the Solutions from the Standard Solutions and the 
Sample solution in a fluorometer at an exdtation 
wavelength of 350 nm and an emission wavelenqth 
of 450 nm, setting the instrument to zero with the 
Blank. Determine the best-fit straight linę from the 
fluorescence intensities of the three Standard Solutions 
versus the hydroxylaminę hydrochioride concentra- 
tions, in pg/mL. From the best-fit straight linę, deter¬ 
mine the concentration, in jug/mL, of hydroxylamine 
hydrochioride in the Sample solution. 

Caiculate the percentage of hydroxylamtne In the por- 
tion of Acetohydroxamic Add taken: 

Result » (Cu/Q x (M fl /A4?) x 100 

Cu = concentration of hydroxyiamine hydrochioride 
in the Sample solution (mg/mL) 

C = concentration of Acetohydroxamic Acid in the 
Sample solution (mg/mt) 

M r s » molecular weight of hydroxylamine, 33*03 
M t 2 - molecular weight of hydroxylamine 
hydrochioride, 69.50 
Acceptance criteria: NMT 0.5% 

5PEC1F10 TESTS 

* Los S ON Drying ( 731 ) 

Analysis: Dry a sample over phosphoms pentoxide for 
16 h. 
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Acceptance criteria: NMT 1.0% 

* COMPLETENESS of Solution <641): A 1,0-g portion dis- 

solves in 10 mL of water to yietd a elear solution. 

* Color of Solution 

Sample solution: 200 mg/mL in water 
Blank: Water 
Instrumental conditions 
(See UItraviolet-Vlsihle Spectroscopy (857)*) 

Modę: UV-Vis 

Analytical wavelength: Between 400 and 750 nm 
Celi: 1 cm 

Acceptance criteria: The absorbance is NMT 0*050. 

ADDITIONAL REQUIREMENTS 

* Packaging and Storage: Preser/e in tight contamers, 

and storę in a cool, dry place. 

* USP Reference Standards (11) 

USP Acetohydroxamtc Add RS 


At€tohydroxamic Acid Tablets 

DEFINITION 

Acetohydroxamic Acid Tablets contain NLT 90.0% and NMT 
110*0% of the labeled amount of acetohydroxamic acid 
(C2H5NO2). 

IDENTIFICATION 

* A. Tablets produce a purple color when mixed with an 
acidic solution of ferric chloride, 

AS5AV 
o procedurę 

Ferric chloride solution: 20 mg/mL of ferric chloride in 
0.1 N hydrochioric acid 

Standard solution: 500 pg/mL of USP Acetohydroxa- 
mic Acid RS in 0.1 N hydrochioric add 
Sample solution: Weigh, and ftnely powder NLT 20 
Tablets. Transfer an accurately welghed portion of the 
powder, equivaient to about 500 mg of acetohydroxa- 
mic acid, to a 1000-mL volumetric ffask, add about 
500 mL of 0.1 N hydrochioric acid, and shake for 1 
mtn* Dilute with 0.1 N hydrochioric acid to voiume, 
and mix. Filter, discarding the first 40 mL of the filtra te* 
Use the elear filtra te. 

Blank: 0.1 N hydrochioric acid 
Analysis 

Samples: Standard Solutions, Sample solution , and Blank 
Transfer 10.0 mL each of the Standard solution , Sample 
solution, and Blank to separate 100-mL volumetric 
flasks. To each fiask add 50 mL of 0.1 N hydrochioric 
acid and 10.0 mL of Ferric chlońde solution , and dilute 
with 0.1 N hydrochioric acid to volume. Without de* 
iay, concomitantly determine the absorbances of the 
Solutions at the wavelength of maximum absorbance 
at about 502 nm, using the Blank to set the 
instrument. 

Caiculate the percentage of labeled amount of aceto- 
hydroxamic add (C 2 KŚNO 2 ) in the portion of Tablets 
taken: 

Result = (Aj/As) x (Cs/Cu) x 100 

A u - absorbance of the Sample solution 
As = absorbance of the Standard solution 
Cs ~ concentration of USP Acetohydroxamic Add 
RS in the Standard solution (pg/mL) 

Cu - nominał concentration of acetoliydroxamic 
add in the Sample solution (pg/mL) 
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Acceptance criteria: 90.O%~110.0% 

PERFORMANCE TESTS 

* DtssoLUTiON, Procedurę for o Pooled Sample (711) 

Medium: 0.01 N hydrochloric acid; 900 mL 
Apparafus 1: 100 rpm 
Time: 30 min 

Anaiysis: Calculate the percentage of the labeled 
amount of acetohydroxamic add (GhUNCh) dissofved, 
using the procedurę in the As$ay t using a ffltered por- 
tion of the sołution under test as Sample sołution in 
comparison with a Standard sołution having a known 
concentration of USP Acetohydroxamie Acid RS in 
Medium. 

Tolerances: NLT 85% (Q) of the labeled amount of ace- 
tohydroxamic acid (C 2 HsN0 2 } is dissalved. 

* Uniformity of Dosage Units (905): Meet the 

reąuirements 

IMPURITIES 

* Limit of Hydrokylamine 

Buffer: 1.36 g/L of monobasic potassium phosphate in 
water, adjusted with 1 M potassium hydroxide to a pH 
of 7A 

Sołution A: 1 mg/mL of pyndoxal 5-phosphate mono- 
hydrate in &uffer t prepared in a low-actinic fiask fresh 
before use 

Standard stock sołution: 2.0 mg/mL of hydroxylamine 
hydrochloride in water 

Standard Solutions: Transfer 5.0, 10.0, and 15.0 mL of 
the Standard stock sołution to separate 100-mL volumet- 
ric flasks, and dilute with water to volume. 

Sample sołution: Weigh, and finely powder NLT 20 
Tablets. Transfer a portion of the powder, equivalent to 
about 1500 mg of acetohydroxarmc acid to a 50-mL 
stoppered centrifuge tubę. Add 30.0 mL of water, shake 
tor about 2 min, and centrifuge. Pipet 15,0 mL of the 
elear sołution into a 50-mL beaker, add just enough 
water to cover the electrode of a calibrated pH meter, 
and while stirring, ad just with 0.5 M potassium hydrox- 
ide to a pH of 7.4. Quantitatively transfer the contents 
of the beaker with the aid of smali portions of water to 
a 50-mL volumetric fiask, dilute with water to volume, 
and mix. 

Blank: Water 
Anaiysis 

Sa m pies: Standard Solutions, Sample sołution , and Blank 
Transfer 2.0 mL of each Standard sołution , the Sample 
solution t and Blank into separate 100-mL voEumetric 
flasks, To each fiask add 4.0 mL of Sołution A. After 8 
min, accurately timed, dilute the contents of each 
fiask with Buffer to volume. 

Immediateiy determine the fluorescence intensities of 
the Solutions fram the Standard Solutions and the 
Sample sołution in a fluorometer at an excitation 
wavelength of 350 nm and an emission wavelength 
of 450 nm, setting the instrument to zero with the 
Biank. Determine the best-fit strałght linę from the 
fluorescence intensities of the three Standard Solutions 
versus the hydroxylamine hydrochloride concentra- 
tions, in fig/mL. From the best-fit strata ht linę, deter¬ 
mine the concentration, in (ig/mL, of nydroxylamtne 
hydrochloride in the Sample soiution. 

Calcu! a te the percentage of hydroxylamtne tn the por- 
tion of Tablets taken: 

Result ^ (Cu/g X (MJMd x 100 

C y - concentration of hydroxylamine hydrochloride 
in the Sample sołution (pg/mL) 

C = nominał concentration of acetohydroxamic 
add in the Sampie sołution (jig/mL) 

Mn = molecular weight of hydroxylamine, 33.03 
Mn - molecular weight of hydroxylamIne 
hydrochloride, 69.50 


Acceptance criteria: NMT 0.5% 

ADDITIONAL REQUIREMENTS 

* Packagimc and Storage: Preserve in tight containers. 

* USP Reference Standards (11) 

USP Acetohydroxamic Acid RS 


Acetylcłioline Chloride 


C 7 H, 6 CINOj 181.66 

Ethanaminium, 2-(acetyloxy)-W / N,N-trimefhyh, chloride; 
Cholinę acetate (ester) chloride [60-314], 

DEFINITfON 

Acetylcholine Chloride contains NLT 98,0% and NMT 
102.0% of acetylcholine chloride (GH^ONCh), calculated 
on the dried basis. 

IDENTIFICATION 

* A. INFRARED ABSORPTION (197K) 

* B. 

Sample sołution: 100 mg/mL in water 
Anaiysis: To 5 mL of Sample sołution add 5 ml of silver 
nitrate TS. 

Acceptance criteria: A white, curdy precipitate, which 
is soluble in ammonium hydroxide but insoluble in ni- 
tnc add, is formed. 

ASSAY 

* PROCEDURĘ 

Sample: 400 mg of Acetylcholine Chloride 
Anaiysis: Dissolve in 15 mL of water in a glass-stop- 
pered conical fiask, add 40,0 ml of 0.1 N sodium hy- 
droxide VS, and heat on a steam bath for 30 min. In¬ 
sert the stopper, allow to cool, add phenolphthałem TS, 
and titrate the excess alkali with 0.1 N sulfuric acid VS. 
Perform a blank determination (see Titrimetry (541), Re¬ 
sidua! Titrations). Each mL of 0.1 N sodium nydroxide is 
equivalent to 18.17 mg of GHi&CINO*. 

Acceptance criteria: 98.0%-lQ2.O% on the dried basis 

OT HER COMPONENTS 

* CONTENT OF CHLORIDE 

Sample: 280 mg of Acetylcholine Chloride 
Anaiysis: Dissolve the Sample in 140 mL of water, and 
add 1 mL of dichlorofluorescein TS. Titrate with 0.1 N 
silver nitrate V5 untif the silver chloride flocculates and 
the mixture acquires a faint pink color. Each mL of 0.1 
N silver nitrate ts equivalent to 3.545 mg of CL 
Acceptance criteria: 19.3%-19.8% of Cl on the dried 
basis 

IMPURITIES 

* Residue on iGNmoN (281): NMT 0.2% 

SPECIFiC TESTS 

* Melting Rance on Temperaturę, Chss f (741): 

149°-152° 

* ACIDITY 

Sample: 100 mg of Acetylcholine Chloride 
Anaiysis: Dissolve the Sample in 10 mL of recentły 
boiled water, and add at once 1 drop of bromotnymol 
blue TS. 

Acceptance criteria: NMT 0,50 mL of 0.010 N sodium 
hydroxide is reguired to produce a color change. 




"V"* 

H 
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® Lass on Drying (731) 

Analysis: Dry a sample at 105° for 3 h. 

Acceptance cnteria: NMT 1.0% 

ADDIT0ONAL REQU1REMENT$ 

o Packaging and Storace: Preserve in a tight Container, 
and storę at controlled room temperaturę, 

« USP Reference Standahos (11) 

U5P Acetylchofine Chloride RS 


Acetylcholine Chforide for Ophthalmic 
Solution 


DEFINITION 

Acetylcholine Chloride for Ophthalmic Solution is a stenie 
mixture of Acetylcholine Chloride with Mannitol or other 
suitable diluent, prepared by freeze-drying. Each Container 
contains NLT 90,0% and NMT 115,0% of the labeled 
amount of acetylcholine chloride (CyPL^ONO;?). 

IDENTIFICATION 

o A. 

Standard solution: 10 mg/mL of USP Acetylcholine 
Chloride RS 

Sample solution: 10 mg/mL of acetylcholine chloride 
Chromatographic system 
(See Chromatograpny (621), Thin-iayer Chromato- 
graphy .) 

Adsorbent: 0.25-mm layer of aluminum oxide 

Application volume: 2 jjL 

Developing solvent system: Mtx butyl alcohol, glaciaf 
acetic acid, and water (40:10:50). Al Iow the layers to 
separate completely. Use the upper layer 
Spray reagent A: Freshly prepared solution of 5 mg/ 
rnl of cobaltous chloride prepared as follows. Dlssolve 
the requtred amount of cobaltous chloride In 50% of 
the finał volume of water, and djlute with 50% alco- 
hoL [Notę—T h is solution is freshly prepared,] 

Spray reagent B: Freshly prepared potassium ferrocys- 
nide solution prepared as follows. Dissolye 1.0 g of pc- 
tassium ferrocyanlde in 100 ml of water, and di lute 
with 50 mL of alcohol. 

Analysis 

Sam pies: Standard solution and Sample solution 
Develop the chromatogram, without delay, tn a vapor- 
saturated cham ber containing the Developing so!vent 
system. Allow the solvent front to move about 10 cm 
beyond the inrtial spotting linę. Dry the piąte with a 
current of warm alr Immedialely spray tne piąte with 
Spray reagent A. Dry the piąte as before, and Immedi- 
ately spray the piąte with Spray reagent B . Dry the 
piąte with a current of warm air. 

Acceptance criteria: The Rf value and color of the prin- 
cipal spot from the Sample solution correspond to those 
from tne Standard solution. 

* B. 

Sample solution: Nominally 1 0 mg/mL of acetylcholine 
chloride 

Analysis: To 2 mL of Sample solution add 1 drop of ni- 
tric acid and 1 mL of silver nitrate TS, 

Acceptance criteria: A curdy, white precipitate, soluble 
in an excess of 6 N ammonium hydroxlde, is formed, 

ASSAY 

• Procedurę 

Mobile phase: Add 1.03 g of sodium 1-heptanesuifon- 
ate to a mlxture of 900 mL of water and 10 mL of 
methanol. Adjust with ammonium hydroxide or glacial 
acetic add to a pH of 4,0. Add 50 mL of acetonrtrile. 
Dllute with water to 1 L, [Notę—A sfight variation of 
the amount of acetonitrile may be reguired to lmprove 
resólution or adjust retention time.J 


Standard solution: A guantity of USP Acetylcholine 
Chloride RS in Mobile phase, to obtarn a solution having 
a known concentratlon equa! to that of the acetylcho¬ 
line chloride in the Sample solution 
Sample solution: Transfer the contents of 1 Container 
of Acetylcholine Chloride for Ophthalmic Solution to a 
10-mL volumetric fiask with the aid of Mobile phase , 
and dilute with Mobile phase to volume. 

System suitability solution: 0.2% each of acetylcholine 
chloride and cholinę chloride 
Chromatographic system 
(See Chromatography (621), System Suitahliity.) 

Modę: LC 

Detector: Refractive index 
Coiumn: 3.9-mm x 30-cm; packlng LI 
Flow ratę: 2 mL/min 
Injection volume: 50 pL 
System suitabillty 

Samples: Standard solution and System suita bili ty 
solution 

Suitability reguirements 

Resolution: NLT 2.0 between acetylcholine chloride 
and cholinę chloride, System suitability solution 
Relative standard deviation: NMT 3.5%, Standard 
solution 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of acetylcholine chloride 
(C 7 H 10 CINO 2 ) in the Container taken: 

Result - (rjrs) x Q x V x (1 fi) x 100 

Or - peak response from the Sample solution 

r$ - peak response from the Standard solution 

C s ~ concentration of USP Acetylcholine Chloride 
RS in the Standard solution (mg/mL) 

V = volume of the Sample solution , 10 mL 
L - labd datm (mg/vial) 

Acceptance criteria: 90,0%-l 1 5.0% 

PERFORMANCE TESTS 

* Uniformity of Dosage Unjts (905): Meets the 

requirement$ 

5PECIFIC TESTS 

o Sterility Tests (71): Meets the reguirements 

* Acidity 

Analysis: Dissolye an amount of Acetylcholine Chloride 
for Ophthalmic Solution equlvalent to 100 mg of acetyf- 
choline chloride in 10 mL of recently boiled water. Add 
at once 1 drop of bromothymo! blue TS, 

Acceptance criteria: NMT 0.50 mL of 0.010 N sodium 
hydroxtde is reguired to produce a color change. 

* Water Determination, Method l (9 21) 

Analysis: Perform the titration In the ortglnal Container, 
observing precautions against contact with water or 
moist atmosphere, Adjust the concentration of the rea¬ 
gent so that the titration volume approaches but does 
not exceed the capacity of the Container. Titrate to an 
amber color that persists for 1 5 s after mixing. 
Acceptance criteria: NMT 1.0% 

* Constituted Solution: At the time of use, it meets the 
requirements for Injections and Implanted Drug Products 
(1 ), Spedfic Tests , Completeness and clartty of Solutions . 

ADDmONAL REQUIREMENTS 

Change to read: 

* Packaging and Storage: Preserve In tight containers as 
described in 9 Packaging and Storage Reguirements (659), 
injection Packaging, Packaging for constitulion* * (C n i-May- 
2 o\ 7 ), and storę at controlled room temperaturę. 
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• USP Reference Standard* <11) 

USP Acetylcholine Chloride RS 


Acetylcysteine 



C s H,NO}S 163.19 

L-Cysteine, N-acetyl-; 

N-Acetyl-L-cysteine [616-91-1]. 

DEFINmON 

Acetylcysteine contains NLT 98:0% and NMT 102,0% of 
CsH^NOjS, calculated on the dned basis. 

IDENTIFICATION 

* A. INFRARED ABSGRPTION (197K) 

ASSAY 

• Procedurę 

Mobile phase: 6,8 g/L of monobasic potassium phos- 
phate. Adjust with phosphoric add to a pH of 3.0. 
Sodium metabisulfite solution: 0.5 mg/mL of sodium 
metabisulfite in water, freshly prepared 
Interna! standard solution: 5 mg/mL of USP L-Phenyb 
alaninę RS in Sodium metabisulfite solution 
Standard stock solution: 10 mg/mL of USP Acetylcys¬ 
teine RS in Sodium metabisulfite solution 
Standard solution: 0.5 mg/mL of USP Acetylcysteine 
RS and 0.25 mg/mL of USP L-Phenylalanine RS in So¬ 
dium metabisulfite solution from Standard stock solution 
and internat standard solution 

Sample stock solution: 10 mg/mL of Acetylcysteine in 
Sodium metabisulfite solution 

Sample solution: 0*5 mg/mL of Acetylcysteine and 
0.25 mg/mL of USP L-Phenylalanine RS in Sodium meta¬ 
bisulfite solution from Sample stock solution and Internai 
standard solution 
Chromatographic system 
(See Chromatography (62 1), System Sultabflity.) 

Modę: LC 

Detector: UV 214 nm 
Column: 3.9-mm x 30-cm; packing LI 
Flow ratę: 1.5mL/min 
Injecłion stze: 5 pL 
System sultabllity 
Sample: Standard solution 

[NOTĘ—The relative retention tlmes for acetylcysteine 
and t-phenylalanine are about 0.5 and 1,0, 
respectivetyj 
SultabHity reguirements 
Resolution: NLT 6 be twe en acetylcysteine and l- 
pheńylalanine 

Relative standard deviatlon: NMT 2,0% 

Anatysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of acetylcysteine (CshbNO^S) 
in the portion of Acetylcysteine taken: 

Result = (RyfRs) x (Cj/Q) x 100 

Ru = peak response ratio of acetylcysteine to L- 
phenylalaninę from the Sampfe solution 
R$ ~ peak response ratio of acetylcysteine to L- 
phenylalanine from the Standard solution 
Cs = concentradon of USP Acetylcysteine RS in the 
Standard solution (mg/mL) 


C v - concentration of acetylcysteine in the Sample 
solution (mg/mL) 

Aeceptance criteria: 98.0%-l 02.0% on the dned basis 

IMPUfUTiES 

* Residue on Ignition (281): NMT 0.5% 

Detete the foliowing: 

•• Heaw Metals, Method tt (231) 

[Caution—E xercise care because explosion may occur.] 
Anatysis: In a dropwise manner, wet the sample with 
2 mL of nitric add, and proceed as directed for the Test 
preparation. 

Aeceptance criteria: NMT 10 ppm# 

SPECIFIC TEST5 

* Optical Rotation, Specific Rotation (781$) 

Buffer: Mix 29.5 mL of 1 N sodium hydroxide, 50 mL 
of 1 M monobasic potassium phosphate, and sufficient 
water to make 100 mL. Adjust to a pH of 7.0 ± 0.1 by 
adding morę of either solution, as necessary. 

Sample solution: In a 25-mL voiumetric fiask, mix 
1.25 g with 1 mL of edetate drsodium solution (1 in 
100), add 7.5 mL of sodium hydroxide solution (1 in 
25), and mix to dissolve, Dilute with Buffer to volume, 
Aeceptance criteria: +21° to +27° 

* PH (791): 2.0-2.8 in a solution (1 in 100) 

* Loss on Drying (731): Dry a sample at a pressure of 
about 50 mm of mercury at 70° for 4 h: it loses NMT 
1,0% of its weight 

ADDITIONAL REQUIREMENT5 

* Packaging and Storage: Preserve in tight containers, 
and storę at controlfed room temperaturę, 

* USP Reference Standards (11) 

USP Acetylcysteine RS 
USP L-Phenylalanine RS 


Acetylcysteine Solution 

DEFINITION 

Acetylcysteine Solution is a sterile solution of Acetylcysteine 
in water, prepared with the aid of Sodium Hydroxide. It 
contains NLT 90,0% and NMT 110,0% of the Jabeled 
amount of acetylcysteine (CjhbNOiS). 

IDENTIFICATION 

ł A. INFRARED AB5ORPT10N (197K) 

Sample solution: Place 10 mL in a sultable beaker, and 
adjust to a pH of 2 (pH indicator paper), using 3 N 
hydrochloric add. Add up to 2 g of finety powdered 
sodium chloride, in two portions of 200 mg each ini- 
tially and then In smafler portions of 25 mg, stfrring af- 
ter each addition unti! the sodium chloride dsssolves 
and a precipitate is formed. The precipitate appears as 
a very fine powder, and the solution turns doudy. If no 
precipitate forms, add an additional drop of 3 N hydro- 
chłonę acid, and stir until the precipitate forms. Alfow 
to stand at room temperaturę for 15 min, and collect 
the residue by suction filtra tron, Use the acetylcysteine 
so obtained after being dried at a pressure of 50 mm of 
mercury at 70° for 4 h. 

Aeceptance criteria: Meets the requlrements 

ASSAY 

* Procedurę 

Solution A: 0.5 mg/mL of sodium metabisulfite sofution 
in water, freshly prepared 

Solution B: 0.5 mg/mL of sodium bisulfite solution 

Mobile phase: 6.8 g/L of monobasic potassium phos¬ 
phate, Adjust with phosphoric acid to a pH of 3.0. 






USP 40 


Official Monographs / Acetyl cysteinę 2587 


Interna! standard solution: 5 mg/mL of USP L-Phenyb 
alaninę RS in Solution A 

Standard stock solution: 10 mg/mL of USP Acetylcys¬ 
teine RS in Solution A 

Standard solution: 0,5 mg/mL of USP Acetyl cysteinę RS 
and 0.25 mg/mL of USP L-PhenylaJanine RS in Solution A 
from Standard stock solution and Internai standard 
solution 

Sample stock solution: Eguivalent to 10 mg/mL of 
acetykysteine from the Yolurne of Solution in Solution 8 
Sample solution: 0.5 mg/mL of acetykysteine and 
0.25 mg/mL of USP L-Phenylalanine RS in Solution A 
from Standard stock solution and Intemal standard 
solution 

Chromatographic system 

(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 214 nm 
Coiumn: 3.9-mm x 30-cm; paeking LI 
Flow ratę: 1.5 mL/min 
Injection volume: 

System suitability 
Sample: Standard solution 
Suitability reąuirements 

Resoiution: NLT 6 between a c ety [cysteinę and L- 
phenylalanine 

Reiative standard deviation: NMT 2.0% 

Analysis 

Sa m pies: Standard solution and Sample solution 
[Notę —The relative retention times for acetykysteine 
and L-phenylalanine are about 0,5 and 1,0, 
respectively,] 

Cakulate the percentage of the labeled amount of acet- 
ylcysteine (CsHsNOjS) in the portion of Solution taken: 

Result = ( RjRs) x (Cs/C^) x 100 

R u - peak response ratio of acetykysteine to L- 
phenylalanine from the Sample solution 
/? 5 - peak response ratio of acetykysteine to L- 

phenylalanine from the Standard solution 
Cs - concentration of USP Acetylcysteine RS in the 
Standard solution (mg/mL) 

Cu ~ nominał concentration of acetylcysteine in the 
Sample solution (mg/mL) 

Acceptance criteria: 90.0%-T 10.0% 

SPECIFIC TESTS 

« PH (791): 6.0-7.5 

® Steriuty Tests (71): Meets the requirements 

ADDITBONAL REQUBREtylENT5 

* Packagjng and Storage: Preserve in single-unit or multi- 

ple-unit tight containers that effectively exdude oxygen, 
and storę at controlled room temperaturę. 

* USP reference Standards (li) 

USP Acetylcysteine RS 
USP L-Phenylalanine RS 


Acetylcysteine and isoproterenol 
HydrochBoride Inhalation Solution 

» Acetylcysteine and Isoproterenol Hydrochloride 
Inhalation Solution is a sterile solution of Acetyl¬ 
cysteine and Isoproterenol Hydrochloride in 
water, It contains not less than 90.0percent and 
not morę than 110.0 percent of the labeled 
amount of acetylcysteine (C5H9NO3S), and not 
less than 90.0 percent and not morę than 


11 5.0 percent of the labeled amount of isoproter¬ 
enol hydrochloride (CnH^NOj- HCI). 

Patkaging and storage—Preserye in single-dose or multi- 
ple-dose containers, preferabfy of Type I glass, tightly closed 
with a glass or polyethyfene ciosu re, and storę at controlled 
room temperaturę. 

Labeling— The labę! indkates that the Inhafation Solution is 
not to be used if its color is pinkish or darker than slightly 
yellow or if it contains a precipitate. 

USP Reference standards (11)— 

USP Acetykysteine RS 

USP Isoproterenol Hydrochloride RS 

USP L-Pnenylalanine RS 

Color and cłarity—Using the Inhalation Solution as the 
Test solution , proceed as directed for Color and clarity under 
Isoproterenoli inhalation Solution* 

Identification— 

A: Place 2 ml in a IG-mL beaker, and adjust with 3 N 
hydrochloric arid to a pH of about 3 (pH indicator paper). 
Add 500 mg to 1 g of finely powdered sodium chloride, in 
two porttons of about 200 mg each initially, and then in 
smaller portions (about 25 mg), stirring after each addition, 
until a precipitate Is formed. Allow to stand at room tem¬ 
peraturę for 15 minutes, and collect the residue by suction 
filtration: the acetylcysteine so obtained, after being dried as 
directed in the test for Loss on drying under Acetylcysteine , 
responds to the Identification test under Acetylcysteine. 

B: Ferro- Ci tratę Solution and Buffer Solution —P rep are as di- 
rected under Epinephrine Asscjy<391). 

Procedurę —Place a volume of Inhalation Solution, equiva- 
lent to about 0.26 mg of isoproterenol hydrochloride, in a 
test tubę with 3 mL of 0,1 M mercuric chloride, and mix, 

Add 100 juL of Ferro- Ot rotę Solution and 1,0 mL of Buffer So¬ 
lution, and mix: the presenoe of isoprotereno! hydrochloride 
Is confirmed by the deve!opment of a purple color. 

Sterilify Tests (71): meets the requirements. 
pH (791): between 6.0 and 7.0. 

Assay for acetylcysteine— 

Mobiie phase, Intemal standard solution, Standard prepa¬ 
ration , and Chromatographic system —Proceed as directed in 
the Assay under Acetylcysteine. 

Assny preparation—Pipet a volume of Inhalation Solution, 
equiva!ent to about 1000 mg of acetylcysteine, into a 
100-mL yolirmetne fiask, dilute with sodium metabisulfite 
solution (1 In 2000) to volume, and mix. Pipet 10 mL of thls 
solution and 10 mL of Internal standard solution into a 
200-mL volumetric fiask, dilute with sodium metabisulfite 
solution (1 in 2000 ) to volume, and mix. 

Procedurę— Proceed as directed for Procedurę in the Assay 
under Acetylcysteine . Cakulate the quantity, in mg, of 
C 5 H 9 NO 3 S in each ml of the Inhalation Solution taken by 
the formula: 

2OOO(C/V}0W 

in which C is the concentration, in mg per mL, of USP Acet- 
ykysteine RS in the Standard preparation; V is the volume, in 
mL, of Inhalation Solution taken; and R u and are the ra- 
tios of the peak response of acetylcysteine to that of dl- 
pheny la taninę obtained from the Assay preparation and the 
Standard preparation, respective!y. 

Assay for isoproterenol hydrochloride— 

Mobile phase— Di ss o I ve 1 3.6 g of monobasic potassium 
phosphate in 1000 mL of water, and pass through a mem¬ 
branę filter having a 0.45-pm porosity. Add 20,0 mL of 
methanol, mix, and degas. 

Internal standard solution^ Place about 150 mg of acet- 
aminophen in a 500-mL volumetrk fiask, add 5 mL of gia- 
dal acetic add, dilute with water to volume, and mix. 
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Standard preparadon —DEssolve an accurateiy weighed 
quantity of USP Isoproterenol Hydrochloride RS in 0.05 M 
sodium metabisulfite to obtain a solution having a known 
concentration of 0,15 mg per ml. Transfer 1 0,0 mL of this 
solution to a 25-mL volumetric fiask, add 10.0 mL of Internai 
standard solution , di lute with 0.2 M acetic acid to volume, 
and mix. 

Assoy preparotion —Transfer an accurateiy measured vol- 
ume of Inhalation Solution, equivalent to about 1.5 mg of 
isoproterenol hydrochloride, and 1 0 mL of internaf standard 
solution to a 25-mL volumetnc fiask, add di lute glacial acetic 
acid (1 in 100 ) to volunie, and mix* 

Chromatographic system (see Chromatography (621))—The 
liquid chromatograph is eauipped with a 280-nm detector 
and a 3*9-mm x 40-cm column that contains packing LI* 
The flow ratę is about 2 ml per minutę. Chromatograph the 
Standard preparotion, and record the peak responses as di- 
rected for Procedurę; the reJative retention times are about 
0*5 for isoproterenol hydrochloride and 1.0 for acetamino- 
phen; the resolution, R , between isoproterenol hydrochlo¬ 
ride and acetaminophen is not less than 6 ; and the relative 
standard deviation for replicate Enjections is not morę than 
2 . 0 %. 

Procedurę —Separately inject equal volumes (about 25 juL) 
of the Standard preparotion and the Assoy preparotion into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks. CalcuJate the quan- 
tity, in mg, of isoprotereno! hydrochloride (C 11 H 17 NO 3 ■ HC3) 
in each mL of the Inhalation Solution taken by the formula: 

(25C/V)(Ru f Rs) 

in which C is the concentration, in mg per mL, of USP 
Isoproterenol Hydrochloride RS in the Standard preparotion; 

V Is the volume, in mL, of Inhalation Solution taken; and Ru 
and ^ are the ratios of the peak responses of isoproterenol 
hydrochloride to those of acetaminophen obtained from the 
Assoy preparotion and the Standard preparotion , respectively* 


Acitretin 



C 2 ,H 26 0 3 326.43 

2,4,6,8-Nonatetraenoic acid, 9-(4-methoxy-2,3, 
ó-trimethylphenyl)-3,7-dimethyl-, (ail-E)-; 

(o//£)-9-(4-Methoxy-2,3,6-trimethylpheny[)-3 / 7-dimethyl-2,4, 
6 , 8 -nonatetraenoic acid [55079-83-9]. 

DEFINITION 

Acitretin contains NLT 98.0% and NMT 102.0% of 
CiiHińOh caicufated on the ciried basis. 

[Caution —Acitretin Is a teratogen. Great care should be 
taken when handting to avoid Inhalation of dust or eon- 
tact with skin*] 

[Notę—U se low-actinic glassware and perform all tests 
under yellow and subdued light] 

DDENT1FICATHOM 

* A. INFRARED ABSORPTiON (197K) 

* B. The retention time of the major peak of the Sampie 

solution corresponds to that of the Standard solution, as 
obtained in the Assay. 


AS5AY 
• Procedurę 

[Notę—S torę the Solutions at 4 C before injection*] 

Mobile phase: Alcohol, glacial acetic add, and water 
(92:0*3:8) 

System suitability stock solution: 0.01 mg/mL each of 
USP Acitretin RS and USP Tretinoin RS in alcohol* 

[Notę—D issofve In tetrahydrofuran before diluting with 
alcohol.] 

System suitability solution: 0.25 pg/mL each of USP 
Acitretin RS and USP Tretinoin RS in alcohol, from Sys¬ 
tem suitability stock solution 

Standard solution: 0.1 mg/mL of USP Acitretin RS in 
alcohol. [Notę —Dissolve in tetrahydrofuran before dilut¬ 
ing with alcohol* The finał concentration of tetrahydro¬ 
furan in the preparatlon will be 2%.] 

Sampie stock solution: 0*25 mg/mL of Acitretin in tet¬ 
rahydrofuran and alcohol (1:19). [Notę —Disso!ve in tet¬ 
rahydrofuran before diluting with alcohol.] 

Sampie solution: 0*1 mg/mL of Acitretin in alcohol, 
from Sampie stock solution 
Chromatographic system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 360 nm 
Coiumn: 4-mm x 25-cm; packing LI 
Flow ratę: 0.6 mL/min 
injection size; 10 pL 
System suitability 

Samples: System suitability solution and Standard 
solution 

[Notę —The refative retention times for tretinoin and 
acitretin are 0.84 and 1.0, respectively.] 

Suitability requirements 

Resolution: NLT 2.0 befween tretinoin and acitretin, 
System suitability solution 

Relative standard deviation: NMT 1.0% of acitretin, 
Standard solution 
Analysis 

Samples: Standard solution and Sampie solution 
Calculate the percentage of in the portion of 

Acitretin taken: 

Result - (ru/r s ) x (Cs/Cu) x 100 

ru = peak response from the Sampie solution 

h - peak response from the Standard solution 

C s = concentration of USP Acitretin RS in the 
Standard solution (mg/mL) 

Cu - concentration of Acitretin in the Sampie 
solution (mg/mL) 

Acceptance criteria: 9S*0%-102*0% on the dried basis 

BMPURITIES 

9norganic Impuntśes 

9 RESIDUE ON HGNiTION (281): NMT 0.1% 

Delete the following: 

•• Heavy Metals, Method If (231): NMT 20 ppm* CO rrTcia> 1 

Organie Impurtties 

[Notę—S torę the Solutions at 4° before injection*] 

o Procedurę 

Mobile phase and Chromatographic system: Proceed 
as directed in the 4ssoy. 

Standard solution: 0.8 pg/mL each of USP Acitretin 
RS, USP Acitretin Related Compound A RS, and USP 
Acitretin Related Compound B RS in alcohol. [Notę— 
Dissofve in tetrahydrofuran before diluting with 
alcohol*] 

Sampie solution: 0.25 mg/mL of Acitretin in tetrahy¬ 
drofuran and alcohol (1:19). [Notę—D issolve in tetra¬ 
hydrofuran before diluting with alcohol ] 
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System suitability 

(See Chromatography (621), System Suitability .) 

Sam ple: Standard solutian 

Suitability reguirements 

Resoiution: NIT 1.5 between acitretin related conr 
pound A and acitretin; NLT 1.5 between acitretin 
related compound B and acitretin 
Relatfve standard deviation: NMT 10.0% for acitre- 
tln related compound A and NMT 1 0.0% for acitre¬ 
tin related compound B 
Anafysrs 

Sam pies: Standard solutian and Sample solution 
Calcu la te the pertentage of acitretin related corm 
pound A a na acitretin related compound B in the 
portion of Acitretin taken: 

Result = (fu/r s ) x (C s /Cu) x 100 

ru “ peak response from the relevant impurity 
from the Sample solution 

rs - peak response from the relevant impurity 
from the Standard solution 

C s = concentration of USP Acitretin Related 

Compound A RS or USP Acitretin Related 
Compound B RS in the Standard solution 
O-ig/mL) 

Cy =• concentration of Acitretin in the Sample 
solution (ug/mL) 

Calculate the percentage of impurities other than 
acitretin related compounds A and B in the portion 
of Acitretin taken: 

Result - (ry/rs) x (Cs/Cy) x 100 

ru = peak response of each individual unspecified 
impurity from the Somple solution 

r s = peak response of USP Acitretin RS En the 
Standard solution 

Cs - concentration of USP Acitretin RS in the 
Standard solution (pg/mL) 

Cu - concentration of Acitretin in the Sample 
solution (^ig/ml) 

Acceptance criteria 

lndividual impurities: See Impurity Tobie 7. 

Total impurities: NMT 1.0% 


Impurity TabEe 1 


Na me 

Relattye 

Retention 

Time 

Acceptance 

Critena, 

NMT 

Acitretin related comDOund A 

G.78 

0.3 

Acitretin 

1.0 


Acitretin related compound B 

1.61 

0.3 

Any unspecified impurity 


0.1 

Total unspecified impurities 


0.4 


5EPEOF0C TE5TS 

* Loss on Drying (731): Dry a sample in a vacuum at a 
ressure not exceeding 19 mm of mercury at 10(T for 4 
: it loses NMT 0.2% of its weight. 

ADDITIONAL REQU1RE!V1ENTS 

o PACKAGiNG and Stdrage: Preserve in tight contatners, 
protected from light. Storę at controlled room 
temperaturę. 

* USP Reference Standards <11) 

USP Acitretin RS 

USP Acitretin Related Compound A RS 
(2Z,4£;65 y 8£)“9-{4-MethQxy-2,3,6“tnmethylpbenyl)-3,7- 
dimethylnona-2,4,6,8-tetraenQic add. 

CaHzeOs 326.43 


USP Acitretin Related Compound B RS 
Ethyl (alf-Q-9-(4-methoxy-2 / 3,64:rimethylphenyl)-3,7- 
dimethylnona-Z^AS-tetraenoate. 

C 23 H 3D 0 3 354.48 

USP Tretinoin RS 


Acitretin Capsyies 

DEFINITION 

Acitretin Capsules contain NLT 90.0% and NMT 110.0% of 
the labeled amount of acitretin (CziLUO^ 

[Caution —Acitretin is a teratogen, Great care should be 
taken when handling to avoid inhaiation of dust or eon- 
tact with skin.] 

[Notę—U se fow-actinic glassware and perform a!l tests 
under yeliow and subdued light. Make all injections 
within 1 h of Sample solution preparation.] 

IDENTSFiCATfON 

o Thin-Layer Chromatographic Identification Test <201) 
Standard solution: 10 mg/mL of USP Acitretin RS in 
tetrahydrofuran 

Sample solution: £quivalent to 20 mg of acitretin from 
Capsules. Grind to a fine powder, then triturate for 30 s 
with 2 mL of tetrahydrofuran. Transfer the suspension to 
a 12-mL conical centrifuge tubę, and centrifuge to ob- 
tain a elear supernatant 
Application voJume: IOjiL 

Developing solvent system: Chloroform and methanol 
(4:1) 

Anaiysis 

Samples: Standard solution and Sample solution 
Proceed as directed in the chapter, and then air-dry. 
Spray the piąte with a saturated solution of antimony 
trichloride in chloroform (250 mg/mL) followed by 
concentrated sulfuric add, and then locate the spots. 

A5SAY 
* Procedurę 

Diluent: Methanol and tetrahydrofuran (13:10) 

Mobile phase: Methanol, alcohol, glacial acetic acid, 
and water (74: 5: 0.5: 21) 

Standard solution: 0.1 mg/mL of USP Acitretin RS in a 
mixture of Diluent and water (23:2). Dissolve USP Ad- 
tretin RS in Diluent equlva!ent to 80% of the finał voL 
ume, sonicate for 5 min, add water equrvalent to 8% of 
the finał volume, and dilute with Diluent to vofume. 
System suitability solution: Transfer 2 mL of the 5ton- 
dord solution to a elear 4-mL glass viaL After sealing the 
vial with a teflon-lined silicone septum and cap, place 
the via! on its side in a light chamber, expose it to 400 
foot-candles of fluorescent jrght for 5 min, and then 
completely wrap the vial witrt aluminum foil. 

[Notę—E xposure to the fiuorescent light allows for the 
formation of two degradation products: acitretin re¬ 
lated compound A and óZ-Isomer. See Tobie 1 tor the 
relative retention times*] 

Sample solution: 0.1 mg/mL of acitretin in a mixture of 
Diluent and water (23:2). O pen NLT 20 Capsules, com- 
posite the capsule fili, and mix well Transfer the Cap- 
sufe fifl fo a volumetric fiask, add water equivalent to 
8% of the finał vofume fo wet the sample, and sonicate 
for 5 min. Dilute with Diluent to votume, and sonicate 
for 5 min. Cool to room temperaturę, pass the suspen¬ 
sion through a suitabfe filter of 0.5-pm porę srzą and 
use the elear filtra te. [Notę—I nject the Sample solution 
within 1 h of preparation.] 

Chromatographic system 
(See Chromatography (621), System Suitability.) 
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Modę: LC 

Detector: UV 365 nm 
Column: 4.6-mm x 15-cm; 5-pm packlng LI 
FJow ratę: 1 mL/min 
Injection size: 25 |iL 
System suitability 

Sam pies: Standard solution and System suitability 
solution 

Suitability requirements 

Resolution: NLT 3.0 between acitretin related com- 
pound A and acitretin; NLT 1.8 between the 6Z4so- 
mer and acitretin, System suitability solution 
Relative standard devration; NMT 2.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of acitretin (C^HzsOb) in the 
portion of Capsules taken; 

Result = (fu/n) x (Cs/Cu) x 100 

r u = peak response from the Sample solution 

r$ = peak response from the Standard solution 

Cs = concentration of USP Acitretin RS in the 
Standard solution (mg/mL) 

Cu = nominał concentration of the Sample solution 
(mg/mL) 

Acceptance criteria: 90.0%-llQ.0% 

PERFORMANCE TEST5 
* Dissolution (711) 

Test 1 

Medium: 3% sodium lauryl sulfate in deaerated water, 
pH 9.6-10.0; 900 ml 
Apparatus 1: 100 rpm 
Time: 30 min 

Determine the amount of acitretin (CziHzeOO dissolved 
using the following method. 

Standard solution: Transfer about 14 mg of USP Aci¬ 
tretin RS to a 500-mL volumetric fiask. Disso!ve in 
50 mL of alcohol, and diJute with Medium to volume. 
For Capsules labeled to contain 10 mg: Transfer 
20 mL of tfiis solution to a 50~mL volumetric fiask, 
and dilute with Medium to volurne. 

Sample solution: Use portions of the solution under 
test passed through a suitable filter of 0.45-pm porę 
size. 

Capsule shell solution: Dissolve 6 clean empty-shefl 
Capsules in 900 mL of Medium. 

Analyticai wavelength: 347 nm 
Celi length: 2 mm 
Blank: Medium 
Analysis 

Samples: Standard solution , Sample solution , and Cop- 
sule shell solution 

Calculate the amount of acitretin (C 21 H 20 O 3 ) dissolved: 

Result = [(A u - Acs)/A s ] x (Cs/L) x Vx 100 

Au - absorbance of the Sample solution 
Acs - Capsule shell correction, calculated as shown 
below 

As — absorbance of the Standard solution 
Cs - concentration of the appropriate Standard 
solution (mg/mL) 

L ~ Capsule labeT da im (mg) 

V - volume of Medium, 900 mL 
The Capsule shefl correction, A C s t is calculated: 

Aa = Acss/N 

- absorbance of the Capsule shell so/ut/o /7 
N - number of Capsule snells used to prepare the 
Capsule shell solution 

Tolerances: NLT 85% (Q) of the labeled amount of 
acitretin (C 21 H 20 O 3 ) is dlssolyed. 


Test 2: If the product complies with this test, the fabeb 
ing indicates that the product meets USP Dissolution 
Test Z 

Tier 1 

Medium: 3% sodium lauryl sulfate in deaerated 
water, pH 9.6-10.0 (adjusted with 1 N sodium hy- 
drox!de); 900 mL 
Apparatus 1: 100 rpm 
Time: 30 min 

Determine the amount of acitretin (C2ihbć0 3 ) dis- 
solved using the following method. 

Tier 2 

Medium A: Prepare a solution containing pancreatln 
with NMT 1 750 USP units of protease activity/L in 
deaerated water, pH 8,0 (adjusted with 1 % sodium 
hydroxide); 450 mL, use immediately. 

Medium B: 6% sodium lauryl sulfate in deaerated 
water, pH 10.5 (adjusted with 1% sodium hydrox- 
ide); 450 ml 
Apparatus 1: 100 rpm 

Time: 10 min Medium A ; 20 min Medium A with the 
addition of Medium B 

Mobile phase: Methanol, water, and gladal acetic 
acid (750:250:1) 

Standard stock solution: 280 pg/mL of USP Acitretin 
RS in absolute alcohol. Use sonication to dissolve. 
Standard solution: 20 pg/mL of USP Acitretin RS in 
Medium under Tier 1 , from Standard stock solution 
Sample solution: Pass a portion of the solution under 
test through a suitable glass filter with 1~pm porę size, 
discard first few mL, and use the filtrate for analysis. 
Dissolution procedurę: Perform the test using the 
conditions under Tier h in the presence of cross-llnk- 
Ing repeat the test with new Capsules using the condi- 
tidns under Tier 2 as follows. After 1 0 min, stop the 
dissolution bath and timer (do not lift the baskets), 
and add 450 mL of Medium B pre-equilibrated at 
37 ± 0.5°. Restart the timer and bath, and after 5 min 
check the pH of the medium and adjust to a rangę of 
9.6-10.0 with 1% sodium hydroxide. Continue disso¬ 
lution for an additional 15 min. 

Chromatographk system 
(5ee C hromatography (621), System Suitability.) 

Modę: LC 
Detector: 360 nm 
Columns 

Guard: 4-mm x 1-cm; 5-pm packlng LI 
Analyticai: 4.6-mm x 5-cm; 5~jim packing LI 
Temperatures 
Column: 35° 

Autosampler: 40 G 
Flow ratę: 2.0 mL/min 
Injection volume: 10 pL 
System suitability 
Sample: Standard solution 
Suitability reguirements 
Taiftng factor: NMT 2.0 
Reiative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of aci¬ 
tretin (CnhhćOs) dissolved: 

Result - (r u /r s ) x (Cs/L) x Vx 100 

ru - peak response from the Sample solution 

r$ “ peak response from the Standard solution 

Cs - concentration of USP Acitretin RS in the 
Standard solution (mg/mL) 

L - labef da im (mg/Capsule) 

V ~ voiume of Medium, 900 mL 
Tolerances: NLT 85% (Q) of the labeled amount of 
acitretin (CziH 2 60 3 ) is dissofved. 

* Uniformity of Dosage Units (905): Meet the 
reguirements 
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IMPURITIES 

* Organic Impurities: Limit of Degradation Products 
Diluent, Mobile phase, System suitability solution, 
Sample solution, Chromatographic system, and Sys¬ 
tem suitability; Proceed as directed in the Assoy , 
Analysis 

Sample: Sample solution 

Calculate the percentage of each degradation product 
in the portion of Capsules taken: 

Resuit - (ru/r T ) x 100 

te = peak response for each individua! impunty 
fj - sum of the responses of ail the peaks 
Acceptance criteria: See Tobie 1 . 


Table 1 


Name 

Reiention 

Time 

Acceptance 
Criteria, 
NMT (°/ o ) 

Acitretin related compound 
A(2Z-i5omery 

0*84 

0.5 

Acitretin 

1*0 

__ 

6Z- Isomei* 

1.09 


Anv imsoedfied impurity 

_ 

0.4 

Totai unspedfied Impurities 

_ 

0,8 


a [( 2Z t 4E f 6 E t $ £> 9-(4 - Methoxy-2,3,ć-E lim ethylphenyl)-3,7-dfmethyfn o na-2, 
4,6,8-tetraenoic add] (CaiHj&Oj 326*43), 

b {2 E t 4 E, 6Z t 8 £)-9 - (4-Meth oxy- 2 t 3, 6-trJmethy I p heny f )*■ 3,7- di m e thyl non a-2,4, 
6,S4ętraenurc add, 

ADDITIONAL REQUIREMENTS 

* PAC K AG ING and Storage: Preserve in well-dosed, Jight- 

resistant containers. 

* Labeung: When morę than one Dhsolution test is yiven, 

the labeling States the test used only if Test 1 is not used. 

* USP Reference Standard* (11) 

USP Acitretin RS 


Acydoyir 


□ 



QHiiN 5 0 3 225*20 

ćW-Purin-ó-one, 2-amino-1,9-dihydro-9-[(2-hydroxy eth- 
oxy)methyl]-. 

9-[(2-HydrQxyethoxy)methyl]guanine [59277-89-3]. 

» Acydovir contains not less than 98.0 percent 
and not morę than 101.0 percent of CaH n f\UG 3 , 
calculated on the anhydrous basis, 

Packaging and storage—Preserve in tight containers. 
Storę at room temperaturę. Proferf from Tighi and molsture. 

USP Reference standards (17}—^ 

USP Acyclovir RS 
Bdenfification— 

A: Infrared Absorption {1 97K). 

B: The retention time of the major peak in the chromato- 
gram of the Assoy preparation corresponds to that in the 
chromatogram ar the Standard preparation, as obtained in 
the Assay and limit for guanine. 

Water Determination, Method I {923): not morę than 

6 , 0 %. 


Ordinary impurities {466}— 

Test solution: dimethyl sulfoxide. 

Standard solution: dimethyl sulfoxide. 

Efuant: a mixture of chloroform, methanol, and ammo- 
nium hydroxide (80:20:2). 

Visualization: 1 . 

Application volume: 5 jiL 

Limit: i %. 

Assay and limit for guanine— 

Mobile phase— Prepare a filtered and degassed solution of 
glacial acetlc acid in water (1 in 1000). Make adjustments if 
necessary (see System Suitability under C hromatograpby 
<621)). 

System suitability solution 1 —Dissolve accurately weighed 
quantities of USP AcycJovir RS and guanine in 0.1 N sodium 
hydroxide, and dllute quantitatively, and stepwise if neces- 
sary, with water to obtain a solution having known concen- 
trations of about 0,1 mg of each per mL, 

System suitability solution 2 — Dissolve an accurately 
weighed quantity of guanine in 0.1 N sodium hydroxide, 
and diiute quantitatively, and stepwise if necessary, with 
water to obtain a solution having a known concentration of 
about 0.7 pg per ml. 

Guanine standard preparation— Transfer about 8.75mg of 
guanine, accurately weighed, to a 500-mL volumetrIc fiask* 
Dissolve in 50 ml of 0,1 N sodium hydroxide, dilute with 
water to voiumą and mix. Transfer 2.0 mL of this solution 
to a 50-mL voJumetric fiask, dilute with 0.01 N sodium hy- 
droxrde to volume, and mix to obtain a solution having a 
concentration of about 0.7 pg per mL. 

Standard preparation— Dissolve about 25 mg of USP 
Acyclovir RS, accurately weighed, in 5 mL of 0.1 N sodium 
hydroxide in a 50-mL volumetrrc fiask, dilute with water to 
volume, and mix. Transfer 10.0 mL of this solution to a 
50-mL volumetnc fiask, dilute with 0,01 N sodium hydrox- 
ide to volume, and mix to obtain a solution having a known 
concentration of about 0.1 mg of USP Acydovir RS per ml* 

Assay preparation^ Dissolve about 100 mg of Acyclovir, 
accurately weighed, in 20 mL of 0,1 N sodium hydroxide in 
a 200-mL volumetric fiask, dilute with water to volume, and 
mix. Transfer 10.0 mL of this solution to a 50-mL vo!umetric 
fiask, dilute with 0.01 N sodium hydroxide to volume, and 
mix* 

Chromatographic system (see Chromatography (621})—The 
liqurd chromatograph is eciuipped with a 254-nm detector 
and a 4,6-rnm x 25-cm column that contains packi ng LI. 

The flow ratę is about 3 mL per minutę* Chromatograph 
System suitability solution 7, and record the peak responses 
as directed for Procedurę: the resolution, R, between 
aeyclovir and guanine is not less than 2.0; the taifing factor 
for the analyte peak is not morę than 2; and the relatrve 
standard deviation for replicate injections for the acydovir 
peak is not morę than 2.0%. Chromatograph System suita¬ 
bility solution 2, and record the peak responses as directed 
for Procedurę: the relative standard deviation for replicate 
injections is not morę than 2.0%. 

Procedurę —S e p a ratę ly i n j e ct eq u a I vo I u mes (about 20 p L) 
of the Standard preparation y the Guanine standard prepara¬ 
tion, and the Assay preparation into the chromatograph, re¬ 
cord the chromatograms, and measure the responses for all 
the peaks. Caiculate the quantity, in pg, of guanine in fhe 
portion of Acyclovir taken by the formula: 

1000 C(rufr s ) 

in which C is the concentration, in pg per mL, of guanine in 
the Guanine standard preparation; and ar and r s are the peak 
responses due to guanine in the Assay preparation and the 
Guanine standard preparation , respectlvely: not morę than 
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0.7% of guanine is found. Calcuiate the quantity, in mg, of 
CEH 11 N 5 O 3 in the portion of Acyclovir taken by the formula: 

lOOOCfoM) 

in whrch C Is the concentration, in mg per mL, of USP 
Acydovir RS in the Standard preparation; and fy and r% are 
the peak responses due to acyclovir in the Assay preparation 
and the Standard preparation , respectrvely. 


AcycioyBr Capsules 

DEFINITION 

Acyclovir Capsules contain NLT 93*0% and NMT 107.0% of 
the labeled amount of acyclovir (C e HnN 5 0 3 ) t 

IDENTIFICATION 

* A. The retention time of the major peak of the Sampfe 
solution corresponds to that of the Standard soiution , as 
obtained in the Assay. 

A5SAY 
o Procedurę 

Mobile phase: 0.02 M acetic add 
System suitabiiity soiution A: 0.1 mg/mL each of USP 
Acydodr RS and guanine, Dissoive in 0.1 N sodium hy- 
droxide, and dilute with water. 

System suitabiiity solution B: 2.0 pg/mL of guanine. 
DissoIve in 0.1 N sodium hydroxide, and dilute with 
water. 

Standard solution: 0.1 mq/ml_ of USP Acyclovir RS. 
Dissolve in 0.1 N sodium nydroxide, and dilute with 
water. 

Sample solution: Nominalfy 0,1 mg/mL of acydow 
p repa red as follows, Transfer the eon ten ts of Capsules 
equivalent to 1 0 mg of acydovir (NLT 10 Capsules) to a 
100-mL voJumetric fiask. Dissolve in 10 mL of 0.1 N 
sodium hydroxide, di tutę to volume with water, and 
fil ter* 

Chromatographic system 

(See Chromatograpny (621), System Suitabiiity ,) 

Modę: LC 

Detector: UV 254 nm 
Column: 4,2-mm x 25-cm; packing LI 
Flow ratę: 1.5 mL/min 
Injection volume: 20 pL 
System suitabiiity 

Samples: System suitabiiity soiution A and System suita¬ 
biiity soiution B 

[NOTĘ—The refative retention times for guanine and 
acyciovir are about 0,6 and 1.0, respectiveiy, in System 
suitabiiity soiution A,] 

Suitabiiity requirements 

Resolution: NLT 2.0 between guanine and acydovir, 
System suitabiiity soiution A 
Reiative standard deviation: NMT 2.0% for the 
acyclovir peak. System suitabiiity soiution A 
Relative standard deviation: NMT 2.0%, System suit- 
ability soiution B 

Anaiysis: Standard soiution and Sample soiution 
Calcuiate the percentage of the labeled amount of 
acyclovir (CsHnNsCh) in the portion of Capsules taken: 

Result - (rufr$) x (Cs/ Cd) x 100 

ru = peak response of the Sampie solution 
~ peak response of the Standard solution 
Cs - concentration of USP Acydovir RS in the 
Standard soiution (mg/mL) 

Cy = nominał concentration of aeydovir in the 
Sampie soiution (mg/mL) 


Accepfance criteria: 93.0%-107.0% 

PERFORMANCE TESTS 

9 DiSSOLUTION (711) 

Medium: 0.1 N hydrochloric add; 900 ml 
Apparatus 1: 100 rpm 
Time: 45 min 
Detector: UV 254 nm 

Standard soiution: USP Acydovir RS in Medium 
Sampie Solutions: Dilute with Medium to a concentra¬ 
tion that is similar to the Standard soiution. 

Anaiysis: Determine the amount of acyclovir 
(CbHuN^O^) dissolved from UV absorption at the wave- 
length of maximum absorption on filtered portions of 
the solution under test. 

Toierances: NLT 75% (Q) of the labefed amount of 
acytlovir (CaHnN^O^) is dissoived, 

* Uniformity of POSAOE Units (905): Meet the reguire- 

ments for Content Uniformity 

IMPURITIES 

* Procedurę 

Mobile phase, System suitabiiity soiution A, System 
suitabiiity solution B, Sample solution, Chromato¬ 
graphic system, and System suitabiiity: Proceed as 
directed in the Assay. 

Anaiysis: Sample soiution 

Calcuiate the percentage of each impurity in the por¬ 
tion of Capsules taken: 

Result = (ro/rr) x 100 

ru = peak response for each impurity 
rr - sum of the responses for alf of the peaks 
Acceptance criteria 
Guanine: NMT 2.0% 

Any indrvidual impurity: NMT 0.5% 

ADDITIONAL REQU1REMENT5 

« Packaging and Storage: Preserve in tight containers. 
Storę between 15° and 25 q * Protect from light and 
moisture. 

* USP REFERENCE 5TANDARDS (11) 

USP Acydovir RS 


AcycEovir for Injection 

DEFINITION 

Acyclovir for Injection contains NLT 90.0% and NMT 
110 . 0 % of the tabeled amount of acydovir (CeHnN^O^). 

IDENTIFICATION 

* A. The retention time of the major peak of the Sampie 

soiution corresponds to that of the Standard solution , as 

obtained in the Assay. 

ASSAY 

* Procedurę 

Mobile phase: 0.02 M acetic add 

System suitabiiity solution A: OJ mg/mL each of USP 
Acyclovir RS and guanine in 0.1 N sodium hydroxide 

System suitabiiity solution B: 2.0 pg/mL of guanine in 
OJ N sodium hydroxEde 

Standard solution: 0.1 mg/mL of USP Acydovir RS in 
0.1 N sodium hydroxide 

Sampie solution: Nominally 0.1 mg/mL of acyelovir 
prepared as follows. Constitute 1 vial of Acydovir for 
Injection with water. Transfer an amount, equivalent to 
10 mg of acyclovir, to a 100-mL voiumetnc ftask, and 
dilute with water to volume. 

Chromatographic system 
(See Chromatograpny (621), System Suitabiiity ) 






USP40 


Official Monographs / Acyclovir 2593 


Modę: LC 

Detector; UV 254 nm 
Column: 4.2-mm x 25-cm; packrng LI 
Flow ratę: 1.5 mL/min 
Injection volume: 20 pL 
System suitabrlity 

Sam pies: System suitabllity solution A and System suita- 
biiity solution B 

[Notę —The relaiive reterillon Limes for guanine and 
acyclow are 0.6 and 1.0, respectively, in System suita- 
biiity solution A .] 

Suitabllity requirements 

Resolution: NLT 2* *0 between guanine and acyclovir. 
System suitobifity solution A 
Re lat i ve standard deviation: NMT 2.0% for the 
acyclovir peak, System suitabllity solution A 
Relattve standard deviatlon: NMT 2.0%, System suit- 
abiiity solution B 
Analysis 

Calcuiate the percentage of acycIovir (CeHuNsOJ in the 
portion of Acyclovir for Injection taken: 

Result = (r y /o) x (Cs/Q x 100 

fu - peak response of the Sompie solution 

r$ - peak response of the Standard solution 

Cj = concentration of USP Acyclovir RS in the 

Standard solution (mg/mL) 

Cu = concentration of the Sample solution (mg/mL) 
Acceptance eriteria: 90.0%-110*0% 

IMPURITIES 

* Procedurę 

Solution A: 0.17 M acetic add and methanol (125:8) 
Solution B: Methanol 
Mobile phase: See Table h 


Table 1 


Time 

Solution A 

Solution B 

(min) 

f%> 

<%) 

0 

100 

0 

.15 

100 

0 

45 

65 

35 

46 

100 

0 

56 

100 

0 


System suitabllity sofution: 0.5 jug/rfiL each of purine 
and USP Acyclow RS in Solution A 

Acyclovir standard solution: 5 pg/mL of USP Acydovir 
RS in Solution A 

Guanine solution: 0.05 mg/mL of guanine prepared as 
follows. Dissoive 25 mg of guanine tn 50 rnL of 0.1 N 
sodium hydroxide in a 500-mL volumetnc fiask, and 
bring the solution to vo!ume with water. 

Standard solution A: 0.5 |ig/mL of Acydovir standard 
solution in Solution A 

Standard solution B: 5 jig/mL of Guanine solution in 
Solution A 

Sample solution: Equivafenl to 0,5 mg/mL of acyclow 
from a mixture of NLT 10 reconstituted vials of 
Acyclovir for Injection in So/ut/on A 

Chromatographic system 
(See Chromatogropny (621), System Suitabllity.) 

Modę: LC 

Detector: UV 254 nm 
Column: 4.6-mm x 25-cm; packing LI 
Flow ratę: 1 mL/min 
Injection vo!ume: 50 pL 

System suitabrlity 

Sam pies: System suitabllity solution , Standard solution 
A, and 5 fon dard solution B 
[Notę—T yplcal retention Limes for guanine and 
acyclow of Standard solution A and Standard solution B 
are 5,8 and 14 min, re$pectively*] 


Suitabllity reguirements 

ResoJution: NLT 2.0 between purine and acydovir, 
System suitability solution 
Relative standard deviation: NMT 1% for the 
acyctovir and the guanine peaks. Standard solution A 
and Standard solution B 
Analysis 1 

Calcuiate the percentage of guanine in the Acyclovir for 
Injecdon taken: 

Result = (fu/n) x (CdCu) x 100 

ru ~ peak response for guanine, if present, in the 
Sample solution 

fj - peak response of guanine in the Standard 
solution 

Cj = concentration of guanine in the Standard 
solution (mg/mL) 

Cu = nominał concentration of acyclovir in the 
Sample solution (mg/mL) 

Acceptance eriteria T: NMT 1*0% guanine 
Analysis 2 

Calcuiate the percentage of each other impurity in the 
portion of Acyclovir for Injection taken: 

Result = (fu/r*) x (ts/Cy) x 100 

r u = peak response for each impurrty 
r$ - peak response of acydovir in the Standard 
solution 

Cs - concentration of USP Acyclovlr RS in the 
Standard solution (mg/mL) 

Cu = nominał concentration of acyclow in the 
Sample solution (mg/mL) 

Acceptance eriteria 2: NMT 0.15% for any peak hav- 
ing a rdative retention time of about 0.7 compared to 
the acycloyir peak; NMT 0*5% for any other indMdual 
impunty; and NMT 1.0% for the total of all other 
impurittes 

SPECIFIC TEST5 

* PH (791): 11.CM 2.5, 50 mg/mL of acyclow 

■ Water Determination, Metnod I (921): NMT 5.5% 

■ Ster hity Tests (71): Meets the reguirements 

» UNIFORMITY of Dosaci Units (905): Meets the 
reguirements 

* Bacterial Endotoxins Test (85): NMT 0.174 USP Endo- 

toxrn Unit/mg of acyclow 

* Other Requireme»ts: Meets the reguirements for label- 

ing In Labeling (7), Labels and Labehng for injectable 
Products 

ADDITIONAL R EQUI REM ENTS 

* Packaging and Storace: Preserve in t/ght containers* 

Storę between 15° and 25 c , Protect from iight* 

* USP Reference Standards (11) 

USP Acyclovir RS 
USP Endotoxin RS 


Acycloyar OSotment 

DEFINJTION 

Acyclovir Ointment contains NLT 90.0% and NMT 110,0% 
of the labeled arnount of acyclovir (CsHnNsOO, In a suita- 
ble ointment base. 

IDENTIFICATION 

* A* The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution , as 
obtained in the Assoy. 
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ASSAY 

• Procedurę 

Mobile phase: 0.02 M acetic acid 
System suitability solution A: 0.1 mg/mL each of USP 
Acyclovlr RS and guanine in 0.1 N sodium hydroxide 
System suitability solution B; 2.0 pg/mL of guanine in 
0.1 N sodium hydroxide 

Standard solution: 0.1 mg/mL of USP Aeydovir RS In 
OJ N sodium hydroxide 

Sample solution: Nominally OJ mg/mL of acyclovir 
prepared as follows. Transfer an amount of Ointment, 
equivalent to 10 mg of acydovir, to a 100-mL volumet- 
ric fiask. Dissolve in and dilute with 0.1 N sodium hy- 
droxide to volume, 

Chromatographic system 
(See Chmmatography (621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 
Column: 4.6-mm x 25-cm; pacidng LI 
Flow ratę: 3 mL/min 
Injectlon volume: 20 pL 
System suitability 

Samptes: System suitability solution A and System suita- 
bility solution B 

[NOTĘ—The relative retention times for guanine and 
acydovir are about 0.6 and 1.0, respectiveiy, in System 
suitability solution A.] 

Suitability requirements 

Resolution: NLT 2.0 between guanine and atydovir. 
System suitability soiution A 
Relative standard deviation: NMT 2.0% for the 
acyclovir peak, System suitability soiution A; NMT 
2.0%, System suitability soiution B 
Analysis 

Samples: Standard solution and Sample solution 
Caiculate the percentage of the labeied amount of 
acydovir (CtHnNsOj) in the portion of Ointment 
taken: 

Result = (ru/rs) x (G/G) x 100 

r u - peak response from the Sample solution 

r$ = peak response from the Standard soiution 

G - concentration of USP Acydovir RS in the 
Standard soiution (mg/mL) 

G = nominał concentration of acyclovir in the 
Sample soiution (mg/mL) 

Acceptance criteria: 90.0%-110.0% 

PERFORMANCE TE5T5 

• Minimum Fill (755): Meets the requirements 

IMPURłTlES 

• Limit of Guanine 

Mobile phase, Sample solution, and Chromatographic 
system: Proceed as directed in the Assay. 

Standard solution: 2.0 pg/mL of guanine in OJ M so¬ 
dium hydroxide 
Anatysis 

Samples: Standard soiution and Sample solution 
Caiculate the percentage of guanine rn the portion of 
Ointment taken: 

Result = (fy/rj) x (G/Cu) x 100 

fy = peak response of guanine from the Sample 
solution 

r$ ~ peak response of guanine from the Standard 
soiution 

Cs = concentration of guanine in the Standard 
solution (mg/mL) 

G = nominał concentration of acyclovir in the 
Sample soiution (mg/mL) 


Acceptance criteria: NMT 2.0% 

SPECIFIC TESTS 

• MICROB1AL ENUMERATION TESTS (61) and TESTS FOR SPECI- 

fied Microorganisms (62): It meets the requirement5 of 
the tests for the absence of Staphybcoccus aureus and 
Pseudomonos aeruginosa . 

ADDITIONAL REQUIREMENTS 

• Packacing and Storage; Preserve in tight containers. 

Storę between 15° and 25° in a dry place. 

• USP Reference Standards <11) 

USP Atydovir RS 


Acydoyjr Orał Suspension 

DEFINITION 

Acyclovir Orał Suspension contains NLT 90.0% and NMT 
110.0% of the labeied amount of acyclovir (CaHnNsOs). 

IDENTIFICATION 

* A. The retention time of the major peak of the Sample 

solution corresponds to that of the Standard soiution, as 
obtained in the Assay. 

ASSAY 

* Procedurę 

Mobile phase: 0.02 M acetic acid 
System suitability solution A: OJ mg/mL each of USP 
Aoyclovir RS and guanine in OJ N sodium hydroxide 
System suitability solution B: 2.0pg/mL of guanine rn 
OJ N sodium hydroxide 

Standard solution: 0 1 mg/mL of USP Acydovir RS in 
OJ N sodium hydroxide 

Sample stock solution: Nominally 1 mg/mL of 
acyc!ovir prepared as follows. Transfer an amount of 
well-shaken Orał Suspension equivalent to 200 mg of 
acydovir to a 200-mL volumetric fiask. Add 100 mL of 
OJ N sodium hydroxide, shake by mechanical means 
for 15 min, and sonicate, if necessary, to dissolve the 
Orał Suspension compietely. Dilute with 0.1 N sodium 
hydroxide to volume. 

Sample solution: Transfer 10.0 mL of the Sampie stock 
solution to a 100-mL volumetric fiask, and dilute with 
water to volume. 

Chromatographic system 
(See Chromatograpny (621), System Suitability). 

Modę: LC 

Detector: UV 254 nm 
Column: 4.6-mm x 25-cm; packing LI 
Flow ratę: 3 mL/min 
Injectlon volume: 20 pi 
System suitability 

Samples: System suitability solution A and System suita - 
bility solution B 

[NOTĘ—The relatwe retention times for guanine and 
acyclovir are about 0.6 and 1.0, respectively, in System 
suitability solution AĄ 

Suitability requirements 

Resolution: NLT 2.0 between guanine and acyclovir. 
System suitability solution A 

Relative standard deviation: NMT 2.0% for repilcate 
injections for the acyclovir peak, System suitability so¬ 
lution A 

Relative standard deviatron: NMT 2.0% for replicate 
injections. System suitability solution B 
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Analysis 

Samples: Standard solution and Sample solution 
Calcutate the percentage of the Eabeled amount of 
acycioyir (CaHnNsO}) m the portion of Orał Suspen- 
slon taken; 

Result = (ru/r 5 ) x (Cs/Cu) x 100 

r u — peak response from the Sample solution 

r$ ~ peak response from the Standard solution 

Cs - concentration of USP Acycioyir RS in the 
Standard solution (mg/mL) 

Cu - nominał concentration of acydovir in the 
Sample solution (mg/mL) 

Acceptance cnteria: 90.0%-110.0% 

HM PU RITE ES 
o limit of Guanine 

Mobile phase, System suitability solution A, System 
suitability solution B, Sampie solution, Chromato- 
graphic system, and System suitability: Froceed as 
directed En the Assay, 

Standard solution: 2,0 pg/mL of guanine In 0.1 M so- 
dium hydroKide 
Analysis 

Samples: Standard solution and Sample solution 
CalcuEate the percentage of guanine in the portion of 
Ora! Suspension taken: 

ResuJt = (fu/rs) x (Cs/Cu) x 100 

ru - peak response for guanine from the Sampie 
solution 

r s = peak response for guanine from the Standard 
solution 

Cs - concentration of guanine in the Standard 
solution (mg/mL) 

Cu = nominał concentration of acycioyir in the 
Sample solution (mg/mL) 

Acceptance criteria: NMT 2.0% 

SPECIFłC TESTS 

* Microbial Enumeration Tests (61) and Tests for Speci 
fied Microorganisms (62): Its to tal count does not ex- 
ceed 10 1 cfu/mL, and ii meets the reguirements of the 
tests for absence of Salmonella species and Escherichia 
coli. 

* PH (791): 4.5-7,0 

PERFORMANCE TESTS 

* Uniformjty of Dosage Units (905): Meets the require- 
ments for Orał Suspension paekaged in single-umt 
containers 

o Deliverable Volume (698): Meets the reguirements for 
Orał Suspension paekaged in multiple-unit containers 

ADD9TIONAL REQUIREMENT$ 

6 Packaging and Storage: Preserve in tight containers. 

Storę between 15° and 25°. Protect from light, 
o USP Reference Standards (11) 

USP Acyclow RS 


Acycioyir Tablets 

DEFINITION 

Acycioyir Tablets contain NLT 90,0% and NMT 110,0% of 
the labded amount of acycfovir (C b Hi iN 5 0 3 ). 

IDENTIFICATION 

o A. The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution, as 
obtamed in the Assay. 


ASSAY 
° Procedurę 

Mobile phase: 0.02 M acetic acid 
System suitability solution A: 0.1 mg/mL each of USP 
Acydovir RS and guanine, Disso!ve in 0.1 N sodium hy- 
droxlde, and di lute with water. 

System suitability solution B: 2,0 pg/mL of guanine. 
Dissofve in 0.1 N sodium hydroxide, and dilute with 
water. 

Standard solution: 0.1 mg/mL of USP Acyclovir RS. 
Dissolve in 0.1 N sodium nydroxide, and dilute with 
water. 

Sample solution: Nominally 0.1 mg/mL of acyclow 
prepared as follows. Transfer an amount of fineJy pow- 
dered Tablets equivaient to 10 mg of acycioyir (NLT 10 
Tablets) to a lOOrniL volumetrEc fiask. Dissolye in 10 ml 
of 0.1 N sodium hydroxide, dilute with water to voh 
u me, and fi [ter. 

Chromatographk system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 

Column: 4.6-mm x 25-cm; packing LI 

Column temperaturę: 40° 

Flow ratę: 1.5 mL/min 
Injection volume: 20 pL 
System suitability 

Samples: System suitability solution A and System suita¬ 
bility solution B 

[Notę —The relative retention times for guanine and 
acycioyir are about 0.6 and 1,0, respectively, in System 
suitability solution A.] 

Suitability reąuirements 

Resolution: NLT 2.0 between guanine and acycioyir, 
System suitability solution A 

Relative standard deviat*on: NMT 2.0% for the 
acycioyir peak. System suitability solution A ; NMT 
2.0%, System suitability solution B 

Analysis 

Samples: Standard solution and Sample solution 
CalcuEate the percentage of the iabeled amount of 
acycioyir (C s H n N 5 0 3 ) in the portion of Tablets taken: 

Result - (r u /r$) x ( C 5 /C u ) x 100 

ru = peak response from the Sampie solution 

r$ - peak response from the Standard solution 

Cs - concentration of USP Acycioyir RS in the 
Standard solution (mg/mL) 

Cu = nominał concentration of acycioyir in the 
Sample solution (mg/mL) 

Acceptance criteria: 90,0%-110.0% 

PERFORMANCE TESTS 
* Dissolution (711) 

Medium: 0.1 N hydrochloric acid; 900 ml 
Apparatus 2: 50 rpm 
Time: 45 min 
Instrumental conditions 
Modę: UV 
Wavelength: 254 nm 

Standard solution: USP Acydovir RS in Medium 
Sample Solutions: Dilute with Medium to a concentra- 
tion that is simllar to the Standard solution. 

Analysis: Determine the amount of acycioyir 
(QHnN 5 O 3 ) dissolyed from UV absorption at the waye- 
fength of maximum absorbance on filtered portions of 
the solution under test. 

Toferances: NLT 80% (Q) of the Iabeled amount of 
acycioyir (C s HnN 5 Os) is disso!ved, 

» Uniformjty of Dosage Units (905): Meet the reguire¬ 
ments for Weight Variation 
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impurities 

* Procedurę 

Mobile phase, System suitability solution A, System 
suitability solution B, Sample solution,Chromato- 
graphic system, and System suitability: Proceed as 
directed in the Assay. 

Anaiysrs 

Sam ple: Sample solution 

Cakulate the percentage of each impurity in the por- 
tton of Tabjets taken: 

Result = (fu/rr) X 1 00 

r u - peak response for each impurity 
Tj - sum of the responses for a IJ of the peaks 

Acceptance criteria 
Guanine: NMT 2.0% 

Any other impurity: NMT 0.5% 

ADDITIONAL REQUIREMENT5 

* Packageng and Storage: Preserve in tight containers. 

Storę between 15° and 25°. Pratect from light and 
moisture. 

* USP Reference Standards (11) 

USP Acyc(ovir RS 


Adapalene 




CzahhaO^ 412,52 

2-Naphtha1enecarboxyiic acid, ó-(4-metboxy-3-tricydo 
[33.1,1 3? ]dec-1 -ylphenyl)-; 

6-[3-(l-Adamantyl)-4“metnoxyphenyl]-2-naphthoic add. 

[106685-40-9]. 

DEFINITION 

Adapalene contains NLT 98.0% and NMT 1 02,0% of 
adapalene (CaehUaOa), calculated on the dried basis. 


IDENTIFICATION 
* A, INFRARED AbSDRFTION (197K) 

® B. The retention time of the major peak of the Sample 
solution cortesponds to that of tne Standard solution , as 
obtained in the Assay. 


ASSAY 
* Procedurę 

Mobile phase: Acetonftrile, tetrahydrofuran, tnfluoroa- 
cetic acid, and water (21: 16: 0.01: 13) 

Standard stock solution: 0,2 mg/mL of USP Adapalene 
RS in Mobile phase. Dissolve USP Adapalene RS in a 
minimal amount of tetrahydrofuran (about l%-5% of 
the finał volume), using sonication as needed, and di- 
lute with Mobile phase to volume. 

Standard solution: 40 pg/ml of USP Adapalene RS in 
Mobile phase from the Standard stock solution 

Sample stock solution: 0.2 mg/mL of Adapalene in 
Mobile phase . Dissoive Adapalene In a minima! amount 
of tetrahydrofuran (about 1%-5% of the finał volume), 
using sonicatlon as needed, and dilute with Mobile 
phase to volume. 

Sample solution: 40 pg/mL of Adapalene in Mobile 
phase from the Sample stock solution 


Chromatographic system 

(See Chromalograpny (62 1), System Suitability.) 

Modę: LC 

Detector: UV 235 nm 
Column: 4.6-mm x 25-cm; 5-j.tm packing LI 
Flow ratę: 1 mL/min 
Injection volume: 20 pL 
System suitability 
Sample: Standard solution 
Suitability requirements 
Relative standard deviation: NMT 1,0% 

Analysis 

Sam pi es: Standard solution and Sample solution 
Calculate the percentage of adapaJene (C 2 sH 2 a 0 3 ) in the 
portlon of Adapalene taken: 

Result - (r u /r 5 ) x (Q/Cu) x 1 00 

r u - peak response from the Sample solution 

r$ - peak response from the Standard solution 

Cs = concentration of USP Adapalene RS in the 
Standard solution (pg/mL) 

Cy = concentration of Adapalene in the Sample 
solution (pg/mL) 

Acceptance criteria: 98,0%-102.0% on the dried basis 

IMPURITIES 

o Residue on Sgnition (281): NMT 0.20% 


Delete the foftowing: 

*• Heavy METALS, Method U (231): NMT 20 pg/g* (or^ai u 

|an-20H) 

[Notę—O n the basis of the synthetic route, perform either 
Organie Impurities , Procedurę 1 or Organie impurities, Proce¬ 
durę 2,] 

* Organic Impurities, procedurę i 

Procedurę 1 is recommended if adapalene related com- 
pounds A and B may be presenf. 

Mobile phase: Proceed as directed in the Assay. 

Standard stock solution: 0.2 mg/mL of USP Adapalene 
RS, 0.3 mg/mL of USP Adapalene Related Compound A 
RS, and 0,2 mg/mL of USP Adapalene Related Com¬ 
pound B RS In Mobile phase ♦ Dissolve USP Adapalene 
RS, USP Adapalene Related Compound A RS, and USP 
Adapalene Related Compound B RS in a minimal 
amount of tetrahydrofuran (about 1%-5% of the finał 
volume), using sonication as needed, and dilute with 
Mobile phase to vo!ume. 

Standard solution: 0.2 pg/mL of USP Adapalene RS, 

03 jag/mL of USP Adapalene Related Compound A RS, 
and 0.2 pg/mL of USP Adapalene Related Compound B 
RS in Mobile phase from the Standard stock solution 

Sampfe solution: 0.2 mg/mL of Adapalene in Mobile 
phase. DIssoMe Adapalene in a minimal amount of tet¬ 
rahydrofuran (about 1 %-5% of the finał vo!ume), ustng 
sonication as needed, and dilute with Mobile phase to 
volume, 

Chromatographic system: Proceed as directed in the 
Assay, except use a run time of NLT two times the re¬ 
tention time of adapalene peak for Standard sofution 
and NLT six times tne retention time of adapalene peak 
for Sample solution. 

System suitability 
Sample: Standard solution 
Suitability requirements 
Relatwe standard deviation; NMT 3.0% for the 
adapalene peak 

Column efficiency: NLT 3000 theoretlcaf plates for 
the adapalene peak 
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Anafysis 

Samples: Standard soi u don and Sample sofudon 

Calculate the percentage of adapaiene related conv 
pounds A and B in the portron of Adapaiene taken: 

Result - (ru/h) x (G/ Cu) x 100 

ru ~ peak area of each impurity from the Sample 
sofudon 

r$ = peak area of corresponding adapaiene related 
compound A or adapaiene related 
compound B from the Standard sofudon 

Q ^ concentration of corresponding USP 

Adapaiene Related Compound A RS or USP 
Adapaiene Related Compound B RS in the 
Standard sofudon (mg/ml) 

Cu = concentration of Adapaiene in the Sample 
sofudon (mg/ml) 

Calculate the percentage of each unspecified impurity 
in the portion of Adapaiene taken: 

Result = (fy/fj) x (C s/Cu) x 100 

fu = peak area of each unspecified impurity from 
the Sample sofudon 

r s = peak area of adapaiene from the Standard 
sofudon 

C s = concentration of USP Adapaiene RS in the 
Standard sofudon (mg/mL) 

Cu = concentration of Adapaiene in the Sample 
sofudon (mg/ml) 

Acceptance criteria; See Tabfe L Disregard any impu- 

rity peaks less than 0.05%. 


Table t 


Name 

Relatiye 

Re tent Jon 
Time 

Acceptance 

Criteria, 

NMT f%ł 

Adapaiene related com¬ 
pound A J 

0.52 

0.10 

Adapaiene 

1,0 


Adapaiene related com¬ 
pound B b 

T57 

0,10 

Any indrvidual unspecified 
impurity 

— 

0.10 

Total irrmurftles 

_ 

0.50 


1 Meihyl 6 bromo-Z-naphthoate. 

b Methyl 6-[3“(1-Adamantyr)-4~methoxypJienyl3’2-naphthoate, 


• ORGANIC iMPURJTlES, PROCEDURĘ 2 

Procedurę 2 is retom mended if adapaiene related com- 
pounds E, C, and D may be present. 

Solution A: Glaciaf acetic acid and water (0,1:100) 
Solution B: Acetonitrile and tetra hydro fu ran (65:35) 
Mobile phase: See Tobie 2. 


Table 2 


Time 

(mini 

Solution A 

Solution B 

(%> 

0 

50 

50 

2,5 

50 

50 

40 

28 

72 

42 

28 

72 

42,1 

50 

50 

50 

50 

50 


Diluent: Acetonitrile, tetrahydrofuran, and water 
(37:20:43) 

Standard stock solution: 0.2 mg/mL of USP Adapaiene 
RS in tetrahydrofuran 


Standard solution: 2,0 |iq/mL of USP Adapaiene RS in 
Dffuent from the Standard stock sofudon 
System suitability solution: 0.2 mg/mL of USP 
Adapaiene RS and 1*2 ug/mL each of USP Adapaiene 
Related Compound C RS, USP Adapaiene Related Com- 
ound D RS, and USP Adapaiene Related Compound E 
S prepared by dissolving the standards in tetrahydro- 
furan equivalent to 50% of the finał voiume, and dilut- 
Ing with Diluent to volume 

Sampie solution: 2.0 mg/mL of Adapaiene prepared by 
dissolving in tetrahydrofuran equtvalent to 50% of the 
finał volume, and dilutrng with Diluent to volume 
Chromatographic system 
(See Chromatograpny (621), System Suftabifity.) 

Modę: LC 

Detector: UV 270 nm 

Column: 4.6-mm x 25-cm; Sgam packing LII with 
7,5% carbon loading 
Coiumn temperaturę: 30° 

Flow ratę; 1.2 mL/min 
Injection volume: 25 jiL 
System suitability 
Sample: System suitability solution 
Suitabrlity reguirements 

Resolution: NLT 4,5 between the adapaiene and 
adapaiene related compound C peaks 
Signalto-noise ratio: NLT 10 for the adapaiene re¬ 
lated compound C peak 
Analysis 

Samples: Standard sofudon and Sampie sofudon 
Calculate the percentage of each impurity in the por¬ 
tion of Adapaiene taken: 

Result - (rjri) x (Cs/Cy) x (1/F) x 100 

ru = peak response of each impurity from the 
Sample solution 

r$ - peak response of adapaiene from the Standard 
soludon 

Ci - concentration of adapaiene in the Standard 
sofudon (mg/mL) 

Cu = concentration of Adapaiene in the Sample 
sofudon (mg/mL) 

f - relative response factorfor each individual 
impurity (see Tabfe 3) 

Acceptance criteria: See Tobie 3. Disregard any impu- 
rity peaks less than 0.05%. 


Table 3 


Name 

Re Jat i ve 
Retention 
Time 

Relative 
Response 
Facto r 

Acceptance 
Criteria, 
NMT (%1 

Adapaiene related 
compound E J 

0,3 

1,4 

0.3 

Hvdroxvadaoalene & 

0.5 

0.91 

0.1 

Adapaiene related 
compound O 

0.9 

0.14 

OJ 

Adapaiene 

1,0 

_ 

*_ _ 

Adapaiene related 
comoound D* 

1,9 

0.71 

0.2 

Any lndlvldual un- 
specified impurity 

— 

TO 

0.1 

Total impurities 


— 

0.5 


* 2,2 * * Binaph thyl-6,6^ d fcaitioxylic acid. 

b 643”C3-Hydmxyadamant-1 'yi)~4-methaxyphenyl]-2-naphtfooic acid. 
e 2-(Adamant-1 -yl)methoxybenzene. 
a 4 # 4CDimethoxy-3 J ,3'-di{adamant-l ‘yljbiphenyl. 
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* Residual Solvent: Limit of Triethylamine 

[Notę—T his test sliould be performed if triethylamine is 
used in the manufacturing process.] 

Diluent: Dimethyl sulfoxiae 

Standard solution: 4.0 pg/mL of USP Triethylamine RS 
in Diluent. Transfer 4.0 ml of this solution to a 20-mL 
headspace vial, and add 1.0 mL of 1 N NaOH solution. 
Sampie solution: 50 mg/mL of Adapalene in Diluent. 
Transfer 4.0 mL of this solution to a 20-mL headspace 
vial, and add 1.0 mL of 1 N NaOH solution. 
Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: CC 

Detector: Flame ionization 

Column: 30-m x 0.53-mm; 3.0-pm coating of G27 
Temperatures 
Injection port: 250* 

Detector: 300° 

Column: See Table 4. 


Table 4 


Inttlal 

Temperaturę 

n 

Temperaturę 

Ramp 

C/minl 

Finał 

Temperaturę 

n 

Hołd Time at 
Finał 

Temperaturę 

(min) 

40 

0 

40 

5 

40 

40 

240 

5 


Headspace operating parameters 
[NOTĘ—Headspace operating parameters can be modb 
fied in order to optimize the performance,] 
Equilibration temperaturę: 95° 

Equilibration time: 15 min 
Transfer linę temperaturę: 1 25° 

Pressurizatlon time: 3 min 
Carrier gas: Nitrogen 
Flow ratę: 4.8 mL/min 
Injection volume: 1 ml 
System suitability 
Sample: 5ton dard solution 
Suitability requirements 
Relative standard deviation: NMT 15% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the content, in ppm, of triethylamine in the 
portion of Adapalene taken: 

Result - (ru/fs) x (Q/Cu) x 10 6 

r u - peak response of triethylamine from the 
Sample solution 

n - peak response of triethylamine from the 
Standard solution 

Q = concentration of triethylamine in the Standard 
solution (mg/mL) 

Cu = concentration of Adapalene in the Sample 
solution (mg/mL) 

Acceptance critena: NMT 80 ppm 

SPEGIFIC TEST5 
O LOSS ON DRYING (731) 

Analysis: Dry a sample at 105 rt for 4 h. 

Acceptance critena: NMT 0.6% 

ADD8TIONAL REQUIREMENT5 

* Packaging and Storage: Preserze in tight, light-resistant 
containers, and storę at room temperaturę. 

* Labeleng: If a test for Organie Impurities other than Proce¬ 
durę 1 Is used, the labeling States the test with which the 
articie complies. 


0 USP Reference Standards (11) 

USP Adapalene RS 

USP Adapalene Related Compound A RS 
Methyl 6-bromo-2maphthoate. 

Ct2H 9 BrO, 265.10 
USP Adapalene Related Compound B RS 
Methyl 6-[3-(l -ada manty l)“4-methoxyphenyl]- 
2-naphthoate. 

C29H30O3 426.55 

USP Adapalene Related Compound C RS 
2-(Adamant-1-yl)methoxybenzene. 

C ]7 HiiQ 242.36 

USP Adapalene Related Compound D RS 
4 / 4'-Dirnethoxy-3,3Tdi(adamant-1-yl)biphenyl. 
C^H 42 0 2 482.70 

USP Adapalene Related Compound E RS 
2 / 2TBinaphthyl-6,6'-dicarboxylic acid. 

C 22 HhO 4 342,34 

USP Triethylamine RS 
Triethylamine. 

C 6 H TS N 101.19 


AdagDaSerae GeB 

DEFINITEON 

Adapalene Ce! contains NLT 90.0% and NMT 110.0% of 
the iabeled amount of adapalene (Cża^&Ch)- 

IDENTIFICATION 

* A, Ultraviolet Absorption (197U) 

Diluent: Use Mobile phase in the Assoy. 

Sample stock solution: Use Sample stock solution in the 
Assay : 

Sample solution: Nominalfy equivalent to 0.4 jig/mL of 
adapalene, prepared as folfows. Dilute 2.0 mL of Sample 
stock solution with Diluent to 100.0 mL. Pass a portion 
throuah a Teflon filier of 0,45-pm porę size and use the 
filtrate. 

Acceptance criteria: Meets the requirements 

• B* The retention time of the major peak of the Sample 

solution corresponds to that of the Standard solution, as 

obtained in the Assay , 

ASSAY 

a Procedurę 

Mobile phase: Aceton itrlle, tetrahydrofuran, trifluoroa- 
cetic acid, and water (43: 36: 0.02: 21) 

Standard stock solution: 0.25 mg/mL of USP 
Adapalene RS, prepared as follows. Transfer USP 
Adapalene RS to a suitable volumetric fiask, add tetra¬ 
hydrofuran eguivalent to 1% of the finał volume, and 
sonicate to dissolve, Dilute with Mobile phase to 
vo!ume. 

Standard solution: 20 jag/mL of USP Adapalene RS in 
Mobile phase, from Standard stock solution 

Sample stock solution: Nominally equivalent to 20 pLg/ 
ml of adapalene, prepared as follows. Transfer 2.0 g of 
Gel to a 1 00-mL volumetric fiask, add 25 mL of tetrahy¬ 
drofuran, and sonicate to dissolve. Add 25 mL of aceto- 
nitriie and sonicate tor 20 min. Cool to room tempera¬ 
turę and dilute with Diluent to volume. 

Sample solution: Pass a portion of Sample stock solution 
through a Teflon filter of 0.45-pm porę size and use the 
filtrate. 

Chromatographic system 

(See Chromatograpny System Suitability.) 
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Modę: LC 

Detector: UV 235 nm 
Column: 4.6'mm x 25-cm; 5-pm packing LI 
Flow ratę: 1 ml/min 
Injection vo!ume: 20 pl 
System suitability 
Sam ple: Standard solution 
Suitabillty requirements 
Tailing factor: NMT 2.0 
Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sampte solution 
Calculate the percentage of the labeled amount of 
adapalene (CjaH^Oi) in the portion of Cel taken; 

Result = (WrO x (CdO j) *100 

Tu = peak response from the Sample soiutbn 

r 5 = peak response from the Standard solution 

Cs — concentration of USP Adapalene RS in the 
Standard soiutbn (mg/ml.) 

Cu - nominał concentration of adapalene in the 
Sample solution (mg/mL) 

Acceptance criteria: 90,0%-l 10-0% 

IM PU RIT! ES 

* Organ tc Impurities 

Buffer; 6.S g/L of monobasic potassium phosphate in 
water. Adjust with phosphoric acid to a pH of 3.5, 
Solution A: Use Mobile phase in the Assay . 

Solution B: Buffer and Solution A (50:50) 

Mobile phase: See Tobie h 


Table 1 


Time 

(min) 

Solution A 
(%) 

Solution B 
. (%1 

0 

0 

100 

4 

0 

100 

30 

55 

45 

65 

55 

45 

68 

0 

100 

80 

0 

100 


Diluent: Acetonitrile and tetra hydrofuran (3:2) 

System suitabillty stoek solution: 0,5 mg/mL of USP 
Adapalene RS, prepared as follows. Transfer USP 
Adapalene RS to a suitable volumetnc fiask, add tetra- 
hydrofuran eguivalenl to 40% of the finał volurne, and 
sonicate to dissolve. Diiute with acetonitrile to volume- 
System suitability solution: 0,2 mg/mL of USP 
Adapalene RS in Diluent, from System suitability stock 
solution 

Standard solution: TO jug/mL of USP Adapalene RS in 
Diluent , from System suitability solution 
Sample solution: Nomtnally equrvalent to 0.2 mg/mL 
of adapalene, prepared as follows. Transfer 5.0 a of Cel 
to a 25-mL volumetnc fiask- Add 10 mL of tetranydro- 
furan and sonicate to disperse for 10 min. Add 10 mL 
of acetonitrile and sonicate for 10 min. Cool to room 
temperaturę and diiute with acetonitrile to volume, Pass 
a portion through a Teflon frlter of 0.45*tim porę size 
and use the fittrate. 

Chromatographlc system 
(See Chromatogranny (621), System Suitability .) 

Modę: LC 

Detector: UV 235 nm 

Column: 4.6-mm x 25-cm; 5-fim packing LI 

Column temperaturę: 40° 

Flow ratę: 1 mL/min 
Injection voJume: 20 pL 
System suitability 

Samples: System suitability solution and Standard 
solution 


Suitabillty requlrement5 

Tailing factor: NMT 2,0, System suitability solution 
Relatii/e standard deviation: NMT 5-0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample soiutbn 
Calculate the percentage of each individual impurity in 
the portion of Cel taken: 

Result = (ru/fi) x (Cs/Cu) x 100 

fu - peak area of each impurity from the Sample 
solution 

r% = peak area of adapalene from the Standard 
solution 

C s - concentration of USP Adapalene RS in the 
Standard solution (mg/mL) 

C u - nominał concentration of adapalene in the 
Sample solution (mq/mL) 

Acceptance criteria: See Tobie 2. Disregard any peak 
less than 0.1%. 


Table 2 


Name 

Re lat i ve 
Retention 

Time 

Acceptance 

Criteria, 

NMT (%) 

Adapalene related 
compound A*' 1 

0.5 

— 

Adapalene 

1.0 

*w. 

Adapalene related 
comDOund B* ł 

1-3 

— 

Any unspecifted 
imourity 

— 

0,2 

Total imDurities 


1.0 


*Methyl ć-bromo-Z-naphthoate, 

b ThEs proce 55 impurity is controlled in the drug substanoe monograph. It 
Es induded in the rabie for identificalion only and it is not to be reported 
En the totai impuritfes, 

c Methyl 6T3-(adamant-1 -ylM'methoxyphenyl]-2~naphthoate. 

SPECIFIC TE5TS 

« PH (791): 4*0-6.0 

* Minimum Fill (755): Meets the requirements 

* Microbial Enumeration Tests (61) and Tests for Speci 
FIED Microorganisms (62): The total aerobic microbial 
count is NMT MD 2 cfu/g. The total yeasts and molds 
count is NMT 10 1 cfu/q. It meets tne reguirements of the 
tests for the absence or Escherichia cofi r Salmonella spe¬ 
ci es, Staphybcoccus aureus , and Pseudomonas aeruginoso 
species. 

ADDITIONAL REQUIREMENT5 

* Packaging ano Storage: Preserve in tight containers. 
Storę at controlled room temperaturę and protect from 
freezing, 

d USP REFERENCE 5TANDARDS (11) 

USP Adapalene RS 
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Adenina 



C 5 H 5 N 5 135,13 

1 H-Purin-6-amlne; 

1 f 6-Dihydro-6-iminopurine [73-24-5], 

DEFINITION 

Adenine contains NU 98.0% and NMT 102.0% of adenine 
{C 5 H 5 N 5 }, caleulated on the dried basis. 

IDENTIFICATION 

* A. Infrared Absorption (197K) 

* B. The retention time of the major peak of the Sample 

solution corresponds to that of the Standard solution, as 
obtained in the Assay. 

ASSAY 

* Procedurę 

Buffer solution: Dissolve 6,90 g of monobask ammo- 
nium phosphate in about 800 mL of water. Adjust with 
ammonium hydroxide to a pH of 6 . 2 , and diiute with 
water to 1 L 

Mobile phase: See Tobie 1 . 



Table 1 


Time 

(min) 

Buffer 

Solution 

(%1 

Aceton i trlte 
(%> 

Water 

(%> 

0 

5 

S 

90 

20 

5 

5 

90 

20.1 

10 

10 

80 

30 

10 

10 

80 

30.1 

5 

S 

90 

40 

5 

5 

90 


System suitability solution: 50 pg/mL each of USP Ad¬ 
enine RS and 7-methyladenine rn water 
Standard solution: 0.1 mg/mL of USP Adenine RS in 
water. if necessary, sonkate the solution at 30° until 
the substance is completely dtssolved. 

Sample solution: 0.1 mg/ml of Adenine in water. ff 
necessary, sonicate the solution at 30° until the sub¬ 
stance is completely dissolved. 

Chromatographic system 
(See Chromatogropny (62]}, System Suitability.) 

Modę: LC 

Detector: UV 260 nm 

Column: 4.6-mm x 25-cm; 5-pm packing L85 
Flow ratę: 1,0 mL/min 
Injection vofume: 10 pi 
System suitability 
Sample: 5ys tern suitability solution 
[NOTĘ—The relatlve retention times for 7-methyiadenine 
and adenine are 0.88 and 1 . 0 , respectively.] 

Suitability reguirements 

Resolution: NLT 2.0 between the 7-methyladenine 
and adenine peaks 
Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of adenine (CiH^Ns) in the 
portion of Adenine taken: 


Result - (ru/ci) x (G /Cu) x 100 


ru - peak response from the Sample solution 


r$ ~ peak response from the Standard solution 
Cs = concentration of USP Adenine RS in the 
Standard solution (mg/mL) 

C u - concentration of Adenine in the Sample 
solution (mg/mL) 

Acceptance criteria: 98.0%-l 02.0% on the dried basls 

IMPURIT1ES 

• RESIDUE ON ICNITION <281 >: NMT 0.1% 


Pele te the foltowtng: 

•* Heaw Metals, Method II (231): NMT 10 pg/g. (otrid^ i- 

jan-ZOlB} 

* Related Compounds 

Buffer solution, Mobile phase. System suitability solu- 
tlon, Standard solution, and System suitability: Pro- 
ceed as dtrected In the Assoy. 

Sample solution: Dfssolve 25 mg of Adenine in approx- 
imately 15 mL of boiling water. Cool, quantitatively 
transfer to a 25-mL volumetrlc fiask, and diiute with 
water to volume. 

Chromatographic system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 240 nm 

Column: 4.6-mm x 25-cm; 5-pm packing L85 
Flow ratę: 1.0 mL/min 
Injection volume: 20 pL 
Analysis 

Sample: Sample solution 

Calculate the percentage of each impurity in the por¬ 
tion of Adenine taken: 

Result = (fa/rr) x 100 

ru ~ peak response of each impurity from the 
Sample solution 

r T == sum of afl the peak responses from the Sample 
solution 

Acceptance criteria 
lndividuaJ impurity: NMT 0.1% 

Total impurittes: NMT 2.0% 

SPECIFIC TESTS 

» Loss on Dryeng <731): Dry a sample at 110° for 4 h: it 
loses NMT 1.0% of its weight. 

ADDETIONAi REQUIREMENTS 

* Packaging and Storage: Preserve in well-closed 
containers. 

* USP Reference Standards (11) 

USP Adenine RS 


Adenosine 



CioH n N 5 0 4 267.24 

ó-Amino-9-/f-D-ribofuranosyl-9H-purine; 
9-/lD-RibofuranG$yladenine [58-61 -7]. 

DEFINITION 

Adenosine contains NLT 98.0% and NMT 102.0% of adeno- 
slne (CioHuNjCM, calculated on the dried basis. 
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IDENTIFICATION 

* A. INFRARED ABSORPTION (197M) 

* B. The retention times of the major peaks of the Sample 

soiution correspond to those of me Śtandard sołution , as 
obtained In the Assay, 

ASSAY 

* PROCEDUR! 

Buffer: 6,6 g/L ot potassium hydrogen sulfate and 
3.4 g/L of tetrabutylammonium hydrogen sulfate In a 
sołution prepared as foflows. Transfer suitable quantitles 
of potassium hydrogen s uff a te and tetrabutyl ammo- 
nium hydrogen sulfate to an appropnate vo!umetric 
fiask, and dissolve in 90% of the fiask volume of water, 
Adjust with 2 N potassium hydroxtde to a pH of 6.5, 
and dtlute with water to volume. 

Mobile phase: Buffer and water (60:40) 

System suitability sołution: 4 pg/mL each of USP Ade¬ 
ninę RS and jnosine in Mobile phase 
Standard sołution: 0,2 mg/ml of USP Adenosine RS in 
Mobile phase 

Sample sołution: 0,2 mg/mL of Adenosine in Mobile 
phase 

Chromatographk system 

(See Chromatogrophy {62 1), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 

Column: 4.6-mm x 25-cm; 5-pm packing LI 

Flow ratę: 1,5 mL/min 

Injection volume: 20 pL 

Run time: NIT 1.5 times the retention time of the 
adenosine peak 
System suitability 

Samples: System suitability sołution and Standard 
sołution 

[Notę—S ee Tobie 1 for the relative retention times,] 

Suitability reguirements 

Resolution: NLT 1.5 between adenine and inosine. 
System suitability sołution 
Tailing factor: NMT 2.0, Standard sołution 
Relative standard deviation: NMT 0.7%, Standard 
sołution 
Analysis 

Samples: Standard soiution and Sample soiution 
Calculate the percentage of adenosine (CioHiaNjO^ in 
the portion of Adenosine taken: 

Result = (fu/fs) x (C$/Cu) x 100 

r 0 - peak response from the Sample soiution 

ri = peak response from the Standard sołution 

Cs ~ concentration of USP Adenosine RS in the 
Standard sołution (mg/mL) 

Cu - concentration of Adenosine in the Sample 
sołution (mg/mL) 

Acceptance criteria: 98,0%-102.0% on the dried basis 

IMPURITIES 

• Residue on Ignition (281): NMT 0.1% 

Defete the foiłowing: 

•• Heavy Metals, Method II (231): NMT 10 ppm* (omew i- 

jjn2018) 

• ORGANIC iMPURimS 

Buffer, Mobile phase, System suitability soiution, and 
Chromatographk system: Proceed as directed in the 
Assay. 

Standard soiution: 0.001 mg/mL of USP Adenosine RS 
in Mobile phase 

Sample sołution: 1 mg/ml of Adenosine in Mobile 
phase 

System suitability 

Samples: System suitability soiution and Standard 
soiution 


[Notę—S ee Tobie 1 for the relative retention times,] 

Suitability requirements 

Resolution: NLT 1.5 between adenine and inosine. 
System suitability soiution 

Relative standard deviation: NMT 5%, Standard 
sołution 
Analysis 

Samples: Standard soiution and Sample sołution 
Calcu tatę the percentage of each impurity in the por- 
tion of Adenosine taken: 

Result = (Wn) x (QfCJ) x (l/F) x 100 

ru - peak response from the Sample soiution 

r$ = peak response from the Standard sołution 

ó - concentration of USP Adenosine RS in the 
Standard soiution (mg/mL) 

Cu - concentration of Adenosine in the Sample 
soiution (mg/mL) 

F - relative response factor (see Tobie 1) 
Acceptance criteria: See Tabłe L Disregard peaks that 
are less than 0.05% of the adenosine peak. 


Table T 


Na me 

Retative 

Retention 

Time 

Relative 

Response 

Factor 

Acceptance 
Criteria, 
NMT te/ol 

Uridfne' 1 

0.29 

0.73 

0.10 

Adenine 

0.34 

1.6 

0.2 

Inosine 1 * 

0.42 

0,73 

0.1 

Cuanosine 4 

0.51 

0.86 

0.10 

Adenosine 

1.0 

_ 

_.. 

Any individual un- 
spedfred impuri- 
tv 

— 

10 

0.10 

Total impurilies 

— 

— 

0.5 


1 l/TD-Rtbofurano$y1pyrim[dine-2,4(l tt,3W)-dione. 
b 9-^-D-RIbofuriłnosylpurjne-6tl W)-one. 
c 2-Amina*9-^-D-ribofurano5ylpurine-6(l 

SPEC1FIC TESTS 

» Optical Rotation, Specifk Rotation (781 S): -68 c to ~72 Q 
Test soiution: 20 mg/mL In sodium hydroxide soiution 
(1 in 20), determined on a sample prewously dried at 
105° for 2 h 

* LOSS ON DRYING (731) 

Analysis: Dry a sample at 105° for 2 h. 

Acceptance criteria: NMT 0.5% 

ADDITIONAL REQUIREMENTS 

* Packaging and Storage: Preserve in tight, light-resistant 

containers, and storę at conlrofled room temperaturę. 

® USP REFERENCE STANDARDS (11) 

USP Adenine RS 
USP Adenosine RS 


Adenosine Injection 

DEFINITION 

Adenosine Injection is a sterile sołution of Adenosine in 
Water for Injection. !t may contain Sodium Chlonde, It 
contains NLT 90,0% and NMT 110.0% of the labeled 
amount of adenosine (CiaHuNjO*), 

IDENTIFICATION 

♦ The retention time of the adenosine peak of the Sampłe 
sołution corresponds to that of the Standard sołution, as 
obtained in the Assay. 
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ASSAY 
• Procedurę 

Mobile phase: Dissolve 2.0 g of monobasic potassium 
phosphate in 800 mL of water, Add 5 mL of 1,0 M tet- 
rabutylammonrum dihydrogen phosphate, dilute with 
water to 980 mL, and mix, Add 20 mL of acetonitrife. 
System suitability solution: 0.03 mcj/mL each of USP 
Adenosine RS and inosine dissolved fn warm water (50° 
to 55°), and diluted with water 
Standard solution: 0.03 mg/mL of USP Adenosine RS 
dissofved in warm water (50° to 55°), and diluted with 
water to volume. Before addition of the warm water, tf 
sodium chloride is present in the Injection, add 0,01 ml 
of a solution of soalum chloride (0.9 in 100) per mL of 
the anticipated finał volume of the Standard solution, 
Sample solution: Nominally 0,03 mg/mL of adenosine, 
from a suitable volume of Injection in water 
Chromatographic system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 
Column: 3.9-mrn x 30-crn; packing LI 
Flow ratę: 2,5 mL/min 
Injection volume: 10 |iL 

Run time: 2.5 times the retention time of adenosine 
System suitability 

Samples: System suitability solution and Standard 
solution 

[Notę—T he relative retention times of inosine and 
adenosine are 0.43 and 1.0, respectivelyj 
Suitability requirements 

Resolution: NLT 6,0 between adenosine and inosine, 
System suitability solution 

Tailing factor: NMT 2,0 for the adenosine peak, Sys¬ 
tem suitability solution 

Relative standard deviation: NMT 1.5%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
adenosine (CioHuNsCh) in the portion of injection 
taken: 

Result - (Wfj) x {Cj /C u ) x 100 

ry - peak response from the Sample solution 

r$ = peak response from ihe Standard solution 

Q - concentration of USP Adenosine RS in the 
Standard solution (mg/mL) 

Cu - nominał concentration of adenosine in the 
Sample solution (mg/mL) 

Acceptance criteria: 90,0%-110,0% 

IMPURITIES 

• ORCANIC fMPURITIES 

Mobile phase, System suitability solution. Standard 
solution, Chromatographic system, and System suit¬ 
ability: Proceed as dlrected in the Assay. 

Sample solution: Nominally 0.3 mg/mL of adenosine 
from a volume of Injection, in water 
Analysis 

Sample: Sample solution 

Calcuiate the percentage of each impulity in the voh 
ume of Injection taken: 

Result = (ru/rr) x 100 

ry = peak response for each impurity 
fr = sum of the responses of all of tne peaks 


Acceptance criteria 
Any individuai impurity: NMT 1,0% 

Total impurities: NMT 1.5% 

SPECIFSC TE5TS 

* PH (791): 4.5-7.5 

* Particulate Matter in Injections (788): It meets the re* * 

quirements for small-yolume injections. 

* IB a c ter i al Endotojuns Test (85): When the product is 

used for rapid intravenous injection, it contains NMT 
11.62 USP Endotoxin Units/mg of adenosine. When the 
product is used for continuous peripheral intravenous in- 
fusion, it contains NMT 5,95 UŚP Endotoxin Units/mg of 
adenosine. 

* Other Requirements: It meets the reguirements under 

Injections and Implonted Drag Products (1). 

ADDITION AL REQUIREMENTS 

* Packacinc and Storace: Preserve in tight, srngle-dose 

containers, preferably of Type I glass, and storę at eon- 
trolled room temperaturę. 

* USP REFERENCE STANDARDS (11) 

USP Adenosine RS 
USP Endotoxin RS 


Medical Air 


DEFINITION 

Medical Air is a natural or synthetic mixture of gases consist- 
ing iargely of nitrogen and oxyqen. ft contains NLT 
19.5% and NMT 23.5%, by vo(ume, of oxygen (O*). 

IDENTIFICATION 

• A. The paramagnetic slgnal exhibited by the Sample gas 

in the Assoy confirms the presence of oxygen, 

• B, The Sample gas in the Assay meets the assay Accep¬ 

tance criteria, 

ASSAY 

• Procedurę 

The certified standards called for in the following test are 
fisted in Reagents, Indkators , and Solutions. 

Zero gas: Nitrogen certified standard 
Span gas: 21% Oxygen certified standard. [NOTĘ—See 
Reagents , Indicators , and Solutions .] 

Sample gas: Medical Air 

Modę: Paramagnetic oxygen measurement (see Medicof 
Cases Ajsoy (415)) 

Analysis: Determine the concentration of oxygen in 
percentage by volume of Medical Air using a suitable 
paramagnetic anaJyzer. 

Acceptance criteria: 19.5%-23.5% of oxyqen by 
volume 

IMPURITIES 

See Impurities Testing in Medical Cases Assay (413), The de¬ 
tector tubes called for in the following tests are listed in 
Reagents , Indkators , and Solutions. 

If the Tabel indicates that Medical Air is a synthetic mixture 
of oxygen and nilroyen, cind where oxyqen complies to 
Oxygen USP and Nitrogen compltes to Nitrogen NF, then 
the Impurities tests are not required. 

• Limit of Carbon Dioxide 

Sample: Detector tubę manufacturer's recommended 
yolume ±5% of Medical Air 

Analysis: Pass the Sample through a carbon dioxide de¬ 
tector tubę af the ratę specified for the tubę by the 
detector tubę manufacturer. 

Acceptance criteria: NMT 500 ppm 

• Limit of Carbon Mqnoxide 

Sample: Detector tubę manufacturer's recommended 
yolume ±5% of Medical Air 
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Analysis: Pass the Sample through a ca rbon monoxide 
detector tubę at the ratę specified for the tubę by the 
detector tubę manufacturer. 

Acceptance criteria: NMT 10 ppm 

* Limit of Sulfur Dioxide 

Sample: Detector tubę manufacturer's recommended 
volume ±5% of Medkaf Air 

Analysis: Pass the Sampie through a sulfur dioxide de¬ 
tector tubę at the ratę specified for the tubę by the 
detector tubę manufacturer. 

Acceptance criteria: NMT 5 ppm 

* Limit of Nitric Oxide and Nitrogen Dioxide 

Sampie: Detector tubę manufacturer'* * recommended 
volume +5% of Medicaf Air 

Anafysis: Pass the Sample through a nitric oxide-ni* 
trogen dioxide detector tubę at the ratę specified for 
the tubę by the detector tubę manufacturer 
Acceptance criteria: NMT 2.5 ppm 

* Limit of Water and Gil 

Analysis: Support one Container in an inverted position 
(with the valve at the bottom) for 5 min. Cautiously 
open the va!ve slightly, maintaining the Container in ar 
inverted position. Vent the qas with a bareiy audibfe 
flow against a stainless steet minor for a few seconds. 
Acceptance criteria: No liquid is discernible on the 
mirror, 

ADDITIONAL REQUIREMENTS 

* Packaging and Storage: Preserve in pressurized contain- 
ers. Container connections shall be appropriate for air. 
Adaptors shall not be used to connect containers to pa¬ 
tiem use supply system piping or equipment. 

* Labeling: Label States if Medical Air is a synthetic mix- 

ture of Oxygen USP and Nitrogen NF . Where rt is piped 
directly from the collecting tank to the patient point of 
use, label each outlet "Medical Air". 


Alaninę 


o 

NH, 


CiH 7 N0 2 89.09 

L-Alanine [56-41*7]. 

DEFINiTION 

Alaninę contains NLT 98,5% and NMT 101.5% of L-alanine 
(CiH 7 N0 2 ), calculated on the dried basis, 

IDENTIFICATION 

• A. Infrared Absorption (197K) 

ASSAY 

• Procedurę 

Sample: 80 mg of Alaninę 
Tltrimetric system 
(See Titrimetry (541).) 

Modę: DirecL LiLration 
Titrant: 0.1 N perchloric acid VS 
Endpoint detection: Potentiometric 
Blank: 3 mL of formie acid in 50 ml of gladai acetic 
acid 

Anafysis: DissoMe the Sample in a mixture of 3 mL of 
formie acid and 50 mL of gladai acetic acid, and titrate 
with Titrant 

Calculate the percentage of L-alanine (C 3 H 7 N0 2 ) in the 
portion of Alaninę taken: 

Result = [(V s - V 0 ) x N x F x 1 00]/W 

- Titrant volume consumed by the Sample (mL) 


V e = Titrant volume consumed by the Blank (mL) 

N = actual normality of the Titrant (mEq/mL) 

F - equivalency factor, 89.09 mg/mEq 

W = Sample weight (ma) 

Acceptance criteria: 98,5%-101.5% on the dried basis 

iMPURnriES 

* RESIDUE on ICNmON (281): NMT 0.15% 

* Chloride and Sulfate, Chlońde (221) 

Standard solution: 0.70 ml of 0.020 N hydrochloric 
acid 

Sampie: 1.0 ej of Alaninę 
Acceptance criteria: NMT 0.05% 

* Chloride and Sulfate, Sulfate (221) 

Standard solution: 0.30 mL of 0.020 N sulfuric acid 
Sample: 1.0 g of Alaninę 
Acceptance criteria: NMT 0.03% 

* Iron (241): NMT 30 ppm 


Defete the foltowing: 

# * Heaw Metals, Methad I (231): NMT 15 ppm# 

J*n*2018) 

* Related Compounds 

Mobile phase: 0.008 N sulfuric acid solution 
System suitabiJity solution: A mixture of 0,05 mg/mL 
of USP Fumaric Add RS, 0.05 mg/mL of USP Matek 
Acid RS, and 3 mg/mL of USP Malic Add RS in water 
Maleic acid standard solution: 0.05 mg/mL of USP 
Maleic Acid RS in water 

Malic acid standard solution: 3 mg/mL of USP Malic 
Add R5 in water 

Fumark add standard solution: 0.05 mg/mL of USP 
Fumaric Acid RS in water 

Sample solution: 100 mg/mL oi Alaninę in water 
Chromatographic system 
(See Chromatograpny (621), System Suita bili ty.) 

Modę: LC 

Detector: UV 214 nm 

Coiumn: 7.8-mm x 30-cm; 9-pm packrng LI 7 
Coiumn temperaturę: 3Q C 
Flow ratę: 0.6 mL/min 
Injection vo!ume: 10 pL 
System suitability 
Sample: System suitahility solution 
[NOTĘ—See Table 1 for the rela,tive retention times.] 
Suitabllity reguirements 

Resolution: NLT 1,5 between maleic acid and maik 
add 

Relative standard deviation: NMT 5.0% for each of 
fumaric acid, matek add, and malic add 
Analysis 

Samples: Standard Solutions and Sample solution 
Calculate the percentage of each speciried acid in the 
portion of Alaninę taken: 

Result = (ru/fi) x (Cs/Cu) x 100 

= peak response of maleic acid, malic acid, or 
fumark add from the Sampie solution 
r$ - peak response of maleic acid, malic acid, or 
fumaric add from the corresponding 
Standard solution 

Cj - concentration of USP Maleic Acid RS, USP 

Malic Add RS, or USP Fumaric Acid RS in the 
corresponding Standard solution (mq/mL) 

Co ~ concentration of Alaninę in the Sample solution 
(mg/mL) 

Calculate the percentage of any unspecified impuhty in 
the portion of Alaninę taken: 

Result » (fu/r$) x (CifCu) x 100 

r u - peak response of any unspecified impurity 
from the Sample solution 
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rj - peak response of fumaric acid from the 
Fumaric acid standard $olution 
Cs = coneentration of USP Fumaric Acid R5 in the 
Fumaric acid standard solution (mg/mL) 

Gr = coneentration of Alaninę in the Sample solution 
(mg/mL) 

Acceptance crlteria: See Table L 


Tabte 1 


Name 

Rehtive 

fłetention 

Time 

Acceptance 

Criteria, 

NMT fHfał 

Maleic add 

0*5 

0.05 

Malic add 

0.6 

0.05 

Fumaric add 

1.0 

0.05 

Afanine 

Not obsen/ed 

_ 

Any unspedfied 
irrmurity 

— 

0.05 

Total unspedfied 
imourities 

— 

0*20 


SPECIFIC TESTS 

* OPTiCAL ROTATION, Specific Rotation (781S) 

Sample solution: 100 mg/mL in 6 N hydrochloric acid 
Acceptance criteria: +13.7° to +15* *1 0 

• PH (791): 5.5-7.0, in a solution (1 in 20) 

■ LOSS ON OfiYING (731) 

Analysis: Dry at 105° for 3 h« 

Acceptance criteria: NMT 0.2% 



ADDtTlONAL REQU1REMENTS 

* Packaging and Storage: Preserve in tight contarners, 
and storę at controlled room temperaturę* 

® USP Referenci Standards (11) 

USP L-Alanine RS 
USP Fumaric Acid RS 
USP Maleic Acid RS 
USP Malic Acid RS 


Albendazole 



CuHuNjOaS 265.33 

Garbarnie acid, [5-(propylthio)-1 H-benzimidazol-2-y!]-, 
methyl ester; 

Methyf 5-(propylthioV2-benzimidazolecarbamate 
[54965-21-8]* 

DEFINITION 

Albendazole contains NLT 98.0% and NMT 102.0% of al¬ 
bendazole (CuHisNjOjS), calculated on the dned basis. 

IDENTIFICATION 

* A* INFRARED ABSORPTION (197M) 

* E. The R f value of the principal spot of the Sampie solu¬ 

tion corresponds to that of the principal spot of the Stan¬ 
dard solution , as obtalned in the test for Organie 
Impurities. 

ASSAY 

* Procedurę 

Sample: 250 mg of Albendazole 
Analysis: Transfer the Sampie to a suitable fiask, and 
dissolve in 100 ml of glacial acetic acid, warming gem 


tly if necessary. Cool, and titrate with 0.1 N perchloric 
acid VS to a potentiometne endpoint (see Titrimetry 
(541)). Perform a blank determfnation. Each mL of 0*1 
N perchloric add is equivalent to 26*53 mg of 
CizHuNjOiS* 

Acceptance criteria: 98*0%-102*0% on the drted basis 

IMPURITIES 

■ RESIDUE ON IGNITION (281): NMT 0*2% 

* Organic Impurities 

Standard stock solution: 5 mg/mL of USP Albendazole 
RS in glacial acetic acid 

Standard solution: 0.05 mg/mL of USP Albendazole RS 
in glacial acetic acid from Standard stock solution 
Sample solution: 10 mg/ml in glacial acetic acid 
Chromatographic system 
(See Chramatograpny (621), Thin-iayer Chromato- 
graphy.) 

Modę: TLC 

Adsorbant: 0.25-mm layer of silica gel mixture 
Application volume: 10 pL 

Developing solvent system: Chloroform, ether, and 
glacial acetic acid (60:10:10) 

Analysis: Proceed as directed for Chromatography (621), 
Thin-Loyer Chromatography, 

Samples: Standard stock solution , Standard solution i, 
and Sample solution 

Develop the chromatogram in the Devebping solvent 
system until the solvent front has movecf about three- 
fourths of the length of the piąte* Remove the piąte 
from the developing chamber, mark the solvenl 
front, allow the so!vent to evaporate from the piąte, 
and examine the piąte under short-wavelength UV 
llght. 

Acceptance criteria: 0.5%; no spot, other than the 
principal spot of the Sample soiutton , is larger or morę 
intense than the principal spot of the Standard solution . 

SPECIFIC TESTS 

* LOSS ON PRYING (731) 

Analysis: Dry at 105° for 4 h. 

Acceptance criteria: NMT 0.5% 

ADDITIONAL REQUIREMENTS 

* Packaging and Storage: Preserve in tight containers, 

and storę at controlled room temperaturę* 

* USP Reeerence Standards (11) 

USP Albendazole RS 


Albendazole Orał Suspension 

DEFINITION 

Albendazole Ora! Suspension is Albendazole in an aqueous 
vehide. It contains one or morę preservatives and dispers- 
ing or suspending agents. It contains NLT 90.0% ana 
NMT 110.0% of the labeled amount of albendazole 
(C 12 H ls N 3 0 2 S). 

IDENTIFICATION 

• A. Ultraviolet Ausohption (197U) 

Sample stock solution: 1 mg/mL of albendazole from a 
guantky of Suspension, in a nmxture of methanol and 
hydrochloric add (99:1)* Filter the mixture, if necessary, 
to obtain a elear solution* 

Sample solution: 0,01 mg/mL of albendazole in 0*1 N 
sodium hydroxlde from Sample stock solution 
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Acceptance eriteria; Meets the reguirements 

AS5AY 

* Procedurę 

Solution A: Methanol and hydrochloric add (99:1) 
Solution B: 13,75 g/l of monobasic sodium phosphate 
Mobile phase: Methanol and Solution B (60:40) 
Standard stock solution: 1 mg/ml of USP Albendazole 
RS in Solution A 

Standard solution: 100 pg/mL of USP Albendazole RS 
from Standard stock solution in Mobile phase 
Sampie stock solution: Equivalent to 1 mg/mL of al¬ 
bendazole from a volume of Orał Suspension in Solution 
A 

Sampie solution: Nominally 100 jig/mL of albendazole 
from Sampie stock solution in Mobile phase. [Notę —Fil¬ 
ier, if necessary, to obtain a elear solution.] 
Chromatographic system 
(See Chromatograpny (621), System Suitability/) 

Młode: LC 

Detector: UV 308 nm 
Column: 4-mm x 25-cm; packmg LI 
Fiow ratę: 2 mL/min 
fnjection volume: 20 pl 
System suitability 
Sampie: Standard solution 
Suitability requirements 

Column efficiency: NLT 2000 theoretical plates 

Tarling factor: NMT 2,0 

Relatiye standard deviation: NMT 2,0% 

Analysis 

Sampies: Standard solution and Sampie solution 
Calculate the percentage of albendazole (CuHisN^OjS) 
in the portion of Orał Suspension taken: 

Result = (ruM) x (Cj/Ct,) * 100 

ru = peak response from the Sampie solution 

r s ^ peak response from the Standard solution 

ó = concentration of USP Albendazole RS in the 
Standard solution (pg/mL) 

Cu - nominał concentration of albendazole in the 
Sampie solution (pg/mL) 

Acceptance criteria: 90,0%“110,0% 

SPECBFIC TESTS 

* PH (791): 4.5-5.5 

ADDmONAL REQU1R£MENTS 

* Packaging and Storage: Preserve in tlght containers, 
and storę at controlled room temperaturę, 

■ Labeling: Label it to Indicate that it is for veterfnary use 
oniy, 

* USP Reference Standards (11) 

USP Albendazole RS 


Albendazole Tablets 


* Albendazole Tablets contain not less than 
90,0 percent and not morę than 110,0 percent of 
the labeled amount of albendazole 
(C12H15N3O2S). 

Packaging and storage— Preserve in tight containers, and 
storę at controlled room temperaturę, 

Labeling—Tablets intended for veterinary use oniy are so 
labeled, 

USP Reference standards (11)— 

USP Albendazole RS 
USP Parbendazole RS 


Identification— 

A: Ultraviolet Absorption (197U)— 

Solution: Dii u te a portion of the elear filtra te used to pre- 
parę the Assoy preparation and a portion of the stock solu¬ 
tion used to prepare the Standard preparation prepared in 
the Assoy wito Acidified methanol, prepared as directed for 
Dissolution, to obtain Solutions containing about 10 pg of 
albendazole per ml. 

B: The retention trme of the major peak for albendazole 
in the chromatogram of the Assoy preparation corresponds 
to that in the chromatogram of the Standard preparation, as 
obtained in the Assay. 

Dissolution (711)— 

Medium: OT N hydrochloric acid; 900 mL. 

Apparatus 2: 50 rpm, 

Time: 30 minutes. 

Determine the amount of C 12 H 15 N 1 O 2 S dissolved using the 
foliowing procedurę, 

Acidified methanol— To about 50 mL of methanol in a 
100-mL volumetric fiask add 2 mL of hydrochloric acid, di- 
lute with methanol to volume, and mix. 

Standard solution —Transfer about 90 mg of USP Al¬ 
bendazole RS, accurateiy weighed, to a 250-mL volumetric 
fiask, add 10 mL of Adaified methanol , and shake to dissoke. 
Dilute with 0.1 N hydrochloric acid to volume, and mix. 
Transfer 5.0 mL of tfiis solution to a 200-mL yolumetric fiask, 
dilute with 0T N sodium hydroxide to volume, and mix. 

Procedurę—Transfer 10.0 ml of a filtered portion of the 
solution under test to a 250-mL yolumetric fiask, dilute with 
OT N sodium hydroxide to vofume, and mix. Concomi- 
tantly determine the absorbances of this solution and the 
Standard solution at the wavelengths of maximum and mini¬ 
mum absorbance at abuul 308 urn and 350 nm, using 0.1 
N sodium hydroxide as the blank, Cakulate the guantity, in 
mg, of CiaH^NhChS dissolved by the formula: 

22.SC(Au/ A s ) 

tn which C is the concentration, in pg per mL, of USP Af- 
bendazole RS in the Standard solution; and A it and A s are the 
differences in absorbance between 308 nm and 350 nm 
obtained from the solution under test and the Standard so- 
iution, respectively. 

Tolerances —Not less than 80% (Q) of the labeled amount 
of Ci^H^INhOjS is dissohed in 30 minutes. 

Uniform ity of dosage units (905): meet the require- 
ments. 

Procedurę for eon tent uniformity — 

Acidified methanol and Standard solution —Prepare as di¬ 
rected under Dissolution. 

Test solution —Place 1 Tablet in a 500-mL volumetric fiask, 
add about 300 mL of Acidified methanol, and shake by me- 
chanical means for about 30 minutes, Dilute with Acidified 
methanol to volume, and mix. Fil ter a portion of this solu¬ 
tion, discarding the first 20 mL of the filtrate. Transfer 
4,0 ml of the elear filtrate to a 200-mL voiumetric fiask, 
dilute with OT N sodium hydroxide to volume, and mix. 

Procedurę —Concomi tantly determine the absorbances of 
the Standard solution and the Test solution at the wave- 
lengths of maximum and minimum absorbance at about 
308 nm and 350 nm, using 0T N sodium hydroxide as the 
blank, Calculate the quantity, in mg, of CuHisNjOjS in the 
Tablet taken by the formula: 

2$C(Au / Aj) 

in which C is the concentration, in pg per mL, of USP Al¬ 
bendazole RS In the Standard preparation; and Au and A% 
are the differences in absorbance between 308 nm and 350 
nm obtained from the Test solution and the Standard solu¬ 
tion, respectively. 
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Assay— 

Mobile phase—D issolve 0.50 g of monobasic ammonium 
phosphate in 400 mL of water, Add 600 mL of methanol, 
mix, and filter, discarding the first 15 mL of the filtrate. De- 
gas the elear filtrate before use. Make adjustments if neces- 
sary {see System Suitobifity under Chromatography (621)), 

Sulfuric add in methanol —Prepare a mixture of 1 mL of 
sulfuric add and 99 mL uf methanol. 

Interna! standard solutlon —Transfer about 150 mg of USP 
Parbendazole RS to a 50-mL vol u metric fiask. Add 5 mL of 
Sulfuric add in methanol 25 mL of methanol, and shake to 
dissolve. Dilute with methanol to volume, and mix. 

Standard preparation —Transfer about 100 mg of USP Al¬ 
bendazole RS, accuratefy weighed, to a 50-mL vol u metric 
fiask. Add 5 mL of Sulfuric add in methanol and 25 mL of 
methanof, and shake to dissolve, Dilute with methanol to 
volume, and mix. Transfer 5.0 mL of thss stock solution and 
5.0 mL of InternaI standard solution to a second 50-mL volu- 
metric fiask, dilute with methanol to voJume, and mix ł 

Assay preparation—' \Neigb and finely powder not fewer 
than 20 Tablets. Transfer an accurately weighed portion of 
the powder, equivalent to about 100 mg of albendazole, to 
a 50-mL volumetrie fiask, Add 5 mL of Sulfuric add in metha¬ 
nol and 20 mL of methanol, and shake by mechanieal 
means for about 15 rmnutes. Dilute with methanol to vol- 
ume, mix, and filter, discarding the first 15 mL of the fil¬ 
trate. Transfer 5.0 mL of the elear filtrate and 5.0 mL of Im 
temat standard solution to a second 50-mL vol u metric fiask, 
dilute with methanol to volume, and mix. 

Chromatographic system (see Chromatography (621»—The 
liguid chromatograph is eauipped with a 254-nrr\ detector 
and a 46-mm x 25-cm column that eon tai ns 5-pm packing 
LI. The flow ratę is about 2 mL per minutę. Chromatograph 
the Standard preparation, and record the peak responses as 
directed for Procedurę: the tailing factor is not morę than 
2 , 0 ; the column efficiency is not less than 1000 theoretical 
plates; the resolution between the albendazole peak and the 
parbendazole peak is not less than 2 . 0 ; and the relative 
standard deviation for replicate injections is not morę than 
2.0%. 

Procedurę — [NOTĘ —Use peak heights where peak re- 
sponses are indicated,] Separately inject egual yolumes 
(about 20 jllL) of the Standard preparation and the Assay 
preparation into the chromatograph, record the chramato- 
grams, and measure the responses for the major peaks, Cal- 
culate the quantitv, in mg, of C 12 H 15 N 3 O 2 S in the portion of 
Tablefs taken by tne formula: 

50GC(/W/?s) 

in whtch C is the concentration, in mg per mL, of USP Al¬ 
bendazole RS in the Standard preparation; and R u and are 
the peak response ratios of the albendazole peak to the 
parbendazole peak obtained from the Assay preparation and 
the Standard preparation, respectively. 


Albumin Humań 


DEFINITION 

Albumin Humań conforms to the regulations of the federal 
Food and Drug Adminlstration concerning biologics 
(640,80 to 640,86) (see Biologics (1041)). It is a sterile, 
nonpyrogenic preparation of serum albumin obtained by 
fractionating materiał (source blood, pląs ma, serum, or 
pfacentas) from healthy human donors, the source mate¬ 
ria! being tested for the absence of hepatitis B surface 
antigen. It is madę by a process that yields a product that 
is sale for intravenous use. NLT 96% of its total protein is 
albumin. It is a solution containing, in each 100 mL, ei- 
ther 25 g of serum albumin osmotkally equiva!ent to 


500 mL of norma! human plasma, or 20 g equivalent to 
400 mL, or 5 g equlvałent to 100 mL, or 4 g equlvalent to 
80 mL, and contains NLT 93.75% and NMT 106.25% of 
the labeled amount in the case of the solution containing 
4 g in each 100 mL, and NLT 94.0% and NMT 106.0% of 
the labeled amount in the other cases. It contains no 
added antimicrobiai agent, but may contain sodium 
acetyltryptophanate with or wlthout sodium caprylate as a 
stabilizing agent, It has a sodium content of NU 1 30 
mEq/l and NMT 160 mEq/L. It has a heme content such 
that the absorbance of a solutlon, dlluted to contain 1 % 
of protein, in a 1 -cm holding celi, measured at a wave- 
fength of 403 nm, is NMT 0.25. It meets the reguire- 
ments of the test for heat stability and for pH. 

ADDfTIONAL REQUIREMENT5 

■ Packaging and Storage: Preserve in tight containers, 
and storę at the temperaturę recommended by the man- 
ufacturer or indioated on the labę!. 

o Expiration Datę: The expiration datę is not later than 5 
years after tssue from manufacturef'$ cold storage (5°, 3 
years) if labeling recommends storage between 2° and 
10°; not later than 3 years after issue from manufactur- 
eris cold storage (5 P , 3 years) if labeling recommends 
storage at temperatures not higher than 37°; and not 
later than 10 years after datę dr manufacture if in a her- 
metically sealed metal Container and labeling recom¬ 
mends storage between 2 ° and 10 °, 

& Labeling: Label it to State that it is not to be used if it is 
turbid and that it is to be used within 4 h after the 
Container is entered. Label it also to State the osmotic 
equivalent in terms of plasma, the sodium content, and 
the type of source materiał (venous plasma, placental 
plasma, or both) from which it was prepared. Label it 
afso to indicate that additional ffuids are needed when 
the 2G-g/100-mL or 25-g/100-mL product is admints- 
tered to a markedly d e hydra te d patlent. 


Albuterol 



C,jH 21 N0 3 239.31 

1,3-Benzenedinnethanol, a 1 -[[(1,1 -dimethylethyljami- 
n o] met hy I ] - 4 -hy d roxy-; 

ct 1 - [(f ert- B u ty I a m i n o) m ethy I ] -4- hy d roxy- m-xy I en e-cc, ot' - d i o I 
[18559-94-9]. 

DEFINITION 

Albuterol contains NLT 98.5% and NMT 101,0% of al¬ 
buterol (CUH 21 NO 3 ), calculated on the anhydrous basis. 

IDENTIFICATION 

• A. INFRARED ABSORPTION (197K) 

• B. ULTRAVIOUT ABSORPTION (197U) 

Sample solution: 80 pg/mL in 0.1 N hydmrhlnrir arid 
Acceptance criteria: Meets the requirements 

ASSAY 

■ Procedurę 

Sample solution: 8 mg/mL of Albuterol in glactal acetic 
acid 

Analysis: To 50 mL of the Sample solution add 2 drops 
of crystal violet T5, and titrate with 0.1 N perchloric 
add V5. Perform a blank determination, and make any 
necessary correction. Each mL of 0.1 N perchloric add 
is equivalent to 23.93 mg of CnHziNOj. 

Acceptance criteria: 98.5%-101.0% on the anhydrous 
basis 
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IMPURITIES 

• RESIDUE on ICNlTiON (281): NMT 0-1 % 
a ORGANIC IMPURITIES 

Standard solution: 0,10 mg/ml of USP Albuterol R5 in 
methanol 

Sample solution: 20 mg/mL of Albuterol in methanol 
Chromatographk system 

(See Chromotogropny (62 1), Thin-Layer Chromato¬ 
graphy.) 

Modę: TLC 

Adsorbent: Q.25-mm layer of chromatographk silica 
gd 

Application volume: lOpL 

Developing solvent system: Methyl isobutyl ketone, 
isopropyl afcohol, ethyl acetate, ammonium hydroKide, 
ana water (50:45:35:3:18) 

Visuali2ation: lodtne vapor 
Analysis 

Samples: Standard solution and Sample solution 
Proceed as directed in the chapter, applying afiguots 
of the Standard solution and the Sample solution . De- 
velop in the Devebping solvent system until the sol* * 
vent front has moved three-fourths the length of the 
late. Remove the piąte from the developIng cham- 
er, air-dry, and expose it to iodine vapor. 
Acceptance criteria: Any spot, other than the principal 
spot, obtained from the Sample solution is not greater in 
size and intensity than the spot produced by the Stan¬ 
dard solution (0,5%), and the sum of the impurities is 
not greater than 2.0%, 

SPECIFIC TESTS 

• WATER DETERMINATION, Method i (921): NMT 0.5% 

ADDITIONAL REQUIREMENT5 

• Packaging and Storage: Preserve in well-dosed, light- 

resistant contatners. 

• USP Reference Standard* (11) 

USP Albuterol RS 


Albuterol Tablets 


DEFINITION 

Albuterol Tablets contain an amount of afbuterol sulfate 
[(C«HaiNOs)a - H 2 $0 4 I equivalent to NLT 90,0% and NMT 
110.0% of the labeled amount of albuterol (C^hhiNGj). 

IDENTIFICATION 

* A. The R f value of the principal spot of the Sample solu¬ 

tion corresponds to that of Standard solution Ą obtained 
as directed in the Procedurę for Organie Impurities . 

* R. Identification Tests—General, Sulfate (191) 

Sample solution: Shake a quantity of powdered Tablets 
equivalent to 4 mg of albuterol with 1 0 mL of water, 
and filter, Use the filtra te. 

Acceptance criteria: Meet the requirements 

ASSAY 

* Procedurę 

Solution A: 10 mL/L of glacial acettc add in water 
Solution B: 1.13 g of sodium 1 -hexanesulfonate In 
1200 mL of water, Add 12 mL of glacial acetic acid. 
Diluent: Methanol and water (40:60) 

Mobile phase: Methanol and Solution B (40:60) 
Standard stock solution: 0.12 mg/ml of USP Albuterol 
Sulfate RS, prepared as follows. Transfer USP Albuterol 
Sulfate RS to a suitable volumetric fiask, and add a vol* 
u me of Solution A corresponding to 60% of the fiask 
volume. Sonkate for 5 min, and dilute with methanol 
to volume. 

Standard solution: 0.03 mg/ml. of USP Albuterol Sul¬ 
fate RS in Diluent, from Standard stock solution 


Sample solution: Nominalfy 0.025 mg/ml of albuterol, 
prepared as follows. Transfer a number of whote Tab- 
lets, equivalent to 50 mg of albuterol, to a suitable vol- 
umetrk fiask. Add 60% of the fiask vo!ume of Solution 
A t shake by mechanical means for 45 min, sonicate for 
10 min, alfo w to tool to room temperaturę, and dilute 
with methanol to vo!ume. Pass through a suitable filter 
of 0.45*fim nr finer pnre sizp. 

Chromatographk system 
(See Chromatography (621), System Suitabitity .) 

Modę: LC 

Detector: UV 276 nm 
Column: 4.6-mrn x 15-cm; packing LI 
Flow ratę: 1.5 m L/min 
Injection vo!ume: 25 jiL 
System suitability 
Sample: Standard solution 
Suitability requirements 

Column efficiency: NLT 800 theoretkal plates 

Tailing factor: NMT 2.5 

Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Ca kul a te the percentage of the labeled amount of al* 
buterol (CuHziNth) in the Tablets taken: 

Result - ( r u frs ) x (QfO LS ) x M x (MrifMa) x 100 

ry = peak response from the Sample solution 

h = peak response from the Standard solution 

Cs = concentration of USP Albuterol Sulfate RS in 
the Standard solution (mg/mL) 

Cu * nominał concentration of albuterol in the 
Sample solution (mg/mL) 

M = number of moles of albuterol per mnie of 
albuterol sulfate, 2 

M r i = molecular werght of albuterol, 239.31 
Ma molecular welght of albuterol sulfate, 576.70 
Acceptance criteria: 90.G%-110.0% 

PERFORMANCE TESTS 

» Dissolution, Procedurę for a Pooled Sample (711) 

Medium: Water; 500 mL 
Apparatus 2: 50 rpm 
Time: 30 min 

Diluent, Mobile phase, and Standard stock solution: 
Proceed as directed tn the Assay. 

Standard solution: 0.03 mg/mL of USP Albuterol Sul¬ 
fate RS in Diluent, from Standard stock solution, If neces- 
sary, dilute with Diluent to a concentration correspond¬ 
ing to Ehe Sample solution , 

Sample solution: Pass a portion of the solution under 
test through a nylon filter of 0.45-jim porę size. 
Chromatographk system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 276 nm 
Column: 4.6-mm x 1 5-cm; packing LI 
Flow ratę: 1,5 ml/min 
injection volume: 100jiL 
System suitability 
Sample: Standard solution 
Suitability requirement$ 

Column efficiency: NLT 800 theoretical plates 

Tailing factor: NMT 2.5 

Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of al¬ 
buterol (CuHziNOj) dissolved by comparing the major 
peak response from the Sample solution to that from 
the Standard solution . 

Acceptance criteria: NLT 80% (Q) of the labeled 
amount of albuterol (CuHnNOa) is dissolved. 
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• Uniformity of Dosage Units (905): Meet the 

requirements 

IMPURITIES 

• 0RGANIC IMPURITIES 

Standard solution A: 0,580 mg/ml of USP Albuteroi 
Suita te RS in water, equivalent to 0,483 mg/ml of 
albuterol 

Standard solution B: 0,218 mg/mL of USP Albuterol 
Sulfate RS in water, equivalent to 0,1 83 mg/ml of 
albuterol 

Standard solution C: 0.073 mg/mL of USP Albuterol 
Sulfate RS in water, equivalent to 0.061 mg/mL of 
albuterol 

Sample solution: Place a quantity of finely powdered 
Tablets, equivalent to 48 mg of albuterol into a suitable 
Container* Add 60 ml of diluted alcohol (1 in 2), and 
shake by mechanica! means for 30 min. Filter the mix- 
turę, and wash the filter with smali portions of alcohol, 
combining this with the flltrate. Evaporate the filtrate to 
dryness under reduced pressure below 40°. Dissolve the 
residue as completely as possible In 2 ml of water, 

Chromatographic system 
(See Chromatograpny (621), Thin-Layer Chromało- 
graphy.) 

Modę: TLC 

Adsorbent: 0*25-mm layer of chromatographic silica 
gel 

Application volume: 10 \lL Apply Lwo successive 5-jiL 
aliquots, allowlng the so3vent to evaporate between 
applications. 

Developing solvent system: Methyi isobutyl ketone, 
isopropyl alcohol, ethyl acetate, ammonium hydroxide, 
and water (50:45:35:3:18) 

Spray reagent A: 3-Methyl2-benz0thiazGllnQne 
hydrazone hydrochloride TS 

Spray reagent B: Ammoniacal potassium ferricyanide 
TS 

Analysis 

Sam pies: Standard solution A, Standard solution B, 
Standard solution C, and Sample solution 
Air-dry the piąte* Develop the chromatograms until the 
solvent front has moved about 17 cm* Spray the plafe 
ffrst with Spray reagent A, and then Spray reagent B , 
and finally again with Spray reagent A. Examine the 
piąte and estimate the responses of any secondary 
spots observed in the lane of the Sample solution by 
comparison with those of Standard Solutions A, B, and 
C. 

Acceptance criterra 

1, 2.0%; no major secondary spot is greater in size or 
intensity than the pnndpal spot produced by Stan¬ 
dard solution 4* 

2, 0,75%; no other secondary spot is greater in size or 
intensity than the pnndpal spot produced by Stan¬ 
dard solution B * 

3, 0.25%; no morę than two other secondary spots are 
equai in size or intensity to the pnndpal spot pro¬ 
duced by Standard solution t 

4, The sum of the intensities of all secondary spots ob- 
tained from the Sample solution corresponds to NMT 
3.5%. 


o USP Referince Standard* (11) 
USP Aibuterol Sulfate RS 


Albuterol Extended-Release Tablets 

DEFINITION 

Albuterol Extended-Release Tablets contain albuteroi sulfate 
equiva!ent to NLT 90.0% and NMT 110*0% of the labeled 
amount of albuterol (C 13 H 21 NO 3 ). 

IDENTIFICATION 

• A* The retention time of the major peak of the Sample 
solution corresponds to that of the standard solution , as 
obtained in the Assay. 

» B. Ultravioiet Absorption (197U) 

Standard solution: 80 pg/mL of albuterol from USP Al¬ 
buterol SuEfate RS in methanol 
Sample solution: 80 pg/ml of albuterol in methanol, 
prepared as follows* Transfer a suitable number of Tab¬ 
lets to a volumetric fiask, and di lute with methanol to 
volume. Stir for 30 min, and centrifuge, 

V\/avelength rangę: 210-350 nm 
Celi path: 0*2 cm 

Acceptance criteria: The Sample solution exhibits max- 
ima and minima only at the same wavelengths as the 
Standard solution. 

ASSAY 
® Procedurę 

Buffer: 0.65 g/L of sodium 1-octane suifonate and 
21.7 g/L of ammonium acetate in water 
Mobile phase: Glacial acetic add, 2-propanol, metha¬ 
nol, and Buffer (4:3:1:92) 

Diluent: 10 mL/L of triethylamine in water 
Standard stock solution: 0.2 mg/mL of USP Albuteroi 
Sulfate RS in Diluent 

Standard solution: 0.02 mg/ml of USP Albuterol Sul¬ 
fate RS in Diluent, from the Standard stock solution. 
Transfer an aliquot of the Standard stock solution to a 
suitable vo!umetnc fiask, and add 4% of the fiask vol- 
ume of methanol* Alfow to cool to room temperaturę, 
and drlute with Diluent to volume. 

Sample solution: Nominally 0,01 6 mg/mL of albuterol, 
prepared as follows. Transfer Tablets (NLT 10) to a suiu 
able vo1umetrlc fiask, add 10% of the fiask volume of 
methanol, and sonicate for 30 min with regular 
swirling. Add 60% of the fiask volume of Diluent , and 
sonicate for 30 min with swirling. Stir for 60 min, ailow 
the solution to cool to room temperaturę, and dilute 
with Diluent to volume* Ćentrifuge a portion of this so¬ 
lution at 2500 rpm for 15 min. Transfer 10 mL of the 
supernatant into a 50-mL volumetric fiask, add 1 mL of 
methanol, cool to room temperaturę, and dilute with 
Diluent to volume. Pass the solution though a 1-pm 
glass fiber or equivalent filter, and discard the first 3 mL 
of the filtrate. 

Chromatographic system 
(See Chromotograpny (621), System Suitability.) 


ADDITIONAL REQUtREIVflENT$ 

* PACKAGING and Storage: Preserve in tight, light-resistant 
containers, and storę at contro!led room temperaturę. 
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Modę: LC 

Detector: UV 276 nm 

Column: 4.6-mm x 15-cm; 5-pm packing LI 

Column temperaturę: 30° 

Flow ratę: 1 mL/min 
Injectlon volume: 40 pL 
System suitability 
Sample: Standard soiution 
Suitability requiremcnts 
Column efficiency: NLT 2000 theoretical plates 
Tailing factor: NMT 2.0 
Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard sotution and Sample soiution 
Calculate the percentage of the iabeled amount of al¬ 
buterol (CuHjiNOi) In the portion of Tablets taken: 

Result = (r a /rs) x (Cs/Cu) x (M x Mn/Ma) x 100 

fu - peak response from the Sample soiution 

rs = peak response from the Standard soiution 

Cs = concentration of USP Albuterol Sulfate RS in 
the Standard soiution (mg/mL) 

Cu - nominał concentration of albuterol in the 
Sample soiution (mg/mL) 

M = moles of albuterol per mole of albuterol 
sulfate, 2 

M n = molecular weight of albuterol, 239.31 
M/j = molecular weight of albuterol sulfate, 576.70 
Acceptance criteria: 90.0%-l 10.0% 

PERFORMANCE TE5TS 
* DlSSOLUTION (711) 

Medium: OJ N hydrochloric acid; 900 mL 
Apparatus 2: 50 rprn, with hellx sinker 
Time: 1, 2, 4, and 9 h 

Buffer, Mobile phase, Chromatographic system, and 
System suitability: Proceed as cfirected in the Assoy, 
except to use an fnjection vo!ume of 50 \iL 
Standard stock soiution: 0.2 mg/mL of albuterol, ustne 
USP Albuterol Sulfate RS, in Medium 
Standard soiution: Dilute the Standard stock soiution 
with Medium to obtain a finał concentration of (1/1000) 
mg/mL of albuterol, where L is the label claim in mg/ 
Tablet of albuterol. 

Sample soiution: Pass a portion of the soiution under 
test through a suita ble fil ter. 

Analysis 

Sam pies: Standard soiution and Sample soiution 
Calculate the concentration (Ci) of albuteroi 
(CiaHiiNOJ in the sample withdrawn from the vessel 
at each time point (/}: 

Result, - (rjrs) x Ci 

fu = peak response from the Sample soiution 

fs = peak response from the Standard soiution 

Cs = concentration of albuterol in the Standard 
soiution (mg/ml) 

Calculate the percentage of the Iabeled amount of 
albuterol (CuH^NOJ released at each time point (i): 

Re suit, = G x Vx (1/0 x 100 


Resulb ^ {[G x (V- V 5 )J + [O x V s ]} x (1/L) x 100 


Result, = {[G x (V- (2 X V$] + [(G + Q x V s ]} x (1/L) 
x 100 


Result, = {[G x (V- (3 x Vd)] + [(G + G + G) x V s ]} x 
(1/L) x 100 


G = concentration of albuterol in the portion of 
sample withdrawn at time point / (mg/mL) 

V - volume of the Medium (900 mL) 

L = label claim (mg/Tabfet) 

Vj = volume of the Sample soiution withdrawn from 
the Medium (mL) 

Tolerances: See Tobie J . 


labie i 


Time point 
(O 

Time 

(h) 

Amount released 

1 

1 

25-45 

2 

2 

45-65 

3 

4 

Ó5-S5 

A 

9 

NLT 80 


The cumufative percentages of the Iabeled amount of 
albuterol (ChH^iNO,), released at the times spedfied, 
conform to Acceptance Tabte 2 in Dissolution (711). 

• Uniformity of Dosage Units (905): Meet the 
requirements 

IMPURTTIES 

* ORGAN1C IMPURITIES, PROCEDURĘ 1 

Buffer: 6.8 g/L of monobasic potassium phosphate in 
water. Adjust with hydrochloric acid to a pH of 3.0. 
Mobile phase: Methanol and Buffer (5:95) 

System suitability soiution: 2 pg/mL each of USP AL 
buterol Sulfate RS and USP Albuterol Related Com- 
pound B RS in Mobile phase 

Standard soiution: 2.4 jug/ml of USP Albuterol Sulfate 
RS, Q.80|jg/mL of USP Levalbuterol Related Compound 
C RS, and 0.25 pg/mL of USP Levalbuterol Related 
Compound D RS (equlvalent to 0.20 pg/mL free base) 
in Mobile phase 

Sensitivlty soiution: 0.06 pg/mL of USP Albuterol Sul¬ 
fate RS in Mobile phase 

Sample soiution: Transfer an amount of powder from 
NLT 20 Tablets to a sultable volumetric fiask to obtain a 
soiution with a finał nominał concentration of 0.2 mg/ 
mL of albuterol. Add 70% of the fiask volume of Mobile 
phase , and sonicate for 10 min, Stir for 30 min, and 
dilute with Mobile phase to volume. Pass the soiution 
though a Him glass fiber or equivalent filter, and dis- 
card the first 3 mL of the filtrate. 

Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 225 nm 

Column: 4.6-mm x 25-cm; 5-pm packing LI 1 
Column temperaturę: 30 Q 
Flow ratę: 1.5 mL/min 
Injectlon volume: 80 jiL 

Run time: 5 times the retention time of albuterol 
System suitability 

Samples: System suitability soiution and Standard 
soiution 

[Notę—I dentify the impurities using the relatfoe reten¬ 
tion times shown in Tobie 2.] 

Suitability requirements: 

Tailing factor: NMT 2.0 for each compound. Stan¬ 
dard soiution 

Resolution: NLT 2 between albuterol and albuterol 
related compound 8, System suitability soiution 
Relatlve standard deviation: NMT 10.0% for each 
compound, Standard soiution 
Analysis 

Samples: Standard soiution , SensitMty soiution, and 
Sample soiution 

[Ngte—I dentify the impurities using the re!ative reten¬ 
tion times shown in Tobie 2.] 
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Calculate the pereentage of levalbuterol related com- 
pound C fn the portion of Tablets taken: 

Resułt - (ru/fs) x (Os/Cu) x 100 

r u = peak response of levafbuterol related 

compound C from the Sampie solution 
rs - peak response of ievalbuterol related 

compound C from the Standard solution 
Q = concentration of USP Levalbuterol Related 
Compound C RS in the Standard solution 
(mg/mL) 

Cu = nominał concentration of albuterol in the 
Sampie solution (mg/mL) 

Calcu la te the pereentage of leval buterol related 
compound D in the portion of Tablets taken: 


Result ~ (fu/fs) x (Cs/Cu) x 100 

r u - peak response of levalbuterol related 

compound D from the Sampie solution 
rs = peak response of the leval buterol related 
compound Dfrom the Standard solution 
Cs = concentration of USP Levalbuterol Related 
Compound D RS (as the free base) in the 
Stanoard solution (mg/mL) 

Cu - nominał concentration of albuterol in the 
Sampie solution (mg/mL) 

Calculate the pereentage of any other impurity in the 
portion of Tablets taken: 


Result = (ruto) * (G/tu) x (M x M rf /M rf ) x 100 


fu - peak response of the impurity from the 
Sampie solution 

r 5 - peak response of albuterol from the Standard 
solution 

Cr = concentration of USP Albuterol Sulfate RS in 
the Standard solution (mg/mL) 

C u - nominał concentration of albuterol in the 
Sampie solution (mg/mL) 

M = mol es of albuterol per mole of albuterol 
sulfate, 2 

M r i - molecular weight of albuterol, 23931 

M f 2 = molecular weight of albuterol sulfate, 576.70 

Acceptance criteria: See Table 2. Disregard peaks elut- 
fng after levalbuterol related compouna C or with areas 
less than that of the SensitMty solution. 


Table 2 


Name 

Relative 

Retention 

Time 

Acceptance 

Criteria, 

NMT {%) 

Albuterol related 
compound B* 

0.08 

b 

Albuterol 

TO 

_ 

Chloroalbuterone c 

1.7 

_b 

ChloroalbuteroP 

2.5 


Albuterol related com¬ 
pound A* 

2.7 

_b 


2-{ fert-B u ty 1 ami no) -1 -[4-hy d roxy-3 ■ (hy d roxy methy [) phe ny I ] eth a n o n e. 

Ll Process impurity induded in the table for Identification only. Process 
tmpurities are controlled in the drug substance, and are not to be report- 
ed or (nduded In the to tal impurities for the drug product. 
c 2-t tert- Buty la m in o)- i - [ 3 -c h I oro -4- by droxy *5- (hy d roxy methy I) ph e ny I ] eth a- 
none. 

d 4-[2-( £erf-Bu lyla m in o )-1 -hydroxye thy I ] -2-ch toro- 6 -(hydroxym e thy|)ph e- 

nol. 


13 4-[2-[(1 , 1 -Dimethylethyl)amino]-l -hydroxyethyl}-2-methyfphenol. 
f 5 -[2- ((1,1 - D i m ethy I etbyl)ami no j -1 - hy droxyethy i] -2-hy d roxy- benza Id e- 
hyde. 

□ a-[{(] J -Dimethylethybaminolmethyll^hydroKy^-CrTiethoKyrnethyO- 
benzenemethanoL 

11 Disregard peaks eluting after levalbuterol related compound C 


Table 2 (Continued) 


Name 

Relative 

Retention 

Time 

Acceptance 

Criteria, 

NMT (qVl 

Levalbuterol related 
compound D r 

3.2 

0.1 

levaibuteml related 
comDound 0* h 

3.5 

0,4 

Any other indMduaf 
unspedfied impurity 

— 

0.2 i 


a 2-( tert- B u ty I a mi no)-1 -[4- hy droxy- 3-(hy droxy methy I) p h e ny I] eth a n one, 
Process impurity induded in the table for Identification only. Process 
Impurities are controlled in the drug substance, and are not to be report- 
ed or induded in the total impurities for the drug product. 
c 2- (tert-B u tyła m i no)-1 -[3 -ch lo ro-4-hydro xy-5 - (hyd roxymethy3) ph enyl]e tha - 
nonę. 

M -[ 2 -(ter^ B u ty i am i no) -14iyd roxye thy l]-2-ch lor o - 6 - (hyd roxy methy [)phe- 
nol. 

4-{2-[( 1,1 -D Eme Ihy I e thy I )a m En o] -1 -hy d ro xyethy 1} - 2-me thy Ephenol. 

I 54 2-{(l ,1 -DimethyfethyJ)amino)-1 -hydroxyethy l]-2-hydroxy-benzatde- 
hyde. 

a a-[[(1,1 -Dimethylethyl)amino)methyl]-4-hydroxy-3-(n-iethoxymethyl)- 
benzenemethanoL 

II Disregard peaks eluting after levalbuterol related compound C 

* Organic Impurities, Procedurę 2 

Buffer: 63 g/L of monobasic potassium phosphate in 
water. Adjust with hydrochloric acid to a pH of 3.0, 
Mobile phase; Methanol and Buffer (30:70) 

Diluent: Methanol and Buffer (5\ 95) 

Peak identifkation solution: 2.4 |±q/mL of USP AL 
buterol Sulfate RS, l.Qjig/mL of USP Levalbuterol Re¬ 
lated Compound C RS, and 1.2j.tg/mL of USP 
Levalbuterol Related Compound D RS in Diluent 
Standard solution: 2.4 ug/ml of USP Albuterol Sulfate 
RS and l.Gjag/ml of USP Albuterol Related Compound 
E RS in Diluent 

5ensitivity solution: 0.06 pg/mL of USP Albuterol Sul¬ 
fate RS tn Diluent from Standard solution 
Sampie solution: Transfer an amount of powder from 
NLT 20 Tablets to a sultable volumetric fiask to obtafn a 
solution with a finał concentration of 0,2 mg/mL of al¬ 
buterol. Add 70% of the fiask volume of Diluent f and 
sonicate for 10 min, Stir for 30 min, and dilute with 
Diluent to yoiume. Pass the solution though a glass fiber 
or equivalent filter of 1-fim porę size, and discard the 
first 3 mL of the fil tratę. 

Chromatographic system 
(See Chromatograpny (621), System Su i ta bili ty.) 

Modę: LC 

Detector: UV 225 nm 

Column: 4,6-mm x 25-cm; 5-pm packing LII 
Flow ratę: 0,7 mL/min 
Injection volume: 80 pL 

Run time: 5 times the retention time of albuterol 
System suitability 
Sampie: Standard solution 
Suitability reąuirements 
Tailing factor: NMT 2.0 for each compound 
Relative standard deviation: NMT 1 0.0% for each 
compound 
Analysis 

Samples: Standard solution , Peak Identification solution f 
SensitMty solution, and Sampie solution 
Calculate the pereentage of albuterol related compound 
E in the portion of Tablets taken: 

Result = ( rjr s ) x (Cs/C u ) x 100 

fu ~ peak response of albuterol related compound 
E from the Sampie solution 

rs = peak response of albuterol related compound 
E from the Standard solution 
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Cs - concentration of USP Albuterol Related 

Compound E RS in the Standard solution 
(mg/ml) 

Cu - nominał concentration of albuterol in the 
Sample solution (mg/mL) 

Calcufate the percentage of any other impurity in the 
portion of Tablet* taken: 

Result = (rv/r 5 ) x (C s /C u ) x (M x M rJ /M r2 ) x 100 

Fu - peak response of the impurity from the 
Sample solution 

= peak response of albuterol from the Standard 
solution 

C s - concentration of USP Albuterol Sulfate RS in 
the Standard solution (mg/ml) 

Cu - nominał concentration of albuterol in the 
Sample solution (mg/ml) 

M - moles of albuterol per mole of albuterol 
sulfate, 2 

Mn = molecular weight of albuterol, 239.31 

Mr 2 - molecular weight of albuterol sulfate, 576.70 

Acceptance criteria: See Table 3. Disregard the 
levaibuterol related compound C peak and any peak 
eluting before it. Disregard peaks wlth areas less than 
that of the Sensitivity solution. 


Table 3 


Compound 

Rdative 

Retention 

Time 

Acceptance 

Crjteria, 

NMT 

Albuterol 

1.0 

_ 

Levalbutero! related 
compound C 

1.79 

— 

Levalbuterol related 
compound D 

1.83 

— 

Albuterol related 
compound E a 

3.67 

0.5 

Any other jndiyTdual 
unspecified impurity 

— 

0.2 

Total impurities 

— 

1.5* 


a 2 # 2'-Oxybis(methylene)bis{4-{2-(feft-buty]amino)‘1-hydroxyethyJjphenof} h 
b From the sum of the impurities in Procedurę 1 and Procedurę 2. 


ADD1TIONAL REQUIREMENT$ 

* Packaginc and Storage: Preserve In tight, light-resistant 
containers. Storę at controlled room temperaturę. 

* USP Referenci Standard* (11) 

USP Albuterol Sulfate RS 
USP Albuterol Related Compound B RS 

2-(te^Butylamino)-1-[4-hydroxy~ 

3-(hydroxymethy!)phenyl]ethanone. 

CnHi^NOs 237.29 
USP Albuterol Related Compound E RS 
2,2'-Oxybis(methylene)bis{4-[2-(terf-butylamino)- 
1 -hydroxyethy I] ph enol}, 

Czfił-hoN^Os 460.61 
USP Leyalbuterol Related Compound C RS 
G[-[{(! ,1 -D]methylethyf)amino}methyl]“4-hydroxy- 
3-(methoxymethyl)- benzenemetha nol, 

C 14 H a N0j 25334 

USP Levalbuterol Related compound D RS 
5~[2-(0,1 -Dfmethylethyl)amIno}-l -hydroxyethyl]-2-hy- 
droxy-benza!dehyde sulfate salt. 

(C13H19NOO2 ■ H2SO4 572.67 


Albyteroll Sialfate ___ 

(CuHaiN 03 )a ■ H30, 576*70 

1,3-Benzenedimethanol, ot 1 -[[(1,1 -dimethylethyljamino] 
methyl]-4-hydroxy-, sulfate (2:1) (salt). 
o' 1 -[(f^“Butylamino)methyl]-4-hydroxy-m"xylene-oc jr a"-diol 
sulfate (2:1) (salt) [51022-70-9]. 

» Albuterol Sulfate contains not less than 

98.5 percent and not morę than 101.0 percent of 
(Ci 3 H 2 iNOi )2 ■ H z S 0 4/ calculated on the anhy- 
drous basis, 

Packaging and storage—Preserve in welf-closed, lighUre- 
sistant containers. 

USP Reference standards (11 }— 

USP Albuterol Related Compound A RS 

4-[2-[(lJ-Dimeth.ylethyl)amino]-1 -hydroxyethyl]- 
2-methylpheno! sulfate. 

USP Albuterol Sulfate RS 
Identification— 

A: infrared Absorption (197K). 

B: Ultravblet Absorption <197U)—- 
Solution: 80 pg per mL 
Medium: 0,1 N hydrochloric acid. 

C: Shake a quantity of it, equivalent to 4 mg of albuterol, 
wlth 10 mL of water, and filier: the ffltrate so obtained 
meets the requirements of the tests for Sulfate (191). 

D: The retention time of the major peak in the chroma t- 
ogram of the Assay preparation corresponds to that in the 
chrom a tog ram of the Standard preparation, as obtained in 
the Assay , 

Water Deterniination, Method i (921): not morę than 
0.5%. 

Residue on ignifion (281): not morę than 0.1%. 
Chromatograph k purity—It meets the reguirements of 
the test for Organie tmpurities under Albuterol, except to 
read Albuterol Sulfate in place of Albuterol and to use water 
instead of methanol as the solvent to prepare the Standard 
solution and the Sample solution. 

Assay— 

0.0S ± 0.01 M Ammonium acetate solution—D issolve 
3.85 g of ammonium acetate in 1000 mL of water, and muc 
Mobile phase— Prepare a degassed mixture of water, 0.05 
±0.01 M Ammonium acetate solution, and isopropanol [65: 
30: (5 ± 1)], and adjust dropwlse wlth acetic acid to a pH of 

4.5 ± 03. 

Resolution solution —Dissolve accurately weighed guanth 
ties of USP Albuterol Sulfate RS and USP Albuterol Related 
Compound A RS in water, and di lute quantitatively, and 
stepwise if necessary, with Mobile phase to obtain a solution 
having a known concentration of about 0.140 mg per mL 
and 0.030 mg per mL, respectiyely. 

Standard preparation —Disso!ve an accurately weighed 
quantity of USP Albuterol Sulfate RS in water, and dilute 
quantitative!y wlth water to obtain a solution having a 
known concentration of about 0.6 mg per mL, 

Assay preparat /on—Transfer about 60 mg of Albuterol 5ul- 
fate, accurately weighed, to a lOG-ml volumetric fiask, dis- 
solve in and dilute with water to volume, and mix, 

Chromatographic system (see Chromatography (621))—The 
liquid chromatograph is eciuipped with a 276-nm detector 
and a 4,6-mm x 20-cm column that contains packing L10. 
The flow ratę is about 2.0 ml per minutę. Chromatograph 
the Resolution solution, and record the peak responses as 
directed for Procedurę: the resolution, R f between albuterol 
and albuterol related compound A is not less than 1.5; and 
the refative standard deviation for replieate injections is not 
morę than 1.5%. 
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Procedurę —Separately inject equal volumes (about 10pL) 
of the Standard preparat ton and the Assuy prepa radon In to 
the chrom atograph, record the chromatograms, and meas- 
ure the responses for the major peaks. Calcu la te the quan- 
tity, In mg, of (CnH 2 iN0 3 ) 2 - H 2 SO. ? in the portion of Al¬ 
buterol Sulfate taken by the formula: 

100C(ry/ Ts) 

in which C Is the concentration, in mg per mL, of USP Al¬ 
buterol Sulfate RS in the Standard preparadon; and r y and r$ 
are the peak responses obtained from the Assay preparadon 
and the Standard preparadon t respectively. 


Alciometasone DSpropiomate 



CaHwCiO? 521.04 

Pregna-1,4-diene-3,2G-dione, 7-chloro-11-hydroxy- 
ló-methyl-1 7,21-bis(1-oxopropoxy)-, (7a,11 ftl 6ot)-; 
7a-Chloro-l 1 /3,1 7,21 -trihydroxy-1óa-methylpregna-1,4- 
diene-3,20-dlone 17,21-dipropionate [66734-13-2]. 

DEFINITION 

Aldometasone DEpropionate contains NLT 97.0% and NMT 
102 . 0 % uf C 28 H 37 CIO 7 , calcu lated on the dried basis. 

IDENTIFICATION 

* A. Hnfraeed Absorption (197M) 

o B. The retention time of the major peak of the Sample 
solution corresponds to that of the Standard sofudon f 
both relatEye to the Internat standard solu don , as obtaEned 
tn the Assay. 

ASSAY 

* IProcedure 

Solution A: 6.80 mg/mL of monobasic potassium phos- 
phate (0.05 M) 

Mobile phase: MethanoJ and Soludon A (2:1) 

Internal standard solution: 2 mg/mL of 
betamethasone dipropionate in methanoJ 
Standard stock solution: 1 ,2 mg/mL of USP Afclometa- 
sonę DEpropionate RS in methanol 
Standard solution: 4.0 mL of Standard stock solution 
and 4.0 ml of Internal standard solution. Di lute with 
methanol to 25 mL. [Notę—T his solution contains ap- 
proxfmatefy 0,2 mg/mL of USP Aldometasone DEpro¬ 
pionate RS.] 

Sample stock solution: 1 2 mg/mL of Aldometasone 
DEpropionate in methanol 

Sample solution: 4 mL of Sample stock soludon and 
4 mL of Internai standard soludon. Dii u te with methanol 
to 25 mL. 

Chromatographk system 

(See Ch rama tog rapny (621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 
Column: 4-mm x 30-cm; packing LI 
FI ow ratę: 1.2mL/min 
Injection size: 10 pL 
System suitability 
Sample: Standard soludon 

[Notę—T he relative retention ttmes for aldometasone 
dipropionate and betamethasone dipropionate are 
about 0.7 and 1.0, respecdve!y.j 


Suitability requirements 

Resolution: NLT 3,0 between the analyte and the in¬ 
ternal standard peaks 
Relative standard deviation; NMT 2% 

Analysis 

Sam pies: Standard solution and Sample soludon 
Calculate the percentage of CsaH^CIO? in the portion 
of Aldometasone DEpropionate taken: 

Resulf - (Ru/Rs) x (C s /Cu) x 100 

Ru = peak height ratio from the Sample solution 

Rs = peak height ratio from the Standard soludon 

Cs = concentration of USP Aldometasone 

Dipropionate RS in the Standard solution 
(mg/mL) 

Cu ~ concentration of the Sample solution (mg/mL) 
Acceptance criteria: 97.0%-102.0% on the dried basis 

IMPURITIES 

Inorgank Impurities 

s Residue on Ignition (281): NMT 0.1% 

Delete the following: 

** Heavy Metals, Method II (231): NMT 30 ppm* <bfnciai i- 

Jan- 2 QTB) 

Organie Impurities 
® Procedurę 

Mobile phase: Acetonitrlle and water (3:2) 

Difuent: Acetonitrile and water (2:1) 

System suitability solution: 1.5 mg/mL of USP Aldo¬ 
metasone DEpropionate RS and 0.01 5 mg/mL of USP 
Aldometasone Dipropionate Related Compound A RS 
in Diluent 

Sample solution: 1.5 mg/mL of Aldometasone Dipro¬ 
pionate in Diluent 
Chromatographk system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 

Column: 4.6-mm x 15-cm; 5-Lim packing LI 

Flow ratę: 1 mL/min 

Injection size: 5 pL 

Run time: Three times the retention time of 
aldometasone 
System suitability 
Sample: System suitability solution 
Suitability requirements 
Tailing factor: NMT 1.5 for aldometasone 
dipropionate 

Relative standard deviatIon: NMT 2.0% for aldo¬ 
metasone dipropionate 

Resolution: NLT 2.0 between aldometasone dipro¬ 
pionate and aldometasone dipropionate relateo 
compound A 
Analysis 

Sample: Sample soludon 

Calculate the percentage of eaeh Impunty in the por¬ 
tion of Aldometasone Dipropionate taken: 

Result - (tu/tt) x (1 /F) x 100 

ru “ peak area for each impurity from the Sample 
soludon 

rj = sum of all the peaks from the Sample soludon 
F ~ relatlve response factor (see Impunty Tobie 1) 

Acceptance criteria 

lndividual impurities: See Impunty Table h 
Total impurities; NMT 2,0% 
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Impurlty Table 1 


Name 

Relative 

Retention 

Time 

Relative 
Response 
Facto r 

Acceptance 
Criteria, 
NMT <%) 

Aldometasone dipro 
pionate 

1.0 



Alclometasone dipro¬ 
pionate related com- 
oound A ł 

1.2 

0.93 

1.0 

2-Brom© adometasone 
dipropionate 

1.7 

0.91 

0.5 

Any individual, unspec- 
ffied impurity 


1.0 

0.10 


a 11 /?, 17,21 'Tri hydroli 6a*meihy1pregna-t ,4-diene-3,20-dione 17,21- 
dipropionate. 

b 2-Bromo-7a-chloro-l 1 /j,l 7,21-Lrihydro5<y-1 6a-methylpregna-T,4-diene 3 ( 
20-dione 1 7,21-dipropionate. 

SPECIFIC TEST5 

■ Optical Rotation, Spedflc Rotation <781S) 

Sample solution: 30 mg/mL in dioxane 
Acceptance criteria: +21 p to +25° 

• Loss on Drying <731): Dry a sample in a vacuum at a 

pressure not exceeding 5 mm of mercury at 1 Q5 Q for 3 h 
it loses NMT 0.5% of its weight. 

ADDITIONAL REQU1REMENTS 

• Packaging and Storage: Preserze in tight containers, 

and storę at controlled room temperaturę. 

• USP Reference Standard* (11) 

USP Alclometasone Dipropionate RS 
USP Alclometasone Dipropionate Related Compound A 
RS 

11 /}, 1 7,21-Tri hydroxy-16m-methylpregna-l,4-diene- 
3,20-dione 17,21-dipropionate, 

Cz B H iB 0? 486.60 


Alclometasone Dipropionate Cream 

DEFINITION 

Alclometasone Dipropionate Cream contains NLT 90.0% 
and NMT 110.0% of the labeled amount of alclometa- 
sone dipropionate (CjeH^CIO?) in a suitable cream base. 

IDENTIFICATION 

s A. The retendon tfme of the major peak of the Sample 
solution corresponds to that of the Standard solution t 
both relative to the internal standard, as obtained in the 
Assay * 

* B. Thin-Layer Chromatographic Identification Test 

( 201 ) 

Standard solution: 0.08 mg/mL of USP Alclometasone 
Dipropionate RS in methanol 

Sample solution: Place a guantlty of Cream, equivalent 
to 1.25 mg of alclometasone dipropionate, in a 50-mL 
centrifuge tubę, and add 15 mL of methanol Insert a 
stopper securely into the tubę, and place the tubę m a 
water bath mamtained at 60° until the semisolid com- 
ponents mełL Remove the tubę from the bath, shake 
vigorousiy until the specimen components resolidify, 
and place the tubę in an ice-methanol bath for 15 min. 
Remove the tubę from the bath, and centrifuge at 2500 
rpm for 5 min. Transfer the elear supernatant to a vial, 
and allow to equilibrate to room temperaturo. 
Chromatographic system 
(See Chroma tog rapny <621), Thin-Layer Chromało- 
graphy.) 

Adsorbent: 0.25-mm layer of chromatographic sEIEca 
gel mixture 


Application volume: 20 pL 

Developing solvent system: Chloroform and acetone 

( 7 : 1 ) 

Analysis 

Samples: Standard solution and Sample solution 
Dry the applications with the aid of a stream of nitro- 
gen, and develop the chromatograms in a saturated, 
unlined chromatographic chamber. When the solvent 
front has moved three-fourths of the length of the 
piąte, remove the piąte from the chamber, mark the 
solvent front, and allow the solvent to evaporate. Ob- 
serve the piąte under short-waveiength UV light. 
Acceptance criteria: The R* value of the principaf spot 
obtained from the Sample solution corresponds to that 
of the Standard solution , 

ASSAY 
• Procedurę 

Buffet: 6.80 g/L of monobasic potassium phosphate 
(0.05 M) 

Mobile phase: Methanol and Buffer {2A) 

Internal standard solution: 0.4 mg/mL of 
betamethasone dipropionate in methanol 
Standard stock solution: 0.25 mg/mL of USP Alclome- 
tasone Dipropionate RS in methanol 
Standard solution: 0.08 mg/mL of USP Alclometasone 
Dipropionate RS obtained by combining, in a smali 
stoppered fiask, 5.0 mL of Standard stock solution , 

5.0 mL of methanol, and 5.0 mL of internal standard 
solution 

Sample solution: Transfer a quantity of Cream, equiva- 
lent to 1.25 mg of alclometasone dipropionate, to a 
50-mL centrifuge tubę. Add 5.0 mL of Internal standard 
solution and 10.0 ml of methanol. Insert a stopper se¬ 
curely into the tubę, and place it in a water bath main- 
tained at 60° until the semisolid components melb Re- 
move the tubę from the bath, shake wgorousfy until the 
specimen components resolidify, and return the tubę to 
the 60° water bath until the semisolid components 
melb Remove the tubę from the bath, shake vigorously 
until the specimen components resolidify, and place tne 
tubę in an ice-methanol bath for 15 min, Remove the 
tubę from the bath, and centrifuge at 2500 rpm for 5 
min. Transfer the elear supernatant to a smali stoppered 
fiask, and allow to equi libra te to room temperaturę. 
Chromatographic system 
(See Chromatograpny (621), System Suitabifity .) 

Modę: LC 

Detector: UV 254 nm 
Column: 4-mm x 30-cm; packing LI 
Fiow ratę: 1.2 mL/min 
Injectron volume: 20 pL 
System suifability 
Sample: Standard solution 

[NOTĘ—The relative retention times for alclometasone 
dipropionate and betamethasone dipropionate are 
about 0.7 and 1.0, respectively.] 

Suitability requirements 

Resolution: NLT 3.0 between the analyte and inter¬ 
na! standard peaks 

Relative standard deviation: NMT 2% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of al¬ 
clometasone dipropionate (CjsHszCIO?) in the portion 
of Cream taken: 

Result = (Ru/Rs) x (Cs/Cu) x 100 

Ru ~ peak height ratio of alclometasone 

dipropionate to the internal standard from 
the Sample solution 
= peak height ratio of alclometasone 

dipropionate to the internal standard from 
the Standard solution 
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Cs = concentration of USP Alclometasone 

Dipropionate RS in the Standard solution 
(mg/mL) 

Cu - nominał concentration of alclometasone 

dtpropionate in the Sample solution (mg/mL) 
Acceptance criteria: 90.0%-110,0% 

PERFORMANCE TESTS 

* MINIMUM FlLL (755): Meets the requirements 

SPECSFIC TESTS 

* Micro bial Enumeration Tests (61) and Tests for Speci 

FlED Microorganisms (62): Meets the requirements of 
the tests for absence of Staphylococcus aureus and Pseu- 
domonas aeruginosa 

ADDITIGNAL REQUBREMENTS 

* Fackaging and Storage: Preserve in collapsible tubes or 

tight containers, and storę at controlled room 
temperaturę, 

* USP Reference Standard; (11) 

USP Alclometasone Dipropionate RS 


Alclometasone DBpropSonate Ointment 

DEFINITiON 

Alclometasone Dipropionate Ointment contains NLT 90.0% 
and NMT 110.0% of the labeled amount of alclometa- 
sonę dipropionate (C^H^CiG?) in a suitable ointment 
base, 

IDENTIFICATION 

* A, The retention time of the major peak of the Sample 

solution corresponds to that of the Standard solution , 
both relatlve to the interna! standard, as obtained in the 
Assoy. 

* & Thin-Layer Chromatographic Identification Test 

( 201 ) 

Standard solution: 0,25 mg/mL USP Alclometasone 
Dipropionate RS in methanol 

Sample solution: Place a quantity of Ointment, equiva- 
lent to 1,25 mg of alclometasone dipropionate, in a 
50-mL centrifuge tubę, add 10 mL of 2,2,4-trimethyl- 
pentane, insert a stopper securely into the tubę, and 
disperse the speeimen using a vortex mixer. Add 5,0 ml 
of a solution of methanol in water (45 in 50), insert the 
stopper securely, shake vigorously for 2 min, and centri¬ 
fuge at 2500 rpm for 3 min. Remove the lower, aque- 
ous alcohol phase, and transfer to a stoppered vial. 
Chromatographic system 
(See Chromatograpny (621), Thin-Layer Chromato- 
graphy.) 

Adsorbent: 0,25-mm layer of chromatographic silica 
gel mixture 

Application volume: 20 j_iL 

Developing solvent system: Chloroform and acetone 

(7:1) 

Analysis 

Samples: Standard sofution and Sample solution 
Dry the applications with the a id of a stream of nitro- 
gen, ana develop the chromatograms in a saturated, 
unlined chromatographic chamber, When the solvent 
front has moved tnree-fourths of the length of the 
piąte, remove the piąte from the chamber, mark the 
solvent front, and allow the solvent to evaporate. Ob- 
serve the piąte under short-wavefength UV light. 
Acceptance criteria: The Rt vaiue of the principal spot 
obtained from the Sample solution corresponds to that 
of the Standard solution. 


A$5AV 
« Procedurę 

Buffer: 6.BO g/L of monobastc potasslum phosphate 
(0.05 M) 

Solution A: Difute 450 mL of methanol with water to 
500 mL. 

Mobile phase: Methanol and Buffer ( 2:1) 

Interna! standard solution: 0.1 5 mg/mL of 
betamethasone dipropionate in Solution A 
Standard stock solution: 0.1 mg/mL of USP Alclometa- 
sonę Dipropionate RS in Solution A 
Standard solution: 0,05 mg/mL of USP Alclometasone 
Dipropionate RS obtained by combining, in a smali 
stoppered fiask, 5.0 mL of Standard stock solution and 
5.0 mL of internal standard sofution 
Sample solution: Transfer a quantity of Ointment, 
equivaient to 0.5 mg of alclometasone dipropionate, to 
a 50-mL centrifuge tubę, add 10 mL of 2,2,4-trimethyl- 
pentane, insert a stopper securely into the tubę, and 
disperse the spedmen using a vortex mlxer. Add 5.0 mL 
of In terna I standard solution and 5.0 ml of Solution A t 
insert the stopper securely, shake vigorously for 2 min, 
and centrifuge at 2500 rpm for 3 min. Remove the 
lower, aqueous alcohol phase, and transfer this Sample 
solution to a stoppered vial. 

Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 
Column: 4-mm x 30-cm; packing LI 
Flow ratę: 1.2 mL/min 
Injection voJume: 20 pL 
System suitability 
Sample: Sta ndard solution 

[Notę—T he relative retention times for alclometasone 
dipropionate and betamethasone dipropionate are 
about 07 and 1.0, respectively.] 

Suitability requirements 

Resolution: NLT 3.0 between the analyte and inter- 
nal standard peaks 

Relative standard devration: NMT 2% 

Analysis 

Samples: Standard sofution and Sample solution 
Calculate the percentage of the labeled amount of al¬ 
clometasone dipropionate (CzsbWCiO?) in the portion 
of Ointment taf<en: 

Result - (RufPd x (Q/C u ) x 100 

Ru = peak height ratio of alclometasone 

dipropionate to the internat standard from 
the Sample solution 

R$ - peak height ratio of alclometasone 

dipropionate to the internal standard from 
the Standard solution 

Ci - concentration of USP Alclometasone 

Dipropionate RS in the Standard solution 
(mg/mL) 

C u = nominał concentration of alclometasone 

dipropionate In the Sample solution (mg/mL) 
Acceptance criteria: 90.0%-110.0% 

PERFORMANCE TESTS 

o Minimum Fill (755): Meets the requirements 

SPECIFBC TESTS 

e MiCROBfAL Enumeration Tests (61) and Tests for Speci- 
fied Microorganisms (62): Meets the requrrements of 
the tests for absence of Staphylococcus aureus and Pseu¬ 
do mona s aeruginosa 
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ADDłTBONAL REQUIREMENTS 

* Packaging and Storage: Preserve in collapsible tubes or 
tight containers, and storę at contro! led room 
temperaturę, 

0 USP Reference Standards <11) 

USP Alciometasone Dipropionate RS 


AkofooB _ 

Portions of this monograph that are national USP text, and 
are not part of tbe harmonized text, are marked with 
symbols {%) to specify thEs fact. 

C^HeO 46.07 

Ethanol; 

Ethyl alcohol [64-17-5]. 

DEFINITION 

♦Alcohof contatns NLT 92.3% and NMT 93.8%, by weight, 
correspondtng to NLT 94.9% and NMT 96.0%, by vob 
ume, at 15,56% of GI-bOH.* 

IDENTIFICATION 

* A. It meets Lhe requirements of the test for Specific Grov- 

ity (841). 

* B. Infrarep Arsorptiok (197E) or<1975): Neat 

IMPURITIES 

* Limit of Nonvolatile Resjdue 

Sample: 100 mL of Afcohol 

Analysis: Evaporate the Sample in a tared dish on a 
water bath, and dry at 100°-10S° for 1 h. 

Acceptance criteria: The weighf of the resldue is NMT 
2,5 mg. 

° ORGANIC iMPURiTJES 

Sample solution A; Alcohol (substance under test) 
Sample solution 8: 300 pL/L of 4-methylpentan-2-ol in 
Sample solution A 

Standard solution A: 200 piL/L of methanol in Sample 
solution A 

Standard solution B: lOjiL/L of methanol and 10j.iL/L 
of acetaldehyde in Sample solution A 
Standard solution C: 30 pL/L of acetal in Sample solu - 
tion A 

Standard solution D: 2 jiL/L of benzene tn Sample solu¬ 
tion A 

Chromatographic system 

(See Chromatography (621), System SuitabiiityS) 

Modę: CC 

Detector: Flame ionization 
Column: 0.32-mm x 30-m fused-silica capiJlary; 
bonded with a 1.8-pm fayer of phase C43 
Split ratio: 20:1 
Temperatures 
Injection port: 200° 

Detector: 280° 

Column: See Table 1. 


labie 1 


1 ni tial 

Temperaturę 

n 

Temperaturę 

Ramp 

{Vminl 

Finał 

Temperaturę 

n 

Hołd Time 
at Finał 
Temperaturę 
(min) 

40 

0 

40 

12 

40 

10 

240 

10 


Linear velocity: 35 cm/s 
Carrier gas: Helium 
Injection volume: 1.0 pL 
System suitability 
Sample: Standard solution B 
Suitability requirements 

Resolution: NLT 1.5 between the first major peak 
(acetaldehyde) and the second major peak 
(methanol) 

Analysis 

Sam pies: Sample solution A t Sample solution B, Stan¬ 
dard soiution A t Standard solution B, Standard solution 
C, and Standard solution D 

Methanol calculation 

Result = (ru/rs) 

r u - peak area of methanol from Sample solution A 

r 5 - peak are a of methanol from Standard solution 

A 

Acetaldehyde calculation (sum of acetaldehyde and 
acetal) 

Result = {[A £ /(A t - Ad] x Q + {[Df/(Dr - De)] x C D x 
< MJM r2 )} 

Ae = peak area of acetaldehyde from Sample 
solution A 

At = peak area of acetaldehyde from Standard 
soiution B 

C A - concentration of acetaldehyde in Standard 
solution B (jiL/L) 

Df = peak area of acetal from Sample solution A 

Dr = peak area of acetal from Standard solution C 

Cd — concentration of acetal in Standard solution C 

(PUD 

M r i - molecular weight of acetaldehyde, 44.05 

Ma - molecular weight of acetal, 118.2 
Benzene calculation 

Result = [B £ /(B r - Sf)] x Ca 

Be = peak area of benzene from Sample solution A 

Bj - peak area of benzene from Standard soiution D 

C 0 “ concentration of benzene tn Standard solution 
D (|il/L) 

[NOTĘ—If necessary, the identity of benzene can be 
confirmed uslng another suitabfe chromatographic sys¬ 
tem (statlonary phase with a different poiarity).] 

Any other impurity calculation 

Result = (fu/r M ) x Cm 

ry = peak area of each impurity in Sample solution 
B 

r M = peak area of 4-methylpentan-2-ol in Sample 
solution B 

C M = concentration of 4-methylpentan~2-ol tn 
Sample solution B (pL/L) 

Acceptance criteria: See Table 2. 


Table 2 



Acceptance 

Name 

Criteria 


NMT 0.5, corresponding to 

MethanoJ 

200 uL/L 

Acetaldehyde 

NMT 10 pL/L, expressed as 

and acetal 

acetaldehyde 


n Disregard any peaks of lass than 9 pl/L (0.03 limes the area of the peak 
correspondtrig to 4-methylpentar>2ol fn the chromaLogram obtameo 
with Sample solution 8). 
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Table 2 (Continued) 


Name 

Acceptance 

Criteria 

Benzene 

NMT 2 uL/L 

Sum of all other 
impurities 11 

NMT 300 ul/L 


3 Disregard arty peaks of less than 9 pL/L (0.03 times Lhe area of the peak 
corresponding to 4-methylpentan-2-ol in the chrom a tog ram obtained 
wFth Sat?iplę solution S). 

SPECIFIC TESTS 

* ł SPECIFIC Gravity (847): 0.812-0.816 at 15.56°, indicat- 
ing 923%-9 3. 8 %, by weight, or 94.9%-963%, by vof- 
ume, of C 2 H 5 OI-U 
® Ultraviolet Absorption 

Analytical wavelength: 235-340 nm 
Celi: 5 cm 
Reference: Water 
Acceptance criteria 

Absorbance: NMT 0.40 at 240 nm; NMT 030 be- 
tween 250 nm and 260 nm; NMT 0.10 between 270 
nm and 340 nm 

Curve: The spectrum shows a sleadily descending 
curve with no observabte peaks or shoulders* 

■ ł CLARITV OF SOLU Tl ON 

[Notę—T he Sample solution is to be compared to Stan¬ 
dard suspension A and to water m diffused daylight 5 
min after preparafion of Standard suspension Aj 
Hydrazine solution: 10 mg/mL of hydrazine sulfate m 
water. Allow to stand for 4-6 h. 

Methenamine solution: Transfer 2.5 g of methenamine 
to a 1 00 -mL gtass-stoppered fiask, add 253 mL of 
water, insert the glass stopper, and mix to dissolve. 
Primary opalescent suspension: Transfer 25.0 mL of 
Hydrazine solution to the Methenamine solution in the 
1 00-mL glass-stoppered fiask. Mix, and alfow to stand 
for 24 h. This suspension is stable for 2 months, pro- 
v!ded it is stored m a glass Container free from surface 
defects. The suspension must not adhere to the glass 
and must be well mixed before use, 

Opalescence standard: Transfer 15.0 mL of the Primary 
opalescent suspension to a 1000-mL votumetric fiask, 
and diJute with water to vo!ume. This suspension 
should not be used beyond 24 h after preparation. 
Standard suspension A: Opalescence standard and 
water (1 in 20 ) 

Standard suspension B: Opalescence standard and 
water (1 in 10 ) 

Sample solution A: Substance to be examined 
Sam ple solution B: Di lute 1.0 ml of Sample solution A 
with water to 20 ml, and allow to stand for 5 min 
before testing. 

Blank: Water 

Analysis: Transfer a sufficient portion of Sample solution 
A and Sample solution 8 to sępa ratę test tubes of color- 
less, transparent, neutral glass with a fiat base and an 
internal diameter of 15-25 mm to obtain a depth of 
40 mm. SimElarly transfer portions of Standard suspen¬ 
sion A f Standard suspension fi, and Blank to separafe 
matching test tubes. Compare Sample solution A, Sam¬ 
ple solution B, Standard suspension A, Standard suspen¬ 
sion fi, and Blank in diffused daylight, viewing vertlcalJy 
against a black background (see Nephelometry, Turbi- 
dimetry, and Visual Comparison (855), Visual Compari- 
son), The dtffuslon of light must be suth that Standard 
suspension A can readily be drstinguished from water, 
and Standard suspension B can readily be distinguished 
from Standard suspension A. 

Acceptance criteria: Sample solution A and Sample solu¬ 
tion B show the same clarity as that of water or their 
opalescence is not morę pronounced than that of Stan¬ 
dard suspension A.* 


® AODITY OR ALKALINITY 

Phenolphthafein solution: Dissolve 0.1 g of phenol- 
phthalein in 80 mL of alcohol, and di lute with water to 
100 ml. 

Sample: 20 mL of Aicohol 

Analysis: To the Sample add 20 mL of freshly boiled 
and cooled water ano 0.1 ml of Phenolphthalein solu¬ 
tion, The solution is coioriess. Add 1.0 mL of 0.01 N 
sodium hydroxide, 

Acceptance criteria: The solution is pink (30 (iL/L, ex- 
pressed as acetic add). 

« *Color of Solution 

Standard stock solution: Combine 3.0 mL of ferrlc 
chloride CS, 3.0 mL of cobaltous chloride CS, 2.4 mL of 
cupric suffate CS, and 1 .6 mL of difute hydrochlorlc add 
(10g/L). 

Standard solution: Transfer 1.0 ml of Standard stock 
solution to a 100 -mL vo!umetnc fiask, and diJute with 
diiute hydrochloric add (10 g/L). Prepare the Standard 
solution immediatdy before use. 

Sample solution: Substance to be examined 
Blank: Water 

Analysis: Transfer a sufficient portion of the Sample so¬ 
lution to a test tubę of coloriess, transparent, neutraf 
glass with a fiat base and an internal diameter of 
15-25 mm to obtain a depth of 40 mm. Similariy trans¬ 
fer portions of the Standard solution and Blank to sepa- 
rate, matching test tubes. Compare the Sample solution, 
Standard solution , and Blank in diffused daylight, vfew- 
ing yertically against a white background (see Nephe¬ 
lometry, Turbidimetry, and Visual Comparison (855), Vis- 
ual Comparison). 

Acceptance criteria: The Sample solution has the ap- 
pearance of water or is not morę intensely colored than 
the Standard solution .* 

ADDBTEONAL REQU1REMENTS 

* Packaging and Storage: Preserve in tight containers, 
protected from light 

□ USP Reference Standards (11) 

USP Alcohol RS 


Dehydrated Alkohol _ 

Portions of this monograph that are natEonaf USP text, and 
are not part of the harmonized text, are marked with 
symbols (%) to specify this fact. 


C 2 H 6 0 4637 

Ethanol; 

Etbyl alcohol [64-17-5]. 

DEFINITION 

♦Dehydrated Alcohol contains NLT 99.2% by weight, corre¬ 
sponding to NLT 99.5% by voJume, at 15.56*, of 
GHsOhL* 

IDENTIFICATBOM 

• A. It meets the reouirements of the test for Specific C rav- 
ity (841). 

ł B. HNFRARED Absorption (197S) or(197F): Neat 

IMPURITIES 

o Limit of Nonvolatile Residue 

Sample: 100 mL of Dehydrated Alcohol 
Analysis: Evaporate the Sample In a ta red dish on a 
water bath, and dry at 100M05* for 1 h. 

Acceptance criteria: The weight of the residue is NMT 
2.5 mg. 
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® ORGANIC IMPURITIES 

Sample soiution A: Substance to be examined 
Sample soiution 8: 300 |iL/L of 4-methylpentan-2-ol in 
Sample soiution A 

Standard soiution A: 200 pl/L of methanot in Sample 
soiution A 

Standard soiution B: 10 jiL/L of methanot and 10 jtL/L 
of acetaldehyde in Sample soiution A 
Standard soiution G 30 pL/L of acetal in Sample solu- 
tion A 

Standard soiution D: 2 pL/L of benzene En Sample soiu¬ 
tion A 

Chromatographic system 

(See Ch ro ma tog ropny (621), System Suita bil i ty.) 

Modę: GC 

Detector; Flame ionization 
Column: 0,32-mm x 30-m fused-siltca capillary; 
bonded with a 1,8-pm layer of phase G43 
Split ratio: 20:1 
Temperatures 
fnjection port: 200 D 
Detector: 280° 

Column: See Table 1 , 


Table 1 


initłal 

Temperaturę 

n 

Temperaturę 

Ramp 

<Vmin> 

Finał 

Temperaturę 

n 

Hołd Time 
at Finał 
Temperaturę 
fmm) 

40 

0 

40 

12 

40 

10 

240 

10 


Flow ratę: 35 cm/s 
Carrier gas: Helium 
Injection voiume: 1.0 |aL 
System suitability 
Sample: Standard soiution B 
Suitability reguirements 

Resoiution: NLT 1.5 between the first major peak 
(acetaldehyde) and the second major peafc 
(methanol) 

Analysis 

Samples: Sample soiution Ą Sample soiution B, Stan¬ 
dard soiution A t Standard soiution B f Standard soiution 
C and Standard soiution D 

Methanol calculation 

Result ~ fu! ri 

r u - peak area of methanol fmm Sample soiution A 

r* = peak area of methanol from Standard soiution 

A 

Acetaldehyde calculation (sum of acetaldehyde and 
acetal) 

Result “ {[Ad{A } - At)] x C A ) + {[ Dd(D r - De)] x C D x 
(MrdMr?)} 

Ae - peak area of acetaldehyde from Sample 
soiution A 

Ar = peak area of acetaldehyde from Standard 
soiution B 

C A = contentration of acetaldehyde in Standard 
soiution B (pL/L) 

Df - peak area of acetal from Sample soiution A 

D t = peak area of acetal from Standard soiution C 

Cd = concentration of acetaE in Standard soiution C 
(pL/L) 

Mrj = molecular weight of acetaldehyde, 44.05 
Mrt = molecutar weight of acetal, 118.2 
Benzene calculation 


B e = peak area of benzene from Sample soiution A 

Br - peak area of benzene from Standard soiution D 

Ci r - concentration of benzene In Standard soiution 

D (pL/L) 

[Notę—I f necessary, the identfty of benzene can be 
confirmed using another suitable chromatographic sys¬ 
tem (statlonary phase with a different polarlty).] 

Any other impurity calculation 

Result = (ru/r M ) x C w 

fu = peak area of each impurity from Sample 
soiution B 

r M - peak area of 4-methylpentan-2-'0l from Sample 
soiution B 

Cu - concentration of 4-methylpentan-2-ol in 
Sample soiution B (p L/L) 

Acceptance criterra: See Table 2. 


Table 2 


Na me 

Acceptance 

Criteria 

Methanot 

NMT 0,5, corresponding to 

200 u L/l 

Acetaldehyde 

NMT 1 0 |il/L eKpressed as 

and acetal 

acetaldehyde 

Benzene 

NMT 2 u L/L 

Sum of all other 
impuritie^ 

NMT 300 u L/l 


a Disregard sny peaks of less than 9 juL/L (0.03 times the area of the peak 
corresponding to 4-methytpen tan-2~o I in the chroma tog ram obtaineo 
with Sample soiution S). 


SPECIFIC TESTS 

® ł Specific GraVity (841): NMT 0.7962 at 15.56°, indlcat- 
ing NLT 99.2% of C 2 H 5 OH by weight* 

* Ultraviolet Absorption 

Analytital wavelength: 235-340 nm 
Celi: 5 cm 
Reference: Water 
Acceptance critena 

Absorbance: NMT 0.40 at 240 nm; NMT 0.30 be¬ 
tween 250 and 260 nm; NMT 0.10 between 270 and 
340 nm 

Curve: The spectrum shows a steadlly descending 
curve with no observable peaks or shoulders. 

O ł CLARITY OF SOLUTION 

[Notę—T he Sample soiution is to be compared to Stan¬ 
dard suspension A and to water in dlffused daylight 5 
min after preparation of Standard suspension A.] 
Hydrazrne soiution: 1 0 mg/mL of hydrazlne sulfate in 
water. Allow to stand for 4-6 h. 

Methenamine soiution: Transfer 2,5 g of methenamine 
to a 100-mL glass-stoppered fiask, add 25.0 mL of 
water, insert the glass stopper, and mix to dissolve. 
Primary opalescent suspension: Transfer 25.0 mL of 
Hydrazlne soiution to the Methenamine soiution in the 
1 OG-mL gJass-stoppered fiask. Mix, and allow to stand 
for 24 h, This suspension is stabie for 2 months, pro- 
vided it is stored in a glass Container free from surface 
defects. The suspension must not adhere to the glass 
and must be well mixed before use. 

Opalescence standard: Transfer 15.0 mL of the Primaty 
opalescent suspens/o /7 to a 1000- ml volumetric fiask, 
and dilute with water to volume. This suspension 
should not be used beyond 24 h after preparatton. 
Standard suspension A: Dilute 5.0 mL of the Opales¬ 
cence standard with water to 1 00.0 mL, 

Standard suspension B: Dilute 10.0 mL of the Opales¬ 
cence standard with water to 100.0 mL. 


Result = [Bd(Bj - Bf)] x Cb 
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Sample sofution A: Substanee to be examined 
Sample solution B; 1 *0 mL of Sample solution A diluted 
witn water to 20 mL, AIJow to stand for 5 min before 
testing. 

Blank: Water 
Analysis 

Samples: Standard suspension A, Standard suspension B, 
Sample solution A, Sample solution B, and Blank 
Transfer a sufficient portion of Sample solution A and 
Sample solution B to separate test tubes of colorEess, 
transparent, neufral glass with a fiat base and an in¬ 
ternat dEameter of 15-25 mm to obtain a depth of 
40 mm. Simtlarly transfer portions of Standard suspen¬ 
sion A t Standard suspension B t and Blank to sępa ratę 
matching test tubes, Compare samptes in diffused 
dayiight, viewing verticaUy against a black back- 
ground (see Nephelometry, Turbidimetry, and Visual 
Comparison (855), Visual Comparison). The dlffusion of 
light must be such ihat Standard suspension A ca n be 
readily distinguished from water, and Standard sus¬ 
pension B can be readily distinguished from Standard 
suspension A 

Acceptance criteria: Sample solution A and Sample solu¬ 
tion B show the same clanty as that of water, or their 
opaEescence is not morę pronounced than that of Stan¬ 
dard suspension 4.* 

• Audity or Alkalinity 

Phenolphthalein solution: Dissolve 0.1 g of phenol- 
phthalein in 80 mL of alcohol, and dilute witn water to 
100 ml. 

Sample: 20 mL of Dehydrated Alcohol 
Analysis: To the Sample add 20 mL of freshly boiJed 
and cooled water and 0.1 mL of Phenolphthalein solu¬ 
tion. The solution is colorless. Add 1.0 mL of 0,01 N 
sodium hydroxide. 

Acceptance criteria: The solution is pink (30 pg/g, ex- 
pressed as acetlc add), 

* *Colqr of Solution 

Standard stock solution: Combine 3.0 mL of ferric 
chloride CS, 3,0 mL of cobaltous chloride CS, 24 ml of 
cupric sulfate CS, and 1.6 mL of dilute hydrochloric acid 
(10 mg/mL). 

Standard solution: I.OmLof Standard stock solution, 
diluted with dilute hydrochloric acid (10 mg/mL) to 
100 mL. Prepare the Standard solution immediately 
before use. 

Sample solution: Substanee to be examined 

Blank: Water 

Analysis 

Samples: Standard solution , Sample solution, and Blank 
Transfer a suffident portion of each of the Samples to 
mdivldual test tubes of colorless, transparent, neutral 
glass with a fiat base and an interna! diameter of 
1 5-25 mm to obtain a depth of 40 mm. Compare 
the Samples in diffused daylight, vlewing verticaf3y 
against a white background (see Nepheiometry , Turbh 
dimetry, and Visual Comparison (855), Visual 
Comparison). 

Acceptance criteria: The Sample solution has the ap- 
pearance of water or is not morę Intensely coEored than 
the Standard solution .+ 


ADDITJONAL REQU1REMEWTS 

* Packaging and Storage: Preserve in tight containers, 
protected from light. 


* USP reference standards (ll) 
USP Dehydrated Alcohol RS 


Dehydrated Alcohol Injection 

» DehydraLed Alcohol Injection is Dehydrated Al¬ 
cohol suitable for parentera! use. 

Packaging and storage—-Preserve in tight, single-dose 
containers, preferably of Type f glass, and storę at controlled 
room temperaturę. The Container may contain an inert gas 
in the headspaee. 

Identification— 

A: Mix 5 drops In a smali beaker with 1 ml of potassium 
permanganate solution (1 in 100) and 5 drops of 2 N sulfu- 
ric acid, and cover the beaker immediately with a filter pa- 
per moistened with a solution recently prepared by dissolv- 
ing 0.1 g of sodium nitroferrieyanide and 0.25 g of 
piperazine in 5 mL of water: an intense blue color is pro- 
duced on fhe filter paper, the color becoming paler after a 
few minutes, 

B: To 5 mL of a solution (1 in 10) add 1 mL of 1.0 N 
sodium hydroxide, then slowly (over a period of 3 minutes) 
add 2 mL of 0,1 N iodine: the odor of iodoform develops, 
and a yeJlow predpitate is formed within 30 minutes, 
Spedfk gravity (841): not morę than 0.8035 at 15.56°, 
indicating not less than 96,8%, by weight, of C 2 H 5 OH. 
Acidity— To 50 mL, in a q lass-sto ppe red fiask, add 50 mL of 
recently boiled water, Ada phenolphthalein TS, and titrate 
with 0.020 N sodium hydroxide to a pink color that persists 
for 30 seconds: not morę than 10.0 mL of 0,020 N sodium 
hydroxide is reguired for neutrallzation. 

Limit of nonvoiatile residue— Evaporate 40 ml in a 
tared dish on a water bath, and dry at 105° for 1 hour: the 
weight of the residue does not exceed 1 mg. 
Water-insoGubk substances —Dilute it with an equaJ vol* 
ume of water: the mixture is elear and remains dear for 
30 minutes after cooling to 10T 

Aldehydes mnd otber foreśgn organie substances— 

Place 20 mL in a glass-stoppered cylinder that has been 
thoroughly cEeaned with hydrochloric acid, then rinsed with 
water and finał ly with the dehydrated alcohol to be tested, 
CooE the contents to approximate!y 15 D , and add, by means 
of a carefully cleaned pipet, 0.10 mL of 0.10 N potassium 
permanganate, noting accurately the time of addition, Mix 
at onee by inverting the stoppered cylinder, and aElow it to 
stand at 15° for 5 minutes: the pink color does not entirely 
disappear. 

Arnyl alcohol and nonvolatile, carbonizable sub- 
stances-—Allow 25 mL to evaporate spontaneously from a 
porceiain dish, carefully protected from dust, until the sur- 
face of the dish is hardy moist: no red or brown co for is 
produced immediately upon the addition of a few drops of 
sulfuric acid. 

Ulfravto!ef absorbance— Record the UV absorption spec¬ 
trum between 340 nm and 235 nm in a 1-cm celi, with 
water in a matched celi En the reference beam: the absorb- 
ance is not morę than 0.08 at 240 nm, and 0.02 between 
270 nm and 340 nm, and the curve drawn through these 
poEnts is smooth. 

Limit of acefono and isopropyl alcohol— To 1.0 mL add 

1 mL of water, 1 mL of a saturated solution of di basie so- 
dium phospbate, and 3 mL of a saturated solution of potas¬ 
sium permanganate, Warm the mixture to 45° to 50°, and 
allow to stand until the permanganate color is discharged. 
Add 3 mL of 2.5 N sodium hydroxide, and pass, without 
washlng, through a sintered-glass filter. Prepare a contro! 
containing 1 mL of the saturated solution of dibasic sodium 
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phosphate, 3 ml of 2,5 N sodium hydroxide, and 80 Lig of 
acetone in 9 mL To each solution add 1 mL of furfural solu- 
tion (1 in 100), and altów to stand for 10 minutes, then to 
1.0 mL of each solutlon add 3 ml of hydrochloric acid: any 
pink color produced in the test solution Is not morę intense 
than that in the contro!. 

Metfaanol—To 1 drop add 1 drop of water, 1 drop of di- 
lute phosphoric add (1 in 20), and 1 drop of potassium 
permanganate solution (1 in 20). Mix, allow to stand for 
1 minutę, and add sodium metabisulfite solution (1 in 20), 
dropwtse, until the permanganate color is discharged. If a 
brown cofor remains, add 1 drop of the dflute phosphoric 
acid. To the colorless solution aad 5 mL of freshly prepared 
chromotropic acid T5, and heat on a water bath at 60 c for 
10 minutes: no vioiet color appears. 

Other re^uSrements—It meets the requirements under In - 
jecdons and impfanted Drug Products {1). 


AlcohoE in Dextrose Injection 

DEF1NITION 

Alcohol in Dextrose Injection is a sterile solution of Alcohol 
and Dextrose in Water for Injection. It contains NLT 
90.0% and NMT 110.0% of the labeled amount of alco¬ 
hol (CzH 5 GH), and NLT 95.0% and NMT 105,0% of the 
labeled amount of dextrose (C e Hi 2 0 5 ■ hbO). 

IDENTIFICATION 
■ A, 

Sample solution: A few drops of injection (1 in 20) in 
water 

Analysis: Add the Sampie solution to 5 mL of hot atka- 
finc cupric tartrate T5. 

Acceptance criteria: A copious red precipltate of cu- 
prous oxide is formed. 

* B, Specific Gravity <841): NMT 0,7962 at 15,56°, indi- 
cating NLT 99.2% of alcohol (CzhbOH) by weight 

• C Infrared Absorption (197S) or <197F>: Meets the 

reguirements 

ASSAY 

« Alcohol Determination, Method l—Distillatlon Method 

(611) 

Sample solution: 50,0 mL 
Acceptance criteria: 90.0%-110.0% 

® Dextrose 

Sample: Equlvaient to 2-5 g of dextrose from a sufta- 
ble volume of injection 

Analysis: Transfer the Sample solution to a 100-mL vo!u- 
metric fiask, add 0.2 mL of 6 N ammonium hydroxlde, 
and dilute with water to yolume. Determine the angular 
rotation in a suitable polarimeter tubę (see Optical Rota - 
don (781}). 

CaIculate the percentage of dextrose (CeHizOa ■ H 2 O) in 
the portion of Injection taken: 

ReSUlt - [(MrlfMr2)/Rmti]AR x 100 

Mri ~ moiecuiar weight of dextrose monohydrate, 
198,17 

M f 2 = molecular weight of anhydrous dextrose, 

180.16 

R m;d = midpoint of the specific rotation rangę for 
annydrous dextrose, 52,9° 

A = 1 00 mm divided by the length of the 
polarimeter tubę (mm) 

R - obseryed rotation (°) 


Acceptance criteria: 95,0%-l 05,0% 

mpumrms 


Ode te the foltowtng: 

•» Heaw Metals <231) 

Test preparation: Equivalent to 4.0 g of dextrose from 
a yolume of Injection 

Analysis: Transfer the Sample to a vessel, and adjust 
the volurne to 25 mL by evaporation or by addition of 
water, as necessary. 

Acceptance criteria: NMT 5 x C ppm, where C Is the 
labeled amount, in g, of dextrose {C^HjzOń ■ H 2 0) per 

mL of InjeCtion* (OHidal Hiin-2G1gJ 

0 ILa MIT OF s-Hydroxyiviethylfurfural and Related 

SUBSTANCES 

Sample solution: Equivalent to 2 mg/mL of dextrose in 
water from a suitable yolume of Injection 

Instrumental conditrons 
Modę: UV 

Analytical wavelength: 284 nm 
Celi: 1 cm 
Blank: Water 

Acceptance criteria: The absorbance is NMT 0,25. 

SPECIFIC TESTS 

o pH (791): 3.5-6.5 

Sample solution: A portion of Injection to which 
030 mL of saturated potassium chioride solution has 
been added for each 100 mL and which previousiy has 
been diiuted with water, if necessary, to a concentra- 
tion of NMT 5% of dextrose 

* BACTERfAL ENDOTOXiNS Test <85): NMT 0.5 USP Endo- 

toxin unit/m L 

- OTHER Requirements: Meets the requ3rements in Injec- 
tions and Implanted Drug Products (1) 

ADDHTIONAL REQUIREMENTS 

■ Packaging and Storage: Preserve in tight, single-dose 
containers, preferably of Type ! or Type II glass, and storę 
at controlled room temperaturę, 
e Labeling: The labę! States the total osmotarity of the so¬ 
lution expressed in mOsmol/L, 

® USP Reference Standards (11) 

USP Endotoxin RS 


Rubbing Alcohol 

DEFINITION 

Rubbing Alcohol and afl preparations under the classifrcation 
of Rubbing Alcohols are manufactured in accordance with 
the requirements of the U.S, Treasury Department, Bureau 
of Alcohol, Tobacco, and Firearms, Formula 23-H (8 parts 
by voiume of acetone, 1.5 parts by yolume of methyl 
isobutyl ketone, and 100 parts by yolume of ethyl alcohol) 
being used. It contains NLT 68.5% and NMT 71.5% by 
yolume of dehydrated alcohol, the remainder consisting 
of water and the denaturants, with or with out color addi- 
tives, and perfume oils, Rubbing Alcohoi contains, in each 
100 mL, NLT 355 mg of sucrose octaacetale or NLT 
1.40 mg of denatonium benzoate, The preparation may 
be colored with one or morę color additives, listed by the 
FDA for use in drugs. A suitable stabilizer may be added. 
Rubbing Alcohol complies with the requirements of the 
Bureau of Alcohol, Tobacco, and Firearms of the U.S. Trea¬ 
sury Department. 

[Nam—Rubbing Alcohol is packaged, labeled, and sold in 
accordance with the regulations issued by the U,5. Trea¬ 
sury Department, Bureau of Alcohol, Tobacco, and 
Firearms.] 
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ASSAY 

O DENATONIUM Benzoate 

Buffer: 9.23 g of anhydrous dibasic sodium phosphate 
In 800 mL of water, Adjust with saturated citric acid 
solution to a pH of 4± 0.1, dilute with water to 
1 000 mL, and mix. 

Standard solution: 50 pg/mL of USP Denatonium Ben¬ 
zoate RS in water 

Sample solution: Dissolve the residue obtained In the 
test for Limit of Nonvolatile Residue in 50,0 mL of water, 
and transfer to a suitable fiask, 

Instrumental conditrons 

Analyticaf waveiength: Maximum absorbance at 
about 410 nm 
Celi: 1 cm 
Analysis 

Sam pies: Buffer, Standard solution, and Sample solution 
Transfer 10.0 ml each of Buffer , Standard solution, and 
Sample solution to indiyidual 250-mL sęparators. Add 
to each 40 mL of Buffer 10 mL of a 1 -in-1000 solution 
of bromophenol bfue En chloroform and 60 mL of 
chloroform. Shake the separators vEqorously for 2 min, 
allow to stand for 15 min, then withdraw the chloro¬ 
form layers through chloroform-washed cotton Ento 
100-mL volumetric flasks. Repeat the exfraction with 
20 mL of chloroform, addlng the fEltered chloroform 
extracts to the respective volumetric ffasks, and dilute 
with chloroform to volume. Wlthout delay, concomi- 
tantly determine the absorbances of the Solutions, us- 
ing the blank to set a suitable spectrophotometer. 
Calculate the guantity, In mg, of denatonium benzoate 
(C2 bH m N 2 0 3 - HzO) in 100 mL of Rubbing Alcohol: 

Result - (AJAs) x C 5 x 0.025 

Au = absorbance of the Sample solution 
As - absorbance of the Standard solution 
Q = concentration of USP Denatonium Benzoate 
RS in the Standard solution (]ig/mL) 
Acceptance criteria: NLT 1.40 mg 
e SUCROSE OCTAACETATE 

Sample solution: Using about 50 mL of 70% alcohol, 
transfer the residue obtained in the test for Limit of 
Nonvolatlle Residue to a 500-mL conical fiask. 

Analysis: NeutraJize the Sample solution with Od N so- 
dium hydroxide V$, using pnenolphthalein TS as the 
indicator, Add 25,0 mL of 04 N sodium hydroxide, al¬ 
tach an air condenser to the fiask, and reflux on a 
steam bath for 1 h. Remove from the steam bath, cool 
qujckiy, and ti tratę the excess a łkali with 04 N suifuric 
acid VS, using phenoJphthalein TS as the indicator. Per¬ 
to rm a blank determination (see Titrimetry {54 1), Resid¬ 
uaI Titrations). Each mL of 0.1 N sodium hydroxide Is 
equivalent to 8.483 mg of sucrose octaacetate 
CC^aHigOig). 

Acceptance criteria: NLT 355 mg of sucrose octaace¬ 
tate per 100 mL of Rubbing Alcohol 

IMPURIT1ES 

O Methanol 

Sample solution: Dilute 0.50 mL of Rubbing Alcohol 
with water to 1.0 mL, 

Analysis: To 0,50 mL of the Sample solution add 1 drop 
of dilute phosphonc acid (1 in 20} and 1 drop of potas- 
sium permanganate solution (1 in 20). Mix, allow to 
stand for 1 min, and add dropwise sodium metabisuifite 
solution (1 in 20} until the permanganate color is dis- 
charged. If a brown color remains, add 1 drop of dilute 
phosphoric acid (1 In 20). To the cotorless solution add 
5 ml of freshly prepared chromotropic add TS, and 
heat in a water bath at 60° for 10 min. 


Acceptance criteria: No violet color appears. 

SJPECBFIC TEST5 

9 Specie ic Gravity (841): 0.8691-0.8771 at 15.56° (the 
U.S. government standard temperaturę for alcohol deter¬ 
mination) for Rubbing Alcohol manufactured with spe- 
dally denatured alcohol Formula 23-H 

* Limit of Nonvolatiie Residue 

Where the denaturant is denatonium benzoate 
Sample: 200.0 mL of Rubbing Alcohol 
Anaiysis: Evaporate the Sample, transferred En conven- 
ient portions, in a suitable tared dish on a steam bath, 
and dry the residue at 105° for 1 h, Retain the residue 
for the Assay for Denatonium Benzoate, 

Acceptance criteria: The weight of the residue is NLT 
2.8 mg. 

Where the denaturant is sucrose octaacetate 
Sample: 25.0 mL of Rubbing Alcohol 
Analysis: Evaporate the Sampie in a suitable tared dish 
on a steam bath, and dry the residue at 105° for 1 h. 
Retain the residue for the Assay for Sucrose 
Octaacetate. 

Acceptance criteria: The weight of the residue is NLT 
89 mg. 

ADDITIONAl REQUIREM£NTS 

* Packaging and Storage: Preserve in tight containers, re- 
mote from fire, and storę at controlled room 
temperaturę. 

* Labeling: Label it to indicate that it is flammable. 

o USP Reference Standard* (11) 

USP Denatonium Benzoate RS 


Alendronate Sodium 



H.H 


C,Hi2NNa0 7 P^ 3H 2 0 3254 2 

Phosphonic acid, (4-amino-1-hydroxy butyl Eden e) bis-, 
monosodium salt, trihydrate; 

SodEum trihydrogen (4-amino-1 -hydrox- 
ybuty!idene)diphosphonate, trihydrate [1 21268-1 7-5]. 

DEFINITION 

Alendronate Sodium contains NLT 98.0% and NMT 102.0% 
of alendronate sodium (CfHuNNaO^P.), calculated on the 
dried basis. 

IDENTIFICATION 

*> A. INFRARED A&SORPTION (197M) 

* B. Identification Tests—General, Sodium (191): Meets 
the requirements of the pyroantimonate precipitation test 

ASSAY 

* Procedurę 

Buffer solution: 14.7 g/L of sodium cEtrate dihydrate 
and 7.05 g/L of anhydrous dibasic sodium phosphate. 
Adjust wim phosphorEc add to a pH of 8. 

Mobile phase: Acetonitrile, methanol, and Buffer solu¬ 
tion (25:5:70) 

Diluent: 29.4 g/L of sodium citrate dihydrate 
Borate solution: 194 g/L of sodium borate 
Solution A: 0.5 mg/mL of 94luoreny[methyl 
chloroformate in acetonitrile. [Notę—P repare this solu¬ 
tion fresh just before use.] 

Standard stock solution: 04 mg/mL of USP Alen¬ 
dronate Sodium RS in Diluent 
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Standard soluttoni Transfer 5.0 ml_ of the Standard 
stock soiution to a 50-mL polypropylene, screw-cap cen¬ 
trifuge tubę containing 5 mL of Borate soiution. Add 
5 mL of Soiution Ą and shake for 30 s. Allow to stand 
at room temperaturę for 25 min. Add 25 mL of methyf- 
ene chloride, and shake vfgorously for 1 min. Centri- 
fuge for 5-10 min. Use a portion of the elear upper 
aqueous layer. 

Reagent blank: Transfer 5.0 mL of Diluent to a 50-mL 
polypropylene, screw-cap centrifuge tubę containing 
5 mL of Borate soiution . Add 5 mL of Soiution A t and 
shake for 30 s. Allow to stand at room temperaturę for 
25 min. Add 25 mL of methylene chloride, and shake 
vigorously for 1 min. Centrifuge for 5-10 min. Use a 
portion of the elear upper aqueous layer. 

Sample stock soiution: 0.1 mg/mL of Alendronate So- 
dium In Diluent 

SampJe soiution: Transfer 5.0 mL of the Sample stock 
soiution to a 50-mL polypropylene, screw-cap centrifuge 
tubę containing 5 mL of Borate soiution. Ada 5 mL of 
Soiution A, and shake for 30 s. Atlow to stand at room 
temperaturę for 25 min. Add 25 mL of melhyiene chlo¬ 
ride, and shake vigorously for 1 min. Centrifuge for 
5-10 min. Use a portion of the elear upper aqueous 
layer 

Chromatographk system 

(See Chromatogmpny (621), System Suita bil i ty.) 

Modę: LC 

Detector: UV 266 nm 

Column: 4.1 -mm x 25-cm; packing L21 

Column temperatur©: 35° 

How ratę: 1.2 mL/min 
Injectlon volume: IOjuL 
System suitability 
Sample: Standard soiution 
Suitability requirements 
Taillng factor: NMT 1.5 

Relatfve standard deviation: NMT 2.0% for replicate 
injections 
Analysis 

Samples: Standard soiution , Reagent blank , and Sample 
soiution 

Calculate the percentage of alendronate sodium 
(C^łH^NNaO^Pi) in the portion of Alendronate Sodium 
taken: 

Result - (ruffs) x (G/G) x 100 

ru = peak area from the Sample soiution 

r 5 = peak area from the Standard soiution 

Q = concentration of USP Alendronate Sodium RS 
in the Standard stock soiution (mg/mL) 

Cu - concentration of Alendronate Sodium in the 
Sample stock soiution (mg/mL) 

Acceptance crlteria: 98.0%-102.0% on the dried basis 

JMPURtTIES 


Betete the followfag; 

** Heaw Metals, Method Iff (231): 0.001%. (Ofricial l-jAn- 2018 ) 

* Orcanic Empukities 

Buffer soiution: 2.94 g/L of sodium citrate dihydrate 
and 1.42 g/L of anhydrous dibasic sodium phosphate. 
Adjust witri phosphoric add to a pH of 8 and pass 
through a fllter of 0.5-pm or finer porę size. 

Soiution A: Acetonitrile and Buffer soiution (3:17) 
Soiution B: Acetonitrile and Buffer soiution (7:3) 

Mobile phase: See Tobie L 


Table 1 


Time 

(mlnS 

Soiution A 
(%> 

Soiution B 

0 

100 

0 

15 

50 

50 

25 

0 

100 

27 

100 

0 

32 

100 

0 


Diluent and Borate soiution: Proceed as directed in 
the Assay . 

Soiution C: 4 mg/mL of 9-fluorenyfmethyl 
chloroformate in acetonitrile. [Notę —Prepare this soiu¬ 
tion fresh just before use.] 

Standard stock soiution: 0.6 mg/mL of USP Alen¬ 
dronate Sodium RS in Diluent 

Standard soiution A: Transfer 5.0 mL of the Standard 
stock soiution to a 50-mL polypropylene, screw-cap cen¬ 
trifuge tubę containing 5 mL of Borate soiution. Add 
5 mL of acetonitrile and 5 mL of Soiution C, and shake 
for 45 s. Allow to stand at room temperaturę for 30 
min. Add 20 mL of methylene chlonde, and shake vig- 
orously for 1 min. Centrifuge for 5-10 min, and use a 
portion of the elear upper aqueous layer. 

Standard soiution B: 0.6 pg/mL of USP Alendronate 
Sodium RS in Diluent from Standard stock soiution. 
Transfer 5 mL of this diluted soiution (0.6 jig/mL) to a 
50-mL polypropylene, screw-cap centrifuge tubę tom 
taining 5 mL of Borate soiution. Add 5 mL of acetonitrile 
and 5 mL of Soiution C, and shake for 45 s. Allow Lo 
stand at room temperaturę for 30 min. Add 20 mL of 
methyfene chloride, and shake vigorously for 1 min. 
Centrifuge for 5-10 min, and use a portion of the elear 
upper aqueous layer. 

Reagent blank: Transfer 5.0 mL of Diluent to a 50-mL 
polypropylene, screw-cap centrifuge tubę containing 
5 mL of Borate soiution. Add 5 ml of acetonitrile and 
5 mL of Soiution C, and shake for 45 s. Allow to stand 
at room temperaturę for 30 min, Add 20 ml of methyl¬ 
ene chloride, and shake vigorously for 1 min. Centri¬ 
fuge for 5-10 min, and use a portion of the elear upper 
aqueous layer. 

Sample stock soiution: 0,6 mg/mL of Alendronate So¬ 
dium in Diluent 

Sample soiution: Transfer 5.0 mL of Sample stock solu - 
tion to a 50-mL polypropylene, screw-cap centrifuge 
tubę containing 5 ml or Borate soiution. Add 5 mL of 
acetonitrile and 5 mL of Soiution C, and shake for 45 s. 
Allow to stand at room temperaturę for 30 min. Add 
20 mL of methylene chloride, and shake vigorously for 
1 min. Centrifuge for 5-10 min, and use a portion of 
the elear upper agueous layer. 

Chromatographrc system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 266 nm 

Column: 4.1-mm x 25-cm; packing L21 

Column temperatur©: 45° 

Flow ratę: 1,8 mL/min 
Injection voIume: 20 jiL 
System suitability 

Samples: Standard soiution A and Standard soiution B 

Suitability requirements 

Tailing factor: NMT 2.0 for the main peak, Standard 
soiution A 

Siqnabto-noise ratio: NLT 3 for the main peak, Stan¬ 
dard soiution B 

Analysis 

Samples: Reagent blank and Sample soiution 
[NoTE—Disregard any peak corresponding to those ob- 
tained from the Reagent blank.] 
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Calculate the percentage of each impurity in the por- 
tion of Alendronate Sodium taken: 

Result = (f u/ f r) x 100 

fu - peak area of each impurity 
fr = sum of all impurity peaks and the main peak 
Acceptance criteria 
lndividual impurities: NMT 0.1% 

Total impurities: NMT 0*5% 

SPECKFIC TESTS 

• LOSS ON DRYINC (731) 

Sample: Dry at a pressure of NMT 5 mm of mercury at 
140° to constant weight. 

Acceptance criteria: 16.1 %~17.1 % 

ADDITIONAL REQUEREMENT5 

• Packaging and Storage: Preserve in well-dosed contain- 

ers, and storę al room temperaturę. 

• U5P Reference Standard; (11) 

U5P Alendronate Sodium RS 


Alendronate Sodium Tablets 


DEFINITION 

Alendronate Sodium Tablets contain an amount of Alen¬ 
dronate Sodium equivalent to NLT 90.0% and NMT 
110.0% of the labeled amount of alendronic acid 
(CiHnNCW 

IDENTIFICATION 

• The retention time of the major peak of the Sample solu * 

tiorr corresponds to that of the Standard soludon , as ob- 
tained in tne Assay. 

ASSAY 

• Procedurę 

Solution A: 14.7 g/L of sodium citrate dihydrate and 
7.05 g/L of anhydrous dlbasic sodium phosphate in 
water, [NOTĘ—Adjust with phosphoric acid to a pH of 
8.0 before brmging the solution to volume.] 

Solution B: 38.1 g/L of sodium bora te in wafer 
Solution C: 1 mg/mL of 9-ffuorenylmethyl 
chloroformate In acetonitrile. [Notę—P repare this solu¬ 
tion fresh just before use.] 

Mobile phase: Acetonitrile, methanot, and Solution A 
(20:5:75) 

Diluent: 29.4 g/L of sodium citrate dihydrate in water 
Standard stock solution: 0.03 mg/mL of anhydrous 
alendronate sodium In Diluent, from USP Alendronate 
Sodium RS 

Standard solution: Transfer 5.0 ml of the Standard 
stock solution to a 50-mL polypropylene screw-cap cen¬ 
trifuge tubę containing 5 ml of Solution B, and mix for 
3 min, Add 4 ml of Solution C, and agi tatę for 30 s* 
Allow the solution to stand at room temperaturę for 25 
min. Add 25 mL of methylene chloride, and agitate for 
40 s* Centrifuge the mixture for 10 min. Use the dear 
upper agueous layer. 

Sampfe stock solution: Ticmsfei NLT 10 Tableb tu a 
1000-mL voiumetric fiask. Add 500 mL of Diluent , shake 
by mechamcal means for 30 min, and sonicate for 5 
min. Dilute with Diluent to vo!ume, and centrifuge a 
portion of this solution, Quantitatively dilute a portion 
of the elear supernatant to a concentratlon of 
0.02-0.03 mg/mL of alendronic acid. 

Sample solution: Transfer 5.0 mL of the Sample stock 
solution to a 50-mL polypropylene screw-cap centrifuge 
tubę containing 5 ml of Solution B > and mix for 3 min, 
Add 4 mL of Solution C, and agi ta te for 30 s, Allow the 
solution to stand at room temperaturę for 25 min. Add 


25 mL of methylene ehlorlde, and agitate for 40 s. Cen¬ 
trifuge the mixture for 10 min. Use the dear upper 
aqueous layer. 

Blank: Transfer 5 ml of Diluent to a 50-mL polypropy¬ 
lene screw-cap centrifuge tubę containing 5 ml of Solu* 
tion B, and mix for 3 mm. Add 4 mL of Solution C, and 
agitate for 30 s. Allow the solution to stand at room 
temperaturę for 25 min. Add 25 mL of methylene chlo- 
ride, and agitate for 40 s. Centrifuge the mixture for 10 
min. Use the elear upper aqueous Tayer. 
Chromatographic system 
(See Chromatogropny (621), System Suitability.) 

Modę: LC 

Detector: UV 266 nm 

Coiumn: 4.1-mm x 25-cm; packing L21 

Column temperaturę: 35° 

Flow ratę: 1 mL/min 
Injection size: 50 pi 
System suitability 
Sample: Standard solution 
Suitability reąuirements 
Capacity faccor; NLT 2.0 

Relattve standard devfation: NMT 2.0% for repllcate 
injections 
Analysrs 

Samples: Standard solution , Sample solution , and Blank 
Calculate the percentage of the label claim in the por- 
tion of C 4 H 13 NO 7 P 2 talien: 

Result = (ru/r s ) x (C s /Cu) x (M r i/M f2 ) x 100 

ru = peak area from the Sample solution 

r s = peak area from the Standard solution 

C$ = concentratlon of anhydrous USP Alendronate 
Sodium RS in the Standard stock solution 
(mg/mL) 

Cu - nominał concentration of alendronic add in 
the Sample stock solution (mg/mL) 

M r i = molecular weight of alendronic acid, 249.10 
M r ? - molecular weight of anhydrous alendronate 
sodium, 271.09 

Acceptance criteria: C 4 Hi 2 NNa 07 Pz equivalent to 
9Q.Q%-110.0% of the labeled amount of C 4 H 13 NO 7 P 2 

PERFORMANCE TESTS 
• DlSSOLUTION (711) 

Test 1 

Medium: Water; 900 mL 
Apparatus 2 : 50 rpm 
Time: 15 min 

Determine the amount of C4H13NO7P2 dissolved by us- 
ing the foliowi ng method, 

Solution A and Mobile phase: Proceed as directed in 
the Assay . 

Diluent: 176.4 g/L of sodium citrate in Medium 
Solution B: Di$solve 6,2 g of boric add in approxi- 
mately 950 mL of water. Adjust with 1 N sodium hy- 
droxiae to apH of 9.0, and dilute with water to 1 L, 
Solution C: 0.5 mg/mL of 9-fluorenylmethyl 
chloroformate in acetonitrile. [Notę— Prepare this solu¬ 
tion fresh.] 

Standard stock solution: USP Alendronate Sodium RS 
in Medium to make a concentration equivalent to dis- 
solving 1 Tablet in 900 mL of the same Medium. Calcu¬ 
late the concentration, C (mg/mL), of anhydrous alen¬ 
dronate sodium in this solution. 

5tandard solution: Transfer 5*0 mL of the Standard 
stock solution to a 50-mL polypropylene screw-cap cen- 
trifuge tubę containing 1.0 mL of Diluent and 5.0 mL 
of Solution B f and mix for 3 min. Add 4.0 mL of Solu¬ 
tion C, and agitate for 30 s. Allow the solution to 
stand at room temperaturę for 25 min. Add 25 mL of 
methylene chloride, and agitate for 40 s. Centrifuge 
the mixture for 5 min. Use a portion of the dear, up¬ 
per agueous layer. 
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Blank: Transfer 5 mL of water to a 50-mL polypropy¬ 
lene screw-cap centrifuge tubę containing 1.0 mL of 
Diluent and 5.0 mL of Solution B, and mix for 3 min. 
Add 4.0 mL of Solution 0, and agitate for 30 s. Al Iow 
the solution to stand at room temperaturę for 25 min, 
Add 25 mL of methylene chloride, and agitate for 40 
s. Cenfrifuge the mlxture for 5 min. Use a portion of 
the elear, upper aqueous layer. 

Sample solution: Withdraw a pardon of the solution 
under test, and centrifuge immediately. Transfer 
5.0 mL of the supernatant to a 50-mL polypropylene 
screw-cap centrifuge tubę containing 1,0 mL of Diluent 
and 5.0 mL of Solution B, and mix for 3 min, Add 
4.0 mL of Solution C, and agitate for 30 s. Aflow the 
solution to stand at room temperaturę for 25 min. 

Add 25 mL of methylene chloride, and agitate for 40 
s. Centrifuge the mixture for 5 min. Use a portion of 
the dear, upper agueous layer. 

Chromatographic system and System suitabilitity: 
Proceed as directed in the Assery. 

Analysis 

Samples: Standard solution and Sample solution 
Calcu fate the percentage of C 4 H 13 N0 7 P2 disso!ved: 


Result = (ru/r s ) x C x (Mn/M r2 ) x V x (1 00/L) 


ru 

r s 


rl 
r Z 


- peak area from the Sample solution 
= peak area from the Standard solution 

= defined under the Standard stock solution 

- molecular weight of alendronic acid, 249.10 

- molecular weight of alendronate sodium, 


271.09 


V - volume of the Medium, 900 mL 
L - Tablet label claim (mg) 

Toferances: NLT 80% (Q) of the labeled amount of 
CiHi 3 NO?P: is dis$olved; for tablets labeled for weekly 
doslng, NLT 75% (Q) of the labeled amount of 
CiHnNOzPz is dissolved. 

Test 2 

If the product complies with this test, the labeling indl- 
cates that the product meets USP Dissolution Test 2, 
Medium: Water; 900 mL 
Apparatus 2: 50 rpm 
Time: 30 min 

Determine the amount of C.|HizNNaO?P 2 ■ 3H 2 0 dis- 
solved using the foliowi ng method, 

Solution B and Solution C: Proceed as directed in the 
Asscry. 

0,6 (VI citrate buffer: 1 76,4 g/L of sodium citrate dihy- 
drate in water 

0.05 M buffer: Transfer 14.7 g of sodium citrate dihy- 
drate and 7.05 g of anhydrous dibasic sodium phos- 
phate to a 1000-mL volumetric fiask, dissolve in about 
900 mL of water, adjust with phosphoric add to a pH 
of 8.0, and dilute with water to voEume. 

Mobile phase: 0,05 M buffer, aceton i tri fe, and metha- 
nol (76:19:5) 

Standard stock solution: Prepare a solution of USP 
Alendronate Sodium RS In Medium with a finał concen- 
tration corresponding to the concentration obtained 
by dissoMng 1 tabiet In 900 mL of Medium, Calculate 
the concentration, C (mg/ml), of anhydrous alen¬ 
dronate sodium in this solution. 

Standard solution: Transfer 5.0 mL of the Standard 
stock solution to a 50-mL screw-cap polypropylene cen- 
trifuge tubę containing 1.0 mL of 0.6 M citrate buffer 
and 5.0 mL of Solution B , and mix for about 3 min. 

Add 4.0 mL of Solution C, and agitate for about 30 s. 
Allow the solution to stand at room temperaturę for 
about 30 min. Add 25 mL of methylene chloride, and 
agitate vigorousfy for about 40 s. Centrifuge the mlx- 
turę for 10 min. Use a portion of the elear upper 
agueous layer. 


Blank: Using 5 mL of water, proceed as directed for 
the Standard solution, beginning with "to a 50-mL 
screw-cap polypropylene centrifuge tubę". 

Sample solution 

For Tablets labeled to contain 5 mg, 10 mg, 35 mg, 

or 40 mg: After 30 min, withdraw 30 mL of the so¬ 
lution under test, and pass through a suitabfe 0.45- 
pm filter, dlscardlng the first 10 mL, Using 5.0 mL of 
the fil tratę, proceed as directed for the Standard solu¬ 
tion, beginning with "to a 50-mL screw-cap polypro¬ 
pylene centrifuge tubę". 

For Tablets labeled to contain 70 mg: After 30 min, 
withdraw 30 mL of the solution under test, and pass 
through a suitable 0.45-pm filter, discarding the first 
10 mL. Transfer 6,0 mL of the filtrate to a 10-ml volu- 
metric fiask, and dilute with water to volume. Using 
5.0 ml of this dilution, proceed as directed for the 
Standard solution, beginning with "to a 50-mL screw- 
cap polypropylene centrifuge tubę". 

Chromatographic system and System suitability: 
Proceed as directed In the Assoy. 

Analysis: Proceed as directed in Test 1. 

Tolerances: NLT 80% (Q) of the labeled amount of 
alendronate sodium (CiHT2NNa0 7 F 2 * 3H 2 0) is 
dissolved. 

o Uniformitv of Dosage Units (905): Meet the 
requirements 

ADDmONAL REQU 1 REMENT$ 

e Packaging and Storage: Preserve in tight containers. 
Storę between 15° and 30°. 

* Labeling: The labeling indlcates weekly dosing where ap- 

propriate. When morę than one Dissolution test is given, 
the labeling States the test used only if Test I Is not used, 

* USP reference Standards (11) 

USP Alendronate Sodium RS 


Alfentanil Hydrochloride 


N—N 





CziHu^Ch • HCI ■ H 2 0 470.99 

C 21 H 32 N 6 Q 3 ■ HCI 452.98 

Propanamide, N-[l-[2-(4-ethyl-4,5-dihydro-5-oxo-1 H- tetra- 
zoi-1-y!)ethyl]-4-(methoxymethyl)-4-piperidinyl]-N-phenyl, 
monohydrochloride, monohydrate; 

AL[1 -[2-(4-Ethyi-5-oxo-2-tetrazolin-l -yl)-ethyl]-4-(methox- 
ymethyl)-4-piperidyl]propionanilide monohydrochloride 
monohydrate [70879-28-6]. 

Anhydrous [69049-06-5], 

DEFINITBON 

Alfentanil Hydrochloride contains NLT 98.0% and NMT 
102.0% of alfentanil hydrochloride (CziHnNsOs ■ HCI), cal- 
culated on the anhydrous basis. 

[Caution —handle Alfentanil Hydrochloride with great care 
because it Is a potent opioid analgesic. Great care should 
be taken to prevent inhaling particles of Alfentanil Hydro¬ 
chloride and exposjng the skin to it] 

IDENTIFICATION 

5 A, Infrared Absorption (197K) 

6 B. The retention time of the major peak of the Sample 
solution correspondsto that ofthe Standard solution, as 
obtained in the Assay , 
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ASSAY 
o Procedurę 

Mobile phase: Acetonitrile and 0.01 M tetra buty lam- 
monium hydrogen sulfate (14:86) 

Standard solution: 0.54 mg/mL of USP Alfentanil Hy¬ 
drochloride RS in Mobile phase 

Sample solution: 0.54 mg/mL of Alfentanil Hydrochio- 
rlde in Mobile phase 
Chromatographk system 
(See Chromatography (621), System Suitobility.) 

Modę; LC 

Detector; UV 235 nm 
Coiumn: 4.0-mm x 25-cm; 5-pm packing LI 
Ffow ratę: 2 m L/m in 
Injection volume: 25 pL 
System suit a bi lity 
Sample: Standard solution 
Suitability requirements 
Coiumn efficiency: NIT 5400 theoretical plates 
Taiiing factor: NMT 1.3 
Relative standard deviatiort: NMT 0,73% 

Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of alfentanil hydrochloride 
(C2iH 32 N^0 3 * HCI) in the portion of Alfentanil Hydro- 
thloride taken: 

Result - (ru/r$) x (Cs/ Gj) x 100 

ru = peak response from the Sample solution 

r 5 - peak response from the Standard solution 

C 5 ~ concentration of USP Alfentanil Hydrochloride 
RS in the Standard solution (mg/mL) 

C u ~ concentration of Alfentanil Hydrochloride in 
the Sample solution (mg/mL) 

Acceptance criteria: 98.0%~102.0% on the anhydrous 
basis 

IMPURITIES 

• Residue on Ecnitidn (281): NMT 0,1 % 
o ORGANIC IMPURITIES 

Mobile phase: Acetonitrile and 0.01 M tetrabutylam- 
rnoniurn hydrogen sulfate (14:86) 

Standard solution: 0.54 mg/mL of USP Alfentanil Hy¬ 
drochloride RS in Mobife phase 

Sample solution: 0.54 mg/mL of Alfentanil Hydrochlo¬ 
ride in Mobile phase 
Chromatographk system 
(See Chromatography (621), System Suitobility.) 

Modę: LC 

Detector: UV 235 nm 
Coiumn: 4.6-mm x 25-cm; 5-pm packing LI 
FIow ratę: 2 mL/min 
Injection vo!ume: 25 j,lL 
System suitability 
Sample: Standard solution 
Suitability requirements 

Coiumn efficiency: NLT 5400 theoretical plates 

Taiiing factor: NMT 1.3 

Relative standard deviation: NMT 0,73% 

Analysis 

Sample: Sample solution 

Calculate the percentage of each impurity in the por¬ 
tion of Alfentanil Hydrochloride taken: 

Result - (fulfr) x 100 

r u = peak response for each Impurity 
fr = sum of all fhe peak responses 


Acceptance criteria 
Any single impurity: NMT 0.5% 

Total impurities: NMT 1,0% 

SFECIFIC TEST5 

* WATER DETERMINATION, Method i (921): NMT 4.0% 

ADD3TBONAŁ REQUIftEMENTS 

* Packaginc and Storage: Preserve In tight containers, 

and storę at contro!led room temperaturę. 

* USP BtEFERENCE STANDARDS (11) 

USP Alfentanil Hydrochloride RS 


ASferetaraaB IngeetSoro 

DEFINITION 

Alfentanil Injection Es a stenie solution of Alfentanil Hydro¬ 
chloride in Water for Injection. !L contains an amount of 
Alfentanil Hydrochloride equlvalent to NLT 90.0% and 
NMT 110.0% of the labeled amount of alfentanil 
(QiH 32 N e 0 3 ). 

[CAUTION—Handle Alfentanil Injection with great care be- 
cause it is a patent opioid analgesic] 

IDENTIFICATION 

■ A. Thin-Iayer Chromatographic Identification Test 
( 201 ) 

Standard solution: 0.54 mg/mL of USP Alfentanil Hy¬ 
drochloride RS 

Sample solution: 0.5 mg/mL of alfentanij in water 
Chromatographic system 
Application volume: 200 pL 

Devefoping solvent system: Chloroform, methanol, 
and formie acid (85:10:5) 

Visualizing agent: DragendorfPs reagent 
Analysis 

Sam pies: Standard solution and Sample solution 
Proceed as directed in the ehapter. 

Acceptance criteria: Meets the reguirements 
® B. The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution, as 
obtained in fhe Assay . 

ASSAY 
® Procedurę 

Mobile phase: Acetonitrile and 0.01 M tetrabutylam- 
monium hydrogen sulfate (14:86) 

Standard solution: 0,54 mg/mL of USP Alfentanil Hy¬ 
drochloride RS in salinę TS 

Sample solution: Eauivalent to 0,50 mg/mL of al¬ 
fentanil from a sułtanie volume of Injection in salinę TS 
Chromatographic system 
(See Chromatography (621), System Suitability,) 

Modę: LC 

Detector: UV 235 nm 
Coiumn: 4.6-mm x 25-cm; 5-pm packing LI 
FIow ratę: 2 mL/min 
Injection volume: 25 pL 
System suitability 
Sample: Standard solution 
Suitability requirements 

Coiumn efficiency: NLT 5400 theoretical plates 

Taiiing factor: NMT 1,3 

Relative standard deviation: NMT 1.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of alfentanil (Cz^zN^Ch) in 
the portion of Injection taken: 

Result - (ru/r s ) x (QfC u ) x (A4,/Kz) x 100 

fu - peak response from the Sample solution 
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h - peak response from the Standard solution 
C s = concentration of USP Alf en tan ii Hydrochloride 
RS in the Standard sotution (mg/mL) 

Cu - nominał concentration of alfentanil in the 
Sampte solution (mg/mL) 

Hi = moletular weight of alfentanil, 416.52 
Mr 2 = molecular weight of alfentanil hydrochloride, 
452.98 

Acceptance criteria: 90.0%-110.0% 

IMPURITIES 

* 0RGANIC IMPURITIES 

Mobile phase; Acetonitrile and 0.01 M tetrabutylam- 
moniurn hydrogen sulfate (14:86) 

Standard solution: 0.54 mg/mL of USP Alfentanil Hy- 
drochloride RS in safine TS 

Sample sotution: Eauiva!ent to 0.50 mg/mL of al- 
fentanil from a sułtanie volume of injection in salinę TS 
Chromatographic system 
(See Chromatograpny (621), System Suitability ,) 

Modę: LC 

Detector: UV 235 nm 
Column: 4.6-mm x 25-cm; 5-pm packing LI 
Flow ratę: 2 mL/min 
Injection volume: 25 pL 
System suitability 
Sample: Standard sotution 
Suitability reguirements 

Column efficiency: NLT 5400 theoretical plates 

Talling factor: NMT 1.3 

Re!ative standard deviatron: NMT 1.0% 

Anatysis 

Sample: Sampte sotution 

CalcuJate the percentage of each impunty in fhe por- 
tion of injection taken: 

Result = (Wrr) x 100 

r u - peak response of each impunty 
n - sum of all of the peaks 

Acceptance criteria: The sum of all impuritres is NMT 

SPECIFIC TESTS 

* PH (791): 4.0-6.0 

* Partjculate Matter in iNjEcrroNS (788): Meets the re- 

guirements for sma!Lvolume injections 

* Bacterial Endotoxins Test (85): NMT 10 USP Endotoxiri 

Units/mL 

* Other Requirements; Meets the reguirements in Injec- 

tions and Implanted Drag Products (1) 

ADDITIONAL REQU1REMENTS 

* Packaging and Storage: Preserve in tight, single-dose or 

multiple-dose containers, preferably of Type l glass, and 
storę at controlied room temperaturę. 

* USP Reference Standards (11) 

USP Alfentanil Hydrochloride RS 
USP Endotoxin RS 


Alfuzosin Hydrochloride 





Cffll-hrNiO* ■ HCI 425.91 

2-Furancarboxamide, W-[3-[(4-amino-6,7-dimethoxy- 
2-’quinazolfnyi)methylamino]propyJ]tetrahydrO“, mono hy¬ 
drochloride (±); 


(±)-N-[3-[(4-Amino-6 / 7-dimethoxy-2-quinazoiinyi)methylami- 
no]propyI]tetrahydro- 2 -furamiae mono hydrochloride 
[El 403-68-1]. 

DEFINITION 

Alfuzosin Hydrochloride contains NLT 98.0% and NMT 
102.0% of alfuzosin hydrochloride (C 19 H 27 N 5 O 4 ■ HCI), cal- 
culated on the anhydrous and solvent-free basis. 

IDENTIFICATION 

* A. iNfRAftED ARSORPTION (197K) 

• B. IDENTIFICATION TESTS—GENERAL, Chlońde (191): MeetS 

the requirements 

• C. The retention Limę of the Sampte solution corresponds 

to that of the Standard sotution, as obtained in the Assay, 

ASSAY 
« PROCEDURĘ 

[Notę—U se Iow-actinic glassware.] 

Solution A: 2 M sodtum hydroxide 
Solution B: 5.0 mL of perchloric add in 900 mL of 
water. Adjust with Solution A to a pH of 3.5, and dilute 
with water to 1000 mL. 

Mobile phase: Acetonitrile and Solution B (30:70) 
Diluent: Methanol and Solution A (500:3) 

Standard stock solution: 0.5 mg/mL of USP Alfuzosin 
Hydrochloride RS In Diluent 

Standard solution: 0.04 mg/mL of USP Alfuzosin Hy¬ 
drochloride RS in Mobile phase from the Standard stock 
solution; the solution is stable for 14 h at 5°. 

Sample stock solution: 0.5 mg/mL of Alfuzosin Hydro¬ 
chloride in Diluent 

Sample solution: 0.04 mg/mL of Alfuzosin Hydrochlo¬ 
ride in Mobile phase from the Sample stock solution; the 
solution is stable for 14 h at 5°. 

Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 

Column: 4.ó-mm x 25-cm; 5-pm packing LI 

Column temperaturę: 30° 

Autosampler temperaturę: 5° 

Flow ratę: 1.5 mL/min 
Injection volume: 10 ^iL 
System suitability 
Sample: Standard solution 
Suitability requirements 
Relative standard deviation: NMT 1 .0% 

Tailing factor: NMT 1.5 
Anałysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of alfuzosin hydrochloride 
(CięH^NsO^ ■ HCI) in the portlon of Alfuzosin Hydro¬ 
chloride taken: 

Result = (r y /f*) x (Cs/Cu) x 100 

ru - peak response from the Sample solution 
= peak response from the Standard solution 
Q - concentration of USP Alfuzosin Hydrochloride 
RS in the Standard solution (mg/mL) 

Cu = concentration of Alfuzosin Hydrochloride in 
the Sample solution (mg/mL) 

Acceptance criteria: 98,0%-102.0% on the anhydrous 
and soNent-free basis 

IMPURITIES 

* Residue on Ignition (281); NMT 0.1% 

« ORCANIt IMPURITIES 

Buffer: Dilute 5 mL of perchloric acid in 900 mL of 
water. Adjust with 2 M sodmm hydroxide to a pH of 
3.5, and dilute with water to 1 L. 

Mobile phase: Acetonitrile, tetrahydrofuran, and Buffer 
(20:1:80) 

System suitability solution: 0.4 mg/mL of USP Al¬ 
fuzosin System Suitability Mixture RS tn Mobile phase 
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Sample solution: 040 mg/ml of Alfuzosin Hydrochlo¬ 
ride in Mobile phase 

Reference solution: 040 pg/mL of Alfuzosin Hydro- 
chlorrde in Mobile phase from the Sample solution 
Chromatographk system 
(See Chromatograpny (62)), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 
Ćolumn: 4.6-mm x 15-cm; 5-jim packing LI 
Flow ratę: 1.5 m L/min 
Injection volume: 10 jj L 
System suitability 
Sample: System suitability solution 
Suitability reguirements 

Peak-to-valiey ratio: The ratio of the height of the 
furamide analog peak to the height of the va!ley be- 
tween the furamide analog peak and alfuzosin is NLT 

5, 

Analysis 

Sam pies: Sample solution and Reference solution 
Calculate the percentage of each impurity in the por- 
tion of Alfuzosin Hydrochlonde taken: 

Result = (fy/a) x (1/D) x 100 

r u = peak response of each impurity from the 
Sample solution 

r$ = peak response of alfuzosin from the Reference 
solution 

D = dilution factor between the Sample solution 
and the Reference solution , 1000 
Acceptance criteria: See Tabfe 7* * [NOTĘ —Disregard any 
peak with an area less than 0*05%*] 


Tabie 1 


Name 

Relative 

Retention 

Time 

Acceptance 

Criteria, 

NIWT (°/o) 

Deacviatedalfu 20 sm fl 

0.5 

0.20 

Alfuzosin 

1.0 


Furamide anafoa ,! 

1.2 


Any other indiyidual, un- 
identified impurity 

— 

0.10 

Totaf imemrides 

— 

0.30 


3 - Am i rio pro py l)-ó, 7-d ime thoxy- W J -methy lqu Inązol m e-2,4-di aminę. 

[> N- {3- [(4-Am in 06 , 1 -d i melhoxyqu fn azol i n -2 -y l)(me l hy f )a m L 
no ] p r o py I}fu r amide. 

c Furamide analog, a component of USP Alfuzosin System Suitability Mfot- 
ture RS, is noi a specified impurity. 

SPECIFIC TESTS 

* Optical Rotation (787) 

Sample solution: 20 mg/mL in carbon dioxide-free 
water 

Acceptance criteria: -0.10° to +0.10° 

* Water Determination, Method i (921): NMT 2.0% 

* PH (791) 

Sample solution: 20 mg/mL in carbon dioxide-free 
water 

Acceptance criteria: 4.0-5*5 

ADDITIONAL REQUIREIV8ENT5 

* Packaging and Storage: Preserve in tight containers, 

Protect from light and humidity, and storę at room 
temperaturę, 

* USP Reference Standards (11) 

USP Alfuzosin Hydrochlonde RS 
USP Alfuzosin System Suitability Mixture RS 
Alfuzosin Hydrochlonde containing approximately 0.4% 
furamide analog (N-(3-[(4-amino-ó,7-dimethoxy- 


quinazoiim2~yl)(methyl)amlno]prQpyl}furan-2-carbox- 
amide), and about 04% deacylated alfuzosin (N 2 - 
(3-amInopropyl)-6,7-dimethoxy-N 2 -methylquinazoline- 
2,4-diamine). 


Alfuzosin Hydrochloride Extended- 
Release Tablets 


DEFINITION 

Alfuzosin Hydrochloride Extended-Release Tablets contain 
NLT 90*0% and NMT 110.0% of the labeled amount of 
alfuzosin hydrochloride (C^Ha/NsOj - HCf). 

IDENTIFICATION 

* A. Dnfrared Absorption (197): [Notę—M ethods de- 

scribed in (197K) or (197A) may be used.] 

Sample: Grind 4 Tablets, and add 20 mL of water. 

[NOTĘ—When analyzing multi-layer Tablets, isolate the 
layer containing alfuzosin hydrochloride using a suitable 
tool.] Add 20 mL of strong ammonia solution. Extract 
with 20 ml of methylene chloride, and separate the or¬ 
ganie layer. Repeat the extraction successively with 
20 mL, then with 10 mL of methylene chloricle* Wash 
the combined organie iayers with 20 mL of water. Dry 
the organie solution using a phase separatton filter* 

Take 2.0 mL of the dried organie solution, and mix with 
200 mg of flnely ground potassium bromide* Evaporate 
the methylene chloride at 60then at 105° for 30 min* 
Make a disk. Alternatively, evaporate methylene chloride 
from the drted organie solution at 60*, then at 105° for 
30 min* Perform the IR spectrum* 

Acceptance criteria: The maxima of the spectrum ub- 
tained from the Sample correspond in position and rela- 
tive intensity to those obtainea from USP Alfuzosin Hy¬ 
drach foride RS, Lreated in the same manner as the 
Sample, beginning with "add 20 mL of water." 

* B* The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution t as 
obtained in the Assay. 

AS5AY 

* Procedurę 

Solution A: 5*0 mL of perchloric acid in 900 ml of 
water. Adjust with 2 M sodium hydroxide to a pH of 
3.5, and dilute with water to lOOOmL 
Mobile phase: Aceton itrile, tetrahydrofuran, and Sotu- 
tionA{2 0:1:80) 

Difuent: 0.01 Ń hydrochloric add 
Standard stock solution: 0*15 mg/mL of USP Alfuzosin 
Hydrochloride RS in methanol 

Standard solution: 0.03 mg/mL of USP Alfuzosin Hy¬ 
drochlonde RS in Difuent from the Standard stock 
solution 

Sample stock solution: Place a suitable number of Tab¬ 
lets into a suitable volumetric fiask to obtain a solution 
having a concentration of 0.16 mg/mL of alfuzosin hy- 
drochToride* Add 80% of the fiask vofume of methanol, 
and stir for at least 1 h using a magnetic stirrer. Add 
10% of Lhe fiask vulume uf Difuent, mix, and allow it to 
coof to room temperaturę. Dilute the resulting suspen- 
sion with methanol to voiume, stir, and allow to settle 
for 30 min* 

Sample solution: 0.03 mg/mL of alfuzosin hydrochlo¬ 
ride in Diluent from the Sample stock solution superna- 
tant. Pass through a suitable filter* 

Chroma tog ra p h ic sy ste m 
(See Chromatograpny (62 1), System Suitability.) 
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Modę: LC 

Detector: UV 254 nm 
Column: 4.ć-mm x 15-cm; 5-pm packtng LT 
Flow ratę: 1.5 mL/min 
Injection volume: 20 pL 
System suitability 
Sample: Standard solution 
Suitability requirements 
Tailing factor: 0.8-1.5 for alfuzosin 
Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calcu late the percentage of the labeled amount of al- 
fuzosin hydrochloride (Ci^H^NsO,* • MCI) in the portion 
of Tablets laken: 

Result = (rufh) x (Cj/G) x 100 

fu - peak response from the Sample solution 

r s = peak response from the Standard solution 

Cs - concentration of USP Alfuzosin Hydrochloride 
RS in the Standard solution (mg/mL) 

G - nominał concentration of the Sample solution 
(mg/mL) 

Acceptance criterla: 90.0%-l 10.0% 

PERFORMANCE TE5T5 


Change to read: 

• DlSSOLUTION (711) 

Test 1 

Medium: 0.01 N hydrochforic acid; 500 ml 



Figurę 1. 37.5-mm (I) x 20-mm (d) stainless Steel cylinders 
are used as sample holders. The cylinders contain screw 
caps drilled with seven 4.5-mm holes. Seven 4.5-mm holes 
are drilled in the bottom, and 12 longitudinai series of five 
5-mm holes are drilled on the cylinders, alternatjveiy start- 
ing and ending with one 1.7-mm hole. 

Times: 1, 6, 12, and 20 h 

Sample solution: Pass a portion of the solution under 
test through a suitable filier. 

Standard solution: (1/500) mg/mL of USP Alfuzosin 
Hydrochloride RS in Medium t where I is the Tablet la- 
bel elaim in mg 
Detecfor: UV 330 nm 
Blank: Medium 
Path length: 1 cm 
Tolerances: See Tobie h 


Table 1 


Level 

Time 

(hi 

Amount Dissolyed 

LI 


Each Tablet; 

1 

10-20 

6 

40-55 

12 

65 85 

20 

NLT 85 

L2 


Average of 12 Tablets complies with 

LI and each Tablet: 

1 

9-22 

6 

36^61 

12 

59-94 

20 

NLT 77 

L3 


Average of 24 Tablets complies with 
LI, NMT 2 Tablets outside L2, and 
all Tablets within: 

1 

8-24 

6 

32-66 

12 

52-102 

20 

NLT 68 


Test 2: If the product complies with this test, the label- 
ing indicates that it meets USP Dissolution Test 2. 
Medium: 0.01 N hydrochloric acid; 900 mL 
Apparatus 2: 100 rpm 
Times: 1, 3, 12, and 24 h 

Buffer: Dilute 5.0 mL of perchloric acid in 900 mL of 
water, adfust with diluted sodium hydroxide (0.1 g/ 
mL) to a pH of 3.5 ± 0.5, and dilute with water to 1 L 
Mobile phase: Acetonitrile and Buffer (25:75) 
Standard stock solution: 0.28 mg/mL of USP Al- 
fuzosin Hydrochloride RS, prepared as follows. In a 
200-mL volumetric fiask dissolve 55.5 mg of USP AU 
fuzosin Hydrochloride RS in 5 mL of methanof, sonU 
cate to dissolve, and dilute with Medium to volume. 
Standard solution: 0.011 mg/mL of USP Alfuzosin Hy¬ 
drochloride RS in Medium from the Standard stock 
solution 

Sample solution; Pass a portion of the solution under 
test through a suitable filter. Replace the portion of 
solution withdrawn with an equa! volume of Medium. 
Chromatographic system 
(See Chromotography {62]), System Suitability.) 

Modę: LC 

Detecton UV 244 nm 

Column: 4.6-mm x 15-cm; 5-pm packlng L7 
Column temperaturę: 30° 

Flow ratę: 1.2 mL/min 
injection volume: 20 pL 
System suitability 
Sample: Standard solution 
Suitability reguirements 
Tailing factor: NMT 2.0 
Column efficiency: NLT 3000 Lheoretical plates 
Relative standard deviation: NMT 2.0% 

Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the concentration (C) of alfuzosin hydrochlo 
ride (C^H^N^Ch - HCI) in the sample withdrawn from 
the vesse! at each time point (i): 

Result, j= (rufr s ) x Cs 

ru = peak response from the Sample solution 

r$ = peak response from the Standard solution 

Cj = concentration of USP Alfuzosin Hydrochloride 
RS in the Standard solution (mg/mL) 
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Calculate the percentaae of the labeled amount of 
alfuzosin hydrochloride (G 9 H 21 N 5 G 4 ■ HCI) dissolved 
at each time point 0 ): 

Result, = Cr x ^ x (1 /I) x 100 


G = concentration of USP Alfuzosin Hydrochloride 
RS in the Standard solution (mg/mL) 

V = volume of Medium (ml) 

L = label ciaim (mg/Tablet) 

Tolerances: See Tobie 3, 


Resultj = [(G x V) ■+ (C? x V*)] x ( 1 /t) x 100 


Resultr - {{G x V) + [(G + Cr) x U S ]J x (1/£) x 100 


Result, - {(G x 10 + [(G + G + Ci) x x (1 /£) x 
100 

C = concentration of alfuzosin hydrochloride in the 
portion of sam ple withdrawn at the spedfied 
time point (mg/mt) 

V = vofume of Medium, 900 mL 
L - fabel claim (mg/Tablet) 

Vs - voiume of the Somple solution withdrawn at 
each time point and replaced with Medium 
(ml) 

Tolerances: See Tobie 2, 


Table 2 


Time Point 

f/l 

Time 

(h) 

Amount 

Dissolvecf 

<%i | 

1 

1 

NMT 20 

2 

3 

15-35 

3 

12 

50-70 

4 

24 

NLT 8 0 


The percentaaes of the labeled amount of alfuzosin 
hydrochloride dissolved at the times spedfied ton- 
form to Dissolution {7 11), Acceptance Tobie 2. 

Test 3: If the product complies with this test, the label- 
ing indicates that it meets USP Dissolution Test 3, 
Medium: 0,25% sodium dodecyl sulfate in 0.05 M so- 
dium phosphate buffer, pH 6*8 {2.5 g/L of sodium 
dodecyl sulfate, 6,9 g/L of monobasic sodium phos¬ 
phate monohydrate, and 0.83 g/L of sodium hydrox- 
ide in water previously degassed with helium, Adjust 
with either pnosphoric acid or 3 N sodium hydroxide 
to a pH of 6.8 ± 0.05); 900 mL 
Apparatus 1: 100 rpm 
Times: 1, 6 , 12, and 24 h 

Standard stock solution: 1,1 mg/mL of USP Alfuzosin 
Hydrochloride RS in methanol 

Standard solution: 0.011 mg/mL of USP Alfuzosin Hy- 
drochforide RS in Medium from the Standard stoek 
solution 

Sample solution: Pass a portion of the solution under 
test through a suitable filter. 

Instrumental conditions 
(See Ultraviolet-Visible Spectroscopy (857).) 

Modę: UV-Vis 

Analytieal wavelength: 331 nm, background correc- 
tion at 490 nm 
Blank: Medium 
Celi: 1,0 cm 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of ah 
fuzosin hydrochloride (GsH^NsO* * HCI) dissolved at 
each time point (/): 

Result, = (AułxQxVx (1 /£) x 100 


labie 3 


Time Point 

(0 

Time 

(h> 

Amount 

Dis$otved 

(%> 

1 

1 

NMT 15 

2 

6 

20—40 

3 

12 

45-70 

4 

24 

NLT 80 


The percentaaes of the labeled amount of alfuzosin 
hyarochloride dissolved at the times spedfied con- 
form to Dissolution (711), Acceptance labie 2, 

Test 4: If the product complies with this test, the label- 
ing indicates that it meets USP Dissolution Test 4. 
Medium: 0.01 N hydrochloric acid; 900 mL 
Apparatus 2: 100 rpm 
Times: 1, 6, 12, and 20 h 

Standard solution: 0.01 mg/mL of USP Alfuzosin Hy¬ 
drochloride RS in Medium 

Sample solution: Centrifuge a portion of the solution 
under test. 

Instrumental conditions 
(See Ultravioiet-Visibie Spectroscopy (85 7).) 

Modę: UV 

Analytieal wavelength: 245 nm 
Blank: Medium 
Path length: 0,2 cm 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the concentration (O) of alfuzosin hydrochlo¬ 
ride (Ct 9 H 27 N 5 O 4 * HCI) in the sample withdrawn from 
the vessei at each time point (/): 

Result - (Au/As) x Cs 

Au = absorbance of the Sample solution 
As - absorbance of the Standard solution 
C 5 = concentration of USP Alfuzosin Hydrochloride 
RS in the Standard solution (mg/mL) 

Calculate the percentaae of the labeled amount of 
alfuzosin hydrochloride (CieHżrhhCh - HG) dissolved 
at each time point (/): 

Resulti = C, x Vx(VL) x 100 


Result* ^ {{G x(V- V s )] + (G x V s )) x (1 /£) x 100 


Result 3 = «G x[H 2 x V,)]} + [(G + Cr) x V,]) x 
(1 /£) x 100 


ResulU = ({G x[^(3x V s )]} + [(Q + G + G) x V $ ]) x 
0/t) x 100 

G = concentration of alfuzosin hydrochloride in the 
portion of sample withdrawn at the spedfied 
time point (mg/mL) 

V = volume of Medium , 900 mL 
i - label claim (mg/Tabfet) 

V$ = volume of the Sample solution withdrawn at 
each time point (mL) 

Toierances: See Table 4. 


Au = absorbance of the Sample solution 
A$ - absorbance of the Standard solution 
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Table 4 


Time Point 

(f) 

Time 

<h) 

Amount 

Dtssolvetf 

(%> 

1 

1 

NMT 30 

2 

6 

40-60 

3 

12 

65—BS 

4 

20 

NLT 80 


The percentaaes of the labeled amount of alfuzosin 
hydrochloride dissolved at the times specified eon- 
form to Dissolution (7 11), Acceptance Tobie 2. 

Test 5: If the product co m pi i es with this test, the labeł- 
ing indkates that it meets USP Dissolution Test 5, 
Medium: 0.01 N hydrochloric acid; 900 mL 
Apparatus 2: 100 rpm 
Times: 1 , 3, 6 , 12, and 20 h 
Buffer: Add 1 ml of triethylamine In 1000 mL of 
water. Adjust with phosphonc add to a pH of 2.5 ± 
0.05. Pass through a suitable filter of 0.45-pm porę 
size. 

Mobile phase: Methanol and Buffer (40:60) 

Standard stock solution: 0.55 mg/mL of USP Al¬ 
fuzosin Hydrochloride RS, Prepare by transfemng a 
portion or USP Alfuzosin Hydrochloride RS to a suitable 
fiask. Add methanol to 20% of the fiask volume, and 
sonkate at room temperaturę to dissolve. Dilute with 
Medium to volume. 

Standard solution: 0,011 mg/ml of USP Alfuzosin Hy¬ 
drochloride RS in Medium from the Standard stock solu¬ 
tion. Pass through a suitable filter of 0.45-|jm porę 
size. 

Sam ple solution: Pass a portion of the solution under 
test through a suitable filter of 0.45-pm porę size. 
Chromatographk system 
(See Chromatograpny (621), System Suit ab Hity.) 

Modę: IC 

Detector: UV 245 nm 
Column: 4.6-mm x 15-cm; 5-j.im packing LI 
Flow ratę: 1 m L/min 
Jnjectjon volume: 10 jllL 
System suitability 
5ample: Standard solution 
Suitability reguirements 
Tailing factor: NMT 2.0 
Column effidenoy: NLT 2000 theoretical pfates 
Relative standaro deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the concentration (C) of alfuzosin hydrochlo- 
ride (CieHa^MsO* - HCI) in the sample withdrawn from 
the vessel at each time point 0 ): 

Resulb - {rjr$ x Q 

ru - peak response from the Sample solution 

n - peak response from the Standard solution 

G - concentration of USP Alfuzosin Hydrochloride 
RS in the Standard solution (mg/mL) 


Calculate the percentage of the labeled amount of 
alfuzosin hydrochloride (C 19 H 27 N 5 O 4 * HCI) dissolved 
at each time point (i): 

Resulh = CixVx (T/L) x 100 


Resultj = {[G x (V- V s )] + (G x V s )} x (1/L) x 100 


Resulta = <{Cj x IV - (2 x V,)]} + [(G + G) x V,]) x 
(1/L) x 100 


Result, = ({G x[V-(3k Vs)]} + [<G + G + G) x V,]) x 
(1/L) x 100 


Results = ({Q x [V- (4 x 16)1} + ((Q + G + G + G) x 
W])x(1 li) x 100 

G = concentration of alfuzosin hydrochloride in the 
portion of sample withdrawn at the specified 
time point (mg/mL) 

V = volume of Medium , 900 ml 
L = label daim (mg/Tablet) 

Vs “ volume of the Sample solution withdrawn at 
each time point (mL) 

Tolerances: See Table 5. 


Table S 


Time Point 

cn 

Time 

CM 

Amount 

Dfcsolved 

(%) 

i 

1 

NMT 20 

2 

3 

20-40 

3 

6 

35-55 

4 

12 

60-80 

5 

20 

NLT 80 


The percentaaes of the labeled amount of alfuzosin 
hydrochloride disso!ved at the times specified eon- 
form to Dissolution (711), Acceptance Table 2. 

Test 6 : If the product complies with this test, the label- 
ing indkates that it meets USP Dissolution Test 6 , 
Medium: 0,01 N hydrochloric add; 900 mL 
Apparatus 2: 100 rpm. Adjust the paddle height to 
4,5 cm above the bottom of the vesse! and use a 10# 
mesh basket as sinker. 

Times: 1, 6 , 12, and 20 h 

Buffer: 2.3 g/L of anhydrous dibask sodium phos- 
phate and T75 g/L of monobasrc potassium 
phosphate 

Mobile phase: Aceton i tri le and buffer (50:50) 

Standard stock solution: 0.45 mg/mL of USP Al¬ 
fuzosin Hydrochloride RS. Prepare by transferung a 
portion of USP Alfuzosin Hydrochloride RS to a suitable 
fiask, Add 20% of the fiask volume of water. Sonicate 
to dissolve, and dilute with Medium to volume* 
Standard solution: 0.011 mg/mL of USP Alfuzosin Hy¬ 
drochloride RS in Medium from the Standard stock 
solution 

Sample solution: Pass a portion of the solution under 
test through a suitable filter. Replace with the same 
volume or Medium. 

Chromatographic system 
(See Chromatograpny (621), System Suitability.) 
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Modę: LC 

Detector: UV 254 nm 
Column: 4.6-mm x 25-cm; 5-pm packing LI 
Column temperaturę: 30 a 
Flow ratę: 1 ml/mrn 
Injection volume: 20 jtL 
System suitability 
Sam ple: Standard solution 
Suitability reguirements 
Tailing factor: NMT 2.0 
Column efFiciency: NU 3500 theoretical plates 
ReJative standard deviatron: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the concentration (G) of alfuzosin hydrochlo- 
ride (Ci^HajNsO* ■ HCI) in the sample withdrawn from 
the vessel at each time point (>): 

Result, = ( rJn) x C s 

ru - peak response from the Sample sofution 

n - peak response from the Standard solutton 

Cs - concentration of USP Alfuzosin Hydrochloride 
RS in the Standard solution (mq/mL) 

Calculate the percentage of the labeled amount of 
alfuzosin hydrochloride (C^H^NsO., * HCI) dissolved 
at each time point (;): 

Resulti - Q x V x (1 /i) x 100 


Result* * [(O x V) + (C, x V$] x (1/L) x 100 


Result j = {(Cj x V) + [(O + O) x x (1/L) x 100 


Result, = {(O xV) + [(G + G + C r ) x V,]} x (1/L) x 
100 

C = concentration of alfuzosin hydrochloride in the 
portion of sample withdrawn at the specified 
time point (mg/mL) 

V = volume of Medium, 900 ml 
t “ label claim (mg/Tablet) 

V$ = volume of the Sample solution withdrawn at 
each time point and replaced with Medium 
(mL) 

Toferances: See Tobie 6. 


Tabie 6 


Time Point 

m 

Time 

(fi) 

Amount 

Dissolved 

C%1 

i 

1 

NMT JO 

2 

6 

45-65 

3 

12 

70-90 

4 

20 

NLTS5 


The percentages of the labeled amount of alfuzosin 
hydrochloride dissolved at the times specified con- 
form to Uissolutfon (7II), Acceptanee Tabfe 2. 

*Test 7: If the product complies with this test, the la- 
beting indicates that it meets USP Dissolution Test 7. 
Medium: 0.01 N hydrochloric acid; 900 mL 
Apparatus 2: 100 rpm with sin ker; see Dissolution 
(711), Figurę 2a , 

Times: 1, 6, 12, and 20 h 
Solution A: 500 g/L of sodium hydrojride 
Solution B: 100 g/L of sodium hydroxide 
Buffer: Add 5 mt of perehloric acid in 1000 ml of 
water. Adjust with Solution A to a pH of 2.5, then ad- 
just with Solution B to a pH of 3.50 ± 0.05. Pass 
through a suitable fi [ter of 0.45-pm porę size. 


Mobile phase: Acetonitrile and Buffer (24:76) 

Standard solution: 0.01 mg/mL of USP Alfuzosin Hy¬ 
drochloride RS in Medium 

Sample solution: Centrifuge or pass a portion of the 
solution under test through a suitable filter. 

Chromatographlc system 
(See Chromatogropny (621), System Suitability .) 

Modę: IC 

Detector: UV 245 nm 
Column: 4.6-mm x 5-cm; 3-j.im packing L7 
Flow ratę: 1.5 mL/min 
injection volume: 10j.iL 
Run time: NLT 1.5 times the retention time of 
alfuzosin 

System suitability 
Sample: Standard solution 
Suitability reguirements 
Tailing factor: NMT T8 
Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the concentration (Q of alfuzosin hydrach lo- 
ride (CiuHarNsOł ■ HCI) in the sample withdrawn from 
the vessel at each time point 0): 

Result - (ru/n) x Q 

r Lt = peak response from the Sample solution 

r 5 * peak response from Lhe Standard solution 

O = concentration of USP Alfuzosin Hydrochloride 
RS in the Standard solution (mg/mL) 

Calculate the percentage of the labeled amount of 
alfuzosin hydrochloride (C^H^NsCh ■ HCI) dissoJved 
at each time point (/): 

Resulti = Cr x V x (1 /i) x 100 


Result* c {[O x(V- V$] + (O x V,)} x (1/L) x 100 


Resulti = ({Ci x[^(2k Vs)]} + [(G + C,) x V$ x 
(1/L) x 100 


Result* = m x [V- (3 X V,)]} + [(G + O + O) X V s ]) x 
(1/L) x 100 

G = concentration of alfuzosin hydrochloride in the 
portion of sample withdrawn at the specified 
time point (mg/mL) 

V = volume of Medium , 900 mL 

L = label claim (mg/Tablet) 

= volume of the Sample solution withdrawn at 
each time point (mL) 

Tale ran ces: See Tobie 7. 


Tabte 7 


Time Point 

m 

Time 

(h> 

Amount 

Dissolved 

i 

l 

NMT 25 

2 

6 

40-60 

3 

12 

65-85 

4 

20 

NLT 85 


The percentages of the labeled amount of alfuzosin 
hydrochloride dissofved at the times specified eon- 
form to Dissolution (711), Acceptanee Tobie 2.% ( n$ r. Jun . 
2016) 

• Uniformity of Dosage Units (905): Meet the 
reguirements 
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IMPURITIES 


C hangę to read: 

* Grganic Impurities 

Solution A, Mobile phase, Diluent, Sample solution, 
and Chroma tog raphic system: Proceed as directed in 
the Assoy. 

System suitability stock solution: 0.4 mg/mL of USP 
Alfuzosin System Suitability Mixture A RS in methanol 
System suitability solution: 0.03 mg/mL of USP AL 
fuzosin System Suitability Mixture A RS in Diluent from 
the System suitability stock solution 
Standard stock solution: OJ 5 mg/mL of USP Alfuzosin 
Hydrochloride RS in methanol 

Standard solution: 0.03 mg/mL of USP Alfuzosin Hy- 
drochloride RS in D//uentfrom the Standard stock 
solution 

System suitabifity 

S a m p I e s: Sys tem su i ta bil i ty solu tion and Standard 
solution 

Suitabifity requirements 
Resoiution: NLT 1.0 between alfuzosin and the 
furamide analog; NLT 1.0 between deacylated al¬ 
fuzosin and the N-formyl analog. System suitability 
solution 

Relatrve standard deviation: NMT 2.0%, Standard 
solution 
Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of each impurity in the por- 
tron of Tablets taken: 

Result - (rjr$) x (Cs/Cu) x 100 

r u = peak response of each impurity from the 
Sampfe solution 

n = peak response of alfuzosin from the Sampfe 
solution 

Q - concentrahon of USP Alfuzosin Hydrochloride 
RS in the Standard solution (mg/mL) 

Cy ~ nominał concentration of alfuzosin 

hydrochloride in the Sample solution 
(mg/mL) 

Acceptance criteria: See 9 Table 8 . 


Tabie 8« cna Hur^aołć) 


Name 

Relative 

Retentton 

Time 

Acceptance 

Criteria, 

NMT f°/ał 

Deacylated alfuzosin* 

0.46 

0.40 

N-Formyl analoq fc: 

0.50 

0.30 

Alfuzosin 

1.0 

__ 

Furamide analoa* 

13 s 

d 

Any individual unspeeified 
impurity 


0,20 

Total impurities 

— 

0.80 


* AP^-Armnopropy I) -6,7-dimethoxy- AP-methy lqu tnazol irve-2,4-diami ne, 

*> N- [3-[(4 - Am in 0-6,7- d imet hoxyq ui nazolitv2-y I) (m ethyI )a me 
n o]pnopy IJforma m id e. 

c W- {3 -[(4-Am in o-6, 7-d ime thoxy q uś nazdi n-2-y I) (m ethy I )a mi- 
n o]pro pyl) fu ra n -2-ca rboxa m id e, 

fl Fu ram id e analog, a compontnt of USP Alfuzosin System Suitability Mlx* 
turę A RS, Es not a speclfied impurity. 

ADDITIONAL R£QUIREfWENTS 

• Fackaging and Storage: Protect from llght and mois- 

ture. Storę at controiled room temperaturę. 

* Labeling: When morę than one Dmolution test is given, 

the labeling States the Dissofution test used only if Test 1 
is not usecL 


* USP Reference Standard; (11) 

USP Alfuzosin Hydrochloride RS 

USP Alfuzosin System Suitability Mixture A RS 

Furamide analog: N-{3-[(4-Amino-6,7-dimethoxy- 
quinazolin-2-yl)(methyi)am ino] propyl} fura m 
2-carboxamide. 

C, P H 21 Ns0 4 385.42 

Dearylaled alfuzosin: N^-(3-Aminopropyl)-6,7- 
dimethoxy-N^-methylquinazoline-2,4-aiamme. 

Ci 4 H ? rNs0 2 29135 

N-Formyf analog: N-[3-[(4-Amino-6 / 7-dimethoxy- 
qui nazol in-2-y l)(methy I )am ino] propyl]formamide. 

C 15 HzrNsOj 319.36 


Allantoin 


JL 




r fi 


C 4 H*N 4 0 3 158.12 

Urea, (2,5-d ioxo-4 -i midazol idinyi)-; 

Allantoin [97-59-6], 

DEFINITION 

Allantoin contains NLT 98.5% and NMT 101.0% of 
C4H 6 N 4 0 3ł 

IDENTIFICATION 

* A. Infrared Absorphon (197K) 

* B. Thin-Layer Chromatographic Identification Test 

(201): The R? value of the prindpal spot from Sample 
solution 8 corresponds to that from Standard solution Ą 
as described in the test for Organie Impurities . 

A55AY 

* Procedurę 

Sample: 120 mg 

Analysis: Transfer the Sample to a 100-mL beaker, dis- 
solve by stirring in 40 mL of water, and titrate with 0.1 
M sodium hydroxide. Use a suitabfe electrode system 
(see Tltrimetry (541)). Each mL of 0.1 M sodium hy- 
drox!de is equivalent to 15.81 mg of C 4 HuN 4 0 3 . 
Acceptance criteria: 98.5%-101.0% 

IMPURITIES 

* RESIDUE ON iGNrziON (281): NMT 0.1% 

* Organic Impurities 

Adsorbent: Cellulose 

Diluent: Methanol and water (1:1) 

Urea stock solution: 1 mg/mL of USP Urea RS in water 
Standard solution A: 1 mg/mL of USP Allantoin RS in 
Diluent 

Standard solution B: 0.1 mg/mL of USP Urea RS in 
methanol, from Urea stock solution 
Standard solution C: Standard solution A and Standard 
solution B (1:1) 

Sample solution A: Transfer 0.10 g of Allantoin to a 
10-mL volumetric fiask, add 5 mL of water, dissolve by 
heating, and allow to cool. Difute with methanol to voL 
ume. [Notę —Use immedlately after preparation.] 

Sample solution B: Transfer 1 mL of Sample solution A 
to a 10-mL vo!umetric fiask, and dilute with Diluent to 
vo!ume. 

Spray reagent: 5 mg/mL of p-dimethylaminobenzalde- 
nyde in a mixture of methanol and hydrochloric aetd 
(3:1) 


USP Monographs 














onograpns 


2632 Allantoin / Offidal Monographs 


USP 40 


Application volume 
Standard solulion A: 5 juL 
Standard solution B: 5 pL 
Standard solution C: 5 pL 
Sam ple solution A: lOpL 
Sample solution B: 5 jiL 

Deve!oping solvent system: Butyl alcohol, glacial ace- 
tic add, and water (60:15:25) 

Analysis: Proceed as directed for Chromotogrophy (621), 
Thin-Layer Chromatogrophy. Develop the chromatogram 
until the soivent front has moved about 10 cm. Spray 
the piąte with Spray reagent, dry in a current of hot alr, 
and after 30 min examine under visible light 

Acceptance criteria: Any spot from Sample solution A t 
except for the prmcipal spot, is not morę intense than 
the spot from Standard solution B (NMT 0.5%). The test 
is not valtd unless the prindpal spots from Standard so¬ 
lution C are clearly separated. 

SPECHFIC TESTS 

* ACIDITY OR AUAUNITY 

Sample solution: 5 mq/mL In carbon dioxide-free water 

Analysis: To 5 ml of the Sample solution add 5 ml of 
water, OJ mL of methyl red TS, and 0.2 mL of 0,01 M 
sodium hydroxide. 

Acceptance criteria: A yellow color is observed. The 
solution turns red upon the addition of 0.4 mL of 0.01 
M hydrochloric acio. 

• Loss on Drying (731): Dry a sample at 105° to constant 

weight: it loses NMT 0.1% of tts weight. 

• Reduong Substances 

Sample solution: 1.0 g of Allantoin in 10 mL of water. 
Shake for 2 min, and nlter. 

Analysis: To the Sample solution add 1.5 ml of 0,02 M 
potassium permanganate. 

Acceptance criteria: The solution remains vioiet for at 
least 10 min. 

ADD1TIONAL REQUIREMENT5 

* USP Reference Standard* (11) 

USP Allantoin RS 

USP Urea RS 


Allopurinol 



CsHjN 4 0 136.11 

4 H-Py razoiof 3,4-d]py ri midin-4-one, 1,5-d ihy dra-; 
l,5-DihydrQ“4H-pyrazolG[3,4-d]pyrimidiri-4-one; 

1 H-Pyrazoio[3,4-4pynmidin-4-oi [315-30-0]. 


as follows. Transfer weighed guantities of USP Aliopuri- 
nol RS, USP Allopurinol Related Compound B RS, and 
USP Alfopurinol Related Compound C RS to three sepa- 
rate suitable volumetric flasks, dissolve in a smali vol- 
ume of OJ N sodium hydroxide, and immediately di- 
lute with Mobile phase to volume to obtain Solutions 
contarning 0.05 mg/ml each. Transfer 1.0 ml of each 
of these three Solutions to a 100-mL volumetric fiask 
and dilute with Mobile phase to volume. 

Standard stock solution: 0.5 mg/mL of USP Allopurinol 
RS, prepared as follows. Transfer a weighed guantity of 
USP Allopurinol RS to a suitable volumetric fiask, dis- 
solve in a smali volume of OJ N sodium hydroxide, and 
immediately dilute with Mobile phase to volume. 
Standard solution: 0.08 mg/ml of USP Allopurinol RS 
in Mobile phase from the Standard stock solution 
Sample stock solution: 0.5 mg/ml of Allopurinol, pre¬ 
pared as follows. Transfer 50 mg of Allopurinol to a 
100-mL voiumetric fiask, dissolve in 5.0 ml of 0.1 N 
sodium hydroxide, and immediately dilute with Mobile 
phase to vołume. 

Sample solution: 0,08 mg/mL of Allopurinol in Mobile 
phase from the Sample stock solution 
Chromatagraphic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 230 nm 
Column: 4.6-mm x 25-cm; packing LI 
Flow ratę: 1.8 mL/min 
Injection volume: 20 jiL 
System suitability 

Samples: System suitability solution and Standard 
solution 

[Notę —The relative retentlon times for allopurinol re¬ 
lated compound B, allapiirinol related compound C, 
and allopurinol are about 0.7, 0.8, and 1.0, 
respectiyely,] 

Suitability reąuirements 

Resolutlon: NLT U between allopurinol related 
compound B and allopurinol related compound C; 
NLT 6.0 between allopurinol related compound C 
and allopurinol, System suitability solution 
Relative standard deviation: NMT 2.0% for replicate 
injections. Standard solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of allopurinol (C 5 H. t N^O) m 
the poition of Allopurinol taken: 

Result - (r v /n) x x 100 

r u - peak response from the Sample solution 

r 5 - peak response from the Standard solution 

Os = concentration of USP Allopurinol RS in the 
Standard solution (mg/mL) 

Cu = concentration of Allopurinol tn the Sample 
solution (mg/mL) 

Acceptance criteria: 98.0%-l 02.0% on the dried basis 


DEFINITION 

Allopurinol contains NLT 98.0% and NMT 102.0% of al¬ 
lopurinol (CjhhhMD), cale ula ted on the dried basis. 

IDENTIFICATION 
a INFRARED A8SORPTION (197K) 

AS5AY 
* Procedurę 

[Notę—S torę and inject the System suitability solution, 
Standard solution , and Sample solution at 8 D , using a 
cooled autosampler.] 

Mobile phase: 1,25-g/L solution of monobaslc potas¬ 
sium pnosphate in water, filtered and degassed 

System suitability solution: 0.5 jLig/ml each of USP Al¬ 
lopurinol RS, USP Allopurinol Related Compound B RS, 
and USP Allopurinol Related Compound C RS, prepared 


IMPURITIES 

« ORGANIC IMPURITIES 

[Note—S torę and Inject the Standard solution and the 
Sample solution at 8°, using a cooled autosampfer.j 
Solution A: 1.25-g/L solution of monobaslc potassium 
phosphate In water, filtered and degassed 
Solution B: Methanol 
Mobile phase: See Tabfe h 


Table T 


Time 

Solution A 

Solution B 

(min) 

(W 

(%1 

Q 

90 

10 

30 

JQ 

30 

35 

70 

30 
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Table 1 (Continued) 


Time 

Solution A 

Solution B 

(min) 

w 

w 

36 

90 

10 

46 

90 

10 


Diluent: Sofution A and Sofution B (90:10) 

Standard stock solution: 0,05 mg/mL each of USP Ab 
lopurinol RS, USP Allopurinol Related Compound A RS, 
USP Allopurinol Rdated Compound B RS, USP Allopuri- 
nol Related Compound C RS, USP Allopurinol Related 
Compound D RS, and USP Allopurinol Related Com- 
ound £ RS, prepared as foilows. Transfer 5 mg each of 
SP Allopurinol RS, USP Allopurinol Related Compound 
A RS, USP Allopurinol Related Compound B RS, USP 
Allopurinol Rdated Compound C RS, USP Allopurinol 
Related Compound D RS, and USP Allopurinol Related 
Compound E RS to a 100-mL volumetric fiask. Add 
2.0 ml_ of 0.1 M sodium hydroxide, and promptly soni- 
cate with swirling for NMT 1 min to dlssolve. Add 
80 mL of Diluent f and sonicate for an additional 5 min. 
Di lute with Diluent to YoJume, [Notę —This sofution is 
stable for 48 h when stored at 8°.] 

Standard solution: 0.5 ug/ml each of USP Allopurinol 
RS, USP Allopurinol Related Compound A RS, USP Al- 
lopurtnol Related Compound B RS, USP Allopurinol Re¬ 
lated Compound C R5, USP Allopurinol Related Com- 
ound D RS, and USP Allopurinol Related Compound E 
S in Diluent from the Standard stock solution 
Sampie solution: 0.25 mg/mL of Allopurinol, prepared 
as follows. Transfer 25 mg of AJlopurinof fo a 100-mL 
volumetnc fiask. Add 5.0 mL of 0.1 N sodium hydroxide 
to dissolve, promptly sonicate with swirling for NMT 1 
min, add 80 mL of Diluent , and sonicate for an addi¬ 
tional 5 min. Dilute with Diluent to volume. 
Chromatographic system 
(See Chromatograpny (6 21), System Suitobility.) 

Modę: LC 

Detector: UV 220 nm 

Column: 4.6-mm x 25-cm; 5-um packing LI 

Column temperaturę: 30° 

Flow ratę: 1.0 mL/min 
Injection volume: 40 pL 
System suitabiiity 
Sampie: Standard solution 
[Notę —See Table 2 for relative retention times,] 
Suitabiiity requirements 
Resolutron: NLT 0.8 between allopurinol related 
compound C and allopurinol related compound B 
Tailtng factor: NMT 1.5 for the allopurinol peak 
Analysis 

Samples: Standard solution and Sampie solution 
Calculate the percentages of allopurinol related con> 
pounds A, B, C, D, and E in the portion of Allopurinol 
taken: 

Result = (r L r/r 5 ) x (Cs/Cy) x 1 00 

fu = peak response of each individual impurity 
from the Sampie solution 

Cs - peak response of each individual impurity 
from the Standard solution 

Cs - concentration of each indlvidual Impurity in 
the Standard solution (mg/mL) 

Cu = concentration of Allopurinol in the Sampie 
solution (mg/mL) 

Calculate the percentage of any other individua! 
impurity in the portion of Allopurinol taken: 

Result - (ro/rs) x (Cc/G) x 1 00 

r u = peak response of each impurity from the 
Sampie solution 


r$ = peak response of allopurinol from the Standard 
solution 

C s - concentration of USP Allopurinol RS in the 
Standard soiution (mg/mL) 

Cu - concentration of Allopurinol in the Sampie 
solution (mg/mL) 

Acceptance criteria: See Table 2. 


Table 2 


Name 

Relative 

Retention 

Time 

Acceptance 

Criteria, 

NMT (%) 

Allopurinol related 
compound A 

0.62 

0.2 

Allopurinol related 
comoound C 

0,79 

0.2 

Allopurinol related 
compound 8 

0.81 

0.2 

Alfoourinol 

1.0 

__ 

Allopurinol related 
comoound D 

4,4 

0.2 

Allopurinol related 
compound E 

4.8 

0.2 

Ethyl-(£/Z)-3-(2- 
carbe£hoxy-2-eya- 
noethenyl)amino- 
1 fTpyrazole-4-car- 
boxyiate 

6.5 

0.2 

Unspecified 

impurity 

— 

0.1 

Total impurities 

— 

1.0 


o LIMIT OF HYDRAZINE 

[Notę—U nder the followlng conditions, any hydrazine 
present in the sampie will react with benzaldehyde to 
form benzalazine.] 

Mobile phase: Hexane and isopropyl alcohol (95:5) 

2 N sodium hydroxide solution: Dissolve 8.5 g of so¬ 
dium hydroxide in water, and dilute with the same sol- 
vent to 100 mL. Alternatively, a commerdafly available 
2 N sodium hydroxIde sofution can be used. 

Diluent: Methanoi and 2 N sodium hydroxide solution 
( 1 : 1 ) 

Benzaldehyde soiution: 40 mg/mL of benzaldehyde in 
Diluent [Notę— Prepare immediately before use.] 

Hydrazine soiution: 2.0 pg/mL of hydrazine sulfate in 
Diluent , Use son kation if necessary. 

Standard solution: Transfer 5,0 mL of Hydrazine soiu¬ 
tion to a suitabie fiask and add 4 mL of Benzaldehyde 
solution. Mix and allow to stand for 2.5 h at room tem¬ 
peraturę. Add 5.0 mL of hexane, and shake for 1 min. 
Allow the (ayers to separate, and use the upper (hex- 
ane) layer. 

Allopurinol solution: Dlssolve 250 mg of Allopurinol in 
5 ml of Diluent. 

Sampie solution: Transfer the Allopurinol soiution to a 
su i table fiask, and add 4 ml of Benzaldehyde soiution . 
Mix, and allow to stand for 2.3 h at room temperaturę. 
Add 5,0 ml of hexane, and shake for 1 min. Allow the 
layers to separate, and use the upper (hexane) layer. 

Blank solution: Mix 5.0 ml of Diluent and 4 mL of Ben¬ 
zaldehyde solution , and allow to stand for 2.5 h at room 
temperaturę. Add 5.0 mL of hexane, and shake for 1 
min. Allow the layers to separate, and use the upper 
(hexane) fayer* 

Chromatographic system 
(See Chromo tog ropny (621), System Suitabiiity.) 
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Modę: LC 

Detector: UV 310 nm 

Coiumnr 4.0-mm x 25~cm; 5-|im packing L10 
Column temperaturę: 30° 

Flow ratę: 1.5 mL/min 
Injection volume: 20 pL 
System suitability 
Sample: Standard solution 

[Notę— The rdative retention times for benzalazine and 
benzaldehyde are about 0,8 and 1,0, respectively.] 
Suitability requiremercts 
Resolution: NLT 2.0 between benzalazine and 
benzaldehyde 

Relative standard deviation: NMT 15.0% for the 
benzalazine peak 
Analysis 

Samples: Standard solution and Sample solution 
Calcu la te the amount, in ppm, of hydrazine In the por- 
tion of Allopurinol taken: 

Result = (rjrs) x (G/Cu) x (Mn/Ma) x F 

r u = peak response of benzalazine from the Sample 
solution 

n = peak response of benzalazine from the 
Standard sofution 

Cs = concentration of hydrazine suifate in the 
Hydrazine sofution (pg/mL) 

Cu = concentration of Allopurinol in the Afiopurinof 
sofution (mg/ml) 

Mrj - molecular weight of hydrazine, 32.05 
Mrz = molecular weight of hydrazine suifate, 130.12 
F ~ unit conversion factor (from pg/mg to ppm), 
1000 

Acceptanee criteria: NMT 10 ppm of hydrazine 

SPECSFBC TESTS 

* Loss on Drying <731) 

Analysis: Dry under vacuum at 105° for 5 h. 
Acceptanee criteria: NMT 0.5% 

ADDITIONAL REQUIR£MENT5 

o Packaging and Storage: Preserve in well-closed contain- 
ers. Storę at room temperaturę. 

• USP Reference Standards (11) 

USP Allopurinol RS 

USP Allopurinol Related Compound A RS 
3-Amino-4-carboxamidopyrazole hemisulfate. 
(C5 HóN 4 0) 2 ■ H 2 S0 4 350.32 

USP Allopurinol Related Compound B RS 
5-{Formylamino)-1 fTpyrazole-4-carboxamide. 

C 5 H fi N 4 Ó2 154.13 

USP Allopurinol Related Compound C RS 
5-(4LM,2,4-Triazol-4-yl)-l tf-pyrazole-4-carboxamide. 
GH 6 N 6 0 178.15 

USP Allopurinol Related Compound D RS 
Ethyl 5-amino-1 H- pyrazole-4-tarboxylate. 

C 6 H 9 N 3 0 2 155.15 

USP Allopurinol Related Compound E RS 
Ethyl 5-(formylamino)-1 tt-pyrazole-4-carboxylate. 
C 7 H9NłO a 183.16 


Allopurinol Compounded Orał 
Sus pen s i on 

DEFINITION 

Allopurinol Compounded Orał Suspension contains NLT 
90.0% and NMT 110.0% of the tabeled amount of ab 
lopurinol (CjH 4 N 4 0). 

Prepare Allopurinol Compounded Ora! Suspension 20 mg/ 
mL as follows (see Pharmaceutlcal Compounding — Nonster- 
ile Preparodons (795)), 


Allopurinol tablets equivalent to 

2 0 of allopurinol 

Clycerin 

5 ml 

Vehicle for Orał Suspension, NF 

45 ml 

Vehide for Orał Solution, NF, a sufficient 
auantity to make 

100 mL 


SeEect the number of tablets that contain the specified 
amount of allopurinol, and calcutate the quantity of each 
ingredient required for the to tai amount to be prepared. 
Count, welgh, or measure each ingredient Thoroughly 
putverize the tablets. Mix the powdered Allopurinol tablets 
and Clycerin to form a smooth pastę. Incorporate the Ve- 
hicie for Orai Suspension. Add sufficient Vehicle for Orał So- 
lution to vo!ume, and mix weli. Adjust the pH, If neces- 
sary. Package and la bel. 

5PECIFIC TESTS 

o PH (791): 6,5-7,5 

ADDITIONAL REQUIREMENTS 

* Packaging and Storage: Package in a tight Container, 
and storę at controlled room temperaturę. 

* BEYONDUSE Datę: NMT 60 days after the datę on which 
it was compounded when stored at controlled room 
temperaturę 

* Labeling: Label it to State that it is to be shaken well 

before use, and to state the Beyond-Use Datę. 


Allopurinol Tablets 

» Allopurinol Tablets contain not less than 
93.0 percent and not morę than 107.0 percent of 
the labeled amount of allopurinol (C5H4N4O). 

Padcaginig and storage— Pre$erve in well-closed contain- 
ers. 

USP Reference standards (11)— 

USP Aifopurinol RS 

Identification —Extract a quantity of finely powdered Tab¬ 
lets, equivalent to about 50 mg of allopurinol, by trituration 
with 10 ml of 0.1 N sodium hydroxide. Fllter, acidify the 
filtrate with 1 N acetic add, collect the precipitated allopuri¬ 
nol (aflow 10 to 15 minutes for sufficient predpitation to 
occur), wash the predpltate with 3 mL of dehydrated alco- 
hol, in portions, and finałly wash with 4 mL of anhydrous 
ethyl ether. Allow to dry in air for 15 minutes, tben dry at 
105 p for 3 hours: the resldue 50 obtained meets the require- 
ments for the Identification test under Aifopurinol. 
DissoKutSon (7 11) — 

Medium: 0.01 N hydrachloric add; 900 mL. 

Apparatus 2: 75 rpm. 

Time: 45 minutes. 

Standard stock sofution —Prepare a stock solution by trans- 
ferring about 40 mg of USP Allopurinol RS, accurately 
weiejhed, to a 200-mL yolumetric fiask. Add 10 mL of 0.1 N 
sodium hydroxide, sonicate for about 2 minutes, shake by 
mechanlca! means for about 10 minutes, drlute with Dissolu - 
don Medium to volume, and mix. 

Standard sofution —Dilute the Standard stock solution with 
Dissolution Medium to obtain a solution havlng a concentra¬ 
tion similar to that expected in the solution under test. 

Procedurę —Determine the amount of C5H4N4O dlssotved 
by employing UV absorption at the waveiength of maxh 
mum absorbance at about 250 nm on flltered portions of 
the solution under test, sultably diluted with Dissofudon Me¬ 
dium, In comparison with the Standard solution* 

Tolerances—Hot less than 75% (Q) of the labeled amount 
of C 5 H 4 N 4 O is disso!ved in 45 minutes. 
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Ur&iformity of dosage units (905): meet the reguire- 
ments* 

Assay — [notę —Do not a liow the Mobile phase to remain in 
the column overnighL After performing the procedurę, flush 
the system with water for not less than 20 minutes, and 
then flush with methanof for 20 minutes.] 

Mobile phase —Prepare a filtered and degassed 0,05 M 
solution of monobasfc ammontum phosphate. 

InternoI standard sofution —On the day of use, dissolve 
about 50 mg of hypoxanthine in 10 mL of 0.1 N sodium 
hydroxide, shake by mechanical means until dissofved 
(about 10 minutes), dilute with water to 50 mL, and mlx. 

Standard p repa radon —On the day of use, transfer about 
50 mg of USP Allopunnol RS, accurately weighed, Lo a 
50-mL Yolumetric fiask, add 10 mL of 0,1 N sodium hydrox- 
ide, shake by mechanical means for 10 minutes, dilute with 
water to volume, and mix. Transfer 4.0 mL of this solution 
and 2,0 ml of Interna / standard solution to a 200-mL volu- 
metric fiask, dilute with Mobile phase to volume, and mix, 

4ssov preparation —Weigh and findy powder not fewer 
than 20 Tablets. Transfer an accurately weighed portion of 
the powder, equivalent to about 50 mg of aflopurinof, to a 
50-mL voiumetric fiask, add 10 mL of 0.1 N sodium hydrox- 
ide, shake by mechanical means for 10 minutes, add water 
to voiume, and mix, [notę—F rom this point, conduct the 
remainder of the Assay without delay*] Filter, rejecting the 
first TO mL of the filtrate. Transfer 4.0 mL of the filtrate and 
2.0 mL of Interna / standard solution to a 200-mL volumetric 
fiask, dilute with Mobile phose to volume, and mix. 

Chromatographk system (see Chromatography (621))—The 
liquid chromatograph ts egurpped with a 254-nm detector 
and a 4-rnm x 30-cm column that contains paeking LI, The 
flow ratę is about 1.5 mL per minutę, Chromatograph the 
Standard preparation, and record the peak responses as di- 
rected for Procedurę: the relative retention times are about 
0.6 for hypoxanthśne and 1*0 for allopunnol; the resolution, 
R, between the analyte and interna! standard Is not less than 
5; and the relative standard deviation for repllcate Injections 
is not morę than 3 , 0 %. 

Procedurę —Separately inject egual vofumes (about 15 pL) 
of the Standard preparation and fhe Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks. Calcu late the quan- 
tity, in mg, of allopunnol (CsHhfsUO) in the portion of Tab- 
fets taken by the formula; 

2.5C (Ru/Rs) 

in which C is the concentration, in jig per mL, of USP Al- 
lopurinol RS in the Standard preparation; and Ru and /?* are 
the peak response ratios of allopunnol to hypoxanthine ob- 
tained from the Assay preparation and the Standard prepara - 
tion, respectsvely. 


Allyi Isothiocyanate 



C 4 H 5 NS 99.15 

3-lsothiocyanato-1 -propene; 

Isothiocyanic add allyi ester [57-06-7]. 

DEFINITION 

AlJyl Isothiocyanate contains NLT 93.0% and NMT 105.0% 
of allyi isothiocyanate (C 4 H 5 NS). 

[Caution —Allyi Isothiocyanate is a patent lachmnator, with 
a pungent, Irritating odor. Care shouid be taken to pro- 
tect the eyes, to prevent inhalatlon of fumes, and to avoid 
tasting.] 


IDENTIFICATION 

* A, INFRARED Absorption (197F): The spectrum exhibits 

pronounced peaks at about 700, 950, 980, 1300, 1340, 
1350, 1410, 1420, 1650, 2100, and 2200 cm-T 

ASSAY 

* Procedurę 

Sample solution: Transfer 4 ml into a 100-mL vol u met¬ 
ric fiask, and dilute with alcohol to vofume. 

Analysis: Transfer 5,0 mL of the Sample solution to a 
100-mL conical fiask, and add 50.0 mL of 0.1 N silver 
nitra te V5 and 5 mL of ammonia TS, Connect the fiask 
to a reflux condenser, heat on a water bath for 1 h, 
and allow to cool to room temperaturę. Disconnect the 
fiask from the condenser, transfer the contents of the 
conical fiask to a 100-mL volumetric fiask with the aid 
of water, and dilute with water to volume. Pass through 
a dry filter, discarding the first 1 0 ml of the filtrate* To 
50.0 mL of the subseguent filtrate add 5 mL of nitne 
acid and 2 mL of ferric ammonlum sulfate TS, and ti- 
trate the excess silver nitrate with 0,1 N ammonium 
thiocyanate VS. Perform a blank determination, using 
5 mL of alcohol in place of the Sample sofution , and 
make any necessary correction. Eacn mL of 0.1 N si!ver 
nitrate is equivalent to 4.958 mg of allyi isothiocyanate 
(C4H5NS)* 

Acceptance criteria: 93.0%-l 05.0% 

JMPURITIES 

* Limu of Phenols 

Sample sofution: Dilute a 1-mL sample with 5 mL of 
alcohoL 

Analysis: Add 1 drop of ferric chloride TS to the Sample 
solution * 

Acceptance criteria: A blue color is not produced 
immedlatejy, 

SPECIFIC TESTS 

* Specific Grayity (841); 1.013-1,020 

* Refractiye Index (831): 1.527-1 *531, determined at 20 D 
» Distillinc Rangę, Method I (721): 148°-154° 

ADDmONAL REQUIREMENTS 

* Pac k a gin g and Storage: Preserve in tight containers. 


AimotrBptan Malate 



C 17 H 25 N 3 O 2 S - C^HńOs 469.55 

PyrroJtdine, 1-[[[3-[2-(dlmethyfamjno)ethyl]-l/f-indoi- 
5-yl]methy!]sulfonyl]-, hydroxybutanecfioate (1:1); 

1-[({3-[2-(Dimethylamlno)ethyl]indol-5-yl}methyl) 
sulfonyJ]pyrrofidine malate (1:1) [181183-52-8]. 

DEFINITION 

Almotriptan Malate contains NLT 98.0% and NMT 102,0% 
of almotriptan malate (CT 7 H 25 N 3 O 2 S ■ C 4 H ć 0 5 ), calculated 
on the anhydrous and $olvent-free basis. 

IDENTIFICATION 

® A. Infrared Absorpteon (197K) 

« B* The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution t as 
obtarned In the Assay, 


USP Monographs 








2636 Atmolriptan / Officiaf Monogmphs 


USP 40 


ASSAY 
* Procedurę 

Buffer; 2,72 g/L of monobasic potassium phosphate rn 
water. Adjust with phosphoric add to a pH of 3,5. 
Mobile phase: Methanol and Buffer (40:60) 

System suitability solution: 0.14 mg/mL each of USP 
Almotriptan Malate RS and USP Almotriptan Related 
Compound B RS in Mobile phase. Sonication may be 
used to promote dissolution. 

Standard solution: 0.14 mg/mL of USP Almotriptan 
Malate RS in Mobile phase. Sonication may be used to 
promote dissolution. 

Sample sofution: OJ 4 mg/mL of Almotriptan Malate in 
Mobile phase. Sonication may be used to promote 
dissolution. 

Chromatographic system 

(See Chromatograpny (62 1), System Suitability.) 

Modę: LC 

Detector: UV 230 nm 

Colurrm: 4.6-mm x 15-cm; 5-pm packing L10 
Flow ratę: 1 mL/min 
fnjection volume: 10 pL 

Run time; 2 times the retention time of afmotriptan 
System suitability 

Samples: System suitahility solution and Standard 
solution 

[NOTĘ—The relative retention times for almotriptan re- 
lated compound B and almotriptan are 0.7 and 1,0, 
respecth/ely.] 

Suitability requirements 

Resolution: NLT 2,0 between almotriptan and afmo- 
triptan related compound B, System suitability sofution 
Tailing factor: NMT 2,0, Standard solution 
Relative standard deyfation: NMT 0.85% for six in- 
jections, Standard solu don 
Analysis 

Samples: Standard sofution and Sample solution 
Calculate the percentage of almotriptan malate 
{C 17 H 2S N 3 0 2 S - CitUOs) in the portton of Almotriptan 
Malate taken: 

Result = (rufts) x (Q/Q x 100 

r t } = peak response of almotriptan from the Sample 

solution 

r s - peak response of almotriptan from the 
Standard solution 

Cs - concentration of USP Almotriptan Malate RS in 
the Standard solution (mg/mL) 

Cu = concentration of Almotriptan Malate in the 
Sample solution (mg/mL) 

Acceptance cnteria: 98.0%-l 02,0% on the anhydrous 
and solvent4ree basis 

IMPURITIES 

® Residue on Ignihon (281): NMT 0.10% 
o Limit of Almotriptan Related Compound D and Almo- 

TRIPTAN N-D IMER 

Run buffer: 23,5 g/L of phosphoric add in water, Ad- 
just with triethanolamine to a pH of 3.0 and pass 
through a suitable filter of 0,45-pm porę size. 

Diluent: Methanol and water (50:50) 

Internal standard solution: 0,01 mg/mL of 4-hydroxy- 
4-phenylpiperidrne in Diluent 

Standard stock solution: 0.5 mg/mL of USP Almo- 
triptan Malate RS in Diluent 

Standard solution: 0.005 mg/mL of USP Almotriptan 
Malate RS from Standard stock sofution in Internat stan¬ 
dard solution , Pass through a suitable filter of 0.45-pm 
porę size. 

System suitability solution: 0.005 mg/mL each of USP 
Almotriptan Related Compound B RS, USP Almotriptan 
Related Compound C RS, USP Almotriptan Related- 
Compound D RS, and USP Almotriptan Malate RS in 


Interna! standard solution. Pass through a suitable filter 
of 0.45-jim porę size, 

Sample solution: 2.5 mg/mL of Almotriptan Malate in 
InternaI standard solution. Sonication may be used to 
romote dissolution. Pass the sofution through a suita- 
ie filter of 0.45-jLtm porę size. 

Instrumental conditions 
Modę: CE 

Detector: UV 214 nm 

Capillary dimensions: 75-jim x 47-cm; uncoated 
fused silica 

Separation voltage: 15 kV 
Efectrokinetic injection: 8s + 1 s, Run buffer 
Run time; NLT 2.5 times the migration time of 
almotriptan 

Pre-condition the capillary by rinsing with water, OJ N 
sodium hydroxide solution, and Run buffer before each 
injection. 

System suitability 

Samples: System suitability sofution and Standard 
solution 

[Notę—S ee Table 1 for the relative migration times,] 
Suitability requirements 

Resolution: NLT 2.0 between almotriptan related 
compound B and almotriptan; NLT 2.0 between al- 
motriptan related C and almotriptan related com- 
pound D, System suitability solution 
Relative standard deviation: NMT 5.0% for the ratio 
of the peak response of almotriptan to the peak re¬ 
sponse of the internaf standard, Standard solution 
Analysis 

Samples: Standard sofution and Sample solution 
Calculate the corrected peak response: 

Result = (rfm) 

r - peak response 
m ~ migration time of the peak (min) 

Calculate tne percentage of almotriptan reiated 
compound D, almotriptan N-dimer, and other 
impurities in the portion of Almotriptan Malate taken: 

Result - (Ru/R s) x (Cs/Cu) x 100 

Ru - corrected peak response ratio of the impurity 
to the Enternal standard from the Sample 
solution 

R$ ~ corrected peak response ratio of almotriptan 
to the internal standard from the Stanaard 
solution 

C 5 - concentration of USP Almotriptan Malate RS in 
the Standard solution (mg/mL) 

Cu - concentration of Almotriptan Malate in the 
Sample solution (mg/mL) 

Acceptance cnteria: See Tobie 1. 


Table 1 


Na me 

Rebtiue 

Migration 

Time 

Acceptance 

Criteria, 

NMT 

Atmotriotan N-damer j 

0.71 

0.3 

Internal standard^ 

0.7S 


Almotriptan related 
compound B c 

0.92 


Almotriptan^ 

1.0 


Almotriptan related 
compound C c d 

1.02 

_ 


a 2-{1 '({3-[2-fDimethylamino)ethyl3-] W-indol-5-yl}methyl)-5-[{pyrrolidFnJ - 
yis ulfony l)methy I]-1 H-i nd o|-3*y |}-N, A/-d!methyletha 1 -am i ne. 
b 4- Hy d roxy-4-phe ny tpipe rid i n e. 

c Thfs impurity is quantifted uskig the test for Organie impurities. 

* Almotnptari and almotriptan related compound C may not be fully re- 
solved. 
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Table 1 (Continued) 


Name 

Relative 

Mig raf i on 

Time 

Acceptance 
Criteria, 
NMT f%l 

Almotriptan related 
compound D 

1.22 

OJ 

Any individual unspedfied 
impurities 

— 

m 


a 2-(1 -C(3-[2-(DimethylaminD)eLhy!]-l H-indol-5-yl) methyl)-5-[(pyrrolidinJ- 
y Isuff ony l)methyl]-1 ff-i ndol-3-y l}-N, N-di m ethy leth an J -a m In e , 
b ą _Hyd roxy-4-p h enyfp iperi d Ine. 

c This Impurity is ąuantlfied using the test for Organie Impurities. 
d Almotriptan and almotriptan related compound C may not be fu Dy re- 
solved. 

« Organjc Impurities 

Buffer: Add 10 mL of triethylamine to every 1000 ml of 
0.01 M phosphoric add. Adjust with phosphoric acid to 
a pH of 6.5. 

Mobile phase: Acetonitrile and Buffer (15:85} 

System suitabiiity stock solution: 0.5 mg/mL each of 
USP Almotriptan Related Compound B RS, USP Almo¬ 
triptan Related Compound C RS, and USP Almotriptan 
Related Compound D RS in methanol 
System suitabiiity solution: 0.005 mg/mL each of USP 
Almotriptan Related Compound B RS, USP Almotriptan 
Related Compound C RS, and USP Almotriptan Related 
Compound D RS from System suitabiiity stock solution in 
water 

Standard solution: 0.007 mg/mL of USP Almotriptan 
Malate RS in water 

Sample solution: 3.5 mg/mL of Almotriptan Malate in 
water. Sonication may be used to promote dissolution. 
Chromatographic system 
(See Chromatography (62 1), System Suitabiiity ,) 

Modę: LC 

Detector: UV 210 nm 

Column: 4.ó-mm x 30-cm; 5-pm packing LI 

Flow ratę: 1 mL/min 

Injection volume: 20 pL 

Run time; 3 times the retention time of almotriptan 
System suitabiiity 

Samples: System suitabiiity solution and Standard 
solution 

[Notę—S ee Table 2 for the relatlve retention times.] 
Suitabiiity reąuirements 

Resolution: NLT 1.0 between almotriptan related 
compound C and almotriptan related compound D, 
System suitabiiity solution 

Reiative standard deviation: NMT 5.0% for six replh 
cate injections. Standard solution 
Analysis 

Sam pies: System suitabiiity solution. Standard solution , 
and Sample solution 

Chromatograph the System suitabiiity solution and iden- 
tify the components on the basis of their relative re¬ 
tention times, as shown in Table 2 . 

Calculate the percentage of each impurity in the por- 
tion of Almotriptan Malate taken: 

Result - (ru/r$) x (Q/C u ) x 100 

ru ~ peak response of each impurity from the 
Sample solution 

r$ - peak response of afmotripfan from the 
Standard solution 

C s - concentration of USP Almotriptan Malate RS in 
the Standard solution (mg/mL) 

Cu = concentration of Almotriptan Malate in the 
Sample solution (mg/mL) 


Acceptance criteria: See Tobie 2. 


Table 2 


Name 

Relative 

Retention 

Time 

Acceptance 
Criteria, 
NMT fo/ol 

Maile acich 

0.10 

_ 

Almotriptan related 
compound 8 

0.62 

0,1 

Almotriptan related 
compound C 

0.77 

0.5 

Almotriptan related 
compound D b 

0,92 


Almotriptan 

1.00 

_ 

Any other indmdual 
Impurity 


OJ 

Total Impurities^ 

— 

07 


Induded for Identification purposes only. 
b ThSs impurity is quantified using the Limit of Almotriptan Related Com¬ 
pound D and Almotriptan N-Dimer test. 

c The sum of all impurities from the test for Organie Impurities and the 
Limit of Almotriptan Retated Compound D and Almotriptan N-Dimer EesL 

• limit of Fumaric Aod 

Buffer: 6,8 g/L of monobasic potassium phosphate in 
water, Adjust with phosphoric add to a pH of 2,8. 
Mobile phase: Methanol and Buffer (5:95) 

Standard solution: 0.0085 mg/ml of USP Fumaric Add 
RS and 0.001 7 mg/mL of USP Maleic Acid RS in water. 
Sonication may be used to promote dissolution. 

Sample solution: 2,8 mg/mL of Almotriptan Malate in 
water, Sonication may be used to promote dissolution. 
Chromatographic system 
(See Chromatography (62 1), System Suitabiiity .) 

Modę: LC 

Detector: UV 220 nm 

Column: 4.6-mm x 25-cm; 5-p.m packing L7 
Fiow ratę: 0,7 mL/min 
Injection volume: IOjliL 

Run time: NLT 1.6 times the retention time of fumaric 
add 

System suitabiiity 
Sample: Standard solution 
[Notę —See Table 3 for relative retention times.] 

Suitabiiity reąuirements 

Resolution: NLT 2,0 between fumaric acid and ma¬ 
leic acid 

Relative standard deviation: NMT 5,0% for fumaric 
acid from six injections 
Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of fumaric acid (C 4 H 4 O 4 ) in 
the portion of Almotriptan Malate taken: 

Result = ( rjrs ) x ( Q/Cu ) x 100 

ry = peak response of fumaric add from the Sample 
solution 

rs - peak response of fumaric acid from the 
Standard solution 

Cs = concentration of USP Fumaric Acid RS in the 
Standard solution (mg/ml) 

Cu - concentration of Almotriptan Malate in the 
Sample solution (mq/mL) 

Acceptance criteria: See Table 3. 
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Table 3 


Na me 

Relative 

Retention 

Time 

Acceptance 

Criteria, 

NMT (°/o\ 

Maik acid* 

0.60 

— 

MaJeic acid J 

0.80 

__ 

Fumaric add 

1.0 

0.2 


J InducfecJ for Identification p u epos es only. 


5PECIFIC TESTS 

• Water Petermination, Method la (921): NMT 0.5% 

ADDITBONAL REQUIREMENT5 

* Packaging and Storage: Preserve in well-closed contain- 

ers. Storę at contro!fed room temperaturę. 

e USP Reference Standards (11) 

USP Almotriptan Malate RS 
USP Almotriptan Related Compound B RS 
2-{5-[(Pyrrolidin-l -ylsulfonyi)methyt]-1 tf-indol- 
3-yI}ethanamine hemifumarate. 

^sHazNaOaS - Y^EUCh 365.46 
USP Almotriptan Related Compound C RS 
A/-Methyt-2-{5-[(pyrroirdm-1-y!suifonyl)methyl]-l ft-indol- 
3-yl}etnanamine, 

CieHnNiCfeS 321.44 
USP Almotriptan Related Compound D RS 
l-[({3-[2-(Dfmethylamino)ethyl]indoP5-yl}methyl) 
suffony!]pyrrolidine N- oxide. 

C 17 H 25 N 3 0 3 S 351.46 

USP Fumarrc Acid RS 
USP Maieic Acid RS 


Aflmotrapltain TafoBets 

DEFINITION 

Almotriptan Tablets contain an amount of almotriptan mal¬ 
ate (Ci 7 H 25 N 3 0 2 S * CłHfiOs) e.quivalent to NLT 90.0% and 
NMT 110.0% of the labeled amount of almotriptan 
(C 17 HisN 3 02S). 

IDENTIFICATION 

® A. iNFRARED ABSORPTION ( 197 F) 

Sample: Sonicate 5 powdered Tablets in 25 ml of 
water. Extract the suspension with 25 mL of methylene 
chloride, and discard the organie phase* Add another 
25 mL of methySene chloride and 3 ml of 1 N sodium 
hydroxide, Extract the precipitated base into the or¬ 
ganie layer- Dry with anhydrous sodium sutfate, and 
evaporate the organie solvent. Prepare the residue oil as 
a film on a sodium chloride pellet. 

Acceptance eriteria: The IR spectrum obtained from 
the Sampie is consistent with Lhat of similarly prepared 
USP Almotriptan Malate RS. 

* B. The retention tlme of the major peak of the Sample 
solution eorresponds to that of the Standard solution, as 
obtained in the Assay , 

ASSAY 

a Procedurę 

Protect sam pies, the Reference Standards, and Solutions 
containing them from light. 

Buffer: Add 10 mL of triethylamine to every 1000 mL of 
0.01 M phosphoric add. Adjust with phosphoric add to 
a pH of 6 . 0 . 

Mobile phase: Acetonitrile and Buffer (10:90) 

Standard solution: 0.5 mg/ml of USP Almotriptan Mal¬ 
ate RS in Mobile phase . Sonication may be used to a id 
in dissofution. 


System suitability stock solution: 0. i mg/mL each of 
USP Almotriptan Related Compound B RS, USP Almo¬ 
triptan Related Compound C RS, and USP Almotriptan 
Related Compound D RS in methanol. Sonication may 
be used to aid in dissolution. 

System suitability solution: 0.001 mg/mL each of USP 
Almotriptan Related Compound B RS, USP Almotriptan 
Related Compound C RS, and USP Almotriptan Related 
Compound D RS prepared from the System suitability 
stock solution in Standard solution 
Sample solution: Nominalfy 0.5 mg/mL of almotriptan 
from Tablets prepared as foilows. Transfer NLT 8 Tablets 
into a suitable yofumetne fiask, and add 80% of the 
fiask volume of Mobile phase. Sonrcate for NLT 10 min, 
and di lute with Mobile phase to volume, Stir for 30 min, 
and centrifuge. Pass a portion of the supernatant 
throuah a suitable filter of 0.45-um porę size. Use the 
filtrate. 

Chromatographic system 

(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV210nm 

Column: 2.1 -mm x 10-cm; 1.8-pm packing LI 
Column temperaturę: 40° 

Flow ratę: 0.55 mL/min 
Injection volume; 3 pi 
System suitability 

Samples: Standard solution and System suitability 
solution 

[Notę —See Table 1 for the relative retention times.] 
Suitability requirements 

Resolution: NLT 1.5 between almotriptan related 
compound C and almotriptan peaks, System suitability 
solution 

Tailing factor: NMT 3.0, Standard solution 
Relative standard deviation: NMT 2.0%, Standard 
solution 

Analysis 

Sampies: Standard solution and Sampie solution 
Calculate the percentage of the labeled amount of al- 
motriptan (C 17 H 2 SN 3 O 2 S} in the portion of Tablets 
taken: 

Result - (rjrs) x (G/G,) x (Hf/Hz) x 100 

ro = peak response of almotriptan from the Sample 
solution 

rs - peak response of almotriptan from the 
Standard solution 

Cs - concentration of USP Almotriptan Malate RS in 
the Standard solution (mg/mL) 

Cu - nominaf concentration of almotriptan in the 
Sample solution (mg/mL) 

Mn = molecuiar weight of almotriptan, 335.46 
M f 2 - molecuiar weight of almotriptan malate, 

469.55 

Acceptance criteria; 90.0%-110.0% of the labeled 
amount of almotriptan 

PERFORMANCE TESTS 
<* DlSSOLUTEON (711) 

Medium: 0.1 Ń hydrochloric add; 900 mL 
Apparatus 2: 50 rpm 
Time: 15 min 

Standard solution: (L/600) mg/mL of USP Almotriptan 
Malate RS in Medium , where L Is the label claim in mg/ 
Tablet 

Sample solution: Pass a portion of the solution under 
test through a suitable filter of 0.45-pm porę size. 
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fnstrumental conditions 
Modę; UV 

Analytical wavelength 

For Tablets labeled to contain 6.25 mgr 228 nm 
For Tablets labeled to contain 12.5 mg: 284 nm 
Blank: Medium 
Analysts 

Sam pies: Standard solution and Sample salution 
Calcu late the percentage of the labeled amount of al- 
motriptan (C 17 H 25 N 3 O 2 S) dIssotved: 

Result - (Au/As) x (Cs/L) xVx (Mrt/Ma) x 100 

A u = absorbance of the Sample solution 
As — absorbance of the Standard solution 
Cs - concentration of USP Almotriptan Malate RS in 
the Standard solution (mg/mL) 
i = label claim (mg/Tablet) 

V = volume of Medium, 900 ml 

Mrł - molecular weight of almotriptan, 335.46 

M r2 = molecular weight of almotriptan malate, 

469.55 

Tolerances: NLT 80% (Q) of the labeled amount of al¬ 
motriptan (Ci/HzsNbOzS) is dissolved. 

» Uniformu y of Posage Units (905): Meet the 
requirements 

IMPURITIES 
> 0RGANIC IMPURITIES 

Mobile pbase, Standard solution. System suitability 
solution, Sample solution, Chromatographic system, 
and System suitability: Proceed as directed in the 
Assoy. 

Analysts 

Samples: Standard solution, System suitability solution , 
and Sample solution 

Chromatograph the System suitability solution and iden- 
tify the components on the basis of their relative re- 
tention times, as shown in Table 1. 

Caiculate the percentage of each degradation product 
in the portion of Tablets taken: 

Result = (rtr/rs) x (Cs/Cu) x (M rt /R 2 ) x 100 

fu - peak response of each degradation product 
from the Sample solution 
Cr — peak response of almotriptan from the 
Standard solution 

Cs - concentration of USP Almotriptan Malate RS in 
the Standard solution (mg/mL) 

C u = nominał concentration of almotriptan in the 
Sample solution (mg/mL) 

Mri “ molecular weight of almotriptan, 335,46 
M r 2 - molecular werght of almotriptan malate, 

469.55 

Acceptance criteria: See Table 1. 


Table t 


Na me 

Refative 

Reiention 

Time 

Acceptance 

Criteria, 

NMT 

SoEroalmotriptam 

0.32 

0.4 

2-HvdroxyalmotriDtan b 

0.47 

0.2 

Almotriptan related 
compound B' 

0,82 

— 


* 1 -MethyP5-[Cpyrroticlin-1 -ylsulfonylJmethynspirotindoline-S^^pyrrolidirt]- 
2-ol. 


b 342-(PimethylamEno)ethyE]-54(py no lidirh1 -ylsulfonyl)methyl]-1 H4ndol-2- 
oL 

c This is a process impurity that is included ir> this table for Identification 
oniy. This impurity is eon troi led in the dmg substance. This impurity is 
not to be repgrted for the drug product and is not to be included in the 
total degradation próbne ts. 


Table 1 (Continued) 


Name 

Relatiise 

Re tent i on 

Time 

Acceptance 
Criteria, 
NMT cm 

Almotriptan related 
compound C c 

0.93 

— 

Almotriptan 

1.0 


Almotriptan related 
comoound D 

1.39 

0.2 

Any lndividuaf 
unspecified 
degradation 
product 

— 

0.2 

Total degradation 
Products 

— 

1.0 


3 1 f -Methyf-5-[(pyrrolidin-l yisuffonyl)methylJsp]ro[indoline-3J r -pyrrotidin]- 
2-ol. 

b 3-[2-{Dimethy!amino3ethylFS-[fpyrrolidin-1 -yUulfony|)methyl]-l H-indoL2- 
oJ. 

*This es a process impurity that Es included in this table for identjfkation 
only. This impurity is controlled En the drug substance. This impurity is 
not to be reported for the drug product and Es not ta be Induaed in the 
total degradation products, 

ADDBTSONAL REQUIREMIENT5 

* Packaging and Storage: Presen/e in tight, llght-resistant 
containers. Storę at controlled room temperaturę. 

® USP Reference Standards (11) 

USP Almotriptan Malate RS 
USP Almotriptan Related Compound B RS 
2-{5-[(Pyrrolidin-l -ylsulfonyJ)methyl]d H- indol- 
3-yl}etnanamme hemifumarate. 

CiaHaaNiOaS ■ YzC^O 365.46 
USP Almotriptan Related Compound C RS 
N-Methy!-2-{5-[(pyrro!idin-1 -ylsulfonyl)methyt]d H-indoI- 
3-yl}ethanamine, 

C r ,H 23 N 3 0 2 S 321.44 

USP Almotriptan Related Compound D RS 
1-[({3-[2-(Dimethylamlno)ethy]]indoh5-yl}methyl) 
sulfony3]pyrrolidine /V-oxide. 

C^H^NsO^S 351.46 


Aloe 


DEFINITION 

Afoe is the dried latex of the leaves of Aloe vera (L.) Burm. f. 
(syn. Aloe barbadensis Mili.), known in commerce as atoe 
vera, Curaęao aloe, or Barbados aloe; or of Afoe ferox 
MIIL, or of hybrlds of Aloe ferox Mili. with Aloe africana 
Mili. and Aloe spicata Li., known in commerce as cape 
aloe (Fam. Oltaceae). Aloe vera contalns NLT 16.0% of 
aloin, and cape aloe and its hybrids contain NLT 6.0% of 
aloin, both calculated on the dried basis. 

IDENTIFICATION 

o A, 

Sample: 1 g flnely powdered 

Analysis; Mix the Sample wlth 25 mL of co!d water. 
Shake the mixture occasionalfy during 2 h, filter, and 
wash the filter and resldue with sufflcient cold water to 
make the filtra te measure 100 mL. 

Acceptance criteria: The color of the filtrate, viewed in 
the bulb of a 100-mL volumetric fiask, is dark orange 
with curaęao aloe and greenish yellow with cape aloe. 
The filtrate darkens on standing. [Notę—R eserve Ehe fil¬ 
tra te for Identification test 6.] 

* B. 

Sample: 5 mL of the filtrate obtalned in Identification 
test A 
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Analysis: Add 2 ml of nitric add to the Sample, and 
mix. 

Acceptance criteria: The mixture exhibits a reddish-or- 
ange color with aloe vera and a reddish-brown color 
that changes raprdly to green with cape aloe. 

* C Thin-Layer Chromatography 

Standard solution: 1.0 mg/mL of USP Alom RS in 
methanol 

Sample solution: 0,5 g of finely powdered Aloe in 
10 mL of methanol, sonicate for 15 min, centrifuge or 
filter, and use the supernatant or the filtrate. 

Chroma tog raphlc system 
(See Chromatography (6 21), Thin-Layer Chromato- 
graphy.) 

Adsorbent: Chroma tographic silica gel mixture with 
an average particie size ot 5 j^m (HPTLC plates) 
Application volume: 2 pL of the Standard solution and 
5 pL of the Sample solution as 8-mm bands 
Relative humidity: Condition the piąte to a relative 
humidity of about 33% using a suitable device. 
Developing solvent system: Ethyf acetale, methanol, 
and water (100:17:13) 

Developing distance: 6 cm 

Derh/atization reagent: 10% solution of potassium 
hydroxide in methanol (prepare in an ice bath) 
Analysis 

Sampfes: Standard solution and Sample solution 
Appfy the samples as bands to a suitable high perfor¬ 
mance thin-layer chromatographic piąte, Use a satu- 
rated chamber. Develop the chromatograms, dry in 
air, derivatize with Denvatization reagent , and heat at 
110° for 5 min. Examine under visible fight and UV 
Jrght at 365 nm. 

Acceptance criteria: Under yisible fight, the Sample so¬ 
lution chromatografu exhibits a brown band due to al- 
oin al about the mtddle uf Lhe chrumaluyram, corre- 
sponding in color and R? to the band exhibited by the 
Standard solution. Sample solution containing aloe vera 
exhibits an additional violet band due to 7-nydroxyaloin 
right below the aloin band, Sample solution containing 
cape aloe lacks the violet band due to 7-hydroxyaloin. 
Under UV light at 365 nm, the Sample solution chre¬ 
ma togram exhib(ts a yelfow ffuorescence band due to 
aloin, correspondmg in color and Rf to the band exhib- 
ited by the Standard solution , and a light blue fluores- 
cence band due to aloesine at about one third of the 
chromatogram, 

ASSAY 

* Content or Aloin 

Mobile phase: A mixture of acetonitrile and water (3:7) 
Standard solution: 0.1 mg/mL of USP Aloin RS in 
methanol and water (1:1) 

Sample solution: Transfer about 0.1 g of aloe vera or 
0.2 g of cape aloe, finely powdered and accurately 
weighed, to a 100-mL volumetric fiask, and add about 
75 mL of methanol. Sonicate for 30 min, cool to room 
temperaturę, adjust to volume using methanol, and 
mix. Before injection, pass through a PTFE membranę 
filter of 0.45-pm porę size, discardmg the first few mL 
of the filtrate. 

Chromatographk system 
(See Chromatography (621), System Suita bili ty.) 

Modę: LC 

Detector: UV 295 nm 

Column: 4.6-mm x 25-cm; end-capped 5-^im, packing 


Coiumn temperaturę: 43 ± 1 ° 

Flow ratę: 1.0 mL/min 
Injection volume: 20 jiL 
System sultability 
Sample: Standard solution 
Suitability reguirements 
Tailing factor: NMT 2.0 for the aloin peak 
Column efficiency: NLT 2000 theoretica! plates for 
the aloin peak 

Reiative standard deviatlon: NMT 2.0% determined 
from the aloin peak in repeated injections 
Analysis 

Samples: Standard solution and Sample solution 
[NOTĘ— Standard solution and Sample solution are stable 
for 8 h at room temperaturę,] 

Using the chromatogram of Standard solution , tdentify 
the retention time of the peak corresponding to aloin 
in the Sample solution. 

Calculate the percentage of aloin in the portion of Aloe 
taken: 

Result = (Wr 5 ) x Q x (WHO x 100 

r u ~ peak area for aloin from the Sample solution 

r s - peak area for aloin from the Standard solution 

Cj = concentration of USP Aloin RS in the Standard 
solution (mg/mL) 

V = finał volume of the Sample solution (mL) 

IV - weight of Aloe taken to prepare the Sample 
solution (mg) 

Acceptance criteria: Aloe vera contains NLT 16.0% of 
aloin, and cape aloe and its hybrids contain NLT 6.0% 
of aloin, both calculated on the dried basis, 

* WATER-SOLUBLE EXTRACTTVE 

Sample: 2 g of powdered Aloe 

Analysis: Mace ratę the Sample in 70 mL of water in a 
suitable fiask. Shake the mixture during 8 h at 30-min 
inten/als, and ailow »t to stand for 16 n without shak- 
ing. Filter, and wash the fiask and residue with smali 
portions of water, passing the washings through the fil¬ 
ier until the filtrate measures 100.0 mL. Evaporate a 
50-mL afiquot of the filtrate in a tared dish on a steam 
bath to dryness, and dry at 110° to constant weight. 
Acceptance criteria: The weight of water-soluble ex- 
tractive so obtained is NLT 50% of the weight of Aloe 
taken. 

SPECIFIC TESTS 

• LOSS ON DRYINC (731) 

Sample: Use a powdered sample. If the Aloe is not 
powdered, crusn it in a mortar until it passes through a 
no. 40 sieve, and mix the ground materiał before 
weighing Lhe sample. 

Analysis: Dry at 105° for 5 h, 

Acceptance criteria: NMT 12.0% 

* Articles of Botanical Ohigin, Total Ash (561) 

Acceptance criteria: NMT 4.0% 

• AlcoholInsoluble Substances 

Sample: 1 g of powdered Aloe 

Analysis: Aad tne Sample to 50 mL of alcohol in a fiask. 
Heat the mixture to boiltng, and maintain at rncipient 
boiling for 15 min, replacing any loss due to evapora- 
tion. Remove from the heat, and shake the mixture at 
intervals during 1 h. Pass through a smali dried and 
tared filter paper or a dried ano tared fiitering cmcible, 
and wash the residue on the filter with alcohol until the 
last washing is colorless, Dry the residue at T 05° to con¬ 
stant weight. 

Acceptance criteria: The weight of the residue is NMT 
10.0% of the weight of Aloe taken. 
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• BOTANIC CHARACTERISTICS 

Curaęao aloe: Brownish black, opaque masses. Its frae- 
tured surface ts uneven, waxy, and somewbat resinous. 

Cape aloe: Dusky to dark brown irreguiar masses, the 
surfaces of which are often covered with a yellowish 
powder. Its fracture is smooth and glassy, 

Powdered aloe: Yellow, yellowish brown to otive-brown 
in color. When mounted in olive oil, it appears as 
greenish*yellow to reddhh-bruwn irreyulai fiayments, 
the hues of which depend to some extent upon the 
thickness of the fragments, 

A0DST90NAL REQUIREMENTS 
0 y$P reference Standards (11) 

USP Alom RS 



C t 7H i3 CIN4 308.76 

4H-[1,2,4]Thazolo[4,3-ot][1 ,4]benzodiazepine, 8-chloro- 
1 -methyl-ó-phenyl-; 

8-Chforo-l -methyh6-phenyl-4ft-5-triazo]o[4,3-a][] ,4] 
benzodiazepine [28981*97-7]. 

DEFINITION 

Alprazolam contains NLT 98.0% and NMT 102.0% of 
C17H13ĆIN4. 

[Caution—C are should be taken to prevent inhaling parth 
cles of Alprazolam and exposing the skin to it.] 

IDENTIFICATION 

9 A. INFRARED ABSORPTION (197M) 

o B. The retention time of the major peak from fhe Sample 
soluthn corresponds to that from the Standard solution, 
as obtained in the Assoy. 

ASSAY 
a Procedurę 

Diluent: Acetonitrile and water (1:1) 

B uff er: 1.4 g/L of monobasic potassium phosphate in 
water 

Mobile phase: Acetonitrile and Buffer (1:1) 

Standard solution: 25 pg/mL of USP Alprazolam RS in 
Diluent. [Notę —The solution is stable for 48 h at room 
temperaturę when stored in closed containers.] 

Sample solution: 25 jag/mL of Alprazolam In Diluent. 
SonEcate for about 1 min. [Ngte —The solution is stable 
for 48 h at room temperaturę when stored in closed 
containers,] 

Chrom atographk system 

(See Chromatograpny (621), System Suita bili ty.) 


Modę: LC 

Detector: UV 231 nm 

Column: 4,6-mm x 25-cm; packing LI 

Column temperaturo: 40° 

Flow ratę: 1 ml/min 
Injection size: 20 jiL 
System suitability 
Sample: Standard solution 
5 u i Lab i H ty req u i rem e nts 
Tailing factor: NMT 2.0 
Relative standard deviation: NMT 2.0% 

Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of alprazolam (C 17 H 13 CIN 4 ) En 
the portion of Alprazolam taken: 

Result = ( r u /r s ) x ( Q/C u ) x 100 

ru - peak area from the Sample solution 

rs - peak area from the Standard solution 

C s - concentration of USP Alprazolam RS in the 
Standard solution (mg/mL) 

Cu - concentration of Alprazolam in the Sample 
solution (mg/mL) 

Acceptance critena: 98.0%~1 02.0% 

IMPURHTIES 

e Residue on Sgnition (281): NMT 0.5% 


De Se te the following: 

** Heavy Metals, Method li (231): 20 ppm« (Officul l-Jan-ZOtfl) 

* ORGANKI DMPURITIE5 

Diluent, Buffet/ Mobile phase, and Chromatographic 
system: Proceed as directed in the Assoy. 

System suitability solution: 20 pg/mL each of USP Al¬ 
prazolam RS, USP Alprazolam Refated Compound A RS, 
and USP 2~Armno-5-ch[orobenzophenone RS in Diluent 
Standard solution: 0.25 pg/mL of USP Alprazolam RS 
in Diluent. [NOTĘ—When stored in closed containers, 
the solution is stable for 48 h at room temperaturę.] 
Sample solution: 250 pg/mL of Alprazolam in Diluent. 
Sonicate for about 1 min. [Notę —When stored in 
closed containers, the Sample solution is stable for 24 h 
at room temperaturę.] 

System suitability 

Sam pies: Standard solution and System suitability 
solution 

[Notę —For relative retention times, see Tobie h] 
Suitability requirements 
Resolution: NLT 2.0 between alprazolam related 
compound A and alprazolam, System suitability 
solution 

Relative standard deviation: NMT 5.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Cafculate the percentage of each impurity in the por¬ 
tion of Alprazolam taken: 

Result = (ru/n) x ( Cs/Cu ) x (1/0 x 100 

ru - peak response for each impurity in the Sample 
solution 

^ - peak response for alprazolam from the 

Standard solution 

Cs - concentration of USP Alprazolam RS in the 
Standard solution (fig/ml) 

Cu - concentration of Alprazoiam in the Sample 
solution (pg/mL) 

F ~ relative response factor (see Table 1) 
Acceptance critena: See Tobie 1. 
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Table 1 


Name 

Relative 

Retention 

Time 

Relative 

Response 

Factor 

Acceptance 
Criteria, 
NMT (°/a\ 

Alprazolam related 
compound A 

0.8 

0.76 

0.15 

Alprazolam 

1.0 

1.0 

,_ 

2“Amino-5-chloro- 

benzophenone 

4.0 

1.0 

0.15 

tndMdual unspecb 
fied Impurity 


1.0 

0.10 

Total Impurities 

-_ 


1.0 


SPECIFIC TESTS 

* Hoss ON Drying (731): Dry a sample at 1 05° for 1 h: it 
loses NMT 0.5% of rts weight. 

ADDITIONAL REQUIREMENTS 

■ Packaginc and Storage; Preserze in tight containers, 
and storę at controlled room temperaturę. 

® USP Reference Standards (11) 

USP Alprazolam RS 

USP Alprazolam Related Compound A RS 
2-(2-Acetylhydrazino)-7-chloro-5-phenyl-3ff-1,4- 
benzodiazepine. 

USP 2"Amino-5-dilorobenzophenone RS 
2-Ami no-5<h lorobenzop henone. 

CnHioCJNO 231.68 


Alprazolam Compounded Orał 
$ no s pensa ora' 

DEFINITION 

Alprazolam Compounded Orał Suspension contains NLT 
90.0% and NMT 110.0% of the Jabeled amount of ab 
prazolam (CizHnCIN^. 

Prepare Alprazolam Compounded Orał Suspension 1 mg/mL 
as follows (see Phormaceutical Compaunaing—Nonstenie 
Preparations (795) ). 


Alprazolam 

100 mq 

Vehide: a 1:1 mixture of Vehide for Orai So¬ 
lution (reguiar or sugar-free), and Vehide 

for Orał Suspension, NF f a sufficient puantity 
to make 

100 mL 


Commmute tabfets in a suitable mortar to a fme powder, or 
add Alprazolam powder. Add about 20 mL of the Vehkle f 
and mix to a uniform pastę. Add the 1 /ehtcle in smali por- 
tions almost to volume, and mix thoroughly after each 
addition. Transfer the contents of the mortar, stepwise 
and auantitative!y, to a calibrated bottle. Add suffident 
Vehiele to bring to finał volume x and mix well. 

A5SAY 
* Procedurę 

Buffer: 0.04 M sodium acetate solution. Adjust with 
glacial acetic add to a pH of 2.4. 

Mobile phase: Methanoi, acetonitrile, and Buffer 
(45:8:47) 

Standard solution; 20 pg/ml of USP Alprazolam RS in 
Mobile phase 

Sample solution: Agitate the Container of Ora! Suspen¬ 
sion for 30 min on a rotating mixer, remove a 5-mL 
sample, and storę in a elear glass via! at -70° until ana- 
lyzed. At the time of anaJysis, remove the sample from 
the freezer, allow it to reach room temperaturę, and 
mix with a vortex mixer for 30 s. Difute a suitable vob 


ume of the Ora! Suspension in Mobile phase to obtarn a 
nominał concentration of 20 j-ig/mL 
Chromatographic system 
(See Chro ma tog ropny <621}, System Suitability.) 

Modę: LC 

Detector: UV 230 nm 
Column: 4.6-mm x 25-cm; 5-pm packing LI 
Flow ratę: 0.6 ml/min 
Injection vo!ume: 20 pi 
System suitability 
Sample: Standard solution 

[Notę—T he retention time of alprazolam is about 10 
min.] 

Suitability requirements 

Relatlve standard deviatror»: NMT 1 .4% for replicate 
injections 
Artafysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of ab 
prazolam (Ci 7 Ht 3 CIN 4 ) in the portion of Orai Suspen¬ 
sion taken: 

Result ss (ru/rs) x (Cs/Cu) x 100 

ru = peak response from the Sample solution 

rs - peak response from the Standard solution 

Cs - concentration of USP Alprazolam RS in the 
Standard solution (jig/mL) 

Cu = nominał concentration of alprazolam in the 
Sample solution (pg/mL) 

Acceptance enteria: 90.0%-l 1 0.0% 

SPECIFIC TESTS 

* PH (791): 4.0-5.0 

ADDITIONAL REQUIREMENT5 

* Packaging and Storage: Package in tight, light-resistant 

containers. Storę at controlled room temperaturę, or In a 
refrigerator. 

■ Beyond-ŁJse Datę: NMT 60 days after the day on which 
it was compounded when stored at controlled room 
temperaturę or in a refrigerator 

* Labeling: La bel it to State that it is to be weibshaken 

before use, and to state the Beyond-Use Datę. 

* USP Reference Standards (11) 

USP Alprazolam RS 


Aaprazoflarn Tablets 

DEFINITION 

Alprazolam Tablets contain NLT 90.0% and NMT 110.0% of 
the labeled amount of alprazolam {C^HnCIN^. 

IDENTIFICATION 

■ A. INFRARED AB50RPTION 

Sample: An amount of finely powdered Tablets, equiva- 
lent to 15 mg of alprazolam, prepared as foflows. Dis- 
solve the Sample in 10 mL of 10 mg/mL of sodium car- 
bonate solution. Add 15 mL of chloroform, and shake 
vigorously for 30 min. Centrifuge, withdraw the aque 
ous layer, and transfer the chloroform to a clean Con¬ 
tainer. Add 200 mg of potassium bromlde. Evaporate 
the chloroform from thls mtxture to dryness, and dry 
the dlspersion in vacuum at 60° for 24 h. Grind this 
dispersion into a fine powder, Prepare a suitable pellet 
for testing by placing 100 mg of dried potassium bro- 
mide into a die. Sprinkle 20 mg of the finely ground 
alprazdam-potassium bromide dispersion on to the 
dried potassium bromide layer, and cover with another 
specimen of 100 mg of dried potassium bromide. 
Acceptance enteria: The IR absorption spectrum of the 
potassium bromide dispersion so obtained exhibits 
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maxima characteristic of alprazolam, as compared to 
that of a similar preparation of USP Alprazolam RS, at 
the foltowing wavenumbers: at 1609, 1578, 1566, 

1539, 1487, and 1379 wavenumbers in the region of 
1650- 1300 cm- 1 ; at 932, 891, 826, 779, 746, 696, 
and 658 wavenumbers in the region of 975-600 cm- 1 . 

AS5AY 

* Procedurę 

Mobile phase: Acetonitrile, chloroform, butyl alcohol, 
glacial acetic acid, and water (850: 80: 50: 0.5: 20) 
Interna) standard solution: 0,25 mg/mL of triazolam in 
acetonitrile 

Standard stock solution: 0.25 mg/mL of OSP Alprazo¬ 
lam RS in Internal standard solution 
Standard solution: 25 jig/mL of USP Alprazolam RS 
from Standard stock solution in acetonitrile 
Sample solution: Nominally 25 fig/mL of alprazolam 
from finely powdered Tablets (NLT 20) prepared as fol- 
!ows. Transfer a suitable amount of the powdered tab¬ 
lets to a suitable volumetric fiask. Add 1% of the fiask 
volume of water. Transfer 10% of the fiask volume of 
Internat standard solution, shake vigorousiy for 10 min, 
and dilute with acetonitrile to vo!ume_ 
Chromatographic system 
(See Chromatograpny (621), System Suitability,) 

Modę: LC 

Detector: UV 254 nm 
Column: 4.6-mm x 30-cm; packing L3 
Flow ratę: 2 mL/min 
Injection size: 20 pL 
System suitability 
Sample: Standard solution 
Suitability requirements 
Resolution: NLT 2.0 between triazolam and 
alprazolam 

Refative standard devtation: NMT 2.0% for replicate 
injections 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of ah 
prazoiam (Ci?HijCIN.J in the portion of Tablets taken: 

Resuit = (Ru/R$) x (Cs/Cu) x 100 

Ru - peak area response ralio of the alprazolam 
peak relative to the internal standard peak 
from the Sample solution 

R s - peak area response ratio of the alprazolam 
peak relative to the interna! standard peak 
from the Standard solution 
C s = concentration of USP Alprazolam RS in the 
Standard solution (pg/mL) 

Cu ~ nominał concentration of alprazolam in the 
Sample solution (jig/mL) 

Acceptance criteria: 90.0%-110.0% 

PERFORMANCE TESTS 

* Dis solution, Procedurę for a Pooled Sample <711) 

Buffer stock solution: Dissolve 80 g of monobasic po¬ 
tassium phosphate and 20 g of dibasic potassium pnos- 
phate in 1 L of water. Add, with mixing, phosphoric 
add or potassium hydroxśde solution (45 in 100), as 
necessary to adjust the solution, such that the resulting 
solution has a pH of 6.0 ± 0.1. 

Buffer: Prepare a l -in-10 dllution of the Buffer stock so¬ 
lution to obtain a solution that has a pH of 6.0 ± OJ. 
Medium: Buffer, 500 mL 
Apparatus 1: 100 rpm 
Time: 30 min 

Mobile phase: Acetonitrile, tetrahydrofuran, and Buffer 
(35:5:60) 


? phase, Chromatographic system, and System 
Proceed as directed in the Assay* 


Standard stock solution: 0.05 mg/mL of USP Alprazo¬ 
lam RS in methanol 

Standard solution: Add 50 mL of Buffer stock soiution 
and 250 mL of water to a 500-mL fiask. Add to the fiask 
5.0 mL of Standard stock solution for every 0.25 mg of 
alprazolam contained in the Tablet being assayed. Dh 
lute with water to vo!ume. 

Sample solution: Pass a portion of the solution under 
test Lhruuyh a suitable filier. 

Chromatographic system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 

Column: 4.6-mm x 10-cm; packing L7 

Flow ratę: 1 mL/min 

System suitability 
Sample: Standard solution 
Suitability requirements 
Column efficiency: NLT 500 theoretical plates 
Relatrve standard deviation: NMT 3.0% for replicate 
injections 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of labeled amount of alprazo¬ 
lam (Ct 7 H 13 C!N 4 ) dissolved. 

Tolerances: NLT 80% (Q) of the labeled amount of al¬ 
prazolam (C, ? HnCIN 4 ) is di$solved. 

* tlNIFORM(TV OF DOSAGE UNITS (905) 

Mobile 
suitabili _ 

(nternai standard solution 0.032 mg/mL of triazolam 
in acetonitrile 

Standard solution: 0.025 mg/mL of USP Alprazolam RS 
in InternaI standard soiution 

Sample solution: Transfer 1 Tablet to a Container. Add 
0.4 mL of water directly onto the Tablet, allow the Tab¬ 
let to stand for 2 min, and then swrrl the Container to 
disperse the Tablet. For eveiy 0.25 mg of aiprazolam 
contained in the Tablet, add 10.0 mL of Internal stan¬ 
dard solution to the Container. Shake, and centrifuge if 
necessary. 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of alprazolam (C 17 H 13 CIN 4 ) in 
the Tablet taken: 

Resuit - (Ru/Rs) xCxl/x(l 00/L) 

Ru = peak area response ratio of the atprazofam 
peak re!ative to the internal standard peak 
from the Sample solution 

R$ = peak area response ratio of the alprazolam 
peak re]ative to the Interna! standard peak 
from the Standard solution 

C = concentration of USP Alprazolam RS in the 
Standard solution (mg/ml) 

V = volume of Internal standard solution used to 
prepare the Sample solution (mL) 

£ = label clalm (mg/Tablet) 

Acceptance criteria: Meet the reguirements 

ADDITIONAL REQUIREMENTS 

* Packaging and STORAGE: Pre$erve in tight, llght-resistant 

containers, and storę at controlled room temperaturę. 

* USP Reference Standards (11) 

USP Alprazolam RS 
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Alprazolam Extended-i$elease Tablets 

DEFINITION 

Alprazolam Extended-Release Tablets contaln NLT 90,0% 
and NMT 110.0% of the labeled amount of alprazolam 
(CuhuCm,). 

IDENTI FU C ATS ON 

■ A, The retention Ume of the major peak of the Sample 
solution corresponds to that of the Standard solution, as 
obtained in the Assay. 


Add the fotłowing: 

B. The UV spectrum of the major peak of the 5orr?p/e 
solution corresponds to that of the Standard solution , as 
obtained in the 

ASSAY 


Change to read: 



» Procedurę 

Mobile phase: Acetonitrile, water, and phosphoric add 
(350:650:1) 

Standard solution: 0.05 mg/mL of USP Alprazolam RS 
in methanol 

Sample solution: Nominafly 0,05 mg/mL of alprazolam 
prepared as follows. Transfer an appropriate number of 
Tablets to a suitable volumetnc f lasie Sonicate in 80% 
of the fiask volume of methanol for 15 min, and shake 
mechanically for 30 min. Dilute with methanol to finał 
volume, filter a portion of the solution, and discard the 
first 3 ml of ffltratę. 

Chromatographk system 
(See Chromatograpny (62 1), System Suita hi lity*) 

Modę: LC 

Detector: UV 254 nm. A For Identification B, use a di¬ 
odę array detector in the rangę of 200-400 nm.*(/ S w 
Column:' 4.6-mm x 15-cm; 5~jim packing L7 
Column temperaturę: 30° 

Flow ratę: 1 mL/min 
Injection volume: IOjjL 
System suitability 
Sample: Standard solution 
Suitability requirements 
Tailing factor: NMT 2.0 
Column efficiency: NLT 3000 theoretkal plates 
Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of al¬ 
prazolam (C 17 H 13 CIN 4 ) In the portion of Tablets taken: 


Result = ( ru/r$ ) x (Cs/Cu) x 100 


r u = peak response from the Sample solution 
= peak response from the Standard solution 
Cs - concentratton of USP Alprazolam RS tn the 
Standard solution (mq/mL) 

C u ~ nominał concentration of alprazolam in the 
Sample solution (mg/mL) 

Acceptance crlteria: 90.0%^110.0% 


PERFORMANCE TESTS 


Change to read: 

o DlSSOLUTION (711) 

Test 1 

Medium: pH 6.0 phosphate buffer (8.0 g/L of mono- 
basic potasslum phosphate and 2.0 g/L of dibasic po¬ 


tassium phosphate in water. Adjust with phosphoric 
add or potassium hydroxide to a pH of 6,0 ± 0 . 1 ); 

500 ml 

Apparatus 1: 100 rpm 
Times: 1, 4, 8 , and 12 h 

Mobile phase: Acetonitrlle, tetrahydrofuran, and Me¬ 
dium (7:1:12) 

Standard stock solution: 0,5 mg/mL of USP Alprazo¬ 
lam RS in acetonitrik 

Standard solution: (L/500) mg/mL of USP Alprazolam 
RS In Medium from the Standard stock solution, where i 
fs the tabel claim in mg/Tab!et 

Sample solution: Pass a portion of the solution under 
test through a suitable filter. 

Chromatographk system 
(See Chromotograpny (621), System Suitability .) 

Modę: LC 

Detector: UV 254 nm 

Column: 4.6-mm x 10 -cm; 5 -jum packing L7 
Flow ratę: 1 mL/mln 
Injection vofume: 1 00 pL 
System suitability 
Sample: Standard solution 
Suitability requirements 
Tailing factor: NMT 2.0 
Column efficiency: NLT 3000 theoretical plates 
Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of al¬ 
prazolam (C 17 H 0 CIN 4 ) dissolved: 

Result = (Wn) x (C 5 /L) x V x 100 

fu - peak response from the Sample solution 

r$ = peak response from the Standard solution 

Cs = concentratton of USP Alprazolam RS in the 
Standard solution (mg/mL) 

L = label daim (mg /Tablet) 

V - volume of Medium , 500 ml 

Toierances: See Tobie 1. 


Tabje 1 


Time 

fhl 

A 

mount Dissolved 

0'5-mg Tablet 
(%) 

2-mg Tablet 

3-mg Tablet 

cv> 

1 

NMT 25 

NMT 20 

NMT 20 

A 

40-60 

30-55 

30-55 

a 

70-90 

55-90 

65-90 

12 

NLT 85 

NLT 85 

NLT 85 


The percentages of the labeled amount of alprazolam 
(C^HuClNd released at Ehe Limes spedfied conform 
to Dissolution (711), Accep tance Tobie 2 . 

Test 2: If the product oompljes with this test, the label- 
ing indicates that it meets USP Dissolution Test 2. 
Medium: pH 6.0 phosphate buffer (8.0 g/L of mono- 
basie potassium phosphate and 2.0 g/L of dtbask po¬ 
tassium phosphate in water. Adjust with phosphoric 
add or potassium hydroxlde to a pH of 6.0 ±0.1); 

500 mL 

Apparatus 1: 100 rpm 
Times: 1, 4, 8, and 16 h 

Mobile phase: Aceton itnle, tetrahydrofuran, and Me¬ 
dium (35:5:60) 

Standard stock solution: 0.05 mg/mL of USP Alprazo¬ 
lam RS in methanol 

Standard solution; (L/500) mg/mL of USP Alprazolam 
RS in Medium from the Standard stock solution , where L 
is the label daim in mg/Tablet 

Sample solution: Pass a portion of the solution under 
test through a suitable filter. 
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Chromatographic system 

(See Chromatograpny (621), System Suitobility.) 

Modę: LC 

Detector: UV 254 nm 

Column: 4.6-mm x 7,5-cm; 5-|im packing L7 
FJow ratę: 1 3 mL/min 
Injection vofume: SOpl 
System suitability 
Sam ple: Standard soiutbn 
Suitability reąutrements 
Tailmg factor: NMT 1*5 
Refative standard deviation: NMT 2*0% 

Anaiysts 

Sam pi es: Standard solution and Sample sofution 
Calcuiate the concentration (C) of afprazolam 
(CwHuCIN^) in the sample withdrawn from the vessel 
at each time point (/): 

Result, « (r u /n) x Cs 

r u - peak response of alprazolam from the Sample 
solution at each tirne point 
rs = peak response of alprazolam from the 
Standard solution 

Q - concentration of USP Alprazolam RS in the 
Standard solution (mg/mL) 

Calcuiate the percentage of the labeied amount of 
alprazolam {C^HnGN^) dissolved at each time point 
(')* 

Resutb = C, x Vx (1/L)x 100 


ResuiU = [[Ci x(V~ \/ s )] + (C x V s )} x 0/0 x 100 


Result 3 - ( {C s x [V - (2 x V s )]) + [{G + G) x Vfl) x 
(1/0 x 100 


Result* - {{G x [V - (3 x V s )]} + [(C, + C + G) x VJ) x 
( 1 / 1 ) x 100 

G = concentration of afprazolam in the Sample 

solution at the specified time point (mg/mL) 

V = volume of Medium , 500 mL 
L - label clatm (mg/Tablet) 

V$ - volume of the Sample solution withdrawn at 
each time point % m r-iu^ois) (mL) 
Tolerances: See Table 2> 


Table 2 


Time 

Point 

(h 

Time 

£h) 

Amount Dissolved 

0.5-mg 
Tablet 

W 

1 mg 
Tablet 

m 

2-mg 

Tablet 

3-mg 

Tablet 

f%l 

1 

1 

NMT 25 

NMT 25 

NMT 20 

NMT 20 

2 

4 

45-60 

40-55 

30-50 

25 “45 

3 

8 

70-90 

65-85 

55-75 

50-70 

4 

16 

NLT 85 

NLT 85 

NLT 85 

NLT 80 


The percentages of the labeied amount of alprazolam 
(C17H13CIN4) released at the times specified conform 
to Dissoiution ( 711 ), Acceptance Table 2 * 

Test 3: If the product compfies with this test, the label- 
ing indicates that it meets USP Dissoiution Test 3, 
Medium: pH 6.0 phosphate buffer (8.0 g/L of mono- 
basic potassium phosphate and 2.0 g/L of dibasic po¬ 
tassium phosphate in water. Adjust with phosphorrc 
add or potassium hydroxide to a pH of 6.0 ± 0.1); 
500 mL, deaerated 


Apparatus 1: 100 rpm 

Times: 1, 4, and 8 n for Tabiets labeied to contain 
0.5 mg or 1 mg; 1, 4, 8 , and 16 h for Tabiets labeied 
to contain 2 mg or 3 mg 
Mobile phase: Acetonitrile and Medium (40:60) 
Standard stock solution: 0.5 mg/mL of USP Alprazo¬ 
lam RS in methanol 

Standard solution: (L/500) mg/mL of USP Alprazolam 
RS in Medium frnrn the Standard stock solution , where i 
is the labei daim in mg/Tablet 

Sample solution: Pass a portion of the solution under 
test through a suitable filier of l-pm porę size. 
Chromatographic system 
(See Chromatograpny (621), System Suitobility,) 

Modę: LC 

Detector: UV 254 nm 

Column: 4.6-mm x 10-cm; 3-pm or 5-jim packing L7 
Flow ratę: 1 mL/min 
Injection yolume: 100 fil 
System suitability 
Sample: Standard solution 
Suitability regurrements 
Relative standard deviation: NMT 5.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calcuiate the concentration (C) of alprazolam 
(C^HuCIN*) in the sample withdrawn from the vessel 
at each time point 0 ): 

Result = (ru/rs) x Cs 

ru = peak response of alprazolam from the Sample 
solution at each time point 
rs = peak response of alprazolam from the 
Standard solution 

C s = concentration of USP Alprazolam RS in the 
Standard solution (mg/mL) 

Calcuiate the percentage of the labeied amount of 
alprazolam (C 17 H 13 GN 4 ) dissolved at each time point 
(/): 

ResulU - G x Vx(1/[)x 100 


ResulU - {[C 2 x{V- V0] + (G x V s )} x (1/L) x 100 


Result* = ({G x [V - (2 x V s )]} + [(G + G) x V s }) x 
0/L) x 100 


Result* - ({G x [V - (3 x V*)]} + [(G + G + G) x Vi]) x 
(1/L) x 100 

G - concentration of alprazolam in the Sample 

solution at the specified time point (mg/mL) 

V - volume of Medium , 500 mL 
L = label claim (mg/Tablet) 

Vs - volume of the Sample solution withdrawn at 
each time point • cera 1 ^ 2010 ) (mL) 

Tolerances: See Table i. 


Table 3 


Time 

Point 

U) 

Time 

(h) 

Amount Dissolved 

0.5-mg 
Tablet 

(W 

Tmg 

Tablet 

2-mg 

Tablet 

3-mg 

Tablet 

(W 

T 

1 

T5-35 

10-30 

10-30 

5-25 

2 

4 

50-75 

45-45 

30-55 

25-50 

3 

8 

NLT 75 

NLT 70 

60-80 

50-75 

4 

16 

_ . 

_ 

NLT 85 

NLT 80 
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The percentages of the labeled amount of alprazolam 
(C 17 H 11 CIN 4 ) released at the times specified conform 
to Dissolution (71 1), Acceptance Table 2, 

Test 4: If the product complies with this test, the label- 
ing indicates that it meets USP Dissolution Test 4. 
Medium: pH 6.0 phosphate buffer (8.0 g/L of mono- 
basic potassium phosphate and 2.0 g/L of dibasic po- 
tassium phosphate in water. Adjust with phosphonc 
add or potassium hydroxide to a pH of 6.0); 500 mL 
Apparatus 1 (20-mesh basket): 100 rpm 
Times: 1, 4, 8 , and 16 h 
Mobile phase: Acetonitrile and Medium (32:68) 
Standard stock solution: 0.4 mg/mL of USP Alprazo¬ 
lam RS m methanol 

Standard solution: (L/500) mg/mL of USP Alprazolam 
RS in Medium from the Standard stock solution , where i 
is the labę! claim in mg/Tabfet. Pass through a suitable 
filter of 0.45-pm porę size, and use the fil tratę. 

Sample solution: At the end of specified time Inter- 
vals, withdraw a known volume (V 5 ) of the solution 
from the dissolution vessel, and repłace an equal vol- 
ume of fresh Medium into the dissolution vessel. Pass 
the withdrawn sample through a suitable filter of 0.45- 
jim porę size, and use the frltrate. 

Chromatographic system 
(See Chromatography <621), System Suitabiiity.) 

Modę: LC 

Detector: UV 254 nm 
Column: 4.6-mm x 15-cm; 5-pm packing LI 
Flow ratę: 1.5 mL/min 
Injection volume: lOOpl 
System suitabiiity 
Sample: Standard solution 
Suitabiiity requirements 
Tailing factor: NMT 2.0 
Relative standard deviation: NMT 2.0% 

Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the concen trat ton (G) of alprazolam 
(C 17 HuCIN 4 ) in the sample withdrawn from the vessel 
at each time point ( i }: 

Result - (rdr$) x Cs 

fu = peak response of alprazolam from the Sample 
solution at each time point 
fi - peak response of alprazolam from the 
Standard solution 

G - concentration of USP Alprazolam RS in the 
Standard solution (mg/mL) 

Calculate the percentage of the labeled amount of 
alprazolam (CizHiaGN*) dissolved at each time point 
0 ): 

Result! ~OxVx (t/t) x 100 


Result; = [(G x V) + (C, x V$)] x (1/L) x 100 


Resultj » ([G x VI + [(G + Ci) x V,]} x 
( 1 /L)x 100 


ResulU = {[G x V\ + [(G + G + O) x V s }} x ( 1 /L) x 

100 

G = concentration of alprazolam in the Sample 

solution at the specified time point (mg/mL) 


V = volume of Medium , 500 mL 
L = la bel da im (mg/Tablet) 

V$ = volume of the Sample solution withdrawn at 
each time point and replaced with Medium 
(mL) 

Tolerances: See Table 4, 


Table 4 


Time 

Point 

O) 

Time 

(h) 

Amount 1 

EHssolved 

0.5-mg 

Tablet 

<°/o) 

1 mg 
Tablet 

(%) 

2-mg 
Tablet 

<%> 

3-mg 

Tablet 

<%) 

1 

1 

NMT 40 

NMT 35 

NMT 35 

NMT 35 

2 

4 

50-75 

45-65 

35-55 

30-55 

3 

8 

NIT 75 

70-90 

55-75 

50-70 

4 

16 

NLT 85 

NLT 85 

NLT 85 

NLT 75 


The percentages of the labeled amount of alprazolam 
(G 7 H 13 CIN 4 ) released at the times specified conform 
to Dissolution (711), Acceptance Table 2. 

Test 5: If the product complies with this test, the Jabel- 
ing indicates that it meets USP Dissolution Test 5. 
Medium: pH 6.0 phosphate buffer (8.0 g/L of mono- 
basie potassium phosphate and 2.0 g/L of dibasic po¬ 
tassium phosphate in water. Adjust with phosphonc 
acid to a pH of 6.0); 500 mL 
Apparatus 1: 100 rpm 
Times: 1, 4, 8 , and 16 h 

Mobile phase: Acetonitrile, water, and phosphoric 
add (350:650:1) 

Standard stock solution: 0.5 mg/mL of USP Alprazo¬ 
lam RS in methanol 

Standard solution: (L/500) mg/mL of USP Alprazolam 
RS in Medium from the Standard stock solution , where L 
is the label claim in mg/Tablet 

Sample solution: Pass a portion of the solution under 
test through a suitable filter of 0.45-pm porę size, and 
use the filtra te. 

Chromatographic system 
(See Chromo tog ropny (621), System Suitabiiity.) 

Modę: LC 

Detector: UV 254 nm 

Column: 4.6-mm x 15-cm; 5-pm packing L7 
Column temperaturę: 30° 

Flow ratę: 1 mL/min 
Injection volume: 50 pL 
System suitabiiity 
Sample: Standard solution 
Suitabiiity reąuirements 
Tatling raetor: NMT 2.0 
Re)ative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the concentration (G) of alprazolam 
(G 7 H 13 CIN 4 ) in the sample withdrawn from the vesse! 
at each time point (/): 

Resulb = (Wfs) x Ci 

r u s peak response of alprazolam from the Sample 
solution at each time point 
^ = peak response of alprazolam from the 

Standard solution 

Cs - concentration of USP Alprazolam RS in the 
Standard solution (mg/mL) 
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Calculate the percentage of the labeled amount of 
alprazolam (Ci/H| 3 CIN^) dissolved at each time point 

CO- 

ResulEi ^ O x Vx (1/t) x 100 


ResulU = {[C 2 x ( V - Vs)] + (Cr x V*)} x (1/0 x 100 


Results = ({Cj x[V-(2x V$]} + [(& + C,) x l/J) x 
(1/0 x 100 


ResulU - ({O x [V- (3 x V s )]} + [<Ci + O + O) x V s ]) x 

(1/0x100 

G = concentration of alprazolam in the Sompfe 

soiution at the specified time point (mg/mL) 

V = volume of Medium, 500 mL 
L - iabel claim (mg/Tablet) 

V$ - volume of the Sample soiution withdrawn at 
each time point (mL) 

Tolerances: See Tobie 5, 


Table 5 


Time Point 

m 

Time 

(hl 

Amount Dissolvetf 

f%1 

1 

1 

NMT 25 

2 

4 

40-65 

3 

8 

65 -95 

4 

16 

NLT 85 


The percentages of the labeled amount of alprazolam 
(C17H13CIN4} released at the times specified conform 
to Dissolution <711 }, Acceptance Tobie 2 . 

* Uniformity of Dosage Units (905): Meet the 
requirements 

IMPUR1TIE5 

* Organic Impurities 

Buffer: 5.4 g/L of monobasic potassium phosphate 
(KH2PO4) in water Adjust with phosphoric acid to a pH 
of 3.4. 

Soiution A: Acetonitrile, methanol, and Buffer 
(27:10:63) 

Soiution B: Acetonitrile, methanol, and Buffer (7:3:10) 
Mobile phase: See Tobie 6. 


Table 6 


Time 

(mini 

Soiution A 

(%) 

Soiution 8 
(%> 

0 

95 

5 

22 

95 

5 

25 

15 

85 

60 

15 

85 

60.1 

95 

5 

70 

95 

5 


System suitability soiution: 1 jig/ml each of USP 
Chlordiazepoxide Related Compound A RS, USP Al 
prazolam Related Compound A RS # and USP 
Nordazepam RS; and 0.4 jig/mL of USP Alprazolam RS 
in methanol 

Standard soiution: 0.4 pg/mL of USP Alprazolam RS in 
methanol 

Sample soiution: Prom NLT 20 Tablets ground to a fine 
powder, transfer an amount of powder to a suitable 
fiask to obtain a nominał concentration of 0.2 mg/mL 
of alprazolam in methanol. [Ngte—S onicate for 15 min 
to dissolve the contents.] Fiiter a portfon, and discard 
the first 1 mL of filtrate. 


Chromatographrc system 

(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 230 nm 

Column: 4.6-mm x 25-cm; 5-jim packing L7 
Flow ratę: 1.5 ml/min 
Injection vofume: 10 pL 
System suitability 

Samples: System suitability soiution and Standard 
soiution 

[NOTĘ—The refative retention times are llsted in Table 
7.] 

Suitability requirements 

Resolution: NLT 1.5 between nordazepam and al¬ 
prazolam; NLT 1.5 between chlordiazepoxide related 
compound A and alprazolam related compound A, 
System suitability soiution 

Taifing factor: NMT 2.0 for the alprazolam peak, Sys¬ 
tem suitability soiution 

Relative standard deviation: NMT 5%, Standard 
soiution 
Analysis 

Samples: Standard soiution and Sample soiution 
Calculate the percentage of each impurity in the por- 
tion of Tablets taken: 

Result - (ru/rj) x (CJCJ) x (1 /F) x 100 

ru = peak response of the impurity from the 
Sample soiution 

- peak response from the Standard soiution 
C s = concentration of USP Alprazolam RS in the 
Standard soiution (mg/mL) 

Cu = nominał concentration of alprazolam in the 
Sample soiution (mg/mL) 

F = relafwe response factor (see Table 7) 
Acceptance criteria: See Table 7. 


Table 7 


Name 

Relatiue 

Retention 

Time 

Relative 

Response 

Factor 

Acceptance 
Criteria, 
NMT (W 

Chfordiazepoxide 
related compound 

A , 

0.36 

1.0 

0.2 

Alprazolam related 
compound A 

0.45 

0.7 

0.5 

Nordazepam^ 

0.8 

TO 

0.2 

Alorazolam 

TO 

___ 


2-Amino-5-chloro- 

benzoohenone 

1.8 

0.9 

05 

Amtno-denyatiye 1 

2.2 

T .2 

0.5 

Any other indmdua! 
degradation 
p rodua 

— 

TO 

0.2 

Total Imourilies 

— 

-— 

2.0 


4 If possibJe from the manufacturing process. 

*■ ?XIhlor0-5-phenyM,3HdihydrQ-2tf-T4-benzQdiazeprrK2-ane. 
c 7-Chlofo-1 -methyl-5’phenyl[l,2^4}triazolo[4 r 3>o]quinofin-4-amine. 


ADDITIONAL R E QU1 RE ME NT 5 

* Packaging and Storage: Preserve in tight, light-resistant 
containers, and storę at room temperaturę. 

* Labeling: The [abeiing States the Dissolution test used 
only if Test 1 is not used. 
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Change to read: 

* USP Reference Standards (11) 

USP Alprazolam RS 

USP Alprazolam Related Compound A RS 
2-(2-Acetylhydrazmo)-7<hloro-5-phenyl-3tf-'t,4- 
benzodiazepine. 

Cr/H^CIN^O 326.78 

USP Chlordiazepoxłde Related Compound A RS 
7-Chloro-l,3-aihydro-5-pbenyl-2H-1,4-benzodiazepin- 
2-one 4-oxide. 

CisH„CIN 2 02 a 286.7W 4 , 

USP Nordazepam RS 


Alprazolam Orally Disintegrating 
Tablets 


DEFINITION 

Alprazolam Orally Disintegrating Tabiets contain NLT 90.0% 
and NMT 110.0% of the labeled amount of alprazolam 
(C^HnCINd- 

IDENTIFICATION 


Cha tuje to read: 

• A A *Aumo The retention time of the major peak of the 
Sample sołution corresponds to that of the Standard solu- 
tion f as obtained m the Assay. 

Add the fołfowłng: 

** B. The UV spectrum of the major peak of the Sample 
sołution corresponds to that of the Standard sołution r as 
obtained in the Assay.itw/o 

ASSAY 


Change to read: 

* Procedurę 

Buffer: 6.8 g/L of monobasic potassium phosphate in 
water. Adiust with phosphorjc add to a pH oł 3.5. 

Diluent: Acetonitrile and water (60:40) 

Mobile phase: Acetonitrile, methanol, and Buffer 
(35:10:55) 

Standard sołution: 10|ig/ml of USP Alprazolam RS in 
Diluent 

Sample sołution: Nominally 10 pg/mL of alprazolam 
frorn Tabiets prepared as follows. Transfer 10 Tabiets to 
a suitable volumetric fiask. Add Diluent to yoiume and 
pass through a suitable filter. [Noti—S onicate with in- 
termittent shaking to help dissolye, if necessary.] 

Chromatographk system 
(See Chromatograpny (621), System Suitability,) 

Modę: LC 

Detector: UV 221 nm. *For Identification B, use a di¬ 
odę array detector in the rangę of 200-400 nm.*^^ 


Gołumn: 4.6-mm x 15-cm; 5-pm packing L7 
Column temperaturę: 30° 

Flow ratę: 1.5 mL/min 
Injection yolume: 30 pi 
System suitability 
Sample: Standard sołution 
Suitability reguirements 
Tafling factor: NMT 1.5 
Rdative standard dev1ation: NMT 2.0% 

Analysis 

Samples: Standard sołution and Sample sołution 
Calcuiate the percentage of the labeled amount of ab 
prazolam (C^H^CIN^) in the portion of Tabiets taken: 

Result = ( nJrs ) x (C s /Cu) x 100 

r u - peak response from the Sample sołution 

r s = peak response from the Standard sołution 

C s = concentration of USP Alprazolam RS in the 
Standard sołution (pg/ml) 

C u = nominał concentration of alprazolam In the 
Sample sołution (pg/mL) 

Acceptance criteria: 9G.0%-110.0% 

PERFORMANCE TESTS 

* Disintecration <701) 

Test 1 

Time: NMT 60 s 

Test 2: If the product complies with this test, the fabel- 
ing indicates that it meets USP Disintegration Test 2. 
Time: NMT 30 s 


Change to read: 

* DJ550LUT10N (711) 

Test 1 

Medium: pH 6.0 phosphate buffer {8 g/L of monoba¬ 
sic potassium phosphate and 2 g/L of dibasic potas¬ 
sium phosphate in water. Adjust with phosphoric actd 
or difuted potassium hydroxide to a pH of 6.0 ± 0.1); 
900 mL 

Apparatus 2: 50 rpm 
Time: 10 min 

Mobile phase, Chromatocjraphic system, and System 
suitability: Proceed as drrected in the Assay f excepl 
use an Injection volume of 100 fiL. 

Standard stock sołution: A 0.05 mg/mLA^™ of USP 
Alprazolam RS in methanob [NOTĘ—Sonicate to help 
dissolye, if necessary.] 

Standard sołution: A (E/10001 mg/mL AW Mu of USP Al¬ 
prazolam RS A from the Standard stock sołution in /We- 
dium t ±u$No where i is the labę! claim in A mg/ 

Tablet* * ** USP40 

Sampie sołution: Pass a portion of the sołution under 
test through a nylon membrana filter of 0.45-pm porę 
stze, discarding the first few mL. 

Anafysis 

Samples: Standard sołution and Sample sofution 
Calcuiate the percentage of the labeled amount of 
alprazolam (C^HtiGN^) dissolyed: 

Result - (ft//r0 xQxVx O/L) x 100 

fu = peak response from the Sample sołution 

H = peak response from the Standard sołution 

Q = concentration of USP Alprazolam RS in the 
Standard sołution (mg/ml) 

V = volume of Medium , 900 mL 
L = label claim (mg/Tablet) 

Toierances: NLT 80% (Q) of the labeled amount of 
alprazolam (Ci/H^CINO is disso!ved. 

Test 2: If the product complies with this test, the label- 
ing indicates that it meets USP Dissołution Test 2. 
Medium: pH 6.0 phosphate buffer (8 g/L of monoba¬ 
sic potassium phosphate and 2 g/L of dibasic potas- 
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sium phosphate in water. Adjust with phosphoric acia 
or potassium hydroxide to a pH of 6.0 ± OJ); 500 mL 
Apparatus 2: 50 rpm 
Time: 10 min 

Bu (Ter: 136 g/L of monobasic potassium phosphate. 
Adjust with cfifute sodium hydroxide to a pH of 6.0. 
Mobile phase: Acetonitrile and Buffer (35:65) 
Standard stock solution: *0.05 mg/mLi^^ of USP 
Alprazolam RS in methanol, [Notę —Sonicate to help 
dissolve, if necessary.J 

Standard solution: *(1/500) mą/mlifow of USP Al- 
prazoiam RS *from the Standard stock solution in Me- 
dium,AUiP 40 where i is the Iabel clarm in *mg/ 
TableUw^o 

Sample solution: Pass a 5~mL aliguot of the solution 
under test through a suitable fil ter of 0.45-pm porę 
slze, discardlng the first 3 mL. 

Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 230 nm 

Column: 4.ó~mm x 7,5-cm; 5-]im packing L7 
Flow ratę: 1.5 mL/min 
fnjection voiume: 40 \xl 

Run time: 3 times the retention time of alprazolam 
System suitability 
5 a m pl e: Standard sotu tion 
Suitability requirements 
Tailing factor: NMT 2,0 
Relative standard deviation: NMT 2.0% 

Analysis 

Sampies: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
alprazolam (CiJHnClN.J dissolved: 

Result - (Wa) V x (1 /i) x 100 

fu - peak response from the Sample solution 

r s = peak response from the Standard solution 

Cs = concentration of USP Alprazolam RS in the 
Standard solution (mg/ml) 

V - volume of Medium, 500 ml 
L = Iabel clalm (mg/Tablet) 

Tolerances: NLT 70% (Q) of the labeled amount of 
alprazolam (CuHtaCIN*) is dissolved. 

* Uniformu y of DosaGe Units (905): Meet the 

reguirements 

1MPURITIES 

* 0RGANIC IMPURIT1ES 

Difuent: Prepare as directed In the Assoy . 

Buffer: 6.8 g/L of monobasic potassium phosphate in 
water. Adjust with phosphoric acid to a pH of 3.0, 
Solution A: Acetonitrile, methanol, and Buffer 
(25:20:55) 

Solution B: Acetonitrile, methanol, and Buffer (40:5:55) 
Mobile phase: See Tobie T 


Table 1 


Tłffie 

(min) 

Solution A 

(%) 

Solution B 
(%) 

0 

100 

0 

12 

100 

0 

15 

0 

100 

60 

0 

100 

65 

100 

0 

70 

100 

0 


Standard solution: 0.6 )ig/mt of USP Alprazolam RS in 
Diluent 

Sample solution: Nominally 200 jag/mL of alprazolam 
in Diluent. Prepare using 10 Tablets, and pass through a 
suitable fil ter. 


Chromatographk system 

(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 240 nm 

Column: 4.6-mm x 15-cm; 5-jam packing 17 
Column temperaturę: 30* 

Flow ratę: 1.2 mL/min 
Injection volume: 25 pL 
System suitability 
Sample: Standard solution 
Suitability reguirements 
Theoretkal plates: NLT 2000 
Tariing factor: NMT 1,5 
Relative standard deyration: NMT 6.0% 

Analysis 

Sampies: Standard solution and Sample solution 
Calcu iate the percentage of each impurity in the por- 
tion of Tablets taken: 

Result s (r u /rj) x (C s /Q) x (1/0 x 100 

r u - peak response of each impurity from the 
Sample solution 

rs ~ peak response of alprazolam from the 
Standard solution 

Cj - concentration of USP Alprazolam RS in the 
Standard solution (jig/mL) 

Cu = nominał concentration of alprazolam in the 
Sample solution (yg/mL) 
f - relative response factor {see Table 2) 
Accepfance criteria: See Table 2, Disregard any peaks 
less than 0.05%, 


Table 2 


Name 

Relaflve 

Retention 

Time 

Relative 

Response 

Factor 

Acceptance 

Criteria, 

NMT 

Alprazolam related 
comoound A** 

0.8 

— 

— 

Alprazolam 

1.0 

_. 

__ 

2-Amtno-5- 
chl oroben zophe nonę 

2.9 

1.9 

0.5 

Any other unknown 
rmourity 


1.0 

0,5 

To tal impurities 

_ 

— 

2,0 


a 2-(2AceLylhydr3zino)-7-chbró-S'ph^nyf3H-1,4-benzodiazeptne. 
b Disregard the peak due to alprazolarn related compound A r because it is 
a protess impurity in alprazolam, 

ADDfTIONAL REQUIREMENT$ 

* Packagino amd Storage: Pres en/e in tight containers, 
and storę at controlled room temperaturę. 

* Labeling: When morę than one Disintegration test is 
given # the labeling States the Disintegratlon test used only 
if Test 7 is not used. When morę than one Dissolution test 
is given, the labeling States the Dissolution test used oniy 
rf Test J is not used. 

* USP Reference Standards (11) 

USP Alprazolam RS 


Alprostadil 



C 20 H,4O s 354.48 
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Prost*! 3-en-1 -otc acid, 11,15-dihydroxy-9-oxo-, (11 ol! 3£ 
155)-; 

(! /?,2/?3fl)-3-Hydroxy-2-[(£)-(3S>3-hydroxy-1 -octenyJ]-5- 
oxocyclopentaneheptanoic acid [745-65-3], 


DEFINITION 

Alprostadil contains NLT 95,0% and NMT 105.0% of alpros- 
tadSI (C;oH 340 5 X cafculated on Lhe anhydrous basis. 
[Caution —Great care shouJd be taken to prevent inhaling 
particles of Alprostadil and exposing the skin to itj 


IDENTIFICATION 
* A. INFRARED ABSORPTION (197M) 


AS5AY 
* Procedurę 

Use freshly prepared Solutions, 

Mobile pnase: Methanol, acetonitrile, and 04 M mon- 
obasit potassium phosphate (2:1:2), Adjust with phos- 
phoric acid to a pH of 3.0. 

Diluent: Methanol and water (90:10) 

Internal standard solution: 0.05 mg/mL of ethylpara- 
ben in Diluent 

Standard stock solution: 03 mg/mL of USP Alprostadil 
RS in Diluent 

Standard solution: 0.2 mg/mL of USP Alprostadil RS 
prepared by combining 2.0 mL of Standard stock solu¬ 
tion with 1.0 mL of Internal standard solution 
System suitability stock solution: 4.5 pg/mt of USP 
Prostaglandin Ai RS in Standard solution 
System suitability solution: Combine 2.0 mL of System 
suitability stock solution with 1.0 mL of interna! standard 
solution. 

Sample stock solution: 03 mg/mL of Alprostadil in 
Diluent 

Sample solution: 0.2 mg/mL of Alprostadil prepared by 
combining 2.0 mL of Sample stock solution and 1.0 mL 
of Internat standard solution 
Chromatographic system 
(See Chromatography <621), System Suitability.) 

Modę: LC 

Detector: Photodiode array detector or equivalent ca- 
pable of detecting UV wavelengths of 200-300 nm 
Analytical wavelength: 200 nm 
Column: 4.6-mm x 25-cm; packing LI 
Column temperaturę: 40° 

Flow ratę: 1 mL/min 
Injection volume: 20 jaL 
System suitability 
Sample: System suitability solution 
Suitability requirements 

Resolution: NLT 7.5 between prostaglandin At and 
alprostadil, and NLT 2.0 between prostaglandin A T 
and ethylparaben 

Refative standard deviation: NMT 2.0%, determined 
from the peak area rafio of alprostadil to 
ethylparaben 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of alprostadil (C 2 oH 3 40 5 ) in the 
portlon of Alprostadil taken: 


Result = (ffu/flj) x (Cs/Cl) x 100 

Ru “ peak area ratio of alprostadil to the internal 
standard from the Sample solution 
Ri - peak area ratio of alprostadil to the interna! 

standard from the Standard solution 
Cs = concentration of USP Alprostadil RS in the 
Standard solution (mg/mL) 

G = concentration of Alprostadil in the Sample 
solution (mg/mL) 

Acceptance criteria: 95.0%-l 05.0% on the anhydrous 
basis 


IMPURJTIE5 

* Residue on Icnition (281) 

Sample: 03 g 

Acceptance criteria: NMT 0.5% 

* Limit of Chromium 

Standard stock solution: 3.04 pg/mL of chromium 
trichloride in 0.05 M nitric acid 
Standard solution: 20 ng/mL of chromium (Cr) in al¬ 
cohol, prepared as follows. Transfer 2 mL of the Stan 
dard stock solution to a 100-mL vpłumetric fiask, and 
dilute with alcohol to volume, 

Sample solution: 1,0 mg/mL of Alprostadil in alcohol 
Blank: Alcohol 
Instrumental conditions 
(See Atomie Absorption Spectroscopy (852),) 

Modę: Atomie absorption spectroscopy 
Lamp: Chromium hollow-cathode 
Analytical wavelength: 357.9 nm 
Atomization type: Graphite furnace 
Temperatures 
Drying: 100° 

Ashing: 1000° 

Atomization: 2700° 

Injection vo!ume: 20 pL 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of chromium (Cr) in the por- 
tion of Alprostadil taken: 

Result = (AułA,) x (G/G) x 1 00 

A u - absorbance of the Sample solution 
A s - absorbance of the Standard solution 
Ci - concentration of chromium in the Standard 
solution (mg/ml.) 

G = concentration of Alprostadil in the Sample 
solution (mg/mL) 

Acceptance criteria: NMT 0.002% 

• Limit of Rhodium 

Standard stock solution: 100 pg/mL of rhodium in 1.2 
M hydrochloric add, prepared by diluting rhodium 
chlonde hydrate 

Standard solution: 50 ng/mL of rhodium (Rh) in alco¬ 
hol from Standard stock solution 
Sample solution: 2,0 mg/mL of Alprostadil in alcohol 
Blank: Alcohol 
Instrumental conditions 
(See Atomie Absorption Spectroscopy (852).) 

Modę: Atomie absorption spectroscopy 
Lamp: Rhodium hollow-cathode 
Analytical wavelength: 343.5 nm 
Atomization type: Graphite furnace 
Temperatures 
Drying: !00 c 
Ashing: 1000° 

Atomization: 2800° 

Injection volume: 20 pL 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of rhodium (Rh) in the portlon 
of Alprostadil taken: 

Result - (AJA s ) x (G/G) x 100 

Ay - absorbance of the Sample solution 
As = absorbance of the Standard solution 
Ci = concentration of rhodium tn the Standard 
solution (mg/rnL) 

Cu = concentration of Alprostadil In the Sample 
solution (mg/mL) 

Acceptance criteria: NMT 0.002% 

■ Limit of Foreicn prostaglandins, Test i 

Use freshly prepared Solutions, 
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Mobile phase: Methanol, acetonitrile, and 0.1 M mon' 
obasic potassium phosphate (2:1:2). Adjust with phos- 
phoric acid to a pH of 3.0. 

Diiuent: Methanol and water (90:10) 

Standard solution: ó pg/mL of USP Alprostadil RS, 

15 pg/mL of USP Prostaglandin Ai RS, and 6 pg/mL of 
USP Prostaglandin Bi RS in Diiuent 
S ample solution: 3.0 mg/mL of Alprostadil in Diiuent 
Chrom atographic system 
(See C/i roma tog ropny (621), System Suitabiiity.) 

Modę: LC 

Detector: Photodiode array detector or equivalent ca- 
pable of detecting UV wavelengths of 200-300 nm 
Analytical wavelengths 
Prostaglandin Ai: 224 nnn 
Prostaglandin B T : 280 nm 
Other foreign prostaglandins: 200 nm 
Column: 4,ć-mm x 25-cm; packing LI 
Column temperaturę: 40° 

Flow ratę: 1 mL/min 
Injection volume: 20 pL 
System suitabiiity 
Sample: Standard solution 
Suitabiiity requlrements 

Resolution: NLT 7,5 between prostaglandin Ai and 
alprostadil 

Relative standard deviation: NMT 4,0%, determined 
from the peaks at their re$pective wavelength for rep- 
Ifcate injections 

Samples: Standard solution and Sample solution 
Calculate the percentage of prostaglandin At and pros¬ 
taglandin Bt in the portion of Alprostadil taken; 

Result - (rufrs) x (G/G) x 100 

r y = peak respnme of prostaglandin A* or 

prostaglandin Bi from the Sample solution 
n - peak response of prostaglandin Ai or 

prostaglandin Bi from the Standard solution 
Cs - concentration of USP Prostaglandin At RS or 
USP Prostaglandin Bi RS in the Standard 
solution (mg/mL) 

G ~ concentration of Alprostadil In the Sample 
solution (mg/mL) 

Calculate the percentage of each impurity occurring at 
200 nm and eluting before prostaglandin Ai in the 
portion of Alprostadil taken: 

Result = {ruih) x (Cs/G) x 100 

ro - peak response for each impurity from the 
Sample solution 

ń - peak response for alprostadil from the 
Standard solution 

Cs = concentration of USP Alprostadil RS in the 
Standard solution (mg/mL) 

Cu = concentration of Alprostadil in the Sample 
solution (mg/mL) 

Calculate the percentage of the impurity having a 
relatfve retention time of 0.6, relative to the 
prostaglandin At peak detected at 224 nm, in the 
portion of Alprostadil taken: 

Result = {Or/n) x (Cs/Co) x 100 

Ty = peak response for any impurity having a 

relatrve retention time of 0.6, relative to the 
prostaglandin Ai peak, from the Sample 
solution 

r s = peak response for prostaglandin At from the 
Standard soiution 

Cs = concentration of USP Prostaglandin Ai RS in 
the Standard solution (mg/mL) 

G = concentration of Alprostadil in the Sample 
soiution (mg/mL) 


Acceptance criteria 
Prostaglandin A u NMT 1,5% 

Prostaglandin Bu NMT 0,1% 

Any foreign prostaglandin Impurity eluting before 
prostaglandin At: NMT 0.9% 

Impurity at relative retention time 0,6, relative to 
prostaglandin Au NMT 0,9% 

• Limit of Foreign Prostaglandins, Test 2 

Mobile phase: Methanol, acetonitrile, and 0.02 M 
monobasic potassium phosphate (2:1:1), Adjust with 
phosphoric acid to a pH of 3, 

System suitabiiity solution: 6 jug/mL of USP Alprostadil 
RS, 15 jig/mL of USP Prostaglandin Ai RS, and ójig/mL 
of USP Prostaglandin Bi RS in methanol and water (9:1) 
Standard solution: 10 pg/mL of USP Alprostadil RS in 
acetonitrile and water (1:1) 

Sample solution: 5,0 mg/mL of Alprostadil in acetoni¬ 
trile and water (1:1), [Notę—S onicate if necessary.] 
Chromatographtc system 
(See Chromatography (621), System Suitabiiity.) 

Modę: LC 

Detector: Photodiode array detector or equivalent, ca- 
pable of detecting UV wavelengths of 200-300 nm 
Analytical wavelengths 
Prostaglandin Ai: 224 nm 
Prostaglandin Bi: 280 nm 
Other foreign prostaglandins: 200 nm 
Column: 4.6-mm x 25-cm; packing LI 
Flow ratę: 1.2 mL/min 
Injection vo!ume: 20 pL 
System suitabiiity 

Samples: System suitabiiity solution and Standard 
solution 

[Notę —The relatlve retention times for alprostadil and 
prostaglandin At are 1,0 and 1.2, respectlvely, System 
suitabiiity soiution.] 

Suitabiiity requirements 

Resolution: NLT 4,0 between prostaglandin Ai and 
alprostadil. System suitabiiity solution 
Relative standard deviation: NMT 2.0%, determined 
from the main peak, Standard solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of each impurity, exciudmg 
prostaglandin Bi, observed at 200 nm and eluting af- 
ter prostaglandin Ai in the portion of Alprostadil taken: 

Result - ( ru/rs ) x (Cs/Cu) X 1 00 

fu = peak response for each impurity from the 
Sample solution 

rs = peak response for alprostadil from the 
Standard solution 

Cs - concentration of USP Alprostadil RS in the 
Standard solution (mg/mL) 

Cu - concentration of Alprostadil in the Sample 
solution (mg/mL) 

Acceptance criteria 

Sum of the impurities at relative retention times 2.0 
and 2.3: NMT 0.6% 

Any other foreign prostaglandin impurity eluting af- 
ter prostaglanin NMT 0.9% 

Total impurities: The sum of the impurities from Limit 
of Foreign Prostaglandins, Test 1 and Test 2, is NMT 
2 . 0 %. 

SPEC! FIC TE5TS 

• Water Determinatjon, Method i (921) 

Sample: 0.5 g 

Acceptance criteria: NMT 0.5% 

ADDmONAL REQUIREM£NT$ 

• Packaging and Storace: Presen/e in tight containers, 
and sforę in a refngerator. 
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■ USP Reference Standards (11) 

USP Alprostadil RS 
USP Prostaglandin RS 
USP Prostaglandin Bi RS 

(1 36, 155)-15-Hydroxy-9-oxoprosta-8(l2),1 3-dien-1 -oic 
add, 

CjoH&Oi 336.47 


A 8 prosta di II Bragectiosi 

DEFINITION 

Alprostadil Injection is a sterile solutlon of Alprostadil in De¬ 
hydrated Alcohol, It contains NLT 90.0% and NMT 
115,0% of the labeled amount of alprostadil CC 20 H 34 O 5 ). 

IDENTIFICATION 
e A. INFRARED ABSORPTION (197K) 

Sampfe; Dry an amount of Injection, equivalent to 
2 mg of alprostadil, on 500 mg of spectroscopio grade 
potassium bromide at 40 D -50° under vacuum. Preparę 
a pellet from this mixture. 

Standard: A solution of USP Atprostadif RS dissolved in 
dehydrated alcohol and processed as described in the 
Sample 

Acceptance criteria: Meets the reguirements 

ASSAY 
• Procedurę 

Solution A: 40 mg/mL of a-bromo-2'-acetonaphthone 
In acetonitrfle, freshly prepared 
Solution B; 5 mg/mL of aiisopropylethylaminę in aceto- 
n i tnie, freshly pre pa red 

Mobile phase: Methylene chfnride, 1 ,3-butanediol, and 
water ( 1000 : 6 : 0 . 5 ) 

Interna! standard solution: 50 pg/mL of ethylparaben 
in methylene chlonde 

Standard stock solution: 0.5 mg/mL of USP Alprostadil 
RS in dehydrated alcohol 

Standard solution: 0.1 3 mg/mL of USP Alprostadil RS, 
p repa red as foifows. Gently evaporate a 0.5-mL portion 
of the Standard stock solution Lo dryness with a stream 
of nitrogen. Add 150 jiL of Solution A , rinse the inside of 
the Container with this solution, and swirL Add 150 pL 
of Solution B to the Container, rinse the inside of the 
Container with this solution, and swirl. Cap and sonicate 
to dissolve. Heat the Container at 45° for 45 min, 
swirling occasionalfy. Sonicate again after heating is 
complete. Discard the spedmen if the entire sample 
does not dissolve. Evaporate the solution using a stream 
of nitrogen, add 2.0 ml of Internaf standard solution t 
and sonicate to dissolye. Discard the specimen if the 
entire sample does not dissolve. 

Sample solution; Nominally 0.1 3 mg/mL of alprostadil, 
prepared as follows. Pool the contents of several con- 
tainers of the injection. Gently evaporate a volume, 
equrvalent to 0.25 mg of alprostadil, to dryness using a 
stream of nitrogen, Proceed as directed for the Standard 
solution , beginning with "Add 150 jiL of Solution A". 
Chromatographic system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 

Column: 4,4-mm x 25-om; packing LIS 

Flow ratę: 1.5 m L/min 

Injection volume: Egual volumes of Standard solution 
and Sample solution 
System suitability 
Sample: Standard solution 

[Notę—T he refatlve retention times for ethylparaben 
and alprostadil are about 0.4 and 1.0, respectivefyj 


Suitability requirements 

Resolution: NLT 9.0 between alprostadil and the in¬ 
ternat standard 

Relative standard deviation: NMT 2.5% 

Analysis 

Samples: Standard solution and Sample solution 
Calcuiate the percentage of the labefed amount of ah 
prostadil (C 20 H 34 O 5 ) in the portion of Injection taken: 

Result = (Ru/Rs) x (QfC u ) x 100 

Ru = peak response ratio of alprostadil to the 

interna! standard from the Sample solution 
Rs - peak response ratio of alprostadil to the 

internal standard from the Standard solution 
Cs - concentration of USP Alprostadil RS in the 
Standard solution (mg/mL) 

Cu - nominał concentration of alprostadil the 
Sample solution (mg/mL) 

Acceptance criteria: 90.0%-115.0% 

5PECIFIC TEST5 

* Bacterial ENDOTOXiNS Test (85): It contains NMT 5 USP 

Endotoxin Units/IOOpg of alprostadil. 

* Sterjuty Tests (71): It meets the reguirements when 
tested as directed in Test for Sterility of the Product to Be 
Examined f Membranę Fi i trat ton. 

* Water determination, Method f (921): NMT 0.4% 

* Other Requirements: It meets the requirements in fnjec- 

tians and Implanted Drug Products (1), 

ADDITIGNAl REQUIREMENT5 

* Fackacinc and Storage: Preserve in tight, single-dose 

containers, preferably of Type I glass. Storę in a 
refrigerator, 

* USP Reference Standards (11) 

USP Alprostadil RS 
USP Endotoxin RS 


Altepiase 


SYQVIC«DEK TQHIYQqWQ 5 WIRFYLRSNR VEYMNSGR AQCH 5 VM 5 


CSEFflCFKGG TC ggALYFSD FVCQCF£GFA GKCCE 3 DTRA TCYEflQGI£Y 
RGTl^STAESG AECMSSA LAQXPYSGRR PflAMGLGN-WKOMD 

I * 1 I-5- - 1 

SKPWCWFKA GKYS5EFC5T PACSEOTC YFGNGSAYflG 1HSLTEŚGA5 


CLFWNSHISJ GOTA^PS 


AQALGLGKHN YCRNPCGDAK PWCHYLKHRR 


LBYEYCDYPS C5TCGLRQY5 QflJFR 


KHRR5PGERF LCGGIU5SC WZLSAAHCFQ 


HGGLFADIA SHPWQAAIFA 

ERFPPNHLtyj UGRTYRWP^GEEEdKFn/E KYMEFDD DTYOJJDIALL 
tjLKSDSSRCA QE5SWJtTVC LPPADLQLPO WTEC EL5GYG KHEALSPFYS 
ERLKEAHVRL| YPSSfi CTSgH LLtiRTVTENH LC AGDTR5GG PQANLHDAĆQ 
GDSGGPLVCL NDGRKTLVGI ISWGLGCGQK DVPGVYTKW ! 

R P 


NYLfflflRDNH 


3894 N74fi078i Sąq 59,00 7.61 

[105857-23-6]. 

DEFINITION 

Altepiase ls a highly punfied glycosylated serine protease 
with fibrin-binding properties and plasminogen-spedfic 
proteolytic activities. It is produced by recombinant DNA 
synthesis in mammalian celi culture. It has a bioiogical 
potency of NLT 90.0% and NMT 115.0% of the potency 
stated on the label, the potency beśng 580,000 USP Al- 
teplase Units/mg of protein. 
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The presence of host celi DNA and host celi protein tmpuri- 
ties in Aiteplase is proeess specific; the limfts of these im- 
purities are determined by validated methods. 

IDENTIFICATION 

® A. 

Standard solution: 1,0-2.5 mq/mL of USP Aiteplase RS 

Sam ple solution: Prepare similarly to the Standard 
solution. 

Analysis 

Sam pies: Standard solution and Sample solution 
Jo each of three test tubes transfer 1 mL of Q,5-mg/mL 
H-D-isoleucyl-prolyf-arginyl-p-nifroaniline dihydrochlo- 
rfde. Separately transfer 200 pi of the Standard solution 
and 200 pi of the Sampfe solution to two of the test 
tubes. To the third test tubę add 200 fiL of 0.2 M 
arginine solution that has been adjusted with phos- 
phoric add to a pH of 7*3 (negative contro!). Mix the 
Solutions in the three test tubes, and allow to stand fcr 
1 min. 

Aceeptance criteria: A yellow color is produced in the 
Solutions froim the Standard solution and the Sample so¬ 
lution t while no yellow color is produced tn the negative 
control 

• B, Peptide Mapping 

Solution A: 6.9 mg/mL of monobaslc sodium phos- 
phate in water, adjusted with phosphoric add to a pH 
of 2.85. Filter, and degas* 

Solution B: Acetonitrile 

Mobile phase: See Table 1. 


Table 1 


Time 

(min 1 ) 

Solution A 

r/°) 

Solution R 
(%> 

0 

100 

0 

91 

70 

30 

fil 

40 

60 

131 

40 

60 


Dialysis solution: 480 mg/mL of urea, 44 mg/m!_ of 
tris(hydroxymethyl)aminomethane, and 0.88 mg/mL of 
edetic acid in water. Adjust with hydrachloric acid to a 
pH of 8.6. 

Standard solution: Prepare a solution containing 
1.0 mg/mL of USP Aiteplase RS in water, Dialyze 2.0 mL 
of this solution into the Dialysis solution at room tem¬ 
peraturę for NLT 12 h, Measure the volume of the solu¬ 
tion, and transfer it to a dean test tubę. For each mL o f 
solution in the tubę, add lOpL of 1 M dithlothreitol. 
Incubate at room temperaturę for 4 h, then add 25 jiL 
of 1 M iodoacetic acio per mL of the solution, and incu¬ 
bate in the da rk for 30 min, Quench the reaction by 
adding 50 jllL of 1 M dithiothreitoi per mL of the solu- 
tion. Diaiyze the solution against 0,1 M ammonium bi- 
carbonate for 24 h, replacrng the 0.1 M ammonium 
blcarbonate twice during the dialysis period. To 2.0 mL 
of the dialyzed solution, add 20 pg of trypsin, and incu¬ 
bate for 6-8 h at room temperaturę. Agam add 20 pg 
of trypsin, and incubate for 1 6-18 h for a total of 24 h 
of incubation of the trypsin-treated solution. 

[NoiE—Storę the Standard solution in a freezer.] 

Sample solution: Using an accurately weighed quantity 
of Aiteplase, proceed as directed in the Standard 
solution. 

Chromatographic system 

(See Chromatograpny (621), System SuitablUty.) 


Modę: LC 

Detector: UV 214 nm 
Column: 4.6-mm x 10-cm; packing LI 
Flow ratę: 1 mL/min 
injeetion volume: 100 \il 
System suita bil ity 
Sample: Standard solution 
Suitability requirements 

Resolutfon: NLT 1*5 between peaks 6 and 7 as de- 
fined by the USP Aiteplase RS Data Sheet. The times 
for peaks 6 and 7 baseline widths are NMT 0.5 min, 
Analysis 

Samples: Standard solution, Sample solution, and a 
mixture of the Standard solution and the Sample solu¬ 
tion (1:1) 

Measure the responses for NLT 20 major peaks as de- 
fined in the USP Aiteplase RS Data Sheet. 

Aceeptance criteria: The retention times of the corre- 
sponding peaks of the Standard solution and the Sample 
solution ao not differ by morę than 0.4 min, and the 
eak area ratios refative to peak 19 (as shown on the 
SP Aiteplase RS Data Sheet) do not differ by morę 
than 20%* No additional sianificant peaks or shoulders 
are found, a significant peak or shoulder being defined 
as one having a peak response of NLT 5% of peak 19, 

ASSAY 

® BlOLGGICAL POTENCY 

Buffer: 1.38 mg/mL of monobaslc sodium phosphate, 
7J 0 mg/mL of anhydrous dibasic sodium phosphate, 
0,20 mg/mL of sodtum azide, and 0.10 mg/mL of poły- 
sorbate 80 in water 

Humań thrombin solution: 33 U.5* Units in terms of 
the U.S, Standard Tbrombrn/mL in Buffer 

Humań fibrinogen solution: 2 mg/mL of human fibrin- 
ogen in Buffer 

Human plasminogen solution: 1 mg/mL of human 
plasminogen in Buffer 

Standard stock solution: 1,0 mg/mL (580,000 USP Al- 
teplase Units) of USP Aiteplase RS in water 

Standard Solutions: Dilute volumes of Standard stock 
solution with water to obtain a serles of five Standard 
Solutions having known concentrations ranging from 
145 to 9.3 USP Aiteplase Units/mL, 

Sample stock solution: 1.0 mg/mL of Aiteplase En 
water 

Sample Solutions: Dilute a volume of Sample stock solu¬ 
tion with Buffer to obtain a series of dllutions of about 
1:20,000; 1:10,000; and 1:5,000. 

Analysis 

Samples: Standard Solutions and Sample Solutions 
To a set of labeled glass test tubes add 0,5 mL of 
Human thrombin solution. To separate test tubes add 
0.5 ml of each Standard solution or Sample solution, 
and storę on ice. To a second set of labeled glass 
tubes, add 20 pL of Human plasminogen solution and 
1 mL of Human fibrinogen solution, and storę on ice. 
Beginning with the thrambin-Stondard solution mtx- 
ture containing the Standard solution with the lowest 
number of USP Units/mL, record the time, and sepa¬ 
rately add 200 pL of each of the thrombin-Standord 
solution mixtures to the test tubes containing the plas- 
minogen-ffbrinogen mixture. Using a vortex mlxer, in- 
termittently mix the contents of each tubę for a total 
of 15 s, and carefully place into a rack in a 37° circu- 
lating water bath. A yisually turbld ciot forms within 
30 s, followed by the formation of bubbles within the 
ciot. Record the ciot lysis time (t c l) from the first addi- 
tion of the Aiteplase solution to the last bubble to rise 
to the surface, 

Using a least squares fit, determine the equation of the 
linę using the log values of the standard concentra- 
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tion, in USP Alteplase Un!ts/mL, versus the log values 
of their ciot Sysi 5 tlmes in s taken; 

log £ = m(fog L/ 5 ) * b 

t - time to bubble release ( 5 ) 
m - slope of the linę 

U$ - activity of the Standard soiution (USP Al te p łase 
Units/mL) 

b - y-intercept of the linę 
The correlation coefficient is NLT -0,9900. Prom the 
linę equation and ustng the log of the ciot lysis time 
for the Sample soiution , calculate the log of the activity 

m: 

log U A = {[(log 0 - bVm} 

Calculate the alteplase activity In USP Alteplase Units/ 
mL taken: 

Result - D(10^ 

D - dilution factor for the Somple soiution 
Calculate the spedfic activlty in the portion of Alteplase 
taken: 

Result = (U A /P) 

P - concentration of protein obtained in the test 
for Protein Content 

Acceptance criteria: 90.0%-115.0% of the potency 
stated on the label, the potency being 580,000 USP 
Alteplase Units/mg of protein 

OTHER COMPONEIMTS 
® Protein Content 

Arginine soiution: 34.8 mg/mL of arginine In water. 
Adjust with phosphortc acid to a pH of 7.3. 

Sample stock soiution: 1 mg/mL of Alteplase m water 
Sample soiution: Di lute a voiume of Sample stock solu- 
tion with a volume of Arginine soiution to obtain a solu- 
tion havlng an absorbance va!ue of 0 . 5 - 1,0 at the 
wavelengtn of maximum absorbance at about 280 nm, 
Determine the dilution volume (V). 

Instrumental conditions 
(See Ultraviolet-Visible Spectroscopy (857).) 

Modę: UV 

\A/avelength rangę: 240-500 nm 
Analytical waveiengths: 320 nm and maximum ab- 
soroance at about 280 nm 
Celi: 1 cm 

Blank: Arginine soiution 
Analysis 

Samples: Sample soiution and Bfank 
Calculate the protein content in the portion of Alteplase 
taken: 

Result = [(A ITKM x V 

Aj no* — absorbance va!ue at the wave!ength of 

maximum absorbance 

Auo - absorbance of the Sample soiution at 320 nm 
e - moiar absorptivity of Alteplase, 1.9 
V — volume of Arginine soiution reguired Lo prepare 
the Sampfe soiution 

IMPURITIES 

* Chromatographic Purity 

SDS buffer: 400 mg/mL of glycerol, 5,52 mg/mL of 
tris{hydroxymethyl)aminometnane hydrochloride, 

3.28 mg/mL of tns(hydroxymethy!)aminomethane, 

0.20 mg/mL of bromophenol blue, and 0.20 mg/mL of 
xylene cyanole FF in sodium dodecyl sulfate soiution (8 
m 100 ) 

Diluted SDS buffer: Dilute 1 vo3ume of SDS buffer with 
4 voiumes of water. 


Running buffer: 3.03 mg/mL of tris(hydroxymetl> 
yi)aminomethane and 14.26 mg/mL of glycine in so- 
dlum dodecyl sulfate (1 In 1000) 

Carboxymethylation buffer: 480 mg/mL of urea, 

44 mg/mL of tris(hydroxymethyl)aminomethane, and 
1.2 mg/mL of edetic add in water. Adjust with hydra¬ 
ch lorrc acid, if necessary, to a pH of 8.6. 

Ammoniacal siiver nitrate soiution: Transfer 105 mL of 
sodium hydroxide soiution (0,36 in 100) and 7.0 mL of 
ammonium hvdroxide to a 500-mL volumetric fiask, 
and add slowiy, with stirring, 20.0 mL of silver nitrate 
soiution (20 In 100), Dilute with water to volume, 

[Notę —Prepare this soiution immediately before use, 
and protect it from ITght. This amount of soiution is 
sufficient for two slab gels.J 
Citric acid-formaldehyde soiution: To 500 mL of 
water add 25 mg of citric acid, 0.25 mL of formalde- 
hyde, and 0.025 mL of methanol, omltting the metha- 
nol if the formaidehyde Is preserved with methanol, 
[Notę —Prepare this soiution fresh at the time of use. 
This amount of soiution is sufficient for two slab gefs.] 
Cel: Prepare a 10% T (tota! acrylamide}-0.25% C 
(cross-linked bisacrylamide) resolving gel containing 
0 .1% sodium dodecyl sulfate, 0,375 M tris(hydroxy- 
methy])aminomethane hydrochloride, and 0.05 M 
tris(hydroxymethyl)aminomethane ł 
Arginine soiution: 34.8 mg/mL of arginine in water. 
Adjust with phosphonc acid to a pH of 7.3. 

Molecular weight standard soiution: Use a commer- 
cially available preparation of Iow molecular weight pro¬ 
tein standards (10,000-100,000 Da) at 2 mg/mL, Mix 
990 |iL of Diluted SDS buffer and 10 gl of the molecular 
weight standard mixture, 

Control soiution: Prepare a contra! soiution of bovine 
serum albumin containing lOpg/mL. For a 10 ng/25 pL 
ioad, mix 600 pL of Diluted SDS buffer and 25 pL of the 
controi soiution, and heat at 90° for 2 min. For a 2.5 
ng/25 pi Ioad, mix 594 pL of Diluted SDS buffer and 
6 j_iL of the controi soiution, and heal at 90° for 2 min. 
Standard stock soiution: 1 mg/mL of USP Alteplase RS 
in water 

Standard soiution: Dilute an accurateEy measured vol- 
ume of Standard stock soiution En Arginine soiution to 
obtain a soiution having a finał concentration of 
0.25 mg/mL. Heat 0*5 mL of this soiution with 116 pL 
of SDS buffer and 10 pi of 1 M dithiothreitol at 80° for 
2 min. 

Carboxymethyfated standard soiution: Dilute 1.0 mL 
of Standard stock soiution with 1 mL of Carboxymethyla - 
don buffer, and adjust with 1 M sodium hydroxide to a 
H of 8.5, Add 20 pL of 1 M dithiothreitol, and incu- 
ate at 37° for 60 min, Add 100 pi of 1 M iodoacetic 
acid, and incubate in the dark for 20 min. Desalt by 
passing the soiution through a chromatographic col- 
umn containing fine gel chromatographic packing equi- 
librated with a buffer soiution containing 20 mg/mL of 
sodium dodecyl sulfate, 100 mg/mL of glycerol, 

1.42 mg/mL of tris(hydroxymefnyl)amEnomethane by- 
drochlortde, and 0.85 mg/mL of tris(hydroxymeth- 
yOaminomethane* Collect the protein fraction of the 
preparation by elution with the same buffer, and add 
20 pL of 1 M dithiothreitol. Adjust the protein concen¬ 
tration to about 0.2 mg/mL with a buffer soiution eon- 
taining 20 mg/mL of sodium dodecyl sulfate, 100 mg/ 
mL of glycerol, 1.42 mg/mL of tris(hydroxymeth- 
yi)aminomethane hydrochloride, 0.85 mg/mL of tris(hy- 
droxymethyl)aminomefhane, 1.06 mg/mL of dithi¬ 
othreitol, 0.05 mg/mL of bromophenol blue, and 
0.05 mg/mL of xylene cyanole FF. 

Sample stock soiution, Sample soiution, and Carboxy- 
methylated sample soiution: Using an accurately 
welghed quantity of Alteplase, proceed as dlrected for 
Standard stock soiution, Standard soiution, and Carboxy- 
methytated standard soiution. 
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Blank: Mix 500 pL of water, 126 pL of SOS buffer , and 
lOuLof 1 M dithiothreitoL 
Analysis 

Samples: Molecufor weight standard sofution, Control 
solution, Standard solutton, Carboxymethylated standard 
sofution, Sample solution , Carboxymethylated sample so¬ 
lu tion, and Blank 

5eparately apply equal volumes (about 25 pL) of the 
Standard solution, Carboxymethylated standard solution, 
Sample solution , and Carboxymethylated sample sofution 
at the 5-pg load; apply equal volumes (about 38 pL) cf 
the Standard solution and the Carboxymethyiated ston- 
dard solution at the 7,5-j.tg load; and apply the Control 
Solutions at the 1 0- and 2.5-ng load onto separate 
lanes of the geL Apply about 25 pi of the Molecufor 
weight standard solution to each side of the gel, and 
apply about 25 pL of the Blank onto a separate lane. 
Appfy the Standard solution and the Sample solution on 
one half and the Carboxymethyiated standard solution 
and Carboxymethyiated sample solution on the other 
half, Perform the electrophoresis using a constant cur- 
rent of 1.3-1,5 mAmp/am of gel length and the Run- 
ning buffer. Remove the gel from the apparatus 10-20 
min after the tracking dye starts to move. Place the 
gel in 250 ml of a solution of 20% alcohol and 6% 
glacial acetfc acid for NLT 1 h, and chanae the solu¬ 
tion every 20 min, leaving the gel to soalc overnight 
following the fast chanae. 

Perform silver stainina ot the gel by placing the gel in 
250 mL of a 10% glutaraldehyde solution (v/v) in a 
shallow dish, and shake for about 30 min. Replace the 
gfutarafdehyde solution with distilled water, allow the 
gel to soak for about 20 min, and then change the 
water. Repeat for a total of three washings. Transfer 
the gel to a dish, and cover with 250 mL of Ammonia- 
cul sifver niLrote solution. Place the dish on a shaker for 
about 15 min. Rinse four times with 250 mL of water, 
rocklng the dish for 1 min between rinses, Continue 
rocking to prevent the gel from sticking and to facili- 
tatę washing. 

Transfer the gel to a elear dish containing 250 mL of 
Citric acid-fomiafdehyde solution , and rock the dish. 
Protein bands become visible. When the gel is vtsibly 
stained, wash immedtately with water, and rinse it re- 
peatedly with water to rerrtove the Citric 
acid-formaldehyde solution. Rinse the gel for NLT 1 h, 
and dry, Soak cellophane membranes in glycerol solu¬ 
tion (2 In 100). Roli a membranę onto a rlgid sheet of 
plastic. Roli the get onto the membranę, and cover 
with another membranę. Lay a frame on the edges of 
the membranes, and clamp it to the rigsd plastic 
sheet, Dismantle the dryer, and cut off excess cello- 
phane when dry (about 24 h). Visually examine the 
gd under ISght. 

System suitability: The 2.5- and 10-ng Controf Solutions 
must be vlsible. The nonreduced Controi Solutions mi- 
grate with an apparent molecular weight of slightly less 
than 66,000 Da, as co m pa red with the Molecufor weight 
standard solution. 

Acceptance criteria: The Sample sofution exhibits three 
major bands in the region between 66,000 Da and 
31,000 Da, corresponding to the major bands from the 
Standard solution . The Carboxymethyiated sample solu¬ 
tion exhibits six major bands in the region between 
92,500 Da and 45,000 Da, corresponding to the major 
bands from the Carboxymethylatea standard solution , 

SPECIFIC TESTS 

* Bacterfal Endotoxins Test (85): NMT 1 USP Endotoxin 
Unit/mg of Alteplase 

a SlNCtE-OHAIN CONTENT 

Mobile phase: 27.6 g of monobasic sodium phosphate 
in 1000 ml of sodium dodecyl sulfate solution (1 In 
1000). Adjust with sodium hydroxide to a pH of 6.S, 
Filter, and degas. 


Dithiothreitol solution: 3.12 mg/mL of dithiothreitol in 
Mobile phase 

Standard stock solution: Using an accurately weighed 
guantity of USP Alteplase RS, make a 1 -mg/mL sofution 
in water. 

Standard solution: Pipet 1 ml of the Standard stock so- 
I u tion into a glass tubę, add 3 mL of Dithiothreitol solu¬ 
tion , cap the tubę, and invert to mix. Heat for 3-5 min 
at about 80°. 

Sample stock solution: Using an accurately weighed 
guantlty of Alteplase, make a 1 -mg/mL solution in 
water. 

Sample solution: Pipet 1 mL of the Sample stock solu¬ 
tion into a giass tubę, add 3 mL of Dithiothreitol solution , 
cap the tubę, and invert to mix. Heat for 3-5 min at 
about 80°. 

Chromatographic system 

(See Chromatograpny (62 1), System Suitability.) 

Modę: LC 

Detector: UV 214 nm 
Column: 7.5-mm x 60-cm; paeking L25 
Flow ratę: 0.5 ml/min 
Jnjection volume: 50 pL 
System suitability 
Sample: Standard solution 
Suitability requirements 

Resolution: NLT 1.1 between the single-chain and 
two-chain alteplase peaks 
Analysis 

Samples: Standard solution and Sample solution 
[Notę—T he major peaks are from single-chain and two- 
chain alteplase and from higher and fower molecular 
weight species.] 

Calculate the percentage of single-chain alteplase in the 
po rtio n of AI te p I a se ta ke n: 

Result — (Wrr) x 100 

fu - peak response for single-chain alteplase 

r T - sum of all the peak responses of alteplase 

Acceptance criteria: No peaks or shoulders in the 5orn- 
ple solution that are not present in the Standard solution 
are found; NLT 60%. 

ADDITIONAL REQUIREMENTS 

e Packaging and Storage: Preserve in tight containers, 
and storę in the frozen State at a temperaturę of -20 c or 
below. 

o USP reference Standards <11) 

USP Alteplase RS 
USP Endotoxin RS 


ABteplase for Ingectiw 

DEFINITION 

Alteplase for injection is a sterile tyophilized preparation of 
Alteplase. its biologlcal activity is NLT 90% and NMT 
115% of that stated on the tabel In USP Alteplase Units. It 
confains NLT 95% and NMT 111 % of the total protein 
eon Lent stated on the labd. 

IDENTIFICATION 

« A. 

Standard solution: 1,0“2.5 mg/mL of USP Alteplase RS 
in water 

Sample solution: Prepare simifarly to the Standard 
solution , 

Analysis 

Samples: Standard solution and Sample solution 
To each of three test tubes transfer 1 mL of 0.5-mg/mL 
H-D-isoleucyi-prolyl-a rgi nyl-p-n ttroa n il tne d ihyd rocn lo- 
ride. Separately transfer 200 pL of the Standard solution 
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and 200 pL of the Sample solution to two of the test 
tubes. To the third test tubę add 200 jiL of 0.2 M 
arginine solutbn that has been adjusted with phos- 
phoric add to a pH of 7.3 (negative control), Mix the 
Solutions in the three test tubes, and allow to stand for 
1 min. 

Acceptance eriteria: A yellow color Is produced in the 
Solutions from the Standard solution and the Sample so- 
lut!Qn f while no yellow color is produced in the negative 
eon troi. 

• B, PEPTIDE Mappjnc 

Solution A; 6,9 mg/mL of monobasic sodium phos- 
phate En water, adjusted with phosphoric add to a pH 
of 2.85. Rfter, and degas. 

Solution B: Acetonitrile 

Mobile phase: See Tobie h 


Table 1 


Time 

(min) 

Soltition A 

(%> 

Solution B 
f°/o> 

0 

100 

0 

91 

70 

30 

121 

40 

60 

131 

40 

ÓG 


Diaiysis solution; 480 mg/mL of urea, 44 mg/mL of 
tris(hydroxymethyl)aminonnethane, and 0,88 mg/mL of 
edetic add in water. Adjust with hydrochlorlc acEd to a 
pH of 8.6. 

Standard solution: Prepare a solution containing 
1.0 mg/mL of USP Alteplase RS in water. Dialyze 2.0 mL 
of this solution into the Diaiysis solution at room tem¬ 
peraturę for NLT 12 h, Measure the volume of the solu- 
tion, and transfer it to a clean test tubę. For each ml of 
solution in the tubę, add 10 pL of 1 M dithiothreitol. 
Incubate at room temperaturę for 4 h, then add 25 pi 
of 1 M iodoacetlc acid per mL of the solution, and incu¬ 
bate in the dark for 30 min. Quench the reaction by 
adding 50 pL of 1 M dithiothreitol per mL of the solu¬ 
tion, Dialyze the solution against 0.1 M ammonium bl- 
carbonate for 24 b, repladng the 0.1 M ammonium 
bicarbonate twice during the diaiysis period. To 2.0 mL 
of the dialyzed solution, add 20 pg of trypsin, and incu¬ 
bate for 6-8 h at room temperaturę. Again add 20 pg 
of trypsin, and incubate for 16-18 h for a total of 24 h 
of Incubation of the trypsin-treated solution, [NOTĘ— 
Storę the Standard solution in a freezer.] 

Sample solution: Using a guantity of Alteplase for In- 
jection, proceed as directed In the Standard solution , 
Chromatographic system 
(See Chromatography {621), System Suitability.) 

Modę: LC 

Detector: UV 214 nm 
Column: 4.6-mm x 10-cm; packing LI 
Flow ratę: 1 mL/mtn 
Injection volume: lOO pL 
System suitability 
Sample: Standard solution 
Suitability reguirements 

Resolutfon: NLT 1.5 between peaks 6 and 7 as de- 
fined by the USP Alteplase RS Data Sheet. The times 
for peaks 6 and 7 baseline widths are NMT 0.5 min. 
Analysis 

Sampfes: Standard solution , Sample Solution , and a 
mixture of the Standard solution and the Sample solu¬ 
tion (1:1) 

Measure the responses for NLT 20 major peaks as de- 
fined in the USP Alteplase RS Data Sheet. 

Acceptance eriteria: The retention times of correspond- 
ing peaks of the Standard solutbn and the Sample soiu- 
tion do not differ by morę than 0.4 min, and the peak 
area ratios re!ative to peak 19 (as shown on the U SR 


Alteplase RS Data Sheet) do not differ by morę than 
20%. No additional significant peaks or shoulders are 
found, a significant peak or shoulder being defined as 
one havrng a peak response of NLT 5% of peak 19. 

A5SAY 

® Biolocical Potency 

Buffer: 138 mg/mL of monobasic sodium phosphate, 
7.10 mg/ml nf anhyrlrnus dibasic sodium phosphate, 
0.20 mg/mL of sodium azlde, and 0.1 0 mg/mL of poly- 
sorbate 80 in water 

Humań thrombin solution: 33 U.5. Units in terms of 
the U.S. Standard Thrombin/mL in Buffer 
Humań fibrinogen solution: 2 mg/mL of human fibrln- 
ogen In Buffer 

Human piasmlnogen solution: 1 mg/mL of human 
plasminogen in Buffer 

Standard stock solution: 1.0 mg/mL (580,000 USP Al¬ 
teplase Units) of USP Alteplase RS in water 
Standard Solutions: Di lute volumes of Standard stock 
solution with water to obtain a series of ffve Standard 
Solutions ha ving known concentrations rang Ing from 
145 to 9,3 USP Alteplase Units/mL. 

Sample stock solution; 1.0 mg/mL of Alteplase for In- 
jeetfon in water 

Sample Solutions: Di lute a volu me of Sample stock solu¬ 
tion with Buffer to obtain a series of dilutions of about 
1:20,000; 1:10,000; and 1:5,000. 

Analysis 

Sampfes: Standard Solutions and Sample sofutions 
To a set of labeled glass test tubes add 0.5 mL of 
Human thrombin solution. To separate test tubes add 
0.5 mL of each Standard solution or Sompie solution , 
and storę on ice. To a second set of labeled glass 
tubes, add 20 pL of Human plasminogen solution and 
1 mL of Human fibrinogen solution, and storę on ice. 
Beginning with the thrombin -Standard solution mix- 
turę containing the Standard solution with the lowest 
number of USP Unlts/mL, record the time, and sepa- 
rately add 200 pL of each of the thrombi n-Standard 
solution mixtures to the test tubes containing the plas- 
minogen-fibrinogen mixture. Using a vortex mixer, in- 
termittently mix the contents of each tubę for a total 
of 15 s, and carefully place into a rack En a 37° cireu- 
lating water bath. A yisually turbid ciot forms within 
30 s, followed by the formation of bubbles within the 
ciot. Record the ciot tysis time (td) from the first addi- 
tion of the alteplase solution to the last bubble to rlse 
to the surface. 

Using a least squares flt, determine the equation of the 
linę using the log vafues of the standard concentra- 
tion, In USP Alteplase Units/mL, versus the log values 
of their ciot lysis times En seconds taken: 

log t - m(log U$) + b 

t = time to bubble release (s) 
ni = slope of the linę 

U$ - activity of the Standard solution (USP Alteplase 
Units/mL) 

b = y-Intercept of the linę 
The correlation coeffident is NLT -0.9900. From the 
linę equatton and using the log of the ciot lysis time 
for the Sample solution, calculate the log of the actMty 

Oto: 

log U A - ([(log t) - b]/m ) 

Calculate the alteplase activity in USP Alteplase Units/ 
ml taken: 

Result = D(10^ 

D - dilution factor for the Sample solution 
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Calculate the speeific aetivlty in the portion of Alteplase 
for Injection taken: 

Result = (Ua/P) 

P = concentration of protein obtaineci in Ehe test 
for Protein Content 

Acceptance criteria: 90%-l 15% of the potency stated 
on the tabel in USP Alteplase Units 

OTHER COMPONENTS 

* Protein Content 

Arginine solution: 34,8 mg/mL of arginine in water. 
Adjust with phosphoric add to a pH of 7,3. 

Sample stock solution: 1 mg/mL of Alteplase for fnjec- 
tion in water 

Sample solution: Difute a volume of Sampie stock solu¬ 
tion wfth a volume of Arginine solution to obtain a solu¬ 
tion havlnq an absorbance value of 0.5-1,0 at the 
wavelength of maxrmum absorbance at about 280 nm. 
Determine the dilution volume (l/y 
Instrumental condftions 
(See Ultraviolet-Visihle Spectroscopy (857).) 

Modę: UV 

Wavelength rangę: 240-500 nm 
Anafytical wavelengths: 320 nm and maximum ab- 
sorbance at about 280 nm 
Celi: 1 cm 

Blank: Arginim sotution 

Anatysis 

Sam pies: Sample solution and Blank 
CalcuJate the protein content in the portion of Alteplase 
for Injection taken: 

Result = [(A mok - Ajjo)/e] x V 

Ama* ~ absorbance value at the wavelength of 
maximum absorbance 

Ajza - absorbance of the Sample solution at 320 nm 
£ - molar absorptivIty of alteplase, 1.9 

V = voJurne of Arginine solution requtred to prepare 
the Sampie solution 

Acceptance criteria: 95%-l 11 % of the total protein 
content stated on the label 

PERFORMANCE TESTS 
o Unpformity of Dosage Units (905) 

Acceptance criteria: Meets the reguirements for Con¬ 
tent Uniformity 

5PECIFSC TESTS 

* Percent Monomer 

Mobile phase: 34.84 mg/mL of arginine, 158,56 mg/ 
mL of ammonium sulfate, and 100 mL/L of isopropyl 
alcoho! in water. Adjust with phosphoric acid to a pH 
of 7.3, degas, and pass through a filter of 0,45-|im porę 
size. 

System suitability solution: 1 mg/mL each of chicken 
ovalbumin and bovine gamma globulin 
Standard solution: 1 mg/mL of USP Alteplase RS in 
water 

Sample solution: 1 mg/mL of Alteplase for Injection in 
water 

Chromatographic system 

(See Chromatography ( 621), System Suitability.) 

Modę: LC 

Deteetor: UV 280 nm 
Column: 7.5-mm x 30-crn; packing L25 
Flow ratę: 0,5-1.0 mL/min 
Injection volume: 50 jiL 
System suitability 

Samples: System suitability solution and Standard 
solution 

Suitability requirements 

Resolution: NLT 1.6 between gamma globulin and 
ovalbumtn, System suitability solution 


Column efficiency: NLT 1200 theoretical plates, de- 
termined from Ehe alteplase peak, Standard solution 
Analysb 

Sample: Sample solution 

Calculate, as a percentage, the monomer in the portion 
of Alteplase for Injection taken: 

Result - (rjr T ) x 100 

ru ~ peak response of the alteplase monomer 
r T = sum of all the peak responses related to 
alteplase 

Acceptance criteria: NLT 95,0% 

o Single-Chain Content 

Mobile phase: 27,6 mg/mL of monobasic sodium 
phosphate in sodium dodecyl sulfate solution (1 in 
1 000), Adjust with sodium hydroxśde to a pH of 6.8. 
FiJter, and degas. 

Dithiothreitol solution: 3.12 mg/mL of dlthiothreitol in 
Mobile phase 

Standard stock solution: Using an accurately weighed 
guantity of USP Alteplase RS, make a 1-mg/mL solution 
in water. 

Standard solution: Pipet 1 mL of the Standard stock so¬ 
lution into a glass tubę. Add 3 mL of Dithiothreitol solu¬ 
tion , cap the Eube, and invert to mi*. Heat for 3-5 min 
at about 80°. 

Sample stock solution: Using an accurateiy weighed 
guantity of Alteplase for Injection, make a 1 -mg/mL so- 
Jution in water, 

Sampie solution: Pipet 1 mL of the Sample stock solu¬ 
tion into a glass tubę, Add 3 mL of Dithiothreitol solu¬ 
tion, cap the tubę, and invert to mix. Heat for 3-5 min 
at about 80 D . 

Chromatographic system 

(See Chromatography (621}, System Suitability .) 

Modę: LC 

Deteetor: UV 214 nm 
Column: 7.5-mm x 60-cm; packing L25 
Flow ratę: 0.5 mL/min 
injection voiume: 5GjiL 
System suitability 
Sampie: Standard solution 
Suitability requirements 

Resolution: NLT 1.1 between the single-chain and 
two-chatn alteplase peaks 
Analysis 

Samples: Standard solution and Sample solution 
[Notę—T he major peaks are from single-chain and two- 
ehaln alteplase and from higher and lower molecular 
weight species.] 

Calculate the percentage of single-chain alteplase in the 
portion of Alteplase for Injection taken: 

Result - (ru/rr) x 100 

ru - peak response for single-chain alteplase 

r T = sum of all the peak responses of alteplase 

Acceptance criteria: No peaks or shoulders in the Sam¬ 
pie solution that are not present in the Standard solution 
are found; NLT 60%. 

e Enjections and Implanted Drug Prdducts (1): Meets the 
rcauircmcnts of constltutcd Solutions at the time of use 
« PH (791) 

Sample solution: Constitute as directed in the labeling. 
Acceptance criteria: 7,1-7,5 
o Water Determination (921), Method i: NMT 4.0% 

• Bacterial Endotoxins Test (85): NMT 1 USP Endotoxin 
Unit/mg 

& Sterility TESTS (71): Meets the requirements when 

tested as directed in Test for Sterility of the Product to Be 
Exomined, Membranę Filtration 

* Bioto GIC AL Reactivity TESTS, In VlVO (88): Meets the re- 
quirements for Safety Tests—Bblogicals 
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ADDIT10NAL REQUIREMENTS 

• Packaging and Storage: Preserve in hermetic, light-resis- 
tant containers, and storę in a refrigerator. 
o Labeung: Label it to State the biological activity in USP 
Alteplase Units/vial and the amount of protein/vial. 

» USP Reference Standards (11) 

USP Alteplase RS 
USP Endotoxin RS 


Altretamine 



H 1 C'~ ''CU, 


C P H 18 N 6 210.28 

1 ^^S-Triazine^Aó-tnamine, N,N,N',N' t N'% /\T-hexamethyl-; 

Hexamethylrnelamine [645-05-6]. 

DEFIN1TION 

Altretamine contains NLT 98,0% and NMT 102.0% of al¬ 
tretamine (CgHtsNń), calculated on the anhydrous basis, 

IDENTIHCATION 

® A. INFRARED ABSORPTION (197K) 

* B. The retention time of the major peak of the Sampie 
solutlon corresponds to that of the Standard sotution, as 
obtained in the Assay, 

ASSAY 

Procedurę 

Buffer: 079 g/L of ammonium carbonate in water. Ad- 
just with a solution of formie add (1 In 10) or ammo¬ 
nium hydroxrde (1 In 10) to a pH of 8.0 ± 0.05. 

Diluent: Methanol and water (65:35) 

Mobile phase: Methanol and Buffer (65:35) 

Standard stock solutlon: 0.5 mg/mL of USP Al¬ 
tretamine RS in a mlxture of methanol and water 
(70:30), prepared by first dissoMng the Standard in 
methanol and then diluting with water to finał vofume. 
Standard sotution: 0.05 mg/mL of USP Altretamine RS 
in Diluent, from Standard stock solution 
Sampie stock solution: Transfer 25 mg of Altretamine 
to a 50-mL volumetnc fiask. Dissolve in 35 mL of meth¬ 
anol and dilute with water to volume. 

Sampie solution: 0.05 mg/mL of Altretamine in Diluent, 
from Sampie stock solution 
Chromatograpbic system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 227 nm 
Column: 4,6-mm x 30-cm; packing LI 
Flow ratę: 2 m L/min 
Injection volume: 10 pL 
System suitability 
Sampie: Standard solution 
Suitability regnirements 
Tailing factor; NMT 1.5 
Relative standard deviationr NMT 2.0% 

Analysis 

Sam pies: Standard solution and Sampie sotution 
Calculate the percentage of altretamine (C 9 HiaN 6 ) in the 
portion of Altretamine taken: 

ResuJt = ( tulrs) x (Cs/Cu) x 100 


ru = peak response from the Sampie solution 

r$ = peak response from the Standard solution 

Cj - concentration of USP Altretamine RS in the 
Standard solution (mg/mL) 

Cu = concentration of the Sampie solution (mg/mL) 
Acceptance criteria: 98.0%-l 02.0% on the anhydrous 
basis 

IMPUMTIES 

® Residue on Ignition (281): NMT 0.1% 

Defete the following: 

** Heaw Metals, Method ff (231): NMT 40 ppm# p mós\n 

Jan ^ 3 01B) 

SPECIFiC TESTS 

o Water Determination, Method I (921): NMT 1 % 

ADDITfONAL REQUflREfV1ENT$ 

* Packaging and Storage: Preserve in tight containers, 
and storę at controlled room temperaturę. 

■ USP Reference Standards (11) 

USP Altretamine RS 


Altretamine Capsules 

DEFINITION 

Altretamine Capsules contain NLT 90.0% and NMT 110.0% 
of the labeied amount of altretamine (C 5 H ia N 6 ). 

IDENTIFICATION 

O A. INFRARED ABSORPTION (197K) 

Sampie: Remove as completely as possible the contents 
of 5 Capsules, and dissoive, with shaking, in 10 mL of 
chloroform. Fifter, and evaporate the chloroform solu¬ 
tion to dryness. 

Acceptance criteria: Meet Ehe reguirements 

« B. The retention time of the major peak of the Sampie 
solution corresponds to that of the Standard solution, as 
obtained in the Assay. 

ASSAY 

® PROCEDUR! 

Buffer: 0.79 q/L of ammonium carbonate in water. Ad- 
just with a solution of formie acid (1 in 10) or ammo¬ 
nium hydroxide (1 in 1 0) to a pH of 8.0 ± 0.05. 
Diluent: Methanol and water (65:35) 

Mobile phase: Methanol and Buffer (65:35) 

Standard stock solution: 0.5 mg/mL of USP Al¬ 
tretamine RS in a mixture of methanol and water 
(70:30), prepared by first dissofvlng the Standard in 
methanol and then diluting with water to finał volume. 
Standard solution: 0.05 mg/mL of USP Altretamine RS 
in Diluent, from Standard stock solution 
Sampie stock solution: Remove as completely as possi¬ 
ble the contents of NLT 20 Capsules, and weigh, Mix 
the combined contents, and transfer as completely as 
possible to a 500-mL vofumetnc fiask. Add 325 ml of 
methanol and sonicate. Dilute with water to volume. 
Sampie solution: Transfer a volume of the Sampie stock 
solution , equiva!ent to 10 mg of altretamine, to a 
200-mL volumetric fiask, and dilute with Diluent to 
voIume. 

Chromatographic system 

(See Chromatography (621), System Suitability.) 
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Modę: LC 

Detector: UV 227 nm 
Column: 4,ó-mm x 30-cm; packing LI 
Flow ratę: 2 mL/min 
Injection volume: 10 piL 
System suitability 
Sample: Standard solution 
Suitability requirements 
Tailing factor: NMT 1.5 
Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard sofution and Sample solution 
Calculate the percentage of aitretamme (CsHieN & ) in the 
portton of Capsules taken: 

Resuft - (fu/r s ) x (C s /Cu) x 100 

fu = peak resporne from the Sample solution 

n = peak response from the Standard solution 

Q = eoncentration of USP AJtretamine RS in the 
Standard solution (mg/mL) 

Cu = nominał eoncentration of the Sample solution 
(mg/mL) 

Acceptance criteria: 90.0%-110.0% 

PERFORMANCE TESTS 

* Dissolution (711} 

Medium: 0.1 N hydrochlonc acid; 900 mL 
Apparatus 1: 100 rpm 
Time: BO min 
Detector: UV 242 nm 

Standard solution: USP Aitretamme RS in Medium 
Analysis: Determrne the amount of dissojyed 

from UV absorbances on filtered portions of the solu¬ 
tion under test, suitably diluted if necessa ry with Me¬ 
dium, compared with the Standard solution. 

Tolerances: NLT 80% (Q) of the fabeied amount of 
C 9 H 18 N ć Is dissolved. 

■ UNIFORMITY OF Dosage Units (905): Meet the 
requtrements 

ADDITIONAL REQUIREMENT5 

® Packaging and Storage: Preserve in tight, Jight-reslstant 
containers, and storę at controlled room temperaturę. 

* USP Referenci Standard* (11) 

USP Aitretamme RS 


Annmonitsm Alum 


AINH^SO^- 12H 2 0 453.33 

AINH^SO*); 237.15 

Sulfunc acid, afuminum ammonium sait (2:1:1), 
dodecahydrate; 

Aluminum ammonium sulfate (1:1:2), dodecahydrate 
[7784-26-1]. 

Anhydrous [7784-25-0]. 

DEFINITION 

Ammonium Alum contains NLT 99.0% and NMT 100,5% of 
ammonium alum [AINH^SO^z], calculaLed on Lhe dried 
basis. 

IDENTIFICATION 
o A. 

Sample solution: 50 mg/mL 

Analysis: Add 1 N sodium hydroxide dropwise to the 
Sample sofution. 

Acceptance criteria: A precipitate is formed, and it dis- 
solves in an excess of the reagent with the evoJution of 
ammonia, recognizable by its alkaline effect upon - 
moistened red Htmus paper exposed to the vapor. 


* B. Identification Tests—General, Aluminum (191) 

Sample solution: 50 mg/mL 
Acceptance criteria: Meets the reguirements 
9 C. Identification Tests—General, Sulfate (191) 

Sample solution: 50 mg/mL 

Analysis: Proceed as directed in Identification Tests — 
General, Sulfate (191), except centrlfuge the neutral So¬ 
lutions of sulfates and use the supernatants for the lead 
acetate test. 

Acceptance criteria: Meets the requlrements 

ASSAY 
s Procedurę 

Edetate disodium titrant: Prepare and standardize as 
directed in Reogents, l /olumetrio Solutions, Edetate Diso¬ 
dium , Twentieth-Molar (0.05 M), 

Sample: 800 mg of Ammonium Alum 
Analysis: Transfer the Sample to a 400-mL beaker, mois- 
ten with 1 ml of glacial acetic acid, and add 50 ml of 
water, 50.0 mL of Edetate disodium titrant and 20 mL of 
acetic add-ammonium acetate buffer TS. Warm on a 
steam bath unti] the solution is complete, and boif gen- 
tly for 5 min. Cool, add 50 mL of alcohof and 2 mL of 
dithizone TS, and titratę the excess edetate disodium 
with 0.05 M zinc sulfate VS to a bright rose-pink colon 
Perfomn a blank determination, and make any necessary 
correction. Each mL of 0.05 M Edetate disodium titrant 
is equivalent to 11 .86 mg of AlNhL^SO*}?. 

Acceptance criteria: 99,0%-100.5% on the dried basis 

IMPUR1TIE5 


Delete the followmg: 

Heavy Metals, Method I (231) 

Test preparation: Dissolve 1 g in 20 mL of water, and 
add 5 ml of 0.1 N hydrochioric acid. Evaporate the so¬ 
lution in a porcelain evaporating dish to aryness. Treat 
the residue with 20 mL of water, and add 50 mg of 
hydroxylamine hydrochloride. Heat the sofution on a 
steam bath for 10 min, cool, and di lute with water to 
25 mL 

Analysis: Proceed as directed in the chapter, except 
add 50 mg of hydroxylamine hydrochloride to the Stan¬ 
dard Preparation . 

Acceptance criteria: 20 ppm* (omaaii-jan-aaia) 

o Iron 

Sample solution: 6.7 mg/mL 

Analysis: Add 5 drops of potassium ferrocyanide TS to 
20 mL of the Sample solution. 

Acceptance criteria: No blue coior is produced 
immediately. 

SPECIFIC TESTS 
e Loss ON Drying (731) 

Sample: 2.0 g 

Analysis: Transfer the Sample , En a tared porcelain crud- 
ble, to a mufffe furnace at 200°, Increase the tempera¬ 
turę to 300°, and dry at 300° to a constant weight. 

Cool in a deslccator, and weigh. 

Acceptance criteria: 45.0%^48.0% 

* Limit of Alkalies and Alkaline Earths 
Sample: 1 g 

Analysis: Completely precipitate the aluminum from a 
boiltng solution of the Sample in 100 mL of water by 
the addition of sufficient 6 N ammonium hydroxide Lo 
render the solution distfnctly alkaline to methyl red TS, 
and filter. Evaporate the filtrate to dryness, and ignite. 
Acceptance criteria: The weight of the residue is NMT 
5 mg (0.5%). 
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Potassaym Alum 

AIK(S0 4 ) z ‘ 12H 2 0 47439 

A!K(SO A )i 258,21 

Sulfuric add, aluminum potassium salt (2:1:1), 
dodecahydrate; 

Aluminum potassium sułfate (1:1:2) dodecahydrate 
[7784-24 9]. 

Anhydrous [10043-67-1]. 

DEFINSTfiON 

Potassium Alum contains NLT 99.0% and NMT 1 00.5% of 
potassium alum [AIK(S 0 4 ) 2 ], calculated on the dried basfs. 

IDENTIFICATtON 

* A. 

Sample solution: 50 mg/ml in water 
Analysis: Add I N sodium hydroxide dropwtse to the 
Sample solution. 

Acceptance criteria: A predpitate is formed that dis- 
solves In an excess of the reagent, Ammonia is not 
evofved (distinction from ammonium alum). 

o B. 

Analysis: Hołd it in a nonluminous flame. 

Acceptance criteria: A vtolet color is imparted to the 
flame. 

® C. 

Sample solution: Saturated solution in water 
Analysis: Add 10 mL of sodium bitartrate TS to 5 ml of 
the Sample solution. 

Acceptance criteria: A whlte, crystalline predpitate is 
formed within 30 min. 

* D, Identification Tests^-General, Aluminum (191) and 

Sułfate ( 191 ) 

Sample solution: 50 mg/mL in water 
Acceptance criteria: Meets the requirements 

ASSAV 

* Procedurę 

Edetate disodium titrant: Prepare and standardize as 
directed in Reagents, Indicators, and Solutions — Volumet- 
ric Solutions, Edetate Disodium , Twentieth-Molar (0.05 
M), 

Sample: 800 mg 

Analysis: Transfer the Sample to a 400-mL beaker, mois- 
ten with 1 mL of giacial acettc add, and add 50 ml of 
water, 50.0 mL of Edetate disodium titrant , and 20 mL of 
acetic acid-ammonium acetate buffer TS. Warm ona 
steam bath until solution is complete, and boil gently 
for 5 min, Cool, add 50 mL of alcoho! and 2 mL of 
dithizone TS, and titrate 0.05 M zinc sułfate VS to a 
bright rose-pink color. Perform a blank determination, 
and make any necessary correction, Eath mL of 0,05 M 
Edetate disodium titrant is equivalent to 12.91 mg of po- 
tassium alum [AIKfSO^]- 

Acceptance criteria: 99.0%-100,5% on the dried basis 

IMPURITIES 


Delete the fottowing: 

** Heaw Metals, Method l (231) 

Sample solution: Dissoh/e 1 g in water to make 20 mL, 
and add 5 mL of 0.1 N hydrochloric add. Evaporate the 
solution in a porcelain evaporating dish to dryness. 

TreaL the resiaue with 20 mL of water, and acid 50 mg 
of hydroxylamine hydrochloride. Heat the solution on a 
steam bath for 10 min, coof, and dllute with water to 
25 ml, 

Analysis: Proceed as directed, except add 50 mg of hy- 
droxylamine hydrochloride to the Standard P repa radon. 


Acceptance criteria: 20 ppm* (Offpud 1 ‘Jan-2018) 

® Hrgn 

Sample solution: Potassium alum in water (1 in 150) 
Analysis: Add 5 drops of potassium ferrocyanide TS to 
20 mL of the Sample solution • 

Acceptance criteria: No blue color is produced 
im media tely, 

SPEGIFIC TESTS 

O ioss ON DRYfNG (731) 

Sample: 2,0 g 

Analysis: Transfer the Sample in a tared porcelain cruci- 
ble to a muffle furnace at 200°. Increase the tempera¬ 
turę to 400°, and dry at 400 3 to constant weight. Cool 
in a desiccator, and weigh, 

Acceptance criteria: 43.0%-46.0% 

ADOETIONAL REpUJREMENTS 

* Packaging and Storage: Preserve in tight confainers, 
and storę at room temperaturę. 


Alu mina and Magnesia Orał Suspension 

DEFINFTION 

Alumina and Magnesia Orał Suspension is a rnrxture eon- 
taintng aluminum hydroxide [Ai(OH)a] and Magnesium 
Hydroxide [Mg(OH) z ], It contains the equivalent of NLT 
90.0% and NMT 110.0% of the labeled amounts of alu¬ 
minum hydroxide [AI(OH)d and magnesium hydroxide 
[Mg(OH) z ], It may contain a flavoring agent, and may 
contain suitabie antimicrobial agents. 

IDENTIFICATION 

* A, Identification Tests—General, Magnesium (191) 

Sample solution: To a solution of 5 g in 10 mL of 3 N 
hydrochloric acid add 5 drops of methyl red TS, heat to 
boiling, add 6 N ammonium hydroxide until the color 
of the solution changes to deep yellow, then contmue 
boiling for 2 min, and filter. 

Acceptance criteria: The fil tratę meets the 
reguirements. 

* B. Identification Tests—General, Aluminum (191) 

Sample solution: Wash the predpitate obtained in 
Identification test A with a hot solution eon ta En i ng 
20 mg/mL of ammonium chloride, and dissolve the pre¬ 
dpitate in hydrochloric add. 

Acceptance criteria: The solution meets the 
requirements. 

ASSAY 

* Aluminum Hydroxide 

Edetate disodium titrant: Prepare and standardize as 
directed in Reagents , Volumetric Solutions, Edetate Diso¬ 
dium, Twentieth-Molar (0,05 M). 

Sample solution: Transfer a volume of Orał Suspension, 
previousty well shaken in its original Container, eguiva- 
lent to 1200 mg of aluminum hydroxide, to a suitabie 
beaker, Add 20 mL of water, stir, and slowly add 10 mL 
of hydrochloric acid. Heat gently, If necessary, to aid 
solution, cool, and filter into a 200-mL voiumetric fiask. 
Wash the filter with water into the fiask, and add water 
to volume. 

Analysis: Pipet 10 mL ofthe Sample solution into a 
beaker, add 20 mL of water, then add, in Lhe order 
named and with continuous stirring, 25.0 mL of Edetate 
disodium titrant and 20 mL of acetic acid-ammonium 
acetate buffer TS, and heat near the boiiing point for 5 
min. Cool, add 50 mL of akohof and 2 mL of dithizone 
TS, and mbc. Titrate the excess edetate disodium with 
0,05 M zinc sułfate VS until the color changes from 
green-violet to rose-pink. Perform a blank determina- 
tlon, substituting 10 mL of water for the Sample solu- 
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f/on, and make any necessary correction. Each ml of 
Edetate disodium titrant consumed is equivalent to 
3.900 mg of aluminum hydroxide [A!{OH)J. 

Acceptance criteria: 90.0%-l 10.0% 

* Magnesium Hydrokide 

Sample solution; Prepare as directed In the Assayfor 
Aluminum Hydroxide. 

Analysis: Pipet a volume of the Sample solution , equiva- 
lent tu 40 my uf maynesium hydruxide, iriiu a 400-mL 
beaker. Add 200 ml of water and 20 mL of triethanola- 
mine, and stir. Add 10 ml of ammonia-ammonium 
chlonde buffer TS and 3 drops of an eriochrome black 
indtcator solution (prepared by dissolving 200 mg of er¬ 
iochrome black T in a mixture of 15 ml of triethanola- 
mtne and 5 ml of dehydrated a I co hol), and mlx. Cool 
the solution to between 3° and 4° by immerslon of the 
beaker in an ice bath, then remove, and titrate with 
0.05 M edetate disodium V5 to a blue endpoint. Per- 
form a blank determination, substituting 10 ml of water 
for the Sample solution, and make any necessary correc¬ 
tion, Each mL of 0.05 M edetate disodium comumed is 
equivalent to 2,916 mg of magnesium hydroxide 
[MgCOHJa], 

Acceptance criteria: 90.0%-110.0% 

IMPURmES 

O CHLORIDE AND Sulfate, Chlonde (2 21) 

Sample solution: DIssolve 5.0 g in the minimum vol- 
u me of nitric acid reguired to achieve complete solu¬ 
tion, add 1 mL of acid in excess, then add water to 
make 100 mL, and filter. 

Acceptance criteria: NMT 0.14%; a 10-mL portion of 
the Sample solution shows no morę chlonde than corre- 
sponds to 1.0 mL of 0,020 N hydrochloric acid, 

O CHLORIDE AND SULFATE, Sulfate (221) 

Sample solution; Dissoke 5.0 g in 5 ml of 3 N hydro- 
chloric acid, with gentle heating, Cool, add water to 
make 250 mL, and filter. 

Acceptance criteria: NMT 0,1%; a 20-mL portion of 
the Sample solution shows no morę sulfate than corre- 
sponds to 0.40 mL of 0.020 N sulfuric add, 
o Arsenic, Method i (211) 

Standard preparation: Prepare as directed in Arsenic 
(211), except prepare it to contain 5 pg of arsenie in- 
stead of 3 |ig. 

Test preparation: Dissolve a portion of Ora! Suspen- 
sion, equlvalent to 0.5 g of aluminum hydroxide 
[AI(OH) 3 ], in 20 mL of 7 N sulfuric acid, 

Acceptance criteria: NMT 10 ppm, based on the alu- 
mlnum hydroxide [Ał(OH) 3 ] content 

Delete the fatlowing: 

*. Heavy Metals (231) 

Test preparation: Dlssolve a portion of Orał Suspen- 
sion, equivalent to 0.24 g of aluminum hydroxide 
[AI(OH)J, in 10 ml of 3 N hydrochlorlc add with the 
a id of heat, filter, tf necessary, and dii u te with water to 
25 mL, 

Acceptance criteria: NMT 83 ppm, based on the alu¬ 
minum hydroxide [A!(0H) 3 ] content* wan- 2 oi 8 j 

SPECIFiC TE5TS 

* Microbial Enumeration Tests (61) and Tests for Speci- 
fied R/Iicroorganisms (62): 3ts Eotal aerobic microbial 
count does not exceed 10 2 cfu/mL, and it meets the re¬ 
pu irements for the absence of Escherichia coli. 

* pH (791): 7.3-8.5 

* Acid-Neutrauzing Capacity (301) 

Acceptance criteria: The add consumed by the mini¬ 
mum single dose recommended in the labeling is NLT 
5 mEq, and NLT the nu m ber of mEq calcu la ted by the 
formula: 


F a = theoretical acid-neutralizing capacity of 

aluminum hydroxide [AI(OH)J, 0.0385 mEq 
A - amount of aluminum hydroxlde [AI(OH)d in 
the specimen tested, based on the labeled 
quantity (mg) 

F m = theoretical acid-neutralizing capacity of 

magnesium hydroxide [Mg(OH) 2 ], 0,0343 
mEq 

M = amount of magnesium hydroxide [Mg(OH) 2 ] 
in the specimen tested, based on the labeled 
quantity (mg) 

ADD1TIONAL REQUIREMENTS 

* PACKAGING and śtorage: Preserve in tight containers, 
and avold freezing. 

o Labeling: Orał Suspension may be labeted to State the 
aluminum hydroxioe content in terms of the equivalent 
amount of dried aluminum hydroxlde gel, on the basis 
that each mg of dried gel is equtvalent to 0.765 mg of 
aluminum hydroxide [AI(OH) 3 j. 


Alumina and Magnesia Tablets 

DEFINITION 

Alumina and Magnesia Tablets contain NLT 90.0% and 
NMT 110,0% of the fabefed amounts of aluminum hy- 
droxide iAI(OH)d and magnesium hydroxide [Mg(OH) 2 ], 

IDENTIFICATION 

o A. Identification Tests— General, Magnesium (191) 
Sample solution: To a 0.7-g portion of finely powdered 
Tablets add 10 mL of 3 N hydrochloric acid and 5 drops 
of methyl red TS, heat to boiling, and add 6 N ammo- 
nium hydroxide untii the color of the solution changes 
to deep yellow. Continue boiling for 2 min, and filter. 
Acceptance criteria: The filtrate meets the 
requlrements. 

• B. Identification Tests—General, Aluminum (191) 

Sample solution: Wash the precipitate obtalned In 
Identification test A with hot ammonium chlonde solu¬ 
tion (1 in 50), and dissolve the precipitate in hydrochfo- 
ric acid. 

Acceptance criteria: The solution meets the 
regulrements. 

A5SAY 

* Aluminum Hydroxide 

Edetate disodium titrant: Prepare and standardize as 
directed in Reagents, Volumetric Solutions , Edetate Diso¬ 
dium, Twentieth-Molar (0.05 M). 

Sample solution: Finely powder NLT 20 Tablets. Trans¬ 
fer a portion of the powder, equivalent to 1200 mg of 
afuminum hydroxide, to a 150-mL beaker. Add 20 mL 
of water, stir, and slowly add 30 mL of 3 N hydrochloric 
acid. Heat gently, if necessary, to aid solution, cool, and 
filter anto a 200-mL volumetric fiask, Wash the filter 
with water into the fiask, and add water to vo!ume. 
Analysis: Pipet 1 0 mL of the Sample solution into a 
250-mL beaker, add 20 ml of water, then add, in the 
order named and with continuous stirring, 25 mL of 
Edetate disodium titrant and 20 mL of acetic acid-am- 
monium acetate buffer TS, and heat near the boiling 
point for 5 min. Cool, add 50 ml of alcohol and 2 mL 
of dithizone TS, and mix. Titrate the excess edetate dh 
sodium with 0.05 M zlnc sulfate VS untii the color 
changes from greenwiolet to rose-pink. Perform a blank 
determination, substituting 10 mL of water for the Sam- 
ple solution, and make any necessary correction. Each 
mL of Edetate disodium titrant is equivalent to 3.900 mg 
of aluminum hydroxide [AI(OH) 3 ]. 


Result - 0,55 x ( F A x A) + 0,8 x (Fm x M) 
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Acceptance criteria: 90.0%-'! 10.0% 

* Magnesium Hydroxide 

Sample solution; Prepare as directed in the Assoy for 
Aluminum Hydroxide. 

Analysis: Pipet a voiume of the Sample solution , equiva- 
lent to 40 mg of magnesium hydroxide, into a 400-mL 
beaker. Add 200 ml of water and 20 ml of triethanola- 
mine, and sttr, Add 10 ml of ammonia-ammonium 
chloride buffer T3 and 3 drops of an eriochrome bfaek 
indicator solution (prepared by disso3ving 200 mg of er- 
iochrome blade TS in a mixture of 15 mL of triethanoła- 
minę and 5 mL of dehydrated alcohol), and mix. Cool 
the solution to between 3° and 4 Q by immersion of the 
beaker in an ice bath, then remove, and titrate with 
0.05 M edetate dlsodium V5 to a blue endpoint. Per- 
form a blank determination, substituting 10 mL of water 
for the Sample solution, and make any necessary correc¬ 
tion. Each mL of 0.05 M edetate disodium consumed is 
equivafent to 2.916 mg of magnesium hydroxide 
[Mg(OH) 2 ]. 

Acceptance criteria: 90.0%-11 0.0% 

PERFORMANCE TEESTS 

O Disintegration (701) 

Time: 10 min, simulated gastric fluid T5 being substi- 
tuted for water in the test 
Acceptance criteria: Meet the requirements 

* Uniformity of Dosage Units (905): Meet the requtre- 

ments for Weight Variation with respect to alumina and 
to magnesia 

SPECUFIC TE SIS 

* Ac ID- N EUT R AU ZING Capacity (301): The add consumed 
by the minimum single dose recommended in the labeb 
ing is NLT 5 mEq ; and NLT the number of mEq calcu- 
lated by the formula: 

Result - 0.55 x (F A x A) + 0.8 x (Fm x M) 

F a - theoretical acid-neutralizing capadty of 

aluminum hydroxide [AI(OH} 3 ], 0.0385 mEq 
A - amount of aluminum hydroxide [AI(OH) 3 ] in 
the specimen tested, based on the labeled 
quantity (mg) 

Fm - theoretical acid-neutralizing capacity of 

magnesium hydroxide [Mg(GH)z], 0.0343 
mEq 

M = amount of magnesium hydroxide [Mg(OH) 2 ] 
in the specimen tested, based on the labeled 
quantity (mg) 

ADD9TIONAL REQU1REMENTS 

e Packaging and Stgrage: Preserve in welhclosed 
containers. 

a Labeiing: Tablets prepared with the use of Dried Alumi¬ 
num Hydroxide Gel may be labeled to State the alumi¬ 
num hydroxide content En terms of the equivaJent 
amount of dried aluminum hydroxide gel, on the basis 
that each mg of dried gel is equivalent to 0765 mg of 
aluminum hydroxide [AI(OH) 3 j. 


Alumina, Magnesia, and Calcium 

Carbonate Orali Suspension 

DEFINITION 

Alumina, Magnesia, and Caldum Carbonate Orał Suspension 
contarns NLT 90.0% and NMT 110.0% of the labeled 
amounts of aluminum hydroxide [Al(OH) 3 ], magnesium 
hydroxide [Mg(OH) 2 ], and calcium carbonate (CaC0 3 ). 


IDENTIFICATION 

* A, Identification Tests—General, Caldum (191) 

Sample solution: To 5 g of Orał Suspension add 25 mL 
of 2 N sulfuric add, stir, and ailow to stand for 5 min. 
Add 25 ml of alcohol, stir, and place in an ice bath for 
30 min. Filter while co Id, retaining the filtrate for Identi¬ 
fication test B ♦ Wash the precipitate with 50 mL of 0.75 
N sulfuric acid, and discard the washings. Dissolve the 
precipitate in 3 N hydrochioric acid, filier, and use the 
filtrate. 

Acceptance criteria: Meets the reguirements 

* R. Identification Tests—General, Aluminum (191) 

Sample solution: To the filtrate obtained in Identifica¬ 
tion test Ą add 5 drops of methyl red TS, and heat to 
botling. Add 6 N ammontum hydroxide untif the color 
of the solution changes to deep yellow, continue boil- 
fng for 2 min, and fliter through hardened filter paper. 
(Retain the filtrate for Identification test C.) Wash the 
precipitate with 350 mL of a hot solution containing 
20 mg/ml of ammonium chloride, discarding the wash¬ 
ings. Dissolve the precipitate so obtained in 3 N hydro- 
cbloric add. 

Acceptance criteria: Meets the reguirements 

* C. Identification Tests—General, Magnesium (191) 

Sample solution: The filtrate obtained in Identification 
test 6. 

Acceptance criteria: Meets the requirements 

ASSAY 

® Aluminum Hydroxide 

Edetate disodium titrant: Prepare and standardize as 
directed in Reagents , Volumetric Solutions , Edetate Diso¬ 
dium, Twentieth-Molar (0.05 M). 

Sample solution: Transfer an amount of Orał Suspen¬ 
sion, previously shaken in its original Container, equiva- 
lenl to 600 my of aluminum hyaroxide, to a tared 
beaker, and weigh. Add 20 mL of water, stir, and slowly 
add 40 mL of 3 N hydrochioric acid. Heat gently, if nec¬ 
essary, to aid solution, cool, and transfer to a 200-mL 
voiumetrlc fiask. Wash the beaker with water, adding 
the washings to the fiask, and add water to vo!ume. 
Analysis: Pipet 10 mL of the Sample solution into a 
250-mL beaker, add 20 mL of water, then add, in the 
order named and with continuous stirring, 25.0 mL of 
Edetate disodium titrant and 20 mL of acetic aoid-am- 
monium acetate buffer TS, and heat the solution near 
the boi ling temperaturę for 5 min. Cool, and add 
50 mL of alcohol and 2 mL of dithizone TS, and mix. 
Titrate the excess edetate disodium with 0.05 M zlnc 
sulfate VS untll the color changes from green-violet to 
rose-pink. Perform a blank determination, substituting 
10 ml of water for the Sample solution , and make any 
necessary correction. Each mL of Edetate disodium titrant 
consumed is equivalent to 3.900 mg of aluminum hy- 
droxide [AI(OH} 3 ]. 

Acceptance criteria: 9Q ł 0%“110 ł 0% 

« Magnesium Hydrgxide 

Sample solution: Prepare as directed in the Assoy for 
Aluminum Hydroxide. 

Analysis: Pipet a volume of the Sample solution, equiva- 
lent to 40 mg of magnesium hydroxide, into a 400-mL 
beaker, add 200 ml of water and 20 ml of trolamine, 
and mtx. Add 50 mL of ammonia-ammonium chloride 
buffer TS and 2 drops of an eriochrome black indicator 
solution (prepared by dissoMng 200 mg of eriochrome 
black T in a mixture of 15 mL of trolamine and 5 ml of 
dehydrated alcohol, and mtxing), Cool the solution to 
between 3° and 4 d by immersing the beaker in an ice 
bath, and titrate with 0.05 M edetate disodium V5 untll 
the color changes to pure blue. Perform a blank deter¬ 
mination, substituting 1 0 mL of water for the Sample 
solution , and make any necessary correction. From the 
volume of 0,05 M edetate disodium consumed, sub- 
tract the volume of 0.05 M edetate disodium consumed 
in the Asscyfor Calcium Carbonate . EachmLof0.05M 
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edetate disodium is equivalent to 2,916 mg of magne¬ 
sium hydroxide [Mg{OH}^j. 

Acceptance criteria: 90.0%“110.0% 

* Calcium Carbonate 

Sampie solution: Prepare as directed in the Assay for 
Aluminum Hydroxide. 

Analysis: Pipet a volume of the Sampie solution , equiva- 
(ent to 50 mg of calcium carbonate, into a 400-mL 
beaker, and add 200 ml of water, 5 mL of sodium hy- 
droxide solution (1 in 2), and 250 mg of hydroxy naph- 
thol blue. Stir with a magnetic stirrer, and titrate imme- 
diatefy with 0,05 M edetate disodium VS untif the 
solution is distincfJy blue. Each mL of 0.05 M edetate 
disodium is equivalent to 5.004 mg of calcium carboo- 
ate (CaCOj). 

Acceptance criteria: 90.0%-110.0% 

IMPUR1TIE5 

* Chloride AND Sulfate, Chloride ( 221 ) 

Sampie solution: Dissolve 5.0 g in 3 mL of nitric add, 
ado water to make 100 mL, ana filter. 

Acceptance criteria: NMT 0,14%; a 10.0-mL portion of 
the Sampie solution shows no morę chloride than corre- 
sponds to 1,0 mL of 0,020 N hydrochloric add. 

* Chloride and Sulfate, Sulfate (221) 

Sampie solution: Dissolve 5.0 g in 7 ml of 3 N hydro¬ 
chloric acid, and gently heat. Cool, add water to make 
250 ml, and filter. 

Acceptance criteria: NMT 0.1%; a 20.0-ml portion of 
the Sampie solution shows no morę sulfate than corre- 
sponds to 0.40 mL of 0.020 N sulfuric acid. 

* Arsenjc, Method I (211) 

Standard preparation: Prepare as directed in Arsenie 
(211), except prepare it to contain 5 pg of arsenie in- 
stead of 3 jig. 

Test preparation: Dissolve a portion of Ora! Suspen- 
sion, equivalent to 0.5 g of aluminum hydroxide 
[AI(OH) 3 ], in 20 mL of 7 N sulfuric add. 

Acceptance criteria: NMT 10 ppm, based on the alu¬ 
minum hydroxide [AI(OH)* *] content 


Delete the foHowmg; 

•* Heavy Metals <231 ) 

Test preparation: Dissolve a portion of Orał Suspen- 
slon, equivalent to 0,24 g of aluminum hydroxide 
[At(QH) 3 J, in 10mL of 3 N hydrochloric acid with the 
ald of heat, filter, if necessary, and dilute with water to 
25 mL. 

Acceptance criteria: NMT 83 ppm, based on the alu¬ 
minum hydroxide [AI(GH)j] content* (ottiuan-lan-zo m 

SPECJFIC TESTS 

* Microbial Enumeration Tests (61) and Tests for Spici 
red MiCROORCANfSMS (62); Its total aerobic microbial 
count does not exceed 10* cfu/mL, and it meets the re- 
ąuirements of the test for the absence of Escherichia colL 

• PH (791): 7.5-8.5 

■ Acid-Neutralizing Capacity <301 ) 

Acceptance criteria: The acid consumed by the mini¬ 
mum single dose recommended in the labeJing is NLT 
5 m£q, and NLT the number of mEq calculated by the 
formula: 

Result = 0.55 x (Fa x A) + 0,8 x (Fm x IW) + 0.9 x (F c x Q 

Fa - theoretical acidmeutralizing capacity of 

aluminum hydroxide [AI(ON}J # 0.0385 mHq 
A = amount of aluminum hydroxide [AI(OH) 3 ] in 
the specimen tested, based on the labeled 
quantity (mg) 

Fm ~ theoretical acid-neutralizing capacity of 

magnesium hydroxide [Mg(OH) 2 ], 0,0343 
mEq 


M = amount of magnesium hydroxide [Mg(OH) 2 ] 
in the specimen tested, based on the labeled 
quantity (mg) 

F c ~ theoretical add-neutraJizing capacity of 
calcium carbonate (CaC0 3 ), 0.02 mEq 
C - amount of calcium carbonate (CaC0 3 ) in the 
specimen tested, based on the labeled 
quantity (mg) 

ADDITIONAL REQUIREMENTS 

* Packaging and Storage: Preserve in tight containers, 
and avoid freezing, 

* Labeung: Orał Suspension may be labeled to State the 
aluminum hydroxide content in terms of the equivalent 
amount of dried aluminum hydroxide gel, on the basis 
that each mg of dried gel is equivalent to 0.765 mg of 
aluminum hydroxide [AI(OH) 3 ], 


Alumina, Magnesia, and Calcium 
Carbonate Che wabię Tablets 


DEFINITION 

Alumina, Magnesia, and Calcium Carbonate Chewable Tab¬ 
lets contain NLT 90.0% and NMT 110,0% of the labeled 
amounts of aluminum hydroxide [Ai(QH) 3 ], magnesium 
hydroxlde [MgfGH)*], and calcium carbonate (CaCOj). 

IDENTIFICATION 

• A. IDENTIFICATION TESTS—GENERAL, Caldum (191) 

Sampie solution: To 3 g of ftnely powdered Chewable 
Tablets add 25 ml of water and 25 mL of 2 N sulfuric 
add, stir, and heat on a steam bath for 10 min, Cool, 
add 50 ml of alcohol, stir, and place in an ice bath for 
30 min. Filter while cold, retaining the fil tratę for Identh 
fication test R Wash the predpitate with 50 mL of 0.75 
N sulfuric acid, and discard the washings. Dissolve the 
predpitate in 3 N hydrochloric add, filter, and use the 
filtra te, 

Acceptance criteria: Meet the reguł rem en ts 

• B. IDENTIFICATION TESTS—GENERAL, Aluminum <191) 

Sampie solution: To the fUtratę obtained in Identifica¬ 
tion test A add 5 drops of methyl red T5, and heat to 
boiiing. Add 6 N ammonium hydroxide unti! the color 
of the solution changes to deep yellow, continue boil- 
ing for 2 min, and filter through hardened filter paper. 
(Retain the filtrate for Identification test C.) Wash the 
predpitate with 350 mL of a hot solution containing 
20 mg/mL of ammonium chloride, discarding the wash¬ 
ings. Dissolve the predpitate so obtained in 3 N hydro¬ 
chloric add. 

Acceptance criteria: Meet the reguirements 

• C. Identification Tests—General, Magnesium (191) 

Sampie solution: The filtrate obtained in Identification 
test B 

Acceptance criteria: Meet the requirements 

ASSAY 

• Aluminum Hydroxide 

Edetate disodium titrant: Prepare and standardize as 
directed in Reagents, Voiumętne Solutions, Edetate Diso¬ 
dium, Twentieth-Molar (0.05 M). 

Sampie solution: Weigh and finely powder NLT 20 
Chewable Tablets. Transfer a portion of the powder, 
equivalent to 600 mg of aluminum hydroxide, to a 
beaker, add 20 ml of water, and sfowly add 40 mL of 
3 N hydrochloric acid, with mixing. Heat the mixture to 
boiiing, cool, and filter into a 200-mL volumetrie fiask, 
Wash the beaker with water, add ing the washings to 
the filter. Add water to volume. 

Analysis: Pipet 10 ml of the Sampie solution into a 
250-mL beaker, add 20 mL of water, then add, In the 
order named and with contlnuous stirring, 25,0 mL of 
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Edetate disodium titrant and 20 ml of acetic aeid-am- 
monium acetate buffer TS, and beat the solution near 
the bolllng temperaturę for 5 min, Cool, add 50 mL of 
aicohol and 2 mL of dithizone TS, and mix. Titrate the 
excess edetate disodium with 0.05 M zinc sulfate VS 
until the color changes from greenwiolet to rose-pink. 
Perform a blank determination, substltuting 10 mL of 
water for the Sampie solution, and make any necessary 
correction. Lach mL of Edetote disodium titrant con¬ 
sumed is equivalent to 3.900 mg of aluminum hydrox- 
Ede [AI(OH) 3 ]. 

Acceptance criteria: 90.0%-110.0% 

a MAGNE5IUM HYDR0XIDE 

Sampie solution; Prepare as directed in the Assay for 
Aluminum Hydroxide, 

Analysis: Pipet a volume of the Sampie solution, equiva- 
Jent to 40 mg of magnesium hydroxide, into a 400-mL 
beaker, add 200 mL of water and 20 mL of trolamine, 
and mix. Add 50 mL of ammonia-ammomurn chloride 
buffer TS and 2 drops of an eriochrome black indlcator 
solution (prepared by dissolving 200 mg of eriochrome 
black I in a mixture of 15 mL of troiamine and 5 mL of 
dehydrated aicohol, and mixing). Cool the solution to 
between 3° and 4° by tmmersrng the beaker in an tce 
bath, and titrate with 0.05 M edetate disodium VS unti! 
the color changes to pure blue. Perform a blank deter¬ 
mination, substituting 10 mL of water for the Sampie 
solution f and make any necessary correction. From the 
volume of 0,05 M edetate disodium consumed, sub- 
tract the volume of 0.05 M edetate disodium consumed 
in the Assay for Cafdum Carbonate. Each mL of 0.05 M 
edetate disodium is equivalent to 2.916 mg of magne¬ 
sium hydroxide [Mg(OH) 2 ]. 

Acceptance criteria: 90.0%=110.0% 

* CALC1UM CARBONATE 

Sampie solution: Prepare as directed in the Assay for 
Aluminum Hydroxide. 

Analysis: Pipet a volume of the Sampie solution t equrva- 
lent to 50 mg of calcium carbonate, into a 400-mL 
beaker, and add 200 mL of water, 5 mL of sodium hy- 
droxide solution fl in 2), and 250 mg of hydroxy naph- 
thol blue. Stir with a magnetic stirrer, and titrate imme- 
diately with 0.05 M edetate disodium VS untii the 
solution is distinctly blue. Each mL of 0.05 M edetate 
disodium is equivaient to 5.004 mg of calcium carbon¬ 
ate (CaCG 3 ), 

Acceptance criteria; 90.0%-110.0% 

PERFORMANCE TESTS 

* DlSINTEGRATIGN (701) 

Time: 45 min 

Acceptance criteria: Meet the requirements 

* Uniformity of Dosage Units (905): Meet the require- 

ments for Weight Variatlon with respect to aluminum hy- 
droxide, fo magnesium hydroxide, and to calcium 
carbonate. 

SPECIFIC TESTS 

® Acid-Neutrauzing Capacity (301) 

Acceptance criteria: The add consumed by the mini¬ 
mum single dose retommended in the labeling is NLT 
5 mEq, and NLT the number of mEq calcu lated by the 
formula: 

Result - 0.55 x (f A x A) + 0.8 x (Fm x M) + 0.9 x (Fc x Q 

Fa = theoretical acld-neutraiizing capacity of 

aluminum hydroxide [AlfOHJs], 0,0385 mEq 
A - amount of aluminum hydroxide [AI(OH} 3 ] in 
the specimen tested, based on the labeled 
quantity (mg) 

Fm = theoretical add-neutralrzing capacity of 

magnesium hydroxide [Mg(OH)J, 0.0343 
mEq 


M - amount of magnesium hydroxide [Mg(OH) 2 ] 
in the specimen tested, based on the labeled 
guantity (mg) 

Fc = theoretical aad-neutralizing capacity of 
calcium carbonate (CaCOj), 0.02 mEq 
C = amount of calcium carbonate (CaCOi) in the 
specimen tested, based on the labeled 
guantity (mg) 

ADPITIONAL REQUBREMENTS 

8 PACKAGtNG AND Storage: Preserye in welhclosed 
containers. 

■ Labeling; Label the Chewable Tablets to indicate that 
they are to be chewed before being swaltowed. Chew¬ 
able Tablets prepared usmg dried aluminum hydroxide 
gel may be labeled to state the aluminum hydroxide 
content In terms of the equlvalent amount of dried alu¬ 
minum hydroxide gel, on the basis that each mg of dried 
qel is equivalent to 0765 mg of aluminum hydroxide 

mom. 


Al u mi na, Magnes i a, Calcium Carbonate, 
and Simethicone Chewable Tablets 

DEFINITION 

Alumina, Magnesia, Calcium Carbonate, and Simethicone 
Chewable Tablets contain NLT 90.0% and NMT 110.0% 
of the labeled amounts of aluminum hydroxide [AI(OH) 3 ], 
magnesium hydroxide [Mg(OH) 2 ], and calcium carbonate 
(CaC0 3 ), and an amount of polydimethylsiloxane 
(HCH 3 )j 5iO-]n) that is NLT 85.0% and NMT 115.0% of 
the labeled amount of simethicone. 

IDENTIFICATION 

* A. Identification Tests—Generał, Caldum (191) 

Sampie solution: Cut a Chewable Tablet Into pieces, 
add 50 ml of 1 N sulfurtc add, stir until the pieces drs- 
integrate, and heat on a steam bath for 10 min. Cool, 
add 50 mL of aicohol, and stir. Place in an Ice bath for 
30 min. Filter while cold, retaining the flltrate for Identi¬ 
fication test 8. Wash the predpitate with 50 mL of 0,75 
N sulfuric add, and discard the washings, Dissolve the 
predpitate in 3 N hydrochloric add, filter, and use the 
filtra te. 

Acceptance criteria: Meet the reauirements 

• IB. Identification Tests—General, Aluminum (191) 

Sampie solution: To the filtrate obtained In Identifica¬ 
tion test A, add 5 drops of methyi red TS, and heat to 
boiling. Add 6 N ammonium hydroxide until the color 
of the solution changes to deep yellow, continue boil¬ 
ing for 2 min, and filter through hardened filter paper. 
(Retain the filtrate for Identification test C.) Wash the 
predpitate with 350 mL of a hot solution containing 
20 mg/mL of ammonium chloride, discarding the wash¬ 
ings. Dissolve the predpitate so obtained in 3 N hydro¬ 
chloric acid. 

Acceptance criteria: Meet the requlrements 

* C Identification TESTS— General, Magnesium (191) 

Sampie solution: The flltrate obtained in Identification 
test B 

Acceptance criteria: Meet the requirements 

® D. INFRARED ABSORPTION (197S) 

Sampie solution: Prepare as directed In the Assay for 
Polydim ethyisiloxane> 

Analysis: Proceed as directed uslng a 0.5-mm celi. 

Acceptance criteria: Meet the requirements 

ASSAY 

• ALUMINUM HyDROXIDE 

Edetate disodium titrant: Prepare and standardize as 
directed rn Reagents, Volumetric Solutions, Edetate D/so- 
dium / Twentieth-Molar (0,05 M)* * 
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Sample solution: Transfer a number of Chewabie lab* 
lets, equivalent of about 665 mg of aluminum hydrox- 
ide, to a suitabie beaker. Add 15 ml of hydrochioric 
acid, and swirl to dissolue the Chewabie Tablet Add 
80 mL of water, and filier into a 200-mL volumetric 
fiask. Wash the filter with water into the fiask, and add 
water to volume. 

Analysis: Pipet 20 mL of the Somple solution into a 
250 mL beaker, then add, in the order named and with 
contrnuous stirring, 25.0 mL of Edetate disodium titront 
and 20 mL of acetlc acid-ammonium acetate buffer TS, 
and heat the solution near the bbiling temperaturę for 
5 min, Cooi, add 50 mL of atcohol and 2 mL of 
dithizone TS, Tltjate the excess edetate disodium with 
0.05 M zinc sulfate VS until the color thanges from 
cjreenwiolet to rose-pink, Perform a blank determina- 
tion, substituting 20 mL of water for Ehe Somple solu¬ 
tion, and make any necessary correction. Each mL of 
Edetate disodium titrant consumed is egu i va lent to 
3,900 mg of AI(OHh. 

Acceptance criteria: 90,0%-110,0% 

* Magnesium Hydroxide 

Lanthanum chloride solution: Transfer 1 7.6 g of lan¬ 
thanum chloride to a 200-mL volumetric fiask, add 
100 mL of water, and carefully add 50 mL of hydrochlo- 
ric add. Allow to cool, and dilute with water to volume» 
Dllute hydrochioric acid: Dilute 226 mL of hydrochlo- 
ric acid to 1000 mL with water. 

Potassium chloride solution: 30 mg/mL in water 
Magnesium stock solution: Transfer 1,000 g of magne- 
sium metal to a lOOG-mL yolumetric fiask containing 
10 mL of water, słowfy add 10 mL of hydrochioric acid, 
and swirl to dissolve the metal. Dilute with water to 
volume. Transfer 1.0 mL of this solution to a lOO-rnL 
volumetric fiask to obtain a solution containing 10jig/ 
mL of magnesium (My). 

Standard soiutrons: To three separate 1 00-mL volumet- 
ric flasks each containing 5.0 mL of Lanthanum chloride 
solution , add T.0, 2,0, and 3.0 mL, respectively, of the 
Magnesium stock solution. Dilute each with water to vol- 
ume. These Solutions contain 0.1, 0.2, and 0.3 [ig/mL 
of magnesium (Mg), respectively. 

Sampie stock solution: Transfer a number of Chewabie 
Tablets, eguivalent of 250 mg of magnesium hydroxide 
(100 mg of magnesium), to a 1000-mL vo!umetric fiask. 
Add 500 mL of Dilute hydrochioric acid , and swirl to dis- 
solve the Chewabie Tablets, Add 100,0 mL of Potassium 
chloride solution, and dilute with water to vo!ume. 
Transfer 10.0 mL of this solution to a 100-mL volumet- 
ric fiask, and dilute with water to volume. 

Sample solution: Transfer 2.0 mL of Somple stock solu¬ 
tion to a second 100-mL volumetric fiask, add 5.0 mL of 
Lanthanum chloride solution , and dilute with water to 
yolume. 

Blank: Add 50 mL of Dilute hydrochioric add and 
10.0 mL of Potassium chloride solutton to a 100-mL volu- 
metric fiask, and dilute with water to volume. Transfer 
10.0 mL of this solution to a second 100-mL volumetric 
fiask, and dilute with water to vofume. Transfer 2.0 mL 
of this solution to a tbird 100-mL volumetric fiask, add 
5.0 mL of Lanthanum chloride solution, and dilute with 
water to volume. 

Analysis: Concomitantly deterrmne the absorbances of 
the Standard Solutions and the Sample solution at the 
magnesium emisslon iine at 285.2 nm, with a suitabie 
atomie absorption spectrophotometer (see Atomie Ab- 
sorption Spectroscopy (852)) eguipped with a magne¬ 
sium holJow-cathode lamp and an air-acetylene Flame, 
using the Blank to set the instrument. Plot the ab¬ 
sorbances of the Standard Solutions versus concentra¬ 
tion, in pg/mL, of magnesium, and draw the straight 
linę best fitting the three plotted points. From the 
graph so obtained, determine the concentration, C, in 
pg/ml, of magnesium in the Sample solution . 


Calculate the percentage of the labefed amount of 
magnesium hydroxide [Mg(OH} 2 ] in the portion of 
Tablets taken: 

Result = (C/Cu) x (MJAr) x 100 

C = concentration of magnesium in the Sample 
solution, as determined above (pg/mL) 

C u nominał concentration of magnesium 

hydroxide in the Sample solution (pg/mL) 

M f - mofecular weight of magnesium hydroxide, 

At - atomie weight of magnesium, 24.305 
Acceptance criteria: 90.0 %-j 10.0% 

* Calcium Carbonate 

Sample solution: Transfer a number of Chewabie Tab¬ 
lets, equivalent of about 665 mg of aluminum hydrox- 
ide, to a suitabfe beaker. Add 15 mL of hydrochioric 
acid, and świr! to dissolve the Chewabie Tablets. Add 
80 mL of water, and filter into a 200-mL voiumetrlt 
fiask. Wash the filter with water Into the fiask, and add 
water to volume. 

Analysis: Pipet a volume of the Sample solution , equiva- 
fent to 50 mg of calcium carbonate, into a 400-mL 
beaker, and add 200 mL of water, a volume of sodium 
hydroxide solution (1 in 2) equivaient to the volume of 
the Sample solution taken, and 250 mg of hydroxy 
naphthol bfue. Stir with a magnetic stirrer, and titrate 
immediately with 0.05 M edetate disodium VS until the 
solution rs distinctly blue. Perform a blank determina- 
tion, substituting a volume of water equivalent to the 
vołume of the Sample solution taken, and make any 
necessary correction. Each mL of 0.05 M edetate dtso- 
dium is equivalent to 5.004 mg of calcium carbonate 
(CaCOJ. 

Acceptance criteria: 90.0%-l 10.0% 

* PO L Y DIMETH YL5EL0 X A N E 

Dilute hydrochioric add: Dilute 400 mL of hydrochlo- 
nt acid with suffident water to make 1000 mL. 
Standard sofution: Transfer 60 mg of USP 
Polydimethylsiloxane RS to a separator, add 30,0 mL of 
chloroform and 60 mL of Dilute hydrochioric add, shake 
for 30 s, and allow the phases to separate. Remove 

10 mL of the lower, organie layer to a screw-capped, 
15-mL test tubę containing 0.5 g of anhydrous sodium 
sulfate. Close the tubę with a screw-cap having an inert 

11 ner, agitate vigorously, and centrifuge the mixture to 
obtain a dear supernatant. 

Sample sofution: Weigh and finely powder NLT 20 
Chewabie Tablets, Transfer a portion of the powder, 
equivaient of 60 mg of simetnicone, to a suitabie screw- 
capped bottle, Ada 30.0 ml of chloroform and 60 mL 
of Dilute hydrochioric acid t and allow to stand, with Fre- 
uent shaking, until the Chewabie Tablets are dissolved. 
ransfer the contents of the bottle to a separator, shake, 
and allow the phases to separate, Remove 10 mL of the 
lower, organie layer to a screw-capped, 15-mL test tubę 
containing 0.5 g of anhydrous sodium sulfate. Close the 
tubę with a screw-cap havtng an inert liner, agitate vlg- 
orously, and centrifuge the mixture to obtain a elear 
supernatant. 

Blank: Place 30.0 mL of chloroform and 60 mL of Dilute 
hydrochioric acid Iri a separator, shake for 30 s, and ai- 
low the phases to separate. Remove 10 mL of the 
lower, organie layer to a screw-capped, 15-mL test tubę 
containing 0.5 g of anhydrous sodium sulfate. Close the 
tubę with a screw-cap tnat has an inert finer, agitate 
vigorously, and centrifuge the mixEure to obtain a elear 
supernatant. 

Analysis: Concomitantly determine the absorbances of 
the Standard solution and the Sample sofution in 0.5-mm 
cells at the wavelength of maximum absorbance at 
about 7.9 um, with a suitabie IR spectrophotometer, 
using the Blank to set the instrument. 
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Calculate the pereentage of polydimethyfsilGxane 
([-(CHj )7 Si O-]/,) in the portion of Tablets taken: 

Result = (Au/Ai) x {WsfW u ) x 1 00 

A u = absorbance of the Sample sołution 
As = absorbance of the Standard sołution 
Ws = weight of U5P Polydimethylsiloxane RS taken 
to prepare the Standard sołution (mg) 

W u = nominał amount of simethicone in the portion 
of the Tablets taken to prepare the Sample 
sołution (mg) 

Acceptance crlteria: 85.0%-115,0% 

PERFORMANCE TESTS 

• (Jnsformety of Dosace Units (905): Meet the require- 

ments for Weight Variation with respect to aluminum hy~ 
droxide, to magneslum hydroxide, and to ta [dum 
carbonate, 

SPECIFIC TESTS 

• MlCROBIAL ENUMERATION TESTS (61) and TESTS FOR SPEC!- 
fied Microorganisms (62): The total aerobic microbial 
count is NMT 2 x 10 2 cfu/g, the total combtned molds 
and yeasts tount is NMT 2 x 10 ? cfu/g, and the Chew- 
able Tablets meet the requirements of the test for the 
absence of Salmonełła species and Escherkhia coli 

• Acid-Neutrauzing Capacity (301) 

Sample sołution: Dissolve an accurately counted num- 
ber of Chewable Tablets, equivalent to about 120 mEq 
of acid-neutraiizing capacity, in 400 mL of water, Trans¬ 
fer the mixture to a 500-mL volumetric fiask, and dilute 
with water to vo!ume. 

Analysrs: Proceed as direoted in the section Procedurę 
for Powders f Effervescent Sof ids, Suspensions and Other 
Uquids t Lozenges Nonchewabfe Tablets, Chewable Tablets, 
and Capsules using 75,0 mL of the Sample sołution . 
Acceptance criteria: The acid consumed by the mini¬ 
mum single dose recommended in the labeling is NLT 
5 mEq, and NLT the num ber of mEq catculated by the 
formula: 

Result = 0.55 x (f A x4) + 0,8 x {Fm x M) + 0.9 x (Fc x C) 


sołution and 3.0 mL of Dilute hydrochłork acid , add 10,0, 
20,0, and 30,0 mL, respectively, of the Standard stock 
sołution , The resulting Standard Solutions contain 1.0, 
2.0, and 3.0(ig/mL of sodium (Na), respectively. 

Sample stock sołution: Weigh 10 Chewable Tablets, 
and determine the average weight, A, in mg. Cut 4 
Chewable Tablets into pieces, combine the pieces, and 
weigh them. Transfer the combined pieces to a 500-mL 
yolumctric fiask, addlSOmLof Dilute hydrochłork acid , 
and swirl gently to dissolve the pieces. Dilute with 
water to volume. 

Sample sołution: Transfer 10,0 ml of the Sample stock 
sołution to a 100-mL volumetrie fiask, add 10.0 ml of 
Potassium chłoride sołution , and dilute with water to 
volume. 

Blank sołution: Combine 3.0 mL of Dilute hydrochłork 
acid and 10.0 mL of Potassium chłoride sołution in a 
100-mL Yolumetrlc fiask, and dilute with water to 
volume. 

Analysis 

Samples: Standard sołution and Sample sołution 
Concomitantly determine the absorbances of the Stan- 
dard Solutions and the Sample sołution at the sodium 
emission linę at 589.0 nm with a suitable atomie ab- 
sorption spectrophotometer (see Atomie Absorption 
Spectroscopy (852» equipped with a sodium hol- 
low-cathoae lamp and an air-acetylene flame, using 
the Błank sołution as the blank. Plot the absorbances 
of the Standard Solutions versus concentration, in 
pg/mL, of sodium, and draw the straight linę best 
fittinjg the three piotted points. From the graph so 
obtained, determine the concentration, C, in pg/mL, 
of sodium in the Sample sołution . 

Calculate the quantity, in mg, of sodium (Na) in each 
Chewable Tablet taken: 

Result = ( AfW) x C x D x F 

A - average weight of each Tablet (mg) 

W ~ weight of the portion of Chewable Tablets 
taken to prepare the Sample sołution (mg) 

C - concentration of sodium in the Sample sołution 



F ą = theoretical acid-neutralizing capacity of 

aluminum hydroxide [AI(OH) 3 ], 0,0385 mEq 

A - amount of aluminum hydroxide [Al(OH) 3 ] in 
the spęd men tested, based on the fabeled 
ąuantity (mg) 

Fm - theoretical acid-neutralizing capacity of 

magnesium hydroxide [Mg(OH)z], 0.0343 
mEq 

M - amount of magnesium hydroxide [Mg(OH) 2 ] 
in the specimen tested, based on the labeled 
guantity (mg) 

Fę theoretical acid-neutralizing capacity of 
catcium carbonate (CaC0 3 ), 0.02 mEq 

C - amount of caldum carbonate (CaCO*) in the 
specimen tested, based on the labeled 
guantity (mg) 

Sodium Content 

Potassium chłoride sołution: 30 mg/mL of potassium 
chłoride 

Dilute hydrochłork add: Dilute 226 mL of hydrochlo- 
ric acid with sufficient water to make 1000 mL. 

Standard stock sołution: Transfer 2.5420 g of sodium 
chłoride, previously dried at 105° for 2 h, to a 1000-mL 
volumetfic fiask, and dissolve in and dilute with water 
to volume. Transfer 10.0 mL of this sołution to a 
100-mL volumetric fiask, and dilute with water to vol- 
ume. Transfer 10.0 mL of this sołution to a second 
100-mL yoiumetric fiask, and dilute with water to 
volume. 

Standard Solutions: To three separate 100-mL volumet- 
rit flasks, each containing 10.0 mL of Potassium chłoride 


D == dilutron factor for the Sample sołution , 5000 
f = conversion factor, 0,001 mg/pg 
Acceptance criteria: Chewable Tablets contain NMT 
5 mg/Tablet of sodium, except when labeled as con¬ 
taining morę than 5 mg/Tablet of sodium; then they 
contain NMT 110% of the labeled amount. 

ADDITIONAL REQUIREMENT$ 

* Packacing and Storage: Preserve in wetUciosed 
containers. 

* Labeling: The labeling indicates that the Chewable Tab¬ 
lets are to be chewed before swallowing. Label the 
Chewable Tablets to State the sodium content, if it is 
greater than 5 mg/Chewable Tablet 

* USP Reference Standards (11) 

USP Po]ydimethylsiloxane RS 


Alumina, Magnessa, and Simethicone 
Orał Suspension 

DEFINITION 

Alumina, Magnesta, and Simethicone Ora! Suspension con- 
tains the equivalent of NLT 90.0% and NMT 115.0% of 
the labeled amounts of aluminum hydroxide [AI(OH)*j 
and magnesium hydroxrde [Mg(OH) 2 ], and an amount of 
polydfmethyisibxane (["(CH 3 ) 2 STO—j„) that is NLT 85,0% 
ano NMT 115.0% of the labeled amount of simethicone. 
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IDENTIFICATION 

* A. INFRARED AbSORPTJON (197S) 

Sampie solution: Prepare a$ directed in the Assay for 
Polydime thyisifoxan e. 

Anałysis: Proceed as directed using a 0.5-mm celL 
Acceptance criteria: Meets the requirements 

* B. Identification Tests—General, Magnesium <191} 

Sampie solution: Add 5 g of Orał Suspension to 10 mL 
of 3 N hydrochloric acid, thcn add 5 drops of methyl 
red TS, heat to boiling, add 6 N ammomum hydroxide 
untri the color of the solution just changes to deep yei- 
Iow, then continue boiling for 2 min, and fil ter 
Acceptance criteria; Meets the requirements 

* C Identification Tests—Generał, Aluminum (191 > 

Sampie solution: Wash the precipitate from Identifica¬ 
tion test B with hot ammonium chloride solution (1 in 
50}, and dissolve the precipitate in hydrochloric acid. 
Divide this solution into two portions. 

Anałysis 1; Add, dropwise, ó N ammonium hydroxide 
to one portion of the Sampie solution, 

Acceptance criteria 1: A gelatinous white precipitate, 
which does not dissolve in an excess of 6 N ammonium 
hydroxide, h obtained. 

Anałysis 2: Add, dropwise, 1 N sodium hydroxrde to 
the second portion of the Sampie solution. 

Acceptance criteria 2: A gelatinous white precipitate, 
which dissolves in an excess of 1 N sodium hydroxide, 
leaving some turbidity, is obtained. 

ASSAY 

* Aujminum Hydroxide 

Edetate disodium titrant: Prepare and standardize as 
directed in Reagent s, Vofumetric Solutions , Edetate Diso¬ 
dium, Twentieth-Moiar (0.05 M). 

Sampie solution: Transfer a measured amount of Orał 
Suspension, previously well shaken in its original Con¬ 
tainer, equivalent to 800 mg of aluminum hydroxide, to 
a suitable beaker. Add 20 ml of water, stir, and siowly 
add 10 ml of hydrochloric acid. Heat gently, if neces- 
sary, to aid solution, cool, and fiiter into a 200-mL volu- 
metric fiask. Wash the fiiter with water into the fiask, 
and add water to volume. 

Anałysis: Pipet 10 mL of the Sampie solution into a 
250-mL beaker, add 20 mL of water, then add, in the 
order named and with continuous stirring, 25.0 mL of 
Edetate disodium titrant and 20 mL of acetic acid-am- 
monium acetate buffer TS, and heat the solution near 
the boiling temperaturę for 5 min. Cool, add 50 mL of 
alcohol and 2 mL of dithizone TS. Titrate the excess 
edetate disodium with 0.05 M zinc sulfate VS until the 
color changes from greenwiolet to rose-pink. Perform a 
blank determination, substituting 10 mL of water for 
the Sampie sofution, and make any necessary correction. 
Each mL of Edetate disodium titrant consumed is egu i ta¬ 
lent to 3.900 mg of aluminum hydroxide [AlfOHJd- 
Acceptance criteria: 90.0%*115.0% 

* Magnesium Hydroxide 

Sampie solution: Prepare as directed in the Assay for 
Aluminum Hydroxide . 

Anałysis: Pipet a volume of the Sampie solution, equiva- 
lent to 40 mg of magnesium hydroxrde, into a 400-mL 
beaker, add 200 mL of water and 20 mL of triethanola- 
mine, and stir. Add 10 mL of ammonia-ammonium 
chloride buffer TS and 3 drops of an eriochrome black 
indicator solution (prepared by dissolving 200 mg of er¬ 
iochrome black T in a mixture of 15 mL of triethanola- 
minę and 5 ml of dehydrated alcohoi, and mixing). 

Cool the solution to between 3° and 4° by immersion 
of the beaker in an ice bath, then remove, and titrate 
with 0.05 M edetate disodium VS to a blue endpoint. 
Perform a blank determination, substituting water for 
the Sampie solution, and make any necessary correction. 
Each mL of 0.05 M edetate disodium consumed is* 
equivalent to 2.916 mg of magnesium hydroxide 
[Mg(OH) 2 ]. 


Acceptance criteria: 90.0%-l 15.0% 

* POLYDIMETHYLS!LOXANE 

Standard solution; Prepare similarly to the Sampie solu¬ 
tion helów, excepl dissolve 50 mg of USP Polydimethyl- 
siloxane RS in 25.0 mL of toluene, add 40 mL of 0.1 N 
sodium hydroKide, and add a volume of water equal to 
that of the specimen of Orał Suspension taken for the 
Sampie solution. 

Sampie solution: Transfer an amount of Ora! Suspen¬ 
sion, equivalent to 50 mg of simethicone, to a suitable 
round, narrow-mouth, screw-capped, 120-mL bottle, 
add 40 mL of 0.1 N sodium hydroxide, and swirl to 
disperse. Add 25.0 ml of tofuene, dose the bottle se- 
curely with a cap having an inert liner, and shake for 15 
min on a reciprocating shaker (e.g., about 200 oscifla- 
tfons/min and a stroke of 38 ±2 mm). Transfer the mix- 
turę to a 125-mL separator. Remove about 5 mL of the 
upper, organie layer to a screw-capped, 15-mL test 
tubę containing 0.5 g of anhydrous sodium sulfate. 

Close the tubę with a screw-cap having an inert liner, 
ag State vigorously, and centrifuge the mixture until a 
elear supernatant is obtained. 

Blank: Mix 10 mL of toiuene with 0.5 ej of anhydrous 
sodium sulfate, and centrifuge to obtain a elear 
supernatant 

Anałysis: Concomitantly determine the absorbances of 
the Standard solution and the Sampie solution in 0.5-mm 
cells at the wavelength of maximum absorbance at 
about 7.9 fim, with a suitable IR spectroph otom eter, 
using the Blank to set the instrument. 

Calculate the percentage of polydimethylsiloxane 
(KCHi)a SiO—]n) in the portion of Ora! Suspension 
taken: 

ResuJt = (AJAs) x (W s fW u ) x 1 00 

A u = absorbance of the Sampie solution 
As - absorbance of the Standard solution 

= weight of USP Polydimethylstloxane RS taken 
to prepare the Standard solution (mg) 

Wu = nominał amount of simethicone in the portion 
of the Ora i Suspension taken to prepare the 
Sampie sofution (mg) 

Acceptance criteria: 85.0%-115.0% 

SPECIFIC TESTS 

• Microsial Enumeratidn Tests (61) and Tests for Speci- 

fieo Microorganisms (62): The total aerobic microbial 
count is NMT 10* cfu/g, and it meets the reguirements 
of the test for the absence of Escherichia coli. 

■ Acid-Neutralizing Capacity (301} 

Acceptance criteria: The acid consumed by the mini¬ 
mum single dose recommended in the labeting is NLT 
5 m£a, and NLT the number of mEq calculated by the 
formula: 

Result = 0.55 x (Fą x A) + 0.8 x (Pm x M) 

F a = theoretrcal acid-neutralizing capacity of 

aluminum hydroxide [AI(OH)]], 0.0385 mEq 
A = amount of aluminum hydroxide [Al(OH) 3 ] in 
the spedmen tested, based on the labeled 
guantity (mej) 

Fm = theoretical aad-neutralizing capacity of 

magnesium hydroxide [Mg(OH) 2 ], 0.0343 
mEq 

M - amount of magnesium hydroxrde [Mg(OH)J 
in the specimen tested, based on the labeled 
quantity (mg) 

• pH (791); 7.0-8.ó 

* Sodium Content 

Potassium chloride solution: 38 mg/mL of potassium 
chloride 
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Sod rum chloride stock solution: 25.42 ug/mL of so- 
dium chloride (previously dried at 105° for 2 h) in 
water. The solution contams 10|ig/mL of sodium. 
Standard Solutions: On the day of use, transfer 4*0 mL 
of 1 N hydrochloric acid and 10.0 mL of Potassium chlo¬ 
ride solution to each of Lwo 100-mL yolumetric flasks, To 
the respective flasks add 5,0 and 10.0 mL of Sodium 
chloride stock solution. Di lute with water to volume. The 
resulting Standard Solutions contain 0.5 and 1.0 pg/mL 
of sodium (Na), respectiyely. 

Sample soiution: Transfer 5,0 ml of Grał Suspension, 
previousfy welf shaken in its origmal Container, to a 
100-mL yolumetric fiask. Add 50 mL of 1 N hydrochlo- 
ric acid, boil for 15 min, cool to room temperaturę, and 
di lute with water to volume. Filter, discarding the firsL 
few ml of the filtra te. Transfer 5.0 mL of the frl tratę to a 
100-mL volumetric fiask containing 10.0 mL of Potas- 
sium chloride solution and di lute with water to vol u me. 
Blank soiution: Combine 4.0 mL of 1 N hydrochloric 
acid and 10,0 mL of Potassium chloride solution in a 
100-mL yolumetric fiask, and dilute with water to 
voiume. 

Analysis 

Samples: Standard solution and Sample solution 
Concomitantly determine the absorbances of the Stan¬ 
dard Solutions and the Sample solution at the sodium 
emission linę at 589,0 nm with a suitable atomie ab- 
sorption spectrophotometer (see Atomie Absorption 
Spectroscopy {852)) equipped with a sodium hol- 
low-cathode lamp and an air-acetylene flame, using 
the Blank solution as the blank. Plot the absorbances 
of the Standard Solutions versus concentration, in 
pg/mL, of sodium, and dra w a straight One between 
the plotted points, From the graph so obtained, de¬ 
termine the concentration, C, in jig/mL, of sodium in 
the Sample solution, 

Calcułate the quanttty, in mg, of sodium (Na) in each 
mL of Orał Suspenston taken; 

ftesult = (1 /N) x C x O x F 

N - volume of the Oraf Suspension taken to 
prepare the Sample solution, 5.0 mL 
C - concentration of sodium in the Sample solution 
(pg/mL) 

D - dilution factor for the Sample solution , 2000 
F = conversion factor, 0,001 mg/pg 

ADDITIONAL REQUIREMENTS 

* Packaging and Storage: Preserve in Ught containers, 
and avoid freezing. 

* Labeunc: Ora! Suspension may be labeled to State the 
aluminum hydroxide content in terms of the equivalent 
amount of efried aluminum hydroxide gel, on the basis 
that each mg of dried gel is equivalent to 0.765 mg of 
aluminum hydroxide {AI(OH)i)* Labei it to State the so¬ 
dium content if it is greater than 1 mg/mL. 

* USP Reference Standards (11) 

USP Polydime£hylsiloxane RS 


Alumina, Magnesia, and Simethicone 
Chewable Tablets 


DEFINITION 

Alumina, Magnesia, and Simethicone Chewable Tablets con¬ 
tain the eauivalent of NLT 90.0% and NMT 115.0% of 
the labeled amounts of aluminum hydroxide [AI(OH)j] 
and magnesium hydroxrde [Mg(OH)>], and an amount of 
polydimethy[siloxane ([-(CHj);? SiO-]„) that is NLT 85,0% 
and NMT 115.0% of the labeled amount of simethicone. 


IDENTIFICATION 
O A. INFRARED ABSORPTION (197S) 

Sample solution: Prepare as directed in the Assay for 
Polydimethylsi!oxane. 

Analysis: Proceed as directed using a 0.5-mm celL 
Acceptance criteria: Meet the reaufrements 

* B, Identification Tests—General, Magnesium (191) 

Sample solution: To a portion of finely powdered 
Chewable Tablets, equivalent to 600 mg of magnesium 
hydroxide, add 25 mL of 3 N hydrochloric add and 
25 mL of water, and mix, Boil gently for 2 min. Al Iow 
to cool, and filter. Add 5 drops of methyl red TS, beat 
to boiltng, and add 6 N ammonium hyaroxide until the 
color of the solution just turns to deep yellow. Continue 
boilrng for 2 min, and filter. 

Acceptance criteria: Meet the reauirements 

* C Identification Tests — General, Aluminum (191) 

Sample solution: Wash the precipitate from Identifica¬ 
tion test B with hot ammonium chloride solution (1 in 
50), and dissofye the precipitate in hydrochloric acid. 
Divide this solution into two portions. 

Analysis 1: Add, dropwise, 6 N ammonium hydroxide 
to one portion of the Sample soiution , 

Acceptance criteria 1: A gelatinous wbite precipitate, 
which does not dissolve in an excess of 6 N ammonium 
hydroxide, is obtained, 

Analysis 2: Add, dropwise, 1 N sodium hydroxide to 
the second portion of the Sample solution. 

Acceptance criteria 2: A gelatinous white precipitate, 
which dissolyes in an exce$s of 1 N sodium hydroxide, 
leaving some turbidity, is obtained. 

A55AY 

■ Aluminum Hvdroxide 

Edetate disodium titrant: Prepare and standardize as 
directed in Reagents, Volumetric Solutions , Edetate Diso¬ 
dium, Twentieth-Molar (0.05 M). 

Sample solution: Weigh and finely powder NLT 20 
Chewable Tablets. Transfer a portion of the powder, 
equivalent of 800 mg of aluminum hydroxide, to a 
150-mL beaker. Add 20 mL of water, stir, and slowly 
add 30 mL of 3 N hydrochloric acid. Heat gently, if nec¬ 
essary, to aid solution, cool to room temperaturę, and 
filter into a 200-mL yolumetric fiask, Wash the filter 
with water into the fiask, and add water to volume. 
Analysis: Pipet 10 mL of the Sample solution into a 
250-mL beaker, add 20 mL of water, then add, in the 
order named and with continuous stirring, 25.0 mL of 
Edetate disodium titrant and 20 mL of acetlc acid-am- 
monium acetatę buffer TS, and heat the solution near 
the boiiing temperaturę for 5 min. Cod, add 50 mL of 
alcohol and 2 mL of dithizone TS, Titrate the excess 
edetate disodium with 0.05 M zlnc sulfate VS until the 
color changes from green-violet to rose-pink. Perform a 
blank determination, substituting 10 mL of water for 
the Sample solution , and make any necessary correct i on. 
Each mL of Edetate disodium titrant consumed is equrva- 
lent to 3.900 mg of aluminum hydroxide [AI(OH) 3 ]. 
Acceptance criteria: 90.0%-115.0% 

* Magnesium Hydroxide 

Sample solution: Prepare as directed in the Assoy for 
Aluminum Hydroxide. 

Analysis: Pipet a volume of the Sample soiution , cquiva- 
lent to 40 mg of magnesium hydroxide, into a 400-mL 
beaker, add 200 mL of water and 20 mL of triethanola- 
mine, and stir. Add lOmL of ammoma-ammonium 
chloride buffer TS and 3 drops of an eriochrome black 
indicator solution (prepared by dissolving 200 mg of er¬ 
iochrome black T in a mixture of 15 mL of triethanola- 
mine and 5 mL of dehydrated alcohol, and mixing). 

Cool the solution to between 3° and 4° by tmmersion 
of the beaker in an ice bath, then remove, and titrate 
with 0.05 M edetate disodium VS to a biue endpoint. 
Perform a blank determination, substituting water for 
the Sample solution, and make any necessary correction. 
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Each mL of 0.05 M edetate disodium consumed is 
equivalent to 2.916 mg of magnesium hydroxtde 
[Mg(OH)J. 

Acceptance criteria: 90.0%-115.0% 

■ Poły dmeth y lsi lox a ne 

Standard solution: Prepare similarty to the Sample sofu¬ 
tion below, using 33 mg of USP Polydimethy3siloxane 
RS, 

Sample solution; Weigh and finely powder NIT 20 
Chewable Tablets, Transfer a portion of the powder, 
eguivalent of 33 mg of simethicone, to a suitabie 
round, narrow-mouth, screw-capped, 120-mL bottle. 
Add 40 mL of 0.1 N sodium hyaroxide, and swirJ to 
disperse. Add 20.0 mL of toluene, dose the bottle se- 
curely witli a cap having an inert liner, and shake for 30 
min on a reciprocating shaker (e,g„ 200 oscillations/ 
min and a stroke of 38 ± 2 mm). Transfer the mixture to 
a 125-rnL separator, and ailow to separate. Remove the 
upper, organie layer to a screw-capped, centrifuge tubę 
containlng 2 g of anhydrous sodium suffate. Cfose the 
tubę with a screw-cap having an inert liner, agitate vig- 
orously, and centrifuge the mixture untll a elear super- 
natant is obtained. 

Blank: Mrx 10 mL of toluene with 1 g of anhydrous so- 
dium sulfate, and centrifuge to obtain a dear 
supernatant. 

AnaJysis: Concomitantly determine the absorbances of 
the Standard sofution and Sample solutlon in 0.5-mm 
eeNs at the wavefength of maximum absorbance at 
about 7.9 pm (1265,8 cm ’)/ with a suitabie IR spectro- 
photometer, using the Blank to set the instrument. 
Calculate the percentage of po]ydimethylsjloxane 
([-(CH 3 ) 2 5iO“]„) in the portion of Chewable Tablets 
taken: 

Result = (AJA $ ) x (W s /W u ) x 100 

Au = absorbance of the Sample sofution 
As = absorbance of the Standard sol u don 
W$ - weight of USP Po!ydimethylsiloxane RS taken 
to prepare the Standard sofution (mg) 

Wu ~ nominał amount of simethicone in the portion 
of the Chewable Tablets taken to prepare the 
Sample sofution (mg) 

Acceptance criteria: 85.0%-115.0% 

PERFORMANCE TE5TS 

■ Uniformity of Dosage Units (90S): Meet the require- 
ments for Weight Variation with respect to aluminum hy- 
droxrde and to magnesium hydroxide 

SPECIFIC TESTS 

a Acid-Neutralizing Capacity (301) 

Acceptance criteria: The add consumed by the mini¬ 
mum singie dose recommended in the labefing is NLT 
5 m£a, and NLT the number of mEq calculateo by the 
formula: 

Result = 0.55 x (Fa x A) + 0.8 x (Fm x M) 

F ą ~ theoretical add-neutralizing capacity of 

aluminum hydroxide [AI(OH)i], 0.0385 mEq 
A = amount of aluminum hydroxide [A1COH) 3 ] in 
the specimen tested, based on the labeled 
quantity (mg) 

Fm = theoretical add-neutralizing capacity of 

magnesium hydroxide JMg(OH)J, 0.0343 
mEq 

M - amount of magnesium hydroxide [Mg(OH) 2 ] 
in the specimen tested, based on the labeled 
guantify (mg) 

b Sodium Content 

Potassium chloride solutlon: 38 mg/mL of potassium 
chloride 


Sodium chloride stock solutlon: 25.42 pg/mL of so¬ 
dium chloride (previously dried at 105° for 2 h) in 
water. The solution contains lOpg/mL of sodium. 
Standard Solutions: On the day of use, transfer 4.0 mL 
of 1 N hydrochloric acid and 10.0 mL of Potassium chlo* 
ride sofution to each of two 100-mL vo1umetric flasks. To 
the respective flasks add 5.0 and 10,0 mL of Sodium 
chloride stock solution. Dilute with water to yolume. The 
resulting Standard Solutions contain 0.5 and 1.0 ug/mL 
of sodium (Na), respectively. 

Sample solution: Weigh and finely powder NLi 20 
Chewable Tablets. Transfer a portion of the powder, 
equiva!ent to the average weight of 1 Chewable Tablet, 
to a 100-mL vo!umetric fiask. Add 50 mL of 1 N hydro¬ 
chloric acid, botl for 15 min, coof to room temperaturę, 
and dilute with water to volume. Filter, discardlng the 
first few mL of the filtrate Transfer 5,0 mL of the filtrate 
to a 100-mL volumetric fiask containlng 10,0 ml of Po¬ 
tassium chloride solution , and dilute with water to 
yolume. 

Blank solutron: Combine 4.0 mL of 1 N hydrochloric 
add and 10.0 mL of Potassium chloride sofution in a 
100-mL volumetric fiask, and dilute with water to 
yolume, 

Analysis 

Sam pies: Standard solution and Sample solution 
Concomitantly determine the absorbances of the 5tan- 
dard Solutions and the Sample sofution at the sodium 
emission linę at 589.0 nm with a suitable atomie ab- 
sorption spectrophotometer (see Atomie Absorption 
Spectroscopy (852)) eguipped with a sodium hol- 
low^cathode lamp and an air~acetylene flame, using 
the Blank sofution as the blank. Plot the absorbances 
of the Standard Solutions versus concentration, in 
jig/mL, of sodium, and draw a straight linę between 
the plotted points. From the graph so obtalned, de¬ 
termine the concentration, C, in pg/mL, of sodium in 
the Sample solution. 

Calculate the quantity, in mg, of sodium (Na) in each 
Chewable Tablet taken: 

Result = C x D x F 

C - concentration of sodium in the Sample solution 
(pg/mL) 

D - diiution factor for the Sample solution , 2000 
F = converston factor, 0,001 mg/jig 

ADDDTIONAL REQUIREMENTS 

o Packaging and Storage: Preserve in well-closed 
containers. 

® Labeling: Labei the Chewable Tablets to indicate that 
they are to be chewed before being swallowed. Label the 
Chewable Tablets to State the sodium content if it is 
greater than 5 mg/Tablet. The Chewable Tablets may be 
labeled to State the aluminum hydroxide content in 
terms of the equiva!ent amount of dried aluminum hy- 
droxide gel, on the basis that each mg of dried gel is 
equivalent to 0.765 mg of aluminum hydroxide 
[AJ(OH) 3 j. 

® USP Reference Standards (11) 

USP Polydimethylsiloxane RS 


Alumina and Magnesium Carbonate 
Orai Suspensiora 

» Alumina and Magne 5 ium Carbonate Orał Sus- 
pension contains tne equivalent of not less than 
90.0 percent and not morę than 110.0 percent of 
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the labeled amounts of aluminum hydroxide 
[AI(OH) 3 ] and magnesium carbonate (MgCG 3 ). 

Packaging and storage—Preserve in trght containers, and 
avoid freezing. 

Identification— 

Ar Place about 1 g in a fiask eguipped with a stopper and 
lass tiihing, thp tip nf which is immersed in calcium hy- 
roxide TS in a test tubę. Add 5 mL of 3 N hydrochloric 
add to the fiask, and immediately insert the stopper: gas 
evofves in the fiask and a precipitate is forrned in the test 
tubę. 

B: To a solution of 5 g in 10 mL of 3 N hydrochloric add 
add 5 drops of methyl red TS, beat to boiling, add ó N am- 
monium hydroxide until the coior of the solution changes 
to deep yeliow, then continue boiling for 2 minutes, and 
filter: the filtrate responds to the tests for Magnesium {191), 

C: Wash the precipitate obtained In Identification test B 
with a hot solution of ammonium chloride (1 in 50), and 
dissolve the precipitate in hydrochloric acid: the solution re¬ 
sponds to the tests for Aluminum (191). 

Microbial enumeration tests (61) and Tests for speci- 
fied microorganisms (62)—-Its total aerobic microbial 
count does not exceed 100 cfu per mL, and it meets the 
requirements of the test for absence of Escherichia coli, Sal¬ 
monella species, Staphylococcus oureus, and Pseudomonas 
aeruginosa. 

Acid-neutralizing capacity (301)—Not less than 5 m£q 
of acid is consumed by the minimum single dose recom- 
mended in the labefing, and not less than the number of 
mEq calculated by the formula: 

0.55(0.G385A) + 0.8(0.024 M) 

in which 0.0385 and 0.024 are the theoretical add-neutral- 
izing oapadties, in mEq, of AI(OH)j and MgCCh, respec- 
tively; and A and M are the respective quantities, in mg, of 
AI(OH)j and MpCGj in the specimen tested, based on the 
labeled guantities. 
pH {791): between 7.5 and 9.5, 

Assay for ahiminum hydroxide— 

Potassium chlonde solution —Prepare a solution containing 
4.5 g of potassium chloride in each 100 mL. 

Aluminum stock solution— Transfer 1,000 g of aluminum 
wire to a 1000-mL volumetric fiask, and add 50 ml of 6 l\t 
hydrochloric acid. Swirl to ensure contact of the aluminum 
and the acid, and allow the reaction to proceed until alf of 
the aluminum has di$solved. Dllute with water to volume, 
and mlx. 

Standard preparations—To sępa ratę 100-mL volumetric 
ffasks, each containing 10 mL ot Potassium chloride solution, 
transfer 9,0, 10,0, and 11,0 mL, respectively, of Aluminum 
stock solution, di lute with water to volume, and mix. These 
Standard preparations contain 90,0, 100.0, and 110,0 pg of 
aluminum per mL, respectlvely. 

Assay preparotion— Transfer an accurately measured guan¬ 
tity of Orał Suspension, preyiousiy shaken in to original Con¬ 
tainer, equivalent to about 75 mg of aluminum hydroxide, 
to a suitable beaker, Add 25 mL of 6 N hydrochloric add, 
and heal on a slearn balh for 30 minutes, with otcasiunal 
swirlmg. Cool, and transfer with the aid of water to a 
250-mL volumetric fiask containing 25 mL of Potassium chlo¬ 
ride solution , Difute with water to volume, mix, and filter. 

Procedurę^ Concomitantly determine the absorbances of 
the Standard preparations and the Assay preparotion at the 
aluminum emission linę at 309.3 nm, with a suitable atomie 
absorption spectrophotometer (see Atomie Ahsorption Spec- 
troscopy (852)) equipped with an aluminum hollow-cathode 
lamp and a nitrous oxide-acetylene flamą using water as 


the blank. Calcu late the guantity, in mg, of AI(OH)j in the 
portion of Orał Suspension taken by the formula: 

(78.00 / 26,98X0,25)04*/ R s ) 

in which 78,00 is the molecular weight of aluminum hy- 
droxide; 26.98 is the atomie weight of aluminum; A u is the 
absorbance of the Assay preparotion; and R* is the average of 
the ratios of the absorbances of the Standard preparations to 
their respective eon cent rations, in pg of aluminum per mL. 
Assay for magneslifin carbonate— 

tanthanum chloride solution —Prepare a solution of lantha- 
num chloride in water containing 5 mg per mL. 

Magnesium stock solution —Transfer 1.000 g of rnagne- 
sium metal to a 1000-mL volumetric fiask containing 50 mL 
of water, and slowly add 10 mL of hydrochloric acid, Dilute 
with water to volume, and mix. Transfer 10.0 mL of this 
solution to a 100-mL volumetric fiask, dilute with water to 
volume, and mix. 

Standard preparations—’ To separate 100-mL volumetric 
flasks, each containing 10 mL of Lanthanum chforide solution , 
transfer 1.70 mL and 1.80 mL, respectlvely, of Magnesium 
stock solution, dilute with water to volume, and mlx. These 
Standard preparations contain 1.7 pg of magnesium per mL 
and 1.8 pg of magnesium per mL, respectively, 

Assay preparotion— Quantitativefy dilute an accurately 
measured volume of the Assay preparotion prepared as di- 
rected in the Assay for aluminum hydroxide with water to 
obtain a solution naving a concentration of about 6 pg of 
magnesium carbonate per ml. 

Procedurę —Concomrtantly determine the absorbances of 
the Standard preparations and the Assay preparotion at the 
magnesium emission linę at 285.2 nm, with a suitable 
atomie absorption spectrophotometer (see Atomie Absorption 
Spectroscopy (852)) equipped with a magnesium hollow- 
cathode lamp and an air-acetytene flame, using water as 
the blank. Calculate the guantity, in mg, of magnesium car¬ 
bonate (MgCO}) in the portion of Oraf Suspension taken by 
the formula: 

(84.31 / 24.3T )(£. / D)(Au / R 5 ) 

in which 84.31 is the molecular weight of magnesium car¬ 
bonate; 24,31 is the atomie weight of magnesium; i is the 
labeled guantity, in mg, of magnesium carbonate in the 
portion of Orał Suspension taken; D is the concentration, In 
pg of magnesium carbonate per mL, of the Assay prepara- 
tion t based on the labeled amount of magnesium carbonate 
in the portion of Orał Suspension taken and the extent of 
dilution; Au is the absorbance of the Assay preparotion; and 
Rj is the average of the ratios of the absorbances of the 
Standard preparations to their respective concentrations, in 
pg of magnesium per mL. 


Alumina and Magnesium Carbonate 
Tablets 


» Alumina and Magnesium Carbonate Tablets 
contain the equivaient of not less than 90.0 per- 
cent and not morę than 110.0 percent of the la¬ 
beled amounts of aluminum hydroxide [AI(OH) 3 ] 
and magnesium carbonate (MgC0 3 ). 

Packaging and storage—Preserve in tight containers. 

Identification— 

A: Place about 1 g of flnely powdered Tablets in a fiask 
equipped with a stopper and glass tu bing, the tip of which 
is immersed in calcium hydroxide TS In a test tubę. Add 
5 mL of 3 N hydrochloric add to the fiask, and immediately 
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Insert the stopper: gas evoives In the fiask and a precipitate 
15 formed in the test tubę, 

B: To a 7-g portion of finely powdered TabEets add 1 0 mL 
of 3 N hydrochloric add and 5 drops of methyl red T5, heat 
to boiling, and add 6 N ammonium hydroxide until the 
cofor of the solution changes to deep yeEIow. ConLinue boil¬ 
ing for 2 minutes, and fiEter: the filtrate responds to the tests 
for Magnesium (191). 

C: Wash the precipitate obtained in Identification test B 
with a hot solution of ammonium chioride (1 in 50), and 
dissolve the precipitate in hydrochloric add: the solution re¬ 
sponds to the tests for Aluminum {191), 

Disinfegration (701): 10 minutes, simulated gastric fluid 

T3 being substituted for water fn the test. 

Uniform lity of dosage unifs {905): meet the reąuire- 
ments for Weight Variation with respect to aluminum hy- 
droxide and to magnesEum carbonate. 

Add-neutralEzing capadfy (301)—Not less than 5 mEq 
of add Is consumed by the minimum single dose recorm- 
mended in the labeEing. 

Assay for aluminum hydroxide— 

Potassium chioride solution —\Prepare a solution containing 
38.1 g of potassium chforide in each 1000 mL 

Digestion fluid —Mix 5 mL of hydrochloric acid, 10 mL of 
nitric acid, and 10 mL of water, and use promptiy. 

Aluminum stock solution —Transfer 1.000 g of aluminum 
metal to a 1000-mL volumetric fiask, and add 50 mL of 6 N 
hydrochloric acid. Swirl to ensure contact of the aluminum 
and the add, and aflow the reaction to proceed until ali of 
the aEuminum has dissolved. Dilute with water to vo!ume, 
and mix. 

Standard prep arations —To se p a ra te 10 0 ~ m L vo I u m et ri c 
ffasks transfer 3.0 mL, 4,0 mL, and 5.0 mL of Aluminum stock 
solution , respectivety. To each fiask add 10 mL of Potassium 
chioride solution and 7.5 mL of Digestion fluid, dilute with 
water to volume, and mix. These Standard preparations eon- 
tain 30, 40, and 50 fig of aluminum per ml, respecth/ely. 

Assay preparation —Weigh and finely powder not fewer 
than 20 Tablets. Transfer an accurately weighed portion of 
the powder, equivalent to about 30 mg of aluminum hy- 
droxide, to a 100-mL volumetric fiask, add 25-mL of Diges¬ 
tion fluid, and heat on a steam bath for 30 minutes or on a 
hot piąte until the volume is reduced by about one-haif. 

Cool, dilute with water to voiume, and mix. Filter, discard- 
ing the first 20 mL of the fiftrate. Transfer 15.0 mL of the 
fiftrate to a 50-mL yolumetnt fiask, add 5,0 mL of Potassium 
chioride solution , diiute with water to volume, and mix. 
[mote—R eserve a portion of the filtrate for use in the Assay 
for magnesium carbonate,] 

Procedurę ^Concomitantly determine the absorbances of 
the Standard preparations and the Assay preparation at the 
aluminum emission linę at 309.3 nm, with a sultable atomie 
absorption spectroph otom eter (see Atomie Absorption Spec- 
troscopy (852)) equipped with an aluminum hollow-cathode 
lamp and a nitro u s oxide-acetylene flame, usinq water as 
the blank. Plot the absorbances of the Standard preparations 
versus concentration, in jig per mL, of aluminum, and draw 
the straight linę best fitting the three ptotted points. Prom 
the graph so obtained, determine the concentration, C, in 
fig per mL, of aluminum in cach mL of the Assay prepara¬ 
tion. Calculate the guantity, in mg, of aluminum nydroxide 
[AI(OH) 3 ] in the portion of Tablets taken by the formula: 

(78.00 / 2ó,98)(C/ 3) 

in which 78.00 is the molecufar weight of aluminum hy- 
droxide, and 26.98 Es the atomie weight of aluminum. 

Assay for magnesium carbonate— 

Lanthanum chioride solution —Transfer 1 7.6 g of lantha- 
num chioride to a 1000-mL volumetric fiask, add 500 mL of 
water, and carefully add 50 mL of hydrochloric acid. Mlx, 
and allow to cool. Dilute with water to volume, and mix. 


Digestion fluid —M1x 5 mL of hydrochloric acid, 1 0 mL of 
nitric acid, and 10 mL of water, and use promptly. 

Magnesium stock solution —Transfer 1,000 g of magne¬ 
sium metal to a 1000-mL volumetric fiask containing 50 mL 
of water, and slowly add 10 mL of hydrochloric add Dilute 
with water to volume, and mlx. Transfer 5.0 mL of this solu¬ 
tion to a 500-mL voiumetric fiask, dilute with water to vol- 
ume, and mix. 

Standard preparations —To separate 100-mL volumetric 
flasks transfer 4.0, 6.0, and 8.0 ml of Magnesium stock solu¬ 
tion , respectively. To each fiask add 0.5 mL of Digestion fluid 
and 10 mL of Lanthanum chioride solution , dilute with water 
to volume, and mlx. These Standard preparations contain 
0.40, 0.60, and 0.80 pg of magnesium per mL, respectively. 

Assay preparation —Transfer an accurately measured voi- 
ume of tne filtrate used to prepare the Assay preparation in 
the Assay for aluminum hydroxide f equivalent to about 
0.4 mg of magnesium carbonate, to a 200-mL volumetric 
fiask, add 20 mL of Lanthanum chioride solution , dilute with 
water to volume, and mix. 

Procedurę —Concomitantly determine the absorbances of 
the Standard preparations and the Assay preparation at the 
magnesium emission fine at 285.2 nm, with a suttable 
atomie absorption spectrophotometer (see Atomie Absorption 
Spectroscopy (852)) eguipped with a magnesium ho I Iow- 
cathode lamp and an air-acetylene flame, using water as 
the blank. Plot the absorbances of the Standard preparations 
versus concentration, in pg per ml, of magnesium, and 
draw the straight linę best fitting the three ptotted points. 
From the graph so obtained, determine the concentration, 

C, in pg per mL, of magnesium in each mL of the Assay 
preparation. Calculate the guantity, in mg, of magnesium 
carbonate (MgCOO in the portion of Tablets taken by the 
formula: 

(84.31 / 24.3])(20C/ V) 

in which 84.31 is the molecular weight of magnesium car¬ 
bonate; 24.31 is the atomie weight of magnesium; and V is 
the volume taken, in mL, of the Assay preparation prepared 
as directed in the Assay for aluminum hydroxide. 


Alumina, Magnesium Carbonate, and 
Magnesium Ox5de Tablets 

» Alumina, Magnesium Carbonate, and Magne¬ 
sium Oxide Tablets contain the equivalent of not 
less than 90,0 percent and not morę than 
110.0 percent of the labeled amounts of alumi¬ 
num hydroxide [Al (OH) 3 ] and magnesium car¬ 
bonate (MgC0 3 ), and not less than 85.0 percent 
and not morę than 115.0 percent of the labeled 
amount of magnesium oxide (MgO), 

Packaging and storage—Preserve in tight containers. 
Identification— 

A: Place about 3 g of finely powdered Tablets in a fiask 
equipped with a stopper and glass tubing, the tip of which 
is immersed in caJcium hydroxide T5 in a test tubę. Add 
5 mL of 3 N hydrochloric acid to the fiask, and immediately 
insert the stopper: gas evo!ves in the fiask and a precipitate 
is formed in the test tubę. 

0: To the solution in the fiask obtained in Identification 
test A add 5 drops of methyl red TS, and heat to boiling, 
Add 6 N ammonium hydroxide until the color of the solu¬ 
tion changes to deep yeflow, contEnue boiling for 2 minutes, 
and filter through haraened filter paper. (Retain the fiftrate 
for Identification test C) Wash the precipitate with 350 mL 
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of a hot ammonium chloride solution (1 in 50), discarding 
the washings: the precipitate so obtained, dissolved in 3 N 
hydrochloric add, responds to the tests for Aluminum (191). 

C: The filtrate obtafned in Identification test B responds to 
the tests for Magnesium (191). 

DEsintegration (701): 10 minutes, simulated gastric fluid 

TS being substituted for water in the test 
Unifornriity of dosage units (905): meet the require- 
ments for Weight Variation with respect to alumina, to mag- 
nesium carbonate, and to magnesium oxide. 
Acid-neufralizintg ca pa city (301)—Not less than 5 mEq 
of add is consurned by the minimum single dose recom- 
mended in the labeling. 

Assay for aliimEnum hydroxide— 

Edetate disodium titrant —Prepare and standardize as di- 
rected in the Assay under Ammonium Alum. 

Assay preparation —Weigh and finely powder not fewer 
than 20 tablets. Transfer an accurately weighed portion of 
the powder, equivalent to about 1 200 mg of aluminum hy- 
droxide, to a 150-mL beaker, add 20 mL of water, stir, and 
slowly add 30 mL 3 N hydrochloric add. Heat gently, sf nec¬ 
essary, to ald solution, cool, and filter into a 200-mL vofu- 
metnc fiask, Wash the filter with water into the fiask, add 
water to volume, and mix. 

Procedurę —Pipet 10 mL of the Assay preparation Into a 
250-mL beaker, add 20 ml of water, then add, tn the order 
named and with continuous stirring, 25*0 mL of Edetate di¬ 
sodium titrant and 20 mL of acetfc add-ammonium acetate 
buffer TS, and heat near the boiling point for 5 minutes, 
Cool, add 50 mL of alcohol and 2 ml of dithizone TS, and 
mix. Titrate with 0.05 M ztnc sulfate VS until the color 
changes from green-vlolet to rose-plnk. Perform a blank de- 
Eermination, substituting 10 mL of water for the Assay prepa¬ 
ration , and make any necessary correction* Each mL of 0.05 
M Edetate disodium titrant consurned is egu i va lent to 
3.900 mg of AI(OH)j* 

Assay for magnesium carbonate—Weigh and finely 
powder not fewer than 20 Tablets. Transfer an accurately 
weighed portion of the powder, equivalent to about 
750 mg of magnesium carbonate, to a 250-mL conical fiask 
fitted with a two-hole stopper. Fili the lower transverse sec- 
tion of a U-shaped drying tubę of about 15-mm internal 
diameter and 15-cm heigbt with loosely packed glass wool. 
Place En one arm of the tubę about 5 q of anhydrous cat- 
cium chloride, and accurately weigh tne tubę and the eon- 
tents. Into the other arm of the tubę place 9,5 g to 1 0,5 g 
of soda limę, and again weigh accurately. Insert stoppers in 
the open arms of the LUtube, and connect the side tubę of 
the arm filled with soda fime to a calcium chloride drying 
tubę, which in turn is connected to one of the holes in tne 
stopper of the 250-mL conical fiask. Attach a dropping fun- 
nei to the other hole in the stopper of the 250-mL conical 
fiask. Add 100 mL of water and 10 mL of a mixture of hy- 
drochloric acid and nitric add (4:1) to the 250-mL conical 
fiask through the dropping funnel, and close the dropping 
funneL Heat the 250-mL conical fiask at 95° for 1 hour, and 
allow the evolved carbon dioxide to pass through the U- 
tube. Replace the dropping funnel with a source of carbon 
diox[de-free air, and pass the carbon dioxide-free air 
through the apparatus at a ratę of about 75 mL per minutę 
for 30 minutes, Dlsconnect the U-tube, cool to room term 
perature, remove the stoppers, and weigh, The inerease in 
weight corresponds to the guantity of carbon dioxide 
evo!ved. Calcu la te the guantity, in mg, of magnesium car¬ 
bonate in each Tablet taken by the formula: 

(84.31 / 44.01)(/)( W A j W P ) 

in which 84.31 and 44.01 are the molecular weights of 
magnesium carbonate and carbon dEoxide, respectively; / is 
the guantity, in mg, of carbon dioxide evolved from tne 
portion of Tablets taken; W a Es the ayerage weight, in g, of 1 


Tablet; and W P is the weight, in g, of the portion of Tablets 
taken, 

Assay for magnesium oxide—Weigh and finely powder 
not fewer than 20 Tablets, Transfer an accurately weighed 
portion of the powder, equivalent to about 1000 mg of 
magnesium carbonate and magnesium oxide combined, to 
a beaker, add 20 mL of water, and slowly add 40 mL of 3 N 
hydrochloric acid, with mixing. Heat the mixture to boiling, 
couf, and filier inlu a 200-mL volumetric fiask, Wash the 
beaker with water, adding the washings to the filter. Add 
water to volume, and mix. Transfer 20,0 mL of this solution 
to a 400-mL beaker, add 180 mL of water and 20 mL of 
triethandamine, and stir* Add 10 mL of ammonia-am- 
monium chloride buffer TS and 3 drops of an eriochrome 
black indicator solution prepared by dissoMng 200 mg of 
eriochrome black T in a mixture of 15 mL of triethanolamine 
and 5 mL of dehydrated alcohol, and mix* Coof the solution 
to between 3 Q and 4° by immersion of the beaker in an ice 
bath, then remove, and titrate with 0.05 M edetate dfso- 
dium V5 to a blue endpoint, Perform a blank detemnination, 
substituting 20 mL of water for the assay solution, and make 
any necessary correction. Each mL of 0.05 M edetate diso¬ 
dium consurned is equivalent to 1.216 mg of Mg. Calculate 
the guantity, in mg, of magnesium equivalent in each Tablet 
taken by the formula: 

1QT(W a J Wp) 

in which Tis the magnesium equiva!ent obtained in the 
titratjon; W A is the average weight, En g, of 1 Tablet; and Wp 
te the weight, in g, of the portion of Tablets taken, Calculate 
the guantity, in mg, of magnesium oxide En each Tablet 
taken by the formula: 

(40.30 / 24*31 )(A - 0*2883 B) 

in which 40.30 and 24.31 are the molecutar weight of mag¬ 
nesium oxlde and the atomie weight of magnesium, respee- 
tively; A is the quantity, in mg, of magnesium equivalent in 
each Tablet; and B is the guantity, in mg, of magnesium 
carbonate in each Tablet, as determined in the Assay for 
magnesium carbonate . 


Alumina and Magnesium Trisillcate 
Orai SiaspensioEi 

» Alumina and Magnesium Tnsilicate Orał Sus- 
pension contains tne equiva(ent of not less than 
90.0 percent and not morę than 110.0 percent of 
the labeled amounts of aluminum hydroxide 
[Al(OH) 3 ] and magnesium tnsilicate (Mg 2 Si 3 08). 

Fackagpng and storage—Preserve in Light containers. 

Identification— 

A: To a mixture of 5 mL in IG mL of 3 N hydrochloric 
acid add 5 drops of methyl red TS, heat to boiling, add 6 N 
ammonium hydroxide until the color of the solution 
changes to deep yellow, then continue boiling for 2 min¬ 
utes, and filter: the fUtratę responds to the tests for Magne¬ 
sium (191). 

B: Wash the solids on the filter obtained in Identification 
test A with hot ammonium chloride solution (1 in 50), add 
10 mL of 3 N hydrochloric acid, and filter: the filtrate re¬ 
sponds to the tests for Aluminum (191). 

C: Transfer the filter paper and contents from Identifica¬ 
tion test B to a smali platinum dish, ignite, cool in a desicca- 
tor, and weigh. Moisten the residue with water and add 
6 mL of hydrofluoric add, Evaporate to dryness, ignite for 
5 minutes, cool in a de siec a tor, and weigh: a loss of morę 
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than 10% in reiation to the weight of the residue from the 
Initial rgnition indicates SlOi. 

Acid-neutraHzmg capadty (301)—Not less than 5 mEq 
of acid is consumed by the minimum single dose recom- 
mended in the labeling. 
pH (791): between 7,5 and 8.5. 

Assay for aJumimtm hydro—- 

Edetate disodium titrant —Prepare and standardize as di* 
rected in the Assay under Ammonium Afum. 

Assay preparation —Transfer about 10 g of well-shaken 
Orał Suspension to a tared beaker, and weigh aceurately. 
Add 50 mL of water and 10 mL of hydrochloric acid, and 
digest on a steam bath for 1 hour Cool, and fil ter into a 
200-mL volumetric fiask, washing the fil ter with water Into 
the fiask. Di lute with water to vo!ume, and mix. 

Procedurę —Pipet 20 mL of Assay preparotion into a 
250-mL beaker, add 20 ml of water, then add, in the order 
named and with continuous stirring, 25.0 ml of Edetate di - 
sodium titrant and 20 mL of acetic acid-ammonium acetate 
buffer T5, and heat near the boiling point for 5 minutes. 
Cool, add 50 mL of alcohol and 2 ml of dithizone TS, and 
mlx. Titrate with 0.05 M zinc sulfate VS untll the color 
changes from green-violet to rose-pink. Perform a blank de* 
termination, substituting 20 ml of water for the Assay prepc- 
raiion, and make any necessary correction. Each mL of 0.05 
M Edetate disodium titrant consumed is equivalent to 
3.900 mg of AI(0H) 3 . 

Assay for magnesium trisilicate— 

Assay preparation —Prepare as di rected in the Assay for 
aluminum hydroxide. 

Procedurę—Pipet 20 mL of Assay preparation into a 
400-mL beaker, add 1 80 mL of water and 20 mL of trietha- 
nolamine, and stir. Add 10 ml of ammonia-ammonium 
chloride buffer TS and 3 drops of an eriochrome black indi- 
cator solution prepared by disso3ving 200 mg of eriochrome 
bfack T in a mixture of 15 mL of tnethanolamlne and 5 mL 
of d e hydra te d alcohol, and mix. Cool the solution to be¬ 
tween 3° and 4° by Immersion of the beaker in an ice bath, 
then remove and titrate with 0.05 M edetate disodium V$ 
to a bfue endpoint. Perform a blank determination, substi¬ 
tuting 20 mL of water for the Assay preparation , and make 
any necessary correction. Each ml of 0.05 M edetate dlso- 
dium consumed is equivalent to 6.521 mg of Mg^Si-jOs. 


Alumina and Magnesium Trisilicate 
Taiblets 


» Alumina and Magnesium Trisilicate Tablets con- 
tain not less than 90.0 percent and not morę 
than 110.0 percent of the labeled amounts of 
aluminum hydroxide [AI(OH) 3 ] and magnesium 
trisilicate (Mg 2 Si 3 0 8 ). 

Packaging and storage—Preserve in well-closed contain- 
ers. 

Labelirog—Tablets prepared with the use of Dried Aluminum 
Hydroxide Ge! may be labeled to state the aluminum hydrox- 
iae content in terms of the equivalent amount of dried alu¬ 
minum hydroxide gel, on the basis that each mg of dried 
gel is equivalent to 0.765 mg of AI(OH)}. Tablets intended 
for the temporary relief of heartburn (add indigestion) due 
to acid reflux are so labeled. Tablets that must be chewed 
before swaII owi ng are so labeled. 

Identification —One powdered Tablet responds to the 
Identification tests under Alumina and Magnesium Trisilicate 
Orał Suspension. 


Disintegration (701): 10 minutes, simulated gastric fluid 

TS being substituted for water in the test. [notę— Tablets 
that must be chewed before swallowing are exempt from 
this reguirement.] 

Uniformity of dosage utrcifs (905): meet the require- 

ments for Weight Variation with respect to aluminum hy- 
droxide and to magnesium trisilicate. 

Acndneutralizmy capadty (301)—Not less than 5 mEq 
of acid Is consumed by the minimum single dose recom- 
mended in the labeling. [notę —Tablets labeled for the tem¬ 
porary relief of heartburn (add indigestion) due to add re- 
f!ux are exempt from this requirement.] 

Foam [where Tablets are labeled for the temporary relief of 
heartburn (add indigestion) due to add reflux]—Finely pow- 
der a number of Tablets, aceurately counted, equlvalent to 
the minimum single dose recommended in the labeling, 
and transfer the powder to a 100-mL beaker having an in- 
side diameter of 45 mm. Add 5 mL of alcohol and sufficient 
water to make 40 mL. Mix af 300 rpm for 60 seconds, using 
a magnetlc stirrer and a 9.5- x 38-mm polytef-coated stir¬ 
ring bań Stop the stirrer, and carefully add 10 mL of 0,5 N 
hydrochloric acid down the side of the beaker. Stir for 
30 seconds at 300 rpm. Allow to stand for 1 0 minutes, and 
measure the thickness of the foam layer above the liguid in 
the beaker: the thickness of the foam Is not less than 
10 mm. 

pHI (791) [where Tablets are labeled for the temporary relief 
of heartburn (acid indigestion) due to acid refluxj: not 
less than 4.5, determfned on the foam iayer obtalned in the 
Foam test. [notę —Take care that the electrodes do not 
touch the !iquid beneath the foam.] 

Assay for 1 aluminum thydroxide— 

Edetate disodium titrant —Prepare and standard!ze as di- 
rected in the A^ay under Ammonium Alum. 

Assay preparation —Weigh and finely powder not less 
than 20 Tablets. Transfer an aceurately weighed portion of 
the powder, egu i va lent to about 600 mg of aluminum hy- 
droxide, to a beaker, add 20 mL of water, stir, and slowly 
add 40 mL of 3 N hydrochloric add. Heat gently, if neces¬ 
sary, to a id solution, cool, and transfer to a 200-mL volu- 
metrlc fiask, Wash the beaker with water, addlng the wash- 
ings to the fiask, add water to volume, and mix. 

Procedurę—Pipet 10 mL of Assay preparation into a 
250-mL beaker, add 20 mL of water, then add, in the order 
named and with continuous stirring, 25.0 mL of 0.05 M 
Edetate disodium titrant and 20 mL of acetic acid-ammonium 
acetate buffer T5, and heat the solution near the boiling 
temperaturę for 5 minutes. Cool, add 50 mL of alcohol and 
2 mL of dithizone TS, and mix. Titrate with 0.05 M zinc 
sulfate VS until the color changes from greenwlolet to rose- 
pink. Perform a blank determination, substituting 10 mL of 
water for the Assay preparation, and make any necessary 
correction. Each mL of 0.05 M Edetate disodium titrant con¬ 
sumed is equivalenl to 3,900 mg of AI(OH)j, 

Assay for magnesium trisilicate— 

Potassium chloride solution —Prepare a solution in water 
containing 5 g of potassium chloride per 100 mL. 

Magnesium standard solution— Transfer l.OOOg of magne¬ 
sium metal to a 1000-mL vo!umetrśc fiask containing 50 mL 
of water, and slowly add 10 mL of hydrochloric acid. Difute 
with water to volume, and mtx. Transfer 5,0 mL of this solu¬ 
tion to a 5 00-mL volumetnc fiask, di lute with water to vol- 
ume, and mix. 

Standard preparations —'Transfer 16.0 ml, 18.0 mL, and 
20.0 mL of Magnesium standard solution to separate 100-mL 
volumetric flasks, add 2.0mLof Potassium chloride solution 
to each fiask, dilute with water to volume, and mix. These 
Standard preparations contain 1.6, 1.8, and 2.0 ug of mag¬ 
nesium per ml, respectively. [ngte —Prepare these Solutions 
on the day of use.] 

Assay preparation —Weigh and finely powder not fewer 
than 20 Tablets. Transfer an aceurately weighed portion of 
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the powder, equlvalent to about 5 mg of magnesium trlsili- 
cate, to a 100-mL volumetiic fiask, and add 1 0 mL of 18 N 
sulfunt add, Heat on a steam bath Por 30 minutes with oc- 
casional swirling, Ailow to cool, dilute with water to vo!ume, 
and mix, Filter this solution, discarding the first 20 mL of the 
filtrate. Transfer 20,0 mL of the flltrate to a second 100-mL 
yolumetric fiask, add 2.0 mL of Potassium chloride solution, 
dilute with water to volume, and mix. 

Procedurę —Coneomitantly determine the absorbance of 
the Standard preparations and the Assay preparotion at the 
magnesium emission linę at 285.2 nm, with an atomie ab- 
sorption spectrophotometer (see Atomie Absorpthn Spectros- 
copy {852}), equipped with a magnesium hollow-catnode 
lamp and a nitrous oxide-acety!ene flame, using water as 
the blank. Plot the absorbances of the Standardpreparations , 
in pg per mL, of magnesium, and draw the linę best fitting 
the fhree plotted polnts. From the graph so obtarned deter¬ 
mine the concentration, Q in (.tg per mL, of magnesium in 
the Assay preparotion. Calculate the quantity, in mg, of 
magnesium trisilicate (Mg 2 Si 3 0 8 ) in tne portion of Tablets 
taken by the formula: 

0.5C(26G.86/48.62) 

in which 260.86 is the molecular weight of anhydrous mag- 
nestum trisilicate and 48.62 is twice the atomie weight of 
magnesium. 


Aiuminum Acetate Topical Solution 

DEFINITtON 

Aluminum Acetate Topical Solution yields NLT 1.20 g and 
NMT 1.45 g of aluminum oxide (AhOJ and NLT 4.24 g 
and NMT 5.12 g of acetic atid (C 2 H 4 O 2 ), corresponding 
to NLT 4.8 g and NMT 5.8 g of aluminum acetate 
(CsbbAIOfJ in each 100 mL. Aluminum Acetate Topical So¬ 
lu tion may be stabilized by the addition of NMT 0.6% of 
boric acEcf {H 3 BO 3 ). 


Aluminum Subacetate Topical Solution 

545 ml 

CJadał Acetic Acid 

15 ml 

Purtfied Water, a sufficient quantrtv to make 

1000 mL 


Add the Gladal Acetic Add to the Aluminum Subacetote Topi¬ 
eni Solution and sufficient Purified Water to bring to finał 
voiume. Mix, and filter tf necessary, Dispense only elear 
Aluminum Acetate Topical Solution. 

IDENTIFICATION 

* A, Identification Tests— General, Acetate (191) and Alu¬ 
minum (191): it meets the reguirements of the test for 
Aluminum and for the fenie chloride test for Acetate. Fer- 
ric chloride TS produces a deep red color that is de- 
stroyed by the addition of a minera! acid, 

ASSAY 

« Aluminum Oxide 

Edetate disodium titrant: Prepare and standard \ze 
0.05 M edetate disodium titrant as directed In Ręagents, 
Volumetric Solutions, Edetate Disodium , Twentieth-Molar 
(0.05 M). 

Sample: 25 mL 
Blank: 25 mL of water 
Titrimetrk system 
Modę: Residua! tttradon 
Back-titrant: 0.05 M zinc sulfate VS 
Endpoint detection: Visua! 

Analysis: Pipet the Sample info a 250-mL volumetric 
fiask, add 5 ml of hydrochloric add, and dilute with 
water to voiume. Pipet 25 mL of this solution into a 
250-mL beaker, and add, in the order named and with 


continuous stirrmg, 25.0 mL of Edetate disodium titrant 
and 20 mL of acetic add-ammonlum acetate buffer TS, 
then heat the solution near the boiling point for 5 min, 
Coof, and add 50 mL of alcohof and 2 mL of dithizone 
TS. Titrate the solution with Back-titrant to a bright 
rose-pink color. Perform a blank determhatlon, and 
make any necessary correction, Each mL of Edetate diso¬ 
dium titrant Es equivalent to 2,549 mg of aluminum ox- 
ide (AI 2 O 3 ). 

Acceptance criteria: 1.20-1.45 g of aluminum oxide 
(Al 2 O 3 ) in 100 mL 

* ACETIC ACID 

Sample: 20 mL 
Titrimetric system 
Modę: Residua! titration 
Titrant: 0.5 N sodium hydroxide VS 
Back-titrant: 0.5 N sulfurie add VS 
Endpoint detection: Visual 

Analysrs: Pipet the Sample into a Kjeidahl fiask contain- 
ing a mixture of 20 mL of phosphoric acid and 150 mL 
of water, Connect the fiask to a condenser, the delivery 
tubę from which dips beneath the surface of 50.0 mL of 
Titrant contained in a receiving fiask. Disttll about 
160 ml, then remove the delivery tubę from below the 
surface of the fiquid, Allow the distiiling fiask to cool, 
add 50 mL of water, and distill an additional 40-45 mL 
into the receiving fiask. Add phenolphthalem TS to the 
distillate, and titrate the excess Titrant with Back-titrant 
Each mL of Titrant is equivalent to 30,03 mg of acetic 
acid (C2H4O2). 

Acceptance criteria: 4.24-5.12 g of acetic acid 
(C2H4O2) in 100 mL 

OTHEffl COMPONENTS 

* Limit of Boric Acid 

Sample: 25 mL 
Titrimetric system 
Modę: Direet titration 
Titrant: 0.5 N sodium hydroxide V5 
Endpoint detection: Vrsua[ 

Analysis: Pipet the Sample into 75 mL of water in a 
conical flaslc Add 3 mL of phenolphthalein TS, and add 
Titrant from a bu ret until a faint pink color is obtained. 
Heat to boiling, and again neutralize, Add 150 mL of 
glycerin to the neutraiized solution, and titrate with 77 - 
trant. Perform a blank determination in a similar man- 
ner. Subtract the volume of Titrant used in the blank 
from the vo!ume of Titrant used after the addition of 
the glycerin. Each mL of Titrant is equ3valent to 
30.92 mg of boric acid (HjBOa). 

Acceptance criteria: NMT 0,6% of boric acid (H 3 BG 3 ) 

IMPURITIES 


Delele the foltowing: 

Heavy Metals (231) 

Test preparation; 2 mL diluted with water to 25 mL 
Acceptance criteria: NMT 10 ppm* (Q mwi i 

SPECIFIC TESTS 

* PH (791): 3.6-4.4 

ADDITIONAL R£QUIREMENTS 

• PaCKACING and Storage: Package in tight contarners. 


AII mm ii ma mną Cinioride 

AlCIj ■ 6H 2 0 241.43 

AICIj 133.34 

Aluminum chloride, hexahydrate; 
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Aluminum chloride hexahydrate [7784-13-6], 

Anhydrous [7446-70-0]. 

DEFINITION 

Aluminum Chloride contains NLT 95.0% and NMT 102.0% 
of aluminum chloride (AICIJ, calculated on the anhydrous 
basis. 

IDENTIFICATION 

« A. Identification Tests—General, Aluminum (191) and 
Ch loride (191) 

Sample solution: 100 mg/mL 
Acceptance criteria: Meets the reguirements 

ASSAY 
o Procedurę 

Edetate disodium titrant: Prepare and standardize as 
directed in Reagents, Volumetric Solutions Edetate Diso¬ 
dium, Twentieth-Molar (0,05 M), 

Sample solution: 20 mg/mL of aluminum chloride in 
water 

Titrimetric system 
Modę: Back-tftration 
Titrant: 0.05 M zinc sulfate VS 
Endpoint detection: Visual 

Analysis: Transfer 10.0 ml of the Sampfe solution into a 
250-mL beaker, and add, in the order named and with 
continuous stirring, 25.0 ml of Edetate disodium titrant 
and 20 mL of acetic add-ammonium acetate buffer TS, 
and boif gently for 5 min. Cool, and add 50 mL of alco- 
hol and 2 mL of dithizone TS. Ti tratę the excess edetate 
disodium with Titrant to a bright rose-pink color. Per- 
form a biank determlnation, substituting 10 ml of wate r 
for the Sample solution, and make any necessary correc- 
tion. Each mL of Edetate disodium titrant consumed is 
equivalent to 6.667 mg of aluminum chloride (AICL)- 
Acceptance criteria: 95,0%—102.0% on the anhydrous 
basis 

IMPURITIES 
o Limit of Sulfate 

Sample solution: 10 mg/mL 

Analysis: Add 0.2 mL of barium chloride TS to 10 mL of 
the Sample solution . 

Acceptance criteria: No turbidity is produced within 1 
min, 

■ Iron (241) 

Sample: 1.0 g 

Analysis: Disso3ve the Sample in 45 mL of water, and 
add 2 ml of hydrochloric add. 

Acceptance criteria: NMT 10 ppm 

Dek te the fpUpwińg: 

*• Heaw Metals, Method i (231) 

Test preparation: Disso!ve 1 g of sample in 1 mL of 
1 N acetic acid, and suffident water to make 25 mL. 
Acceptance criteria: NMT 20 ppm* * Han-a®*) 

• Limit of Alkalies and Alkaline Earths 

Sample: 1.0 g 

Analysis: To a boillng solution of the Sample in 1 50 mL 
of water add a few drops of methyl red TS, then add 
ó N ammonium hydroxlde until the color of the solu¬ 
tion just changes to a distinct yellow. Add hot water to 
restore the volume to 150 mL, and filter while hot. 
Evaporate 75 mL of the filtrate to dryness, and ignke to 
a constant weight. 

Acceptance criteria: 0,5%; the weight of the residue is 
NMT 2.5 mg. 


SPECIIFIC TESTS 

® Water Determination, Method l (921): 42,0%^8.0% 

ADDmONAL REQUIREMENTS 
* Packaging and StoragE: Preserve in tight containers. 


Aluminum Chłorohydrate 

Al h (OH)^CI, • h 2 o 

Al y (OH)i K . 2 CIj - 2 H 2 O 27 0.48 

174.45 

Aluminum chlorohydroxide, dihydrate; 

Aluminum iiydroxychloride, dihydrate; 

Aluminum cnlorohydroxide; 

Aluminum hydroxychloride; 

Dihydrate [12359-72-7]. 

Anhydrous [12042-91-0], 

DEFINITION 

Aluminum Chlorohydrate consists of compl.ex basie alumi¬ 
num chloride that is polymeric and looseiy hydrated and 
encompasses a rangę of aluminum-fo-chfonde atomie ra- 
tios between 1.91:1 and 2JO: 1. It contains the equlva- 
lent of NLT 90.0% and NMT 110,0% of the fabeled 
amount of anhydrous aluminum chlorohydrate 
[A1,(OH) ¥ ,CI,]- 

IDENTIFICATION 

* A. Bdentification Tests — General, Aluminum (191) and 

Chloride (191) 

Sample solution: 100 mg/mL 
Acceptance criteria: Meets the requirements 

ASSAY 

5 Procedurę 11 Content of Chloride 

Sample: 700 mg 
Titrimetric system 
Modę: Direct titratron 
Titrant: 0,1 N silver nitrate V5 
Eiectrode system: A glass si]ver-silver chloride elet- 
trode and a si!ver biflet eiectrode system 
Endpoint detection: Potentiometnc 
Analysis: Transfer the Sample to a 250-mL beaker and 
add 100 mL of water and 10 mL of diluted nltric add 
with stirring, Titrate with Titrant and determine the 
endpoint potentiometrically, Each mL of 0,1 N silver ni¬ 
trate is equivalent to 3.545 mg of chloride (Cl). Use the 
chloride content thus obtained Lo calcufate the 
aluminurmchloride atomie ratio. 

* Procedurę 2: Content of Aluminum 

Edetate disodium titrant: Prepare and standardize as 
directed m Reagents f Volumetric Solutions, Edetate Diso- 
dium r, Twentieth-Molar (0,05 M), except use 37.2 g of 
edetate disodium. 

Sample solution: Transfer 200 mg of Aluminum 
Chlorohydrate to a 250-mL beaker, add 20 mL of water 
and 5 mL of hydrochloric add, boi! on a hot piąte for 
NLT 5 min, and allow to cool. 

Titrimetric system 
Modę: Back-titradon 
Titrant: OJ M zinc sulfate VS 
Endpoint detection: Visua! 

Analysis: To the Sample solution add 25.0 mL of Edetate 
disodium titrant , and ad just with 2.5 N ammonium hy- 
droxide or 1 N acetic add to a pH of 4.7 ± OJ, Add 
20 mL of acetic acid-ammontum acetate buffer TS, 

50 mL of alcohol, and 5 mL of dithizone TS, The pH of 
this solution should be 4.7 ± 0.1. Titrate the excess ede¬ 
tate disodium with Titrant until the color changes from 
greenwioiet to rose-pink. Perform a blank titration, and 
make any necessary correction. Each mL of 0.1 M Ede- 
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tatę disodium titrant consumed Is equivalent to 
2.698 mg of aluminum (Ai), Use the aJuminum content 
thus obtained to calculate the aluminum;chloride 
atomie rafio. 

o Procedurę m AluminumiChloride Atomic Ratio 

Anafysis; Use the pereentage of aluminum found in the 
test for Content of Aluminum and the pereentage of 
chioride found 3n the test for Content of Chioride. 
Calculate the aluminurn:chloride atomie rado (X) as 
follows: 

Result - (pulpa) x (Aa!Au) 

Pm = pereentage of aluminum found in Content of 
Aluminum 

p a - pereentage of chioride found in Content of 
Chlonde 

Aa = atomie weight of chłonne (Cl), 35.453 
Am = atomie weight of aluminum (Al), 26.98 
Acceptance criteria: Between 1.91: 1 and 2.10: I 

« Procedurę 4 

Analysis: Calcufate the pereentage of anhydrous alumi¬ 
num ehtorohydrate [AI^OH^Cb] in the portion of Alu¬ 
minum Chlorohydrate taken: 

Result = Pm({A ai X + [M(3X - 1)] + A D }M„X) 

Pu - pereentage of aluminum as obtained in the 
test for Content of Aluminum 
Aaj = atomie weight of aluminum (Al), 26.98 
X = aluminum:chloride atomie ratio, as determined 
in the test for Aluminum:Chloride Atomie Ratio 
M = moleeular weight of the hydroxide anion 
(OH), 17.01 

Aa = atomie weight of chlorine (Cl), 35.453 
Acceptance criteria: 90.0%-l 10.0% on the anhydrous 
basis 

IMPURITIES 

a Arsenic, Method I (211): NMT 2 ppm 

Delete the fotlowing: 

# * Heaw Metals, Method I (231): NMT 20 ppm* (Offidal 1- 

(an-iDI&J 

■ Limit of Iron 

Standard solution: Transfer 2.0 ml of Standard Iron 5o- 
lution, prepared as direeted In Iron (241), to a 50-mL 
beaker, 

Sample solution: Transfer 2.7 g of Aluminum 
Chlorohydrate to a 100-mL vofumetric fiask, dilute with 
water to volume, and mix. Transfer 5.0 ml of this solu¬ 
tion to a 50-mL beaker. 

Analysis: To eaeh of the beakers containing the Stan¬ 
dard solution and the Sample solution , add 5 mL of 6 N 
nitric add, eover with a wateh glass, and boi! on a hot 
piąte for 3-5 min. Al Iow to eoot Add 5 mL of Ammo- 
nium Thiocyanate Solution (prepared as direeted in Iron 
(241)), transfer to sępa ratę 50-mL color comparison 
tubes, and dilute with water to vofume. 

Acceptance criteria: 150 ppm; the color of the solution 
from the Sample solution is not darker than that of the 
solution from the Standard solution. 

5PECIFIC TEST5 
a PH (791) 

Sample solution: 15 g of Aluminum Chlorohydrate in 
100 g of water 

Acceptance criteria: 3.0-5.0 

ADDITIONAL REQUIREIVIENTS 

* PACKAGING and STORAGE: Preserve in well-dosed 
containers. 

» LareLing: The labef States the content of anhydrous alu¬ 
minum chlorohydrate. 


Aluminum Chlorohydrate Sokstaon 

DEFENITiON 

Aluminum Chlorohydrate Solution consists of complex basie 
aluminum chlonde that is polymerie and encompasses a 
rangę of aluminum-to-chloride ratios between 1.91: 1 and 
2.10: 1. The foliowi ng solvents may be used: water, pro- 
pylene glycol, dipropyfene gfycol, or alcohoL it contains 
the equivalent of NLT 90.0% and NMT 110.0% of the 
labeled coneentration of anhydrous aluminum 
chlorohydrate (Ai>.(OH)ifj,. z Cl z ). 

IDEWTBFICATffON 

• A. Identification Tests—General, Aluminum (191) and 

Chlonde (191) 

Sample solution: Nominally equivalent to 100 rmg/mL 
of anhydrous aluminum chlorohydrate 
Acceptance criteria: Meets the regurrements 
O B. IDENTIFICATION OF PROPYLENE GLYCOL 

Perform this test where propylene glycol is stated on the 
label. 

Sample solution: 2 g of Solution in 10 mL of isopropyl 
alcohol, Mix, filter, and evaporate the filtrate to 1 mL 
on a steam bath. 

Acceptance criteria: The IR spectrum of a film of the 
Sample solution on a silver chioride disk exhiblts maxima 
only at the same waveiengths as that of a simllar prepa- 
ration of a film of propylene glycol. 

» C Identification of Dipropylene Glycol 

Perform this test where dipropylene glycol is stated on 
the label. 

Sample solution: 2 g of Solution in 10 mL of isopropyl 
alcohol. Mlx, filter, and evaporate the filtrate to 1 mL 
on a steam bath, 

Acceptance criteria: The IR spectrum of a film of the 
Sample solution on a silver chioride disk exhibits maxirna 
only at the same wavelenqths as that of a similar prepa- 
ration of a film of dipropyfene glycol. 

• D. Identification of Alcohol 

Perform this test where alcohol is stated on the label. 
Analysis: Mix 5 drops of Solution in a smali beaker with 
1 mL of potassium permanganate solution (1 in 100) 
and 5 drops of 2 N sulfuric acid, and cover the beaker 
immediately with filter pa per moistened with a freshly 
prepared solution of 0.1 g of sodium nitroferricyanide 
and 0.25 g of piperaztne in 5 mL of water. 

Acceptance criteria: An intense blue color is produced 
on the filter paper, the color becoming paler after a few 
min. 

ASSAY 

■ Procedurę i: Content of Chlorjde 

Sample: 1.4 g of Solution 
Titrimetric system 
Modę: Direct titration 
Titrant: 0.1 N silver ni tratę VS 
Electrode system: A silver-silver chlonde glass elec- 
trode and a silver blliet electrode system 
Endpornt detectlon: Potentiometric 
Analysis: Transfer the Sample to a 250-mL beaker, and 
add 1 00 mL of water and JO mL of difuted nitric and 
with stirring. Titrate with Titrant , and determine the 
endpoint. 

Acceptance criteria: Each mL of 0.1 N silver nitra te is 
equivalent to 3.545 mg of chioride (Cl). Use the chlo¬ 
nde content thus obtained to calculate the aluminum/ 
chioride atomie ratio, 

• Procedurę i: Content of Aluminum 

Edetate disodium titrant: Prepare and standardize as 
direeted in Reagents , Volumetric Solutions, Edetate Diso¬ 
dium, Twentieth-Moiar (0.05 M) f except use 37,2 g of 
edetate disodium. 
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Sample solution: Transfer 400 mg of Solution to a 
250-mL beaker, add 20 mL of water and 5 mL of hydro- 
chlortc add, boil on a hot ptate for NLT 5 min, and 
allow to cooL 
Titrimetric system 
Modę: Back titration 
Titrant: OJ M zinc sulfate VS 
Endpoint detection: Visual 

Analysis: To the Sample sołution add 25.0 mL of Edetate 
disodium titrant, and adjust with 2,5 N ammontum hy- 
droxide or 1 N acetic acid to a pH of 4.7 ± 0.1. Add 
20 mL of acetic acid-ammonium acetate buffer T5, 

50 mL of alcohol, and 5 mL of dithizone TS. The pH of 
this solution should be 4.7 ± OJ . Utratę excess edetate 
disodium with Titrant until the color changes from 
green-yiolet to rose-pink. Perform a blank titration, and 
make any necessary correction. 

Acceptance criteria: Each mL of OJ M Edetate diso¬ 
dium titrant consumed is equivalent to 2.698 mg of alu¬ 
minum (Al). Use the aluminum content thus obtained 
to calculate the aluminum/chloride atomie ratio. 

* PROCEDURĘ 3: AtUMINUM/CHLORlDE ATOMIC RATIO 

Analysis: Use the percentage of aluminum found in 
Content of Aluminum and the percentage of chloride 
found in Content of Chloride , 

Calculate the aluminum/chloride atomie ratio (X) as 
follows: 

Result = (PJPa) x (Acf/A^O 

Pu = percentage of aluminum found in Content of 
Aluminum 

Pa ~ percentage of chloride found rn Content of 
Chloride 

Aa - atomie weight of chlorine (Cl), 35.453 
Am ~ atomie weight of aluminum (Al), 26.98 
Acceptance criteria: 1.91:1 to 2JO: 1 

* Procedurę 4 

Analysis: Calculate the percentage of the labeled con- 
centration of anhydrous aluminum chlorohydrate 
(Al t (OH)j M Cb) in the portion of Solution taken: 

Result = Pa, x {[Aa,X 4 (M( 3X - 1)) + Aa]AV0 

Pa, = percentage of aluminum found in Content of 
Aluminum 

Aa .r - atomie weight of afuminum (Al), 26.98 

X - aluminum/chloride atomie ratio, as 

determined in Aluminum/Chhride Atomie 
Ratio 

M = molecular weight of the hydroxide anion 
(OH), 17.01 

Ao = atomie weight of chlorine (Cl), 35.453 
Acceptance criteria: 90.0%-110.0% 

JMPURITIES 

• Arsenic, Method I (211); NMT 2 ppm 
Delete the foflowing: 

•* HiAvy Metals, Method l (231): NMT 10 ppm # (otr^ i* 

Jan-2Ó1B) 

• Limit of Iron 

Standard preparation: 2.0 mL of Standard Iron Solu¬ 
tion, prepared as directed in Iron (241) 

Test preparation; Transfer 5.3 q of Solution to a 
100-mL volumetric fiask, and dnute with water to 
volume. 

Analysis: Transfer 2.0 ml of the Standard preparation 
into a 50-mL beaker. Transfer 5.0 mL of the Test prepa¬ 
ration into a second 50-mL beaker. To each of the beak- 
ers add 5 mL of 6 N nitric acid, cover with a watch 
glass, and boil on a hot piąte for 3-5 min. AIJowto 
cooL Add 5 mL of Ammonium Thiocyanate Sofution , pre¬ 
pared as directed in iron (241), transfer to sępa ratę 


50-mL color-comparison tubes, and dilute with water to 
volume. 

Acceptance criteria: 75 ppm; the color of the solution 
from the Test preparation is not darker than that from 
the Standard preparation. 

SPECIFJC TESTS 

• PH (791) 

Sam ple solution: Dilute 3 g of Solution with water to 
10 mL, 

Acceptance criteria: 3,0-5.0 

ADDITIONAL REQUIREMENTS 

• Packaging AND Storage: Preserve in well-closed 

containers. 

• Labeling; La bel Solution to State the solvent used and 

the daimed concentration of anhydrous aluminum 

chlorohydrate contained therein. 


Aluminum Chlorohydrex Polyethylene 
Glycol _ 

A[ y (OH)j), r CI; • nH 2 0 • mH(OCH 2 CH 2 ) n OH 

Aluminum chlorohydroxide polyethylene glycol comp!ex, 

Aluminum hydroxychloride polyethylene glycol tomplex. 

» Aluminum Chlorohydrex Polyethylene Glycol 
consists of aluminum chlorohydrate in which 
some of the waters of hydration have been re- 
placed by polyethylene glycol. It encompasses a 
rangę of afuminum-to-chloride atomie ratios be* 
tween 1.91:1 and 2.10:1. It contains not less 
than 90,0 percent and not morę than 110.0 per- 
cent of the labeled amount of anhydrous alumi¬ 
num chlorohydrate. 

Packaging and storage —Preserve in well-closed contain¬ 
ers. 

Labeling— The tabel States the content of anhydrous alumi¬ 
num chlorohydrate, 

Identification— 

A: A solution (1 in 10) responds to the tests for Alumi¬ 
num (191) and for Chloride (191). 

B: Infrared Absorption (197F}— 

Test specimen— Dissolve 0,5 g in about 40 mL of water, 
and while mixlng adjust with 2.5 N sodium hydroxide to a 
pH of 9,55 ± 0.05. Filier the suspension of precipitate thus 
obtained. Evaporate about 15 mL of the filtrate to about 
1 mL on a hot piąte, Deposit this solution on a silver chlo¬ 
ride disk. 

Standard specimen: a similar preparation of polyethyl¬ 
ene glycol, 

! »H (791); between 3.0 and 5,0, in a solution [15 in 100 

w/w)]. 

Arsenie, Method I (211): 2 pg per g, 

Delete the following: 

*Heavy metals, Method I (231); 20 pg per g.® wjn 

2018) 

Limit of iron—Using Aluminum Chlorohydrex Polyethylene 
Glycol instead of Aluminum Chlorohydrate, proceed as di¬ 
rected rn the test for Limit of iron under Aluminum 
Chlorohydrate . The limit is 150 pg per g. 

Content of alumintim—Ustng Aluminum Chlorohydrex 
Polyethylene Glycol instead of Aluminum Chlorohydrate, 
proceed as directed in the test for Content of aluminum 
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under Aluminum C hlorohydrate, Use the resuft obtained to 
calculate the Aluminum/chloride atomie ratio. 

Content of chloride —Using AJumtnum Chlorohydrex Pol* 
yethylene Glycol instead of Alu min u m Chlorohydrate, pro- 
ceed as directed in the test for Content of chtońde under 
Afuminum Chlorohydrate* Use the result obtained to calculate 
the Aluminum/chloride atomie ratio , 

ABuminum/chloride atomie ratio —Divide the percent- 
age of aluminum found m the test for Content of aluminum 
by the percentage of chloride found in Lhe test for Content 
of chloride , and muitipfy by 35.453/26.98, En which 35.453 
and 26.98 are the atomie weights of chlorine and alumi¬ 
num, respectively: the ratio is between 1.91:1 and 2.10:1. 
Assay —Calculate the percentage of anhydrous aluminum 
chlorohydrate in the Aluminum Chlorohydrex Polyethylene 
Glycol by the formula: 

AI({26SSk + [17*01(3* - 1)] + 35*453} / 26.98*) 

in which Al is the percentage of aluminum found in the test 
for Content of aluminum, * is the aluminum/chloride atomie 
ratio found in the test for Aluminum/chloride otomic ratio , 
26,98 Es the atomie weight of aluminum, 17,01 is the mo- 
lecular weight of the hydroxtde anion (OH), and 35.453 is 
the atomie weight of chlorine (Ci). 


Aluminum Chlorohydrex Propyłene 
Glycol _|_ 

AUOH^CI, ■ nH,0 ■ mCiHaO; 
AUCHjO^COH^fCIWCjHsO^ 

Aluminum chlorohydroxide, hydrate: propyłene glycol 
complex (1:1). 

Aluminum hydroxychloride, hydrate: propyłene glycol 
complex (1:1) [53026-85-0], 

» Aluminum Chlorohydrex Propyłene Glycol is a 
compiex of aluminum chlorohydrate and propył¬ 
ene glycol in which some of the waters of hydra - 
tion of the aluminum chlorohydrate have been 
replaced by propyłene glycol. It contains the 
equivalent ot not less thąn 90.0 percent and not 
morę than 110,0 percent of the labeled amount 
of anhydrous aluminum chlorohydrate. 

Packaging and storage—Preserve in well-closed contain- 
ers. 

Labeling —The label States the content of anhydrous alumi¬ 
num chlorohydrate, 

Identification— 

A: A soiution (1 in 10) responds to the tests for Alumi¬ 
num (191) and for Chloride (191). 

B: Infrared Absorption {197F)— 

Test specimen— Dis$olve 0.5 g in about 40 mL of water, 
and while mixing adjust with 2.5 N sodium hydroxide to a 
pH of 9,55 ±0,05, FiIter the suspension of pręt i pi tatę thus 
obtained. Evaporate about 15 mL of the fil tratę to about 
1 mL on a hot piąte. Deposit this soiution on a silver chfo 
ride disk. 

Standard specimen: a similar preparation of propyłene 
glycol, 

pH (791): between 3.0 and 5,0, in a soiution [15 in 100 
(w/w)]. 


Arsenie, Method I (211): 2 pg per g. 


Delete the folfowing: 

*Heavy met ais, Method I (231): 20 )ig per g.« tołiicui 

mi 8) 

Limit of iron —Using Aluminum Chlorohydrex Propyłene 
Glycol instead of Aluminum CliJoiullydiaLe, proceed as di¬ 
rected in the test for Limit of iron under Aluminum 
Chlorohydrate. The limit is 150 pg per g. 

Content of aluminum— 

Edetote disodium titrant — Prepare and standard ize as di¬ 
rected in the Assay under Ammonium Alum, except to use 
37.2 g of edetate disodium instead of 18.6 g. 

Test soiution —Transfer about 1.6 g of Aluminum 
Chlorohydrex Propyłene Glycol, accuratdy weighed, to a 
100-mL beaker, add 15 to 20 mL of water and 5 to 6 mL of 
hydrochloric add, and boli on a hot piąte for 15 to 20 min- 
utes. Cool the soiution, and wlth the a id of water transfer to 
a 100-mL volumetric fiask. Dilute with water to volume, and 
mix. 

Procedurę—Transfer 5.0 mL of the Test soiution to a 
250-mL beaker, add 10 to 15 mL of water, and adjust with 
1 N sodium hydroxide to a pH of 1,5 ± 0.5. Add 10.0 mL of 
Edetate disodium titrant, and heat to boi ling. Cool the solu- 
tion and carefully introduce a magnetic stirnng bar Into the 
beaker, Add 10 to 15 mL of acetic add-ammonium acetate 
buffer T5, 40 to 50 mL of alcohol, and whife stirnng adjust 
with gladaf acetic add to a pH of 4,6 ± 0.1, Add 1 to 2 mL 
of ditnizone T5 and 40 to 50 mL of alcohol, and titrate with 
0.1 M zinc sulfate VS until the color changes from a green- 
violet to a rose-pink. Perform a blank ti trat i on, and make 
any necessary correction. Lach mL of 0.1 M Edetate disodium 
titrant cunsumed is equivalent to 2.698 mg of aluminum 
(Al). Use the aluminum content thus obtained to calculate 
the Aluminum/chloride atomie ratio. 

Content of chloride —Using Aluminum Chlorohydrex Pro¬ 
pyłene Glycol instead of Aluminum Chlorohydrate, proceed 
as directed in the test for Content of chloride under Alumi¬ 
num Chlorohydrate. Use the chloride content thus obtained 
to calculate the Aluminum/chloride atomie ratio , 
Alumintim/chtoride atomie ratio —Divide the percent¬ 
age of aluminum found in the Assay by the percentage of 
chloride found in the test for Content of chloride, and multi* 
ply by 35,453/26.98, En which 35.453 and 26,98 are the 
atomie weights of chlorine and aluminum, respecrively: the 
ratio is between 1,91:1 and 2.1:1, 

Assay— Calculate the percentage of anhydrous aluminum 
chlorohydrate in the Aluminum Chlorohydrex Propyłene 
Glycof by the formula: 

Af{{26.98* + [17.01(3*- 1)] + 35.453} / 26.98*) 

in which Al is the percentage of afuminum found in the test 
for Content of aluminum, * is the aluminum/chloride atomie 
ratio, 26.98 is the atomie weight of aluminum, 1 7.01 is the 
molecular weight of the hydroxide ion (OH), and 35.453 is 
the atomie weight of chlorine (Cl). 


Aluminum Pic hlorohydrate 

Al y (OHV,CI.- • rthhO 
Aluminum chlorohydroxide; 

Aluminum hydroxychloride. 

DlflNITlON 

AEumlnum Dichlorohydrate consists of compiex basie alumi¬ 
num chloride that is polymeric and loosely hydrated and 
encompasses a rangę of aluminum-to-chiorEcfe atomie ra- 
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tios between 0.90: 1 and 1.25:1. It contains the eouiva- 
Jent of NLT 90.0% and NMT 110.0% of the labeled 
amount of anhydrous aluminum dichiorohydrate 
[AUOH)^CIJ. 

IDENTIFICATION 

• A, IDENTIFICATION T E sts—General, Aluminum <191) and 

Chloride (191) 

Sample solution: 100 mg/mL 
Acceptance criteria: Meets the requirements 

ASSAY 

• Procedurę i: Content of Chloride 

Sample: 700 mg 
Titrimetric system 
Modę: Dtrect titration 
Titrant: 0.1 N silver nrtrate VS 
Electrode system: A glass si!ver-silver chloride elec- 
trode and a stlver billet electrode system 
Endpoint detection: Potentiometric 
Analysis: Transfer the Sample to a 250-mL beaker, and 
add 100 ml_ of water and 10 mL of diluted nitric acid 
with stirring. Titrate with Titrant , and determine the 
endpoint potentiometrically. Each mL of 0.1 N silver nt* 
tratę is equivalent to 3.545 mg of chloride (Cl). Use the 
chloride content thus obtamed to calculate the 
aluminumichloride atomie ratio. 

• Procedurę 2: Content of Aluminum 

Edetate disodium titrant: Prepare and standardize as 
directed in Reagents, Yoiumetric Solutions, Edetate Diso- 
dium , Twentieth-Molar (0.05 M) t except use 37.2 g of 
edetate disodium. 

Sample solution: Transfer 200 mg of Aluminum Dichlo- 
rohydrate to a 250-mL beaker, add 20 mL of water and 
5 mL of hydrochloric acid, boil on a hot piąte for NLT 5 
min, and allow to cool. 

Titrimetric system 
Modę: Back-titration 
Titrant: 0.1 M zinc sulfate VS 
Endpoint detection: Yisual 

Analysis: To the Sample solution add 25.0 mL of Edetate 
disodium titrant, and adjust with 2.5 N ammonium by- 
droxide or 1 N acetic acid to a pH of 4.7 ± 0.1, Add 
20 mL of acetic add-ammonium acetate buffer TS, 

50 mL of alcohol, and 5 mL of dithizone TS. The pH of 
this solution should be 4.7 ± 0.1. Titrate the excess ede¬ 
tate disodium with Titrant untal the color changes fronn 
green-violet to rose-pink. Perform a blank titration, and 
make any necessary correction. Each ml of 0.1 M £de- 
tatę disodium titrant consumed is equivalent to 
2.698 mg of aluminum (Ai). Use the aluminum content 
thus obtained to calculate the aiumrnumrchlonde 
atomie ratio. 

• Procedurę 1 : Aluminum :Chiorjde Atomic Ratio 

Analysis: Use the percentage of aluminum found in the 
test for Content of Aluminum and the percentage of 
chloride found in the test for Content of Chloride . 
Calculate the a!ummum:chloride atomic ratio (X) as 
foliows: 

Result - (pdpa) x {Aa! Am) 

p At = percentage of aluminum found in Content of 
Aluminum 

pa = percentage of chloride found in Content of 
Chloride 

Aa - atomic weight of chłonne (Cl), 35.453 
Am = atomic weight of aluminum (Al), 26.98 
Acceptance criteria: Between 0.90:1 and 1.25:1 

• Procedurę 4 

Analysis: Calculate the percentage of anhydrous alumi¬ 
num dichiorohydrate [AI/OHJj^JwIJ in the portion of 
Aluminum Dichiorohydrate taken: 

Result = Pa£{AaiX + [M(3X - 1)] + A^/A At X) 


PAt ~ percentage of aluminum as obtained in the 
test for Content of Aluminum 
Am - atomic weight of aluminum (Al), 26.98 
X = aluminum:chloride atomic ratio, as determined 
in the test for AluminumtChbride Atomic Ratio 
M - molecular weight of the hydroxide anion 
(OH), 17.01 

Aa = atomic weight of chlorine (Cl), 35.453 
Acceptance criteria: 90.0% 110.0% on the anhydrous 
basis 

IMPURITIES 

• Arsen ic, Method i (211): NMT 2 ppm 


Deiete the fotlowing : 

"• Heaot Metals, Method I (231): NMT 20 ppm* (oiric^ t 

jdn- 2016 ) 

* Limit of Iron 

Standard solution: Transfer 2.0 mL of Standard iron So¬ 
lution, prepared as directed in Iron (241), to a 50-mL 
beaker, 

Sample solution: Transfer 2.7 g of Aluminum Dichloro- 
hycfrate to a 100-mL volumetric Fiask, dilute with water 
to volume, and mix. Transfer 5.0 mL of this solution to 
a 50-mL beaker. 

Analysis: To each of the beakers containing the Stan¬ 
dard solution and the Sample solution, add 5 mL of 6 N 
nitric acid, cover with a watch glass, and boil on a hot 
piąte for 3-5 min. Allow to cool. Add 5 mL of Ammo¬ 
nium Thiocyanate Solution (prepared as directed in tron 
(241)), transfer to separate 50-mL color eomparison 
tubes, and dilute witn water to volume. 

Acceptance criteria: 150 ppm; the color of the solution 
from the Sample solution is not darker than that of the 
solution from the Standard solution. 

SPECIF0C TEST5 

« pH (791) 

Sample solution: 15 g of Aluminum Dichiorohydrate in 
100 g of water 

Acceptance criteria: 3,0-5.0 

ADDITIONAL REQUIREMENTS 

• Packacing and Storage: Preserve in well-closed 

containers. 

® Labeung: The label States the content of anhydrous alu¬ 
minum dichiorohydrate. 


Aluminum Dichiorohydrate Solution 

DEFINITION 

Aluminum Dichiorohydrate Solution consists of complex ba¬ 
sie aluminum chloride that is polymeric and eneompasses 
a rangę of aluminum-to-ehloride atomic ratjos between 
0.90: 1 and 1.25: 1. The following solvents may be used: 
water, propylene glycol, dipropylene glycol, or alcohol. It 
contains the equivafent of NIT 90,0% and NMT 110.0% 
of the labeled concentration of anhydrous aluminum di- 
chlorohydrate (AI k (OH)j^Clj). 

IDENTIFICATION 

* A. Identification Tests—General, Aluminum (191) and 

Chloride (191) 

Sample solution: Nominally equivalent to 100 mg/mL 
of anhydrous aluminum dichiorohydrate 
Acceptance criteria: Meets the reąuirements 

* B. Infrared Absorption (197F): {where propylene glycol 
is indicated on the label) 

Sample solution: Add 10 mL of isopropyi alcohol to 2 g 
of Solution, and filier. Evaporate the filtra te to 1 mL on 
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a steam bath* Deposit this solution on a silver chloride 
disk. 

Standard solution: A simflar preparation of propylene 
glycol 

Acceptance criteria: Meets the requirements 

* C Infraeed Absorption (197F): (where dipropylene gly* 

col is indicated on the label) 

Sample solution: Add 10 mL of isopropyl alcohol to 2 g 
of Solution, and filter. Evaporate the filtrate to 1 mL on 
a steam bath, Deposit this solution on a silver chloride 
disk. 

Standard solution: A similar preparation of dipropylene 
glycol 

Acceptance criteria: Meets the requirements 

* D* IDENTIFICATION OF AlCOBOL 

Perform this test where alcohol is stated on the label. 
Analysis: Mix 5 drops of Solution in a smali beaker with 
1 mL of potassium permanganate solution (1 in 100) 
and 5 drops of 2 N sulfuric add, and cover the beaker 
immediately with filter paper morstened with a freshly 
prepared solution of OJ g of sodium nitroferricyanide 
and 0,25 g of piperazine in 5 ml of water* 

Acceptance criteria: An intense blue color is produced 
on the filter paper, the color becoming paler after a few 
min* 

ASSAY 

* Procedurę i: Content of Chloride 

Sample: 1 ,4 g of Solution 
Titrimetric system 
Modę: Direct titration 
Titrant: OJ N silver nitrate VS 
Electrode system: A silver-silver chloride glass elec- 
trode and a silver billet electrode system 
Endpoint detectlon: Potentiometnc 
Anafysis: Transfer the Sample to a 250-mL beaker, and 
add 100 mL of water and 10 mL of diluted nitnc acid 
with stirring* Titrate with Titrant, and determine the 
endpoint. 

Acceptance criteria: Each ml of OJ N silver nitrate is 
equivalent to 3*545 mg of chloride (Cl). Use the chlo¬ 
ride content thus obtained to calculate the ałuminum/ 
chloride atomie ratio. 

* Procedurę 2: Content of Ałuminum 

Edetate disodium titrant: Prepare and standardlze as 
directed in Reagents, Vofumetnc Solutions, Edetate Diso- 
dium, Twentieth-Molar (0,05 M), except use 37.2 g of 
edetate disodium. 

Sample solution: Transfer 400 mg of Solution to a 
250-mL beaker, add 20 ml of water and 5 mL of hydro- 
chloric acid, boil on a hot piąte for NLT 5 min, and 
allow to cool. 

Titrimetric system 
Modę: Back titration 
Titrant: OJ M zinc sulfate VS 
Endpoint detection: Visual 

Analysis: To the Sample solution add 25.0 mL of Edetate 
disodium titrant, and adjust with 2.5 N ammonium hy- 
droxide or 1 N acetic acid to a pH of 4.7 ± OJ. Add 
20 mL of acetic acid-ammonium acetate buffer TS, 

50 mL of alcohol, and 5 mL of dithizone TS. The pH of 
this solution should be 4.7 + OJ. Titrate excess edetate 
disodium with Titrant until the color changes from 
green-violet to rose-pink. Perform a blank titration, and 
make any necessary correct ion. 

Acceptance criteria: Each mL of 0.1 M Edetate diso¬ 
dium titrant consumed is equivalent to 2*698 mg of ału¬ 
minum (Al). Use the ałuminum content thus obtained 
to calculate the aluminum/chloride atomie ratio. 

* Procedurę 1: Aluminum/chloride Atomic Ratio 

Analysis: Use the percentage of ałuminum found in 
Content of Ałuminum and tne percentage of chloride 
found in Content of Chloride . 


Calculate the aluminum/chloride atomic ratio (X) as 
follows: 

Result = (PJ P a ) x (Aa/A aj) 

P Ai =5 percentage of ałuminum found in Content of 
Ałuminum 

Pa = percentage of chloride found in Content of 
Chloride 

Aa = atomie weight of chłonne (Cl), 35.453 
Am = atomic weight of ałuminum (Al), 26.98 
Acceptance criteria: 0.90: I to 1.25: 1 

• Procedurę 4 

Analysis: Calculate the percentage of the labeled con- 
centration of anhydrous ałuminum dichiorohydrate 
(AWOH)j^Ch) in the portion of Solution taken: 

Result = P M x [[A*X + (M(3X - 1)) + A a lfA A! X} 

P AI - percentage of afuminum found in Content of 
Ałuminum 

Am ~ atomic weight of ałuminum (Al), 26.98 
X = aluminum/chloride atomic ratio, as 

determined in Aluminum/chloride Atomic 
Ratio 

M = molecular weight of the hydroxide anion 
(OH), 17.01 

Ao - atomic weight of chłonne (Cl), 35.453 
Acceptance criteria: 90,0%-] 10.0% 

IMPURIT1ES 

• Arsenic, Method I { 211): NMT 2 ppm 
Delete the folhwing; 

•* Heaw Metals, Method I (231): NMT 10 ppm# (omcmi 1 - 

Jarv201SJ 

• Limit of Iron 

Standard preparation: 2,0 mL of Standard Iron Solu¬ 
tion, preparecl as directed in Iron (241) 

Test preparation: Transfer 5*3 g of Solution to a 
100-mL volumetric fiask, and dilute with water to 
volume. 

Analysis: Transfer 2.0 mL of the Standard preparation 
into a 50-ml beaker. Transfer 5,0 mL of tne Test prepa¬ 
ration into a second 50-mL beaker. To each of the beak- 
ers add 5 mL of ó N nitric acid, cover with a watch 
glass, and boil on a hot piąte for 3-5 min. Allow to 
cool, Add 5 mL of Ammonium Thiocyanate Solution, pre¬ 
pared as directed in Iron (241), transfer to sępa ratę 
50-mL tolor-comparison tubes, and dilute with water to 
volume. 

Acceptance criteria: 75 ppm; the color of the solution 
from the Test preparation is not darker than that from 
the Standard preparation. 

5PECIFIC TESTS 

• PH (791) 

Sample solution: Dilute 3 g of Solution with water to 
10 mL. 

Acceptance criteria: 3.0-5*0 

ADDITIONAL REQU|REMENTS 

• Packaginc and Storage: Preserye in weli-closed 
containers, 

• Labeling: Label Solution to State the solveni used and 
the datmed concentration of anhydrous ałuminum di- 
chlorohydrate contained therein. 
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Aluminum Dichlorohydrex Polyethylene 
Clycol _ 

AWOH^CIi ■ nHjO ■ mH(OCH 2 CHj) 0 OH 

Aluminum chiorohydroxide polyethylene glycol comp(ex. 

Aluminum hydroxychlortde polyethylene glycol complex. 

» Aluminum Dichlorohydrex Polyethylene Clycol 
consists of aluminum dichlorohydrate in which 
some of the waters of hydration have been re- 
placed by polyethylene glycol, It encompasses a 
rangę of aluminum-to-chloride atomie ratios be- 
tween 0.90:1 and 1.25:1. It contains not less 
than 90.0 percent and not morę than 110.0 per- 
cent of the labeled amount of anhydrous alumi¬ 
num dichlorohydrate. 

Packaging and s to ragę— Preserve in well-closed contain- 
ers. 

Labeling—The labet States the content of anhydrous afumi- 
num dichlorohydrate. 

Identification— 

A: A solutton (1 in 10) responds to the tests for Alumi¬ 
num (191) and for Chloride ( 191), 

B: Infrared Absorption (197F)— 

Test specimen —Disso3ve 0.5 g in about 40 mL of water, 
and while mixing adjust with 2.5 N sodium hydroxide to a 
pH of 9.55 ± 0.05. Filter the suspenslon of precipitate thus 
obtained. Evaporate about 15 mL of the filtrate to about 
1 ml_ on a hot piąte. Deposit this solution on a silver chlo- 
ride disk. 

Standard specimen: a simifar preparatron of polyethyl¬ 
ene glycol. 

pH (791): between 5.0 and 5.0, in a solution [15 in 100 
(w/w)]. 

Arsenie, Method I (211): 2 pg per g. 

Detete the folhwlng: 

# Heavy metals, Method i (231): 20 pg per g. m ( o«,cmi pm. 

2018) 

Limit of iron —Using Aluminum Dichlorohydrex Polyethyl¬ 
ene Glycol instead of Aluminum Chlorohydrate, proceed as 
directed in the test for Umit of iron under Aluminum 
Chlorohydrate , The limit is 150 pg per g. 

Content of aluminum—Using Aluminum Dichlorohydrex 
Polyethylene Glycol instead of Aluminum Chlorohydrate, 
proceed as directed in the test for Content of aluminum 
under Aluminum Chlorohydrate. Use the result obtained to 
calculate the Aluminum/chloride atomie ratio. 

Content of chloride—Using Aluminum Dichiorohydrex 
Polyethylene Glycol instead of Aluminum Chlorohydrate, 
proceed as directed in the test for Content of chloride under 
Aluminum Chlorohydrate . Use the result obtained to calculate 
the Aluminum/chloride atomie ratio, 

Altim in u m/chloride atomie ratio Divide the percent- 
age of aluminum found En the test for Content of aluminum 
by the percentage of chloride found in the test for Content 
of chloride, and multiply by 35.453/26.98, in which 35.453 
and 26.98 are the atomie werghts of chlorine and alumi¬ 
num, respectiyely: the ratio is cetween 0.90:1 and 1.25:1. 


Assay—Calculate the percentage of anhydrous aluminum 
dichlorohydrate in the Aluminum D3chlorohydrex Polyethyl¬ 
ene Glycol by the formula: 

M{26.98* + [17-01 (3* - 1)] + 35,453) / 26.98x) 

in which Al is the percentage of aluminum found in the test 
for Content of aluminum , x is the aluminum-to-chloride 
atomie ratio, 26.98 is the atomie weight of aluminum, 

17.01 is the molecular weight of the hydroxide anion (OH), 
and 35.453 Is the atomie weight of chłonne (Cl). 


Aluminum Dichlorohydrex Propyiene 
Clycol_ 

Al y (OH)jy.jClj ■ nH 2 0 • mC 3 H«0 2 

Aluminum chlorohydroxide propyiene glycol complex. 

Aluminum hydroxychloride propyiene glycol complex, 

» Aluminum Dichlorohydrex Propyiene Giycol 
consists of aluminum dichlorohydrate in which 
some of the waters of hydration have been re- 
placed by propyiene glycol, It encompasses a 
rangę of aluminum-to-chloride atomie ratios be- 
tween 0,90:1 and 1.25:1. It contains not less 
than 90.0 percent and not morę than 110.0 per¬ 
cent of the labeled amount of anhydrous alumi¬ 
num dichlorohydrate. 

Packaging and storage—Preserve in well-closed eon tai n- 
ers. 

Labeling—The label States the content of anhydrous alumi¬ 
num dichlorohydrate. 

Identification— 

A: A solution {1 in 10) responds to the tests for Alumi¬ 
num (191) and for Chloride (191). 

B: Dissohre 0.5 g in about 40 ml of water, and while 
mixing adjust with 2.5 N sodium hydroxide to a pH of 9.55 
± 0.05. Filter the suspension of precipitate thus obtained. 
Evaporate abouL 15 ml of the filtrate to about 1 ml on a 
hot piąte: the IR absorption spectrum of a film of this solu¬ 
tion on a si!ver chloride disk exhibils maxtma only at the 
same wavelengths as that of a slmilar preparatlon of a film 
of propyiene glycol. 

pH (791): between 3.0 and 5.0, in a solution [15 in 100 

(w/w)]. 

Arsenie, Method I (211): 2 pg per g. 


Delete the foitowing: 

*Heavy met ais, Method I (231): 20 pg per g.* ęomcuj 

2018 ) 

Limit of Iron—Using Aluminum Dfchlorohydrex Propyiene 
Glycol instead of Aluminum Chlorohydrate, proceed as di¬ 
rected in the test for Limit of iron under Aluminum 
Chbrohydrate. The limit is ISOpg per g. 

Content of aluminum—Using Aluminum Dichlorohydrex 
Propyiene Glycol instead of Aluminum Chlorohydrate, pro¬ 
ceed as directed in the test for Content of aluminum under 
Aluminum Chlorohydrate, Use the result obtained to calculate 
the Aluminum/chloride atomie ratio . 

Content of chloride—Using Aluminum Dichlorohydrex 
Propyiene Glycol instead of Aluminum Chlorohydrate, pro¬ 
ceed as directed in the test for Content of chloride under 
Aluminum Chlorohydrate. Use the result obtained to calculate 
the Aluminum/chioride atomie rotio. 
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Aluminutn/chloride atomie ratlo —Divide the pereent- 
age of aluminum found in the test for Content of aluminum 
by the percentage of chloride found in the test for Content 
of chloride, and multiply by 35,453/26,98, in which 35.453 
and 26.98 are the atomie weights of chlorine and alumi¬ 
num, respectively: the ratio isoetween 0.90:1 and 1.25:1. 
Assay —Calculate the percentage of anhydrous aluminum 
dichlorohydrate in the Aluminum Diehlorohydrex Propylene 
Glycol by tlie formula: 

Al({263&x + [1 7,01 (3x - 1)] + 35.453} / 26.98*} 

in which At is the percentage of aluminum found in the test 
for Content of aluminum , x is the aluminum-to-chloride 
atomie ratio, 26,98 is the atomie weight of aluminum, 

1 7.01 is the moieojlar weight of the hydroxide anion (OH), 
and 35.453 is the atomie weight of chforine (Cl). 


Aluminum Hydroxide Cel _ 

AI(OH) 3 78.00 
Aluminum hydroxide. 

Aluminum hydroxide [21645-51-2], 

» Aluminum Hydroxide Gel is a suspension of 
amorphous aluminum hydroxide in which there 
is a partial substitution of carbonate for hydrox- 
ide. It contains the equivalent of not less than 
90,0 percent and not morę than 110,0 percent of 
the labeled amount of aluminum hydroxide 
[AI(OH)b]. It may eon ta i n Peppermint OH, Glyc« 
erin, Sorbitol, Sucrose, Saccharin, or other suita- 
ble flavors, and it may contain suitable antimicro- 
bial agents, 

Packaging and storage—Preserve in tight containers, and 
avoid freezing. 

Identification— 

A: Place about 1 g in a fiask equipped with a stopper and 
lass tu bing, the tip of which is immersed in ca Id u m hy- 
roxide TS in a test tubę. Add 5 mL of 3 N hydrochloric 
acid to the fiask, and immediately insert the stopper: gas 
evolves In the fiask and a precipitate is formed in the test 
tubę. 

B: The solution remaming in the fiask responds to the 
tests for Aluminum (191), 

Mkrobial enumeration test s (61) and Tests for spęd 
fied nilcroorganisms (62)—Its total aerobic microbial 
count does not exceed 100 cfu per mL, and it meets the 
reguirements of the test for the absence of Escherichia coli. 
Acid -neutraUzing capadty <301)—Not less than 65.0% 
of the expected mEq value, calculated from the results of 
the Assoy, Is obtained. Each mg of Al(OH}i has an expected 
acid-neutralizing capadty va!ue of 0,0385 m£q. 
pH (791): between 5.5 and 8,0, determined potentiomet- 
rically, 

Chloride —Iransfer an accurateJy measured quantity of the 
Gel, equivaient to 0.6 g of AI(OH)a, to a porcelain dtsh. Add 
0,1 mL of potassium chromate T$ and 25 mL of water, Stir, 
and add 0.10 N silver nitrate until a faint, persistent pink 
cofor is obtained: not morę than 8.0 mL ot 0.10 N silver 
nitrate is required [4,7%, based on the AlfOHJs content], 
Sulfate (221)—Add 5.0 mL of 3 N hydrochloric acid to an 
accurately measured quantity of the Gel, equivalent to 0,3 g 
of AI(OH)i, and heat to dissolve the specimen under test. 
Cool, dilute with water to 250 mL, and filier if necessary: a 
20-mL portion of the fiJtrate shows no morę sulfate thari 


corresponds to 0.20 mL of 0.020 N sulfuric acid [0.8%, 
based on the AI(OH)* content]. 

Arsenie, Method i (211)—Prepare a Standard Preparation as 
directed in the test for Arsenie (211), except to prepare it to 
contain 5 pg of arsenie instead of 3 pg. Prepare the Test 
Preparation as follows. Dissolve an accurately measured 
quantity of the Gei, equivalent to 0,5 g of Ai(OH} 3 , in 20 mL 
of 7 N sulfuric acid. The limit is 0.001%, based on the 
Al(OH)i content. 


Detete the following: 

•§feayy metais (231^-Dissolve an accurately measured 
quantity of the Gei, eguivalent to 0.24 g of Af(OH) 3 , in 
10 mL of 3 N hydrochloric acid with the aid of heat, filter, if 
necessary, and dilute with water to 25 mL: the limit is 
0.0083%, based on the AI(OH) 3 content.* COffaiBl 1 -Jan-ZOl 8] 
Assay— 

Edetate disodium titrant —Prepare and standardize as di¬ 
rected in the Assay under Ammonium Alum . 

Procedurę—Transfer an accurately measured quantity of 
Gel, equivalent to about 1.5 g of Al(OH)*, to a beaker, add 
15 mL of hydrochloric acid, and heat gently until solution is 
compiete. Cool, transfer to a 500-mL volumetric fiask, dilute 
with water to volume, and mlx. Pipet 20 mL of this solution 
into a 250-mL beaker, and add, in the order named and 
with continuous stirring, 25,0 mL of Edetate disodium titrant 
and 20 mL of acetk add-ammonium acetate buffer TS, then 
heat the solution near the boifing point for 5 minutes. Cool, 
and add 50 mL of alcohol and 2 mL of dithizone TS. Titrate 
the solution with 0.05 M zinc sulfate V5 until the color 
changes from green-violet to rose-pink. Perform a blank de- 
termination, substituting 20 mL of water for the sam ple, and 
make any necessary correction, Lach mL of 0.05 M Edetate 
disodium titrant consumed Is equivalent to 3.900 mg of 
AI(OH)i. 


Dried Aluminum Hydroxide Gel_ 

AI(OH) 3 78.00 

Aluminum hydroxide [21645-51-2], 

» Dried Aluminum Hydroxide Gel is an amor¬ 
phous form of aluminum hydroxide in which 
there is a partia! substitution of carbonate for hy* 
droxide. It contains the equivaient of not less 
than 76.5 percent of AlfOH)*, and it may contain 
varyintj quantitre$ of basie aluminum carbonate 
and bicarbonate. 

Packaging and storage —Preserve in tight containers. 
Labefing—Where the quantity of dried aluminum hydrox- 
ide gef equivalent is stated in the la beli ng of any prepara- 
tion, this shall be understood to be on the basls tnat each 
mg of dried gel is equlvalent to 0.765 mg of AI(OH) 3 , 

USP Reference standard* (11)— 

USP Dried Aluminum Hydroxide Gel RS 
Identification— 

A: tnfrared Ahsorption (197K), 

8 : Dissolve 500 mg in 10 mL of 3 N hydrochloric add, 
wkh gentle warming: the solution responds to the tests for 
Aluminum (191). 

Acid-neutralizing capadty (301): not less than 25.0 
mEq per g, 400 mg bemg tested as directed for Powders 
under Test Preparation. 

pH (791): not htgher than 10,0, in an aqueous dispersion 
(1 in 25). 
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ChloHde (221)—Dissoke 1.0 g in 30 mL of 2 N nitric add, 
heat to boiling, add water to make 100 ml, and filter: a 
5.0-mL portion of the filtrate, diluted with an equa! volume 
of water, shows no morę chlonde than corresponds to 
0.60 ml of 0.020 N hydrochloric acid (0.85%)* 

Sulfate (221)—Dissolve 330 mg in 15 mL of 3 N hydrochio- 
ric actd, heat to boiling, add water to make 250 ml, and 
filter: a 25-mL portion of the fil tratę shows no morę sulfate 
than corresponds to 0.20 mL of 0.020 IM suIfurie add 
( 0 . 6 %). 

Arsenie, Method I {271)—Dissofve 1.5 g m 80 mL of 7 N 
sulfurlc add, and dilute with water to 220 mL: 55 mL of the 
resulting sofution meets the reguirements of the test, the 
addition of 20 mL of 7 N sulfuric add spedfied under Proce¬ 
durę being omitted. The limit is 8 ppm. 

Delete the fotlowing: 

®Heavy mefals (231)—Dissolve 330 mg in 10 mL of 3 N 
hydrocnlortc add with the a id of heat, filier if necessary, 
and dilute with water to 25 mL: the limit is 0.006%.# (otMaii- 

jan-201S) 

Assay— 

Edetate disodium litrant —Prepare and standardize as dl- 
rected in the Assay under Ammonium Alum. 

Procedurę —-Weigh accurately about 2 g of Cel, and dis- 
solve in 15 mL of hydrochloric add, with the aid of heat. 
Cool, transfer to a 500-mL volumetric fiask, dilute with 
water to volume, and mix* Pipet 20 mL of this soiution into 
a 250-mL beaker, and add, in the order named and with 
continuous stirnng, 25.0 ml of Edetate disodium titrant and 
20 ml of acetlc add-ammonium acetate buffer TS, then 
heat the soiution near the boiling point for 5 minutes. Cool, 
and add 50 mL uf akuliol and 2 mL of dithizone TS. Titrate 
the soiution with 0.05 M zinc sulfate VS to a bright rose- 
pink colon Perform a blank determfnation, substituting 
20 mL of water for the sample soiution, and make any nec¬ 
essary correction. Each mL of 0.05 M Edetate disodium ti¬ 
trant is equivalent to 3.900 mg of A!(GH) 3 . 


DriecS Alwminum Hydroxide Cel 
CapsyBes 

» Dried Aluminum Hydroxide Gel Capsules con- 
tain not less than 90.0 percent and not morę 
than 110.0 percent of the labeled amount of alu¬ 
minum hydroxide [AI(OH) 3 ]. 

Packagmg anefi stora g e— Preser ve in well-dosed contain- 
ers* 

Labeling —The Capsules may be labeled to State the alumi¬ 
num hycTroxfde content in terms of the eauivalent amount 
of dried aluminum hydroxide gel, on the basis that each mg 
of dried gel is equivalent to 0.765 mg of AI(OH)^ 

Identification— 

A: Place a portion of Capsule contents, equivalent to 
about 500 mg of aluminum hydroxide, in a fiask equipped 
with a stopper and giass tubing, the tip of which is im- 
mersed in calcium hydroxide TS En a test tubę. Add 10 ml 
of 3 N hydrochloric acid to the fiask, and immediately insert 
the stopper: gas evolves in the fiask and a precipitate is 
formed in the test tubę. 

8: The soiution rematning in the fiask responds to the 
tests for Aluminum (191), 

Dismtegration (701): 10 minutes, simulated gastric fluid 

TS being substituted for water in the test. 


Uniformity of ciosage units (905): meet the reguire- 
ments. 

Acid-neiifralizing capacity (301)—Not less than 5 mEq 
of add is consumed by the minimum single dose recom- 
merided in the labeling, and not less than 55.0% of the 
expected mEq value, calculated from the labeled guantity of 
Al(OH) 3 , is obtained. Each mg of AI(OH )3 Has an expected 
acid-neutralizing capacity value of 0.0385 mEq. 

Assay— 

Edetate disodium titrant —Prepare and standardlze as di- 
rected In the Assay under Ammonium Alum. 

Procedurę —-Weigh accurately the contents of not fewer 
than 20 Capsules, and mix. Transfer an accurately weighed 
portion of the powder, equivalent to about 1.2 g of alumi¬ 
num hydroxide, to a beaker, add 15 ml of hydrochloric 
acid, and heat until disso!ved. Dilute with water to about 
100 mL, mix, and filter quantitatively Into a 500-mL volu- 
metric fiask, washing the filter with water. Proceed as di- 
rected in the Assay under Dried Aluminum Hvdroxide Gel, be- 
ginning with "dilute with water to volume/ Each mL of 
0.05 M Edetate disodium titrant is equivalent to 3.900 mg of 
AI(OH) 3 . 


Dried Aiumimim HydlroxSc8e Gel Tablets 

» Dried Aluminum Hydroxide Gel Tablets contain 
not less than 90.0 percent and not morę than 
110.0 percent of the labeled amount of alumi¬ 
num hydroxide [AI{OH) 3 ]. 

Packaging and sto ragę—Preserze in well-dosed contain- 
ers. 

Labeling —Tablets may be labeled to State the aluminum 
hydroxide content In terms of the equivalent amount of 
dried aluminum hydroxide gel, on the basis that each mg of 
dried gel is equiva!ent to 0.765 mg of AI(OH) 3 . 

IdentDflcafion— 

A: Place a guantity of finely ground Tablets, equiva!ent to 
about 500 mg of aluminum hydroxide, in a Fiask eguipped 
with a stopper and glass tubing, the tip of which Is im- 
mersed in calcium hydroxide TS in a test tubę. Add 5 mL of 
3 N hydrochloric acid to the fiask, and immediately insert 
the stopper: gas evolves In the fiask and a precipitate is 
formed in the test tubę. 

B: The soiution remaining in the fiask responds Lo the 
tests for Aluminum (191)* 

Dósintegration (701): 10 minutes, simulated gastric fluid 

T5 being substituted for water in the test. 

Uniformity of dosage units (905): meet the reguire- 
ments for Weight Variation . 

Acid-neutralizing capacity (301)—Not less than 5 mEq 
of add is consumed by the minimum single dose recom- 
mended in the labeling, and not less tlian 55.0% of the 
expected mEq value, calculated from the labeled guantity of 
Af(OH) 3 , is obtained. Each mg of AI(OH) 3 has an expected 
acid-neutralizing capacity value of 0.0385 mEq 
Assay— 

Edetate disodium titrant —Prepare and standardize as di- 
rected in the Assay under Ammonium Alum, 

Procedurę —Weigh and finely powder not fewer than 20 
Tablets. Weigh accurately a portion of the powder, equiva- 
lent to about 1,2 g of aluminum hydroxide, add 15 mL of 
hydrochloric add, and heat until dissolved. Dilute with 
water to about 100 mL, mix, and filter quantitatively into a 
500-mL volumetric fiask, washing the filter with water. Pro¬ 
ceed as dlrected in the Assay under Dried Aluminum Hvdrox- 
ide Gd, begrnning with "dilute with water to volumer Each 
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mL of 0.05 M Edetate disodium titrant is equivalent to 
3.900 mg of AI(OH) } . 


ABłammum Phosphate &ei _ 

Phosphoric acid, aluminum salt (1:1). 

Aluminum phosphate (1:1) [7784-30-7J. 

» Aluminum Phosphate Gel is a water suspension 
containing not less than 4.0 percent and not 
morę than 5.0 percent (w/w) of aluminum phos- 
hate (AIPO4). It may contain sodium benzoate, 
enzoic acid, or other suitable agent, In an 
amount not exceeding 0.5 percent, as a 
preservative. 

Packaging and storage —Preserve in tight containers. 

Identification— 

A: A solution of it In hydrochloric acid meets the requtre- 
ments of the tests for Aluminum (191). 

B: A solution of it in 2 N nitric acid meets the require- 
ments of the tests for Phosphate (191). 
pH (791): between 6,0 and 7.2. 

Sofuble phosphate—f liter 20 g, and wash the residue 
with 30 mL of water, Add to the fil tratę 2 ml of nitric acid, 
heat to 60°, and add 20 mL of a m mon rum molybdate TS, 
Heat at 50° for 30 minutes, filter, wash the precipitate with 
dilute nitric acid (1 in 36), then wash with potassium ni tratę 
solution (1 in 100) until the last portion of the filtrate is not 
acid to Iitmus paper. Dissofve the precipitate in 50,0 mL of 
0.5 N sodium hydroxtde VS, add pbenolphthalcin TS, and 
titrate the excess alkali wrth 0.5 N hydrochloric acid VS. 

Each ml of 0.5 N sodium hydroxide is equivalent to 
2*065 mg of P0 4 . The soluble phosphate, calcuJated as P0 4 , 
do es not exceed 030%. 

Sulfate {22 })—Add 10 ml of 3 N hydrochloric add to 10 g 
of Gel, and heat to boiling, Cooi, dilute with water to 
250 mL, and filier, if necessary, A 10-ml portron of the solu¬ 
tion shows no morę suffate than corresponds to 0,20 mL of 
0.020 N sulfuric acid; not morę than 0.05% is found* 
Arsenie, Method l (211)—Prepare the Test Preparation by 
dissoMng 5,0 g of Gel in the smaJlest necessary volume of 
3 N hydrochloric acid, The limit is 0*6 ppm. 


Detete the foflowing: 

®Heavy metals, Method I (231)—Proceed as directed in 
the chapter, except to make the folłowing modifications. 

Standard Preparation —Into a 50-mL color-companson 
tubę pipet 4.0 mL of Standard iead Solution, dilute with 
water to 25 mL, adjust with 6 N ammonium hydroxide to a 
pH between 1,9 and 2.1, dilute with water to 40 mL, and 
mix. 

Test Preparation —DEsso!ve 8.0gin5mLof3N hydro¬ 
chloric acid, warmincj if necessary, dilute with water to 
25 mL, and adjust with 6 N ammonium hydroxide to a pH 
between 1.9 and 2.1. Transfer to a 50-mL color-comparrson 
tubę, dilute with water to 40 ml, and mix. 

Monitor Preparation —fnto a 50-mL color-comparison tubę 
place 25 mL of the Test Preparation , add 4.0 mL of Standard 
Lead Solution , adjust with 1 N acetic acid or 6 N ammonium 
hydroxide to a pH between 1.9 and 2.1, dilute with water 
to 40 mL, and mix. 

Procedurę —Proceed as directed in the chapter, excepl to 
omit the addition of 2 mL of pH 3.5 Acetale Buffet . Not 
morę than 5 pg per g is found.# m t\*\ 


Chloride —Transfer 25 g to a beaker with the aid of about 
50 mL of water, add 5 mL of nitric acid, mix, then add, with 
stirring, 30.0 mL of OJ N silver nitrate VS. Warm on a 
steam bath for 30 minutes, filter, and wash the precipitate 
with water acidified with nitric acid. To the filtra te add ferric 
ammonium sulfate TS, and titrate the excess sifver nitrate 
with 0.1 N ammonium thiocyanate VS. Each mL of 0.1 N 
silver nitrate is equivalent to 3.545 mg of CL Not morę than 
OJ 6% of chloridc rs found. 

Assay—To about 20 g of Gel, accurately weighed, in a 
100-mL volumetric fiask, add nitric acid to effect solution, 
dilute with water to volume, and mix. Transfer 10.0 ml of 
Lhis solution to a 400-mL beaker, difute with water to 
100 mL, heat to 60°, add an excess of ammonium molyb- 
date TS, and maintaln at 50° for 30 minutes. Filter, and 
wash the precipitate with dilute nitric acicl (1 in 36), then 
with potassium nitrate solution (1 in 100) until the last por- 
tion of the fil tratę is not add to Iitmus paper. Disso!ve the 
precipitate in 50.0 ml of 0.5 N sodium hydroxide VS, add 
phenolphthalem TS, and titrate the excess sodium hydroxide 
with 0.5 N sulfuric acid V5. Each mL of 0,5 N sodium hy- 
droxide is equivalent to 2.651 mg of AIPCh. 


Aiuminum Seseg u B chi oto hyd ratę _ 

Al y (OHVQ ■ nH 2 0 
Aluminum chlorohydroxide. 

Aluminum hydroxych!oride [11097-68-0]. 

» Aluminum Sesquichlorohydrate consists of 
complex basie aluminum chloride that is poły- 
meric and loosely hydrated and encompasses a 
rangę of aluminum-to-chlortde atomie ratios be¬ 
tween 1.26:1 and 1,90:1. It eontains not less 
than 90*0 percent and not morę than 110*0 per¬ 
cent of the fabeled amount of anhydrous atumh 
num sesquiehlorohydrate* 

Packaging and storage — Preserve in welt-closed contain¬ 
ers, 

Labeltng—The Jabel States the content of anhydrous alumi¬ 
num sesąuichlorohydrate. 

Identification —A solution (1 in 10) responds to the tests 
for Aluminum (191) and for Chloride {191)* 
pH (791): between 3,0 and 5,0, in a soiution [15 in 100 
(w/w)]. 

Arsenie, Method I (211): 2 pg per g, 

Detete the folłowing: 

°Heavy metal*, Method I (231): 20 pg per g*# comm\ i-jan- 

20 IS) 

Limit of iron —Using Aluminum Sesguichlorohydrate in¬ 
stead of Aluminum Chloro hydra te, proceed as directed In 
the test for Limit of iron under Aluminum Chlorohydrate. The 
limit is 150 pg per g. 

Content of aiuminum —Using Aluminum Sesquichlorohy- 
dra te instead of Aiuminum Chlorohydrate, proceed as di¬ 
rected in the test for Content of aluminum under Aluminum 
Chlorohydrate. Use the result obtained to calculate the Aiu¬ 
minum/chloride atomie rado. 

Content of chloride —Using Aluminum Sesguichlorohy¬ 
drate instead of Aluminum Chlorohydrate, proceed as di¬ 
rected in the test for Content of chloride under Aiuminum 
Chlorohydrate , Use the result obtained to calculate the Aiu¬ 
minum /chloride atomie rado. 

Alumimim/chforide atomie ratio —Divide the percent- 
age of aluminum found in the test for Content of aluminum 
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by the percentage of chloride found in the test for C ontent 
of chloride, and multiply by 35.453/26.98, in which 35.453 
and 26.98 are the atomie weights of chłonne and alumi¬ 
num, respect]vely: the ratio isoetween 1.26:1 and 1.90:1. 
Assay—Calculate the percentage of anhydrous aluminum 
sesguichlorohydrate in the Aluminum Sesquichlorohydrate 
by the formula: 

Al( (26.98* + [17.01 (3*~ I)] 4 35.453} / 26.98*) 

in which Al is the percentage of aluminum found in the test 
for Content of aluminum, x is the aluminurn/chloride atomie 
ratio found in the test for Aluminum/chloride atomie ratio , 
26.9B is the atomie weight of aluminum, 17.01 is the mo- 
lecular weight of the hydroxide anion (OH), and 35.453 is 
the atomie weight of cnlorine (Cl). 


Aluminum Sesqui chlorohydrate 
Solution 


» Aluminum Sesquichlorohydrate Solution con- 
sists of complex basie aluminum chloride that is 
polymeric and encompasses a rangę of alumi- 
num-to-chloride atomie ratios between 1.26:1 
and 1.90:1. The following solvents may be used: 
water, propylene glycol, dipropylene glycol, or 
alcohol. It contains the equivalent of not less 
than 90.0 percent and not morę than 110.0 per- 
cent of the labeled concentration of anhydrous 
aluminum sesquichlorohydrate. 

Packaging and storage —Preserve in welhdosed contain- 
ers. 

Labeling—label Solution to State the solvent used and the 
claimed concentration of anhydrous aluminum sesąuichloro- 
hydrate contained therein. 

Identification— 

A: A solution containing the equivalent of about 100 mg 
of anhydrous aluminum sesguichlorohydrate per ml re- 
sponds to the tests for Aluminum (191) and for Chloride 
091). 

B: Identification of propylene glycol (where sta ted on the 
label)-—Add about 10 mL of isopropy! alcohol to 2 g of Solu* 
tion, mix, and fil ter. £vaporate the filtra te to about 1 ml on 
a steam bath: the IR absorption spectrum of a film of this 
solution on a silver chloride disk exhibits maxima only at the 
same wavelengths as that of a similar preparation of a film 
of propylene glycol. 

C: Identification of dipropylene glycol (where stated on the 
label)—Add about 10 ml of isopropyl alcohol to 2 g of Solu¬ 
tion, mix, and fifter. Evaporate the fil tratę to about 1 mL on 
a steam bath: the IR absorption spectrum of a film of this 
solution on a sllver chloride disk exhibits maxima only at the 
same wavelengths as that of a similar preparation of a film 
of dipropylene glycol. 

D: Identification of alcohol (where stated on the labef)— 
Mix 5 drops of Solution in a smali beaker with 1 mL of po- 
tassium permanganate solution (1 in 100) and 5 drops of 
2 N sulfuric add, and cover the beaker immediately with 
filter paper moistened with a freshly prepared solution of 

O. 1 g of sodium nitroferrieyanide and 0.25 q of piperazine in 
5 mL of water: an intense blue color is proaticed on the 
filter paper, the color becoming paler after a few minutes. 

P. H (791): between 3.0 and 5.0, in a solution prepared by 
diluting 3 g of the Solution with water to obtain 10 mL. 


Arsenie, Method l (211)—Prepare the Test Preparation using 
an accurately weiohed guantity of the Solution. The limit is 
2^g perg. 


Delete the following: 

*Heavy metals, Method / <231)—Prepare the Test Prepara¬ 
tion using an accurately wcighcd quantity of the Solution. 
The limit is 10 pg per g.« 

Limit of Iron —Using Aluminum Sesquich lorohydrate Solu¬ 
tion instead of Aluminum Chlorohydrate Solution, proceed 
as directed in the test for the Limit of iron under Aluminum 
Chlorohydrate Solution. The limit is 75 pg per g. 

Content of aluminum— Using Aluminum Sesguichlorohy- 
drate Solution instead of Aluminum Chlorohydrate Solution, 
proceed as directed in the test for the Content of aluminum 
under Aluminum Chlorohydrate Solution. Use the result to cal¬ 
cu la te the Aluminum/chloride atomie ratio . 

Content of chloride —Using Aluminum Sesquichlorohy- 
drate Solution instead of Aluminum Chlorohydrate Solution, 
proceed as directed in the test for the Content of chloride 
under Aluminum Chlorohydrate Solution. Use the result to cal¬ 
culate the Aluminum/chloride atomie ratio. 
Aluminum/chloride atomie ratio —Divide the percent¬ 
age of aluminum found in the test for Content of aluminum 
by the percentage of chloride found in the test for Content 
of chloride, and multiply by 35.453/26.98, in which 35.453 
and 26.98 are the atomie weiahts of chłonne and alumi¬ 
num, respectively: the ratio is "between 1.26:1 and 1.90:1. 
Assay—Calculate the percentage of anhydrous aluminum 
sesqu ich lorohydrate in the Solution by the formula: 

4/({2ć.98x + [17.01(3* - 1)] 4 35.453} / 26. 9Bx) 

in which Al is the percentage of aluminum found in the test 
for Centem of aluminum, x is the aluminum/chloride atomie 
ratio found in the test for Aluminum/ chloride atomie ratio , 
26,98 is the atomte weight of aluminum, 17.01 is the mo- 
lecular weight of the hyaroxide anion (OH), and 35.455 is 
the atomie weight of cnlorine (Cl). 


Aluminum Sesquichlorohydrex 
Polyethylene Glycol __ 

AlyfOHJsy-jCI, • nH^O ■ mHCOCHjCHiJnOH 

Aluminum chlorohydroxide polyethylene glycol complex. 

Aluminum hydroxychloride polyethylene glycol complex. 

» Aluminum Sesquichlorohydrex Polyethylene 
Glycol consists of aluminum sesquicnlorohydrate 
in which some of the waters of hydration nave 
been replaced by polyethylene glycol. It encom¬ 
passes a rangę of aluminum-to-chloride atomie 
ratios between 1.26:1 and 1.90:1. It contains not 
less than 90.0 percent and not morę than 
11 0.0 percent of the labeled amount of anhy¬ 
drous aluminum sesquichlorohydrate. 

Packaging and storage —Preserve in well-ctosed contain- 
ers. 

La be ling— The label States the content of anhydrous alumi¬ 
num sesquichiorohydrate. 

Identification— 

A: A solution (1 in 10) responds to the tests for Alumi¬ 
num (191) and for Chloride (191). 
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B: Infrared Absorption (197F)— 

7est specimen— Dissolve 0.5 g in about 40 ml of water, 
and whife mixing adjust with 2.5 N sodium hydroxide to a 
pH of 9.55 ± 0.05. Filter the suspension of predpitate thus 
obtained. Evaporate about 15 ml of the filtrate to about 
1 ml on a hot piąte. Deposit this solution on a si!ver chio¬ 
ride disk. 

Standard specimen: a simiiar preparation of polyethyl 
ene glycol, 

pH (791): between 3.0 and 5.0, in a solution [15 in 100 
(w/w)]* 

Arsenie, Method I <211): 2 pg per g, 

Detete the following: 

*Heavy met ais, Method 1(2 31): 20 pg per g.% {oma \ h«i. 

2018) 

Limit of iron—Using Aluminum Sesquichlorohydrex Poły- 
ethyiene Glycol instead of Aluminum Chiorohydrate, pro- 
teed as directed in the test for Limit of iron under Aluminum 
C hiorohydrate. The limit is 150 pg per g. 

Content of aluminum—Using Aluminum Sesqułthlorohy- 
drex Polyethylene Glycol instead of Aluminum 
Chiorohydrate, proceed as directed in the test for Content of 
aluminum under Aluminum Chiorohydrate. Use the result ob¬ 
tained to calculate the Aluminum/chlońde atomie ratio . 
Content of chioride— Using Aluminum Sesąufchlorohy- 
drex Polyethylene Glycol instead of Aluminum 
Chiorohydrate, proceed as directed in the test for Contenf of 
chioride under Aluminum Chiorohydrate. Use the result ob¬ 
tained to calculate the Aluminum/chloride atomie ratio . 
Aluminum/chioride atomie ratio—Divide the percent¬ 
age of aluminum found in the test for Content of aluminum 
by the percentage of chioride found in the test for Content 
of chloride f and multiply by 35.453/26.98, in which 35.453 
and 26.98 are the atomie weights of chłonne and alumi¬ 
num, respectively: the ratio is between 1,26:1 and 1.90:1. 
Assay—Calculate the percentage of anhydrous aiuminum 
sesquichlorohydrex in the Aluminum Sesquichlorohydrex 
Polyethylene Glycol by the formula: 

AI({26.9Bx + [1 7.01 (3* - 1)] + 35.453} / 26,98*) 

in which Al is the percentage of aluminum found in the test 
for Content of aiuminum , x is the aluminum/chloride atomie 
ratio found in the test for Aluminum/chloride atomie ratio , 
26.98 is the atomie weight of aluminum, 17,01 is the mo- 
lecufar weight of the hydroxide anion (OH), and 35.453 is 
the atomie weight of chłonne (Cl). 


Aluminum Sesquichlorohydrex 
Propylene Glycol_ 

AI v (OH} v . 2 CI, • nH 3 0 • fnC 3 H 8 0 ; 

Aluminum chlorohydroxide propylene glycol complex. 
Aluminum hydroxychloride propylene glycol complek* 

» Aluminum 5esquichloroh)/drex Propylene Glycol 
consists of aluminum sesq u te hiorohydrate in 
which some of the waters of hydration have 
been replaced by propylene glycol, It encom- 
passes a rangę of aluminum-to-chloride atomie 
ratios between 1,26:1 and 1,90:1, It contains not 
less than 90.0 percent and not morę than 
110.0 percent of the labeled amount of anhy¬ 
drous aluminum sesquichlorohydrate. 


Packaging and storage—Preserve in well-dosed contain- 
ers. 

Labeling —The label States the content of anhydrous alumi¬ 
num sesquichlorohydrate. 

Identification— 

A: A solution (1 in 10) responds to the tests for Alumi¬ 
num (191) and for Chioride (191), 

B: Infrared Absorption (197F)— 

Test specimen— Dissolve 0.5 g In about 40 ml of water, 
and while mixing adjust with 2,5 N sodium hydroxide to a 
pH of 9,55 ± 0.05. Filter the suspension of predpitate thus 
obtained. Evaporate about 15 ml of the filtrate to about 
1 mL on a hot piąte. Deposit this solution on a silver chło- 
ride disk. 

Standard specimen: a simiiar preparation of propylene 
glycol. 

pH (791): between 3.0 and 5.0, in a solution [15 in 100 
(w/w)]. 

Arsenie, Method I (211): 2 pg per g. 

Detete the fo//oiv/fig: 

# Heavy metals, Method I (231): 20 pg per g,« h«j* 

:oi6) 

Limit of iron—Using Aluminum 5esquichlorohydrex Pro¬ 
pylene Glycol instead of Aluminum Chiorohydrate, proceed 
as directed in the test for Limit of iron under Aluminum 
Chiorohydrate. The limit Is 1 50 pg per g. 

Content of alumimin)—Using Aluminum Sesquichlorohy- 
drex Propylene Glycol instead of Aluminum Chiorohydrate, 
proceed as directed in the test for Content of aluminum 
under Aiuminum Chiorohydrate. Use the resuit obtained to 
calculate the Aiuminum/chioride atomie ratio. 

Content of chioride—Using Aluminum 5esqulchlorohy- 
drex Propylene Glycol instead of Aluminum Chiorohydrate, 
proceed as directed in the test for Content of chioride under 
Aiuminum Chiorohydrate. Use the result obtained to calculate 
the Aiuminum/chloride atomie ratio , 

Aluminum/chloride atomie rafio—Divide the percent¬ 
age of aluminum found in the test for Content of aluminum 
by the percentage of chioride found in the test for Content 
of chioride , and multiply by 35.453/26.98, in which 35.453 
and 26.98 are the atomie weights of chlorine and alumi¬ 
num, respectively: the ratio is between 1.26:1 and 1.90:1. 
Assay—Calculate the percentage of anhydrous aluminum 
sesquichlorohydrate in the Aluminum Sesquichlorohydrex 
Propylene Glycol by the formula: 

A/({26.98* + [1 7,01 (3* - 1)] + 35.453} / 26.98*) 

In which Al is the percentage of aluminum found in the test 
for Content of aluminum, x Ts the aluminum/chloride atomie 
ratio found in the test for Aluminum/chloride atomie ratio , 
26,98 is the atomie weight of aluminum, 17.01 is the mo- 
lecular weight of the hvdroxide anion (OH), and 35.453 is 
the atomie weight of chlorine (Cl). 


Aluminum Subacetate Topical Solution 

» Aluminum Subacetate Topical Solution yields, 
from each 100 mL, not less than 2.30 g and not 
morę than 2.60 g of aluminum oxide (AI 2 O 3 ), 
and not less than 5.43 g and not morę than 
6.1 3 q of acetic acid (C 2 R 1 O 2 ). It may be stabi- 
lized by the addition of not morę than 0.9 per¬ 
cent of boric acid. 
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Aluminum Subacetate Topical Solution may be 
p repa red as follows. 


Aluminum Sulfate 145 g 

Acetic Acid ..................... 160 mL 

Calcium Carbonate. 70 g 

Purified Water, a suffident quantity, _ 

to make.*.,, ., ,. 1000 mL 


Di55olve the Aluminum Sulfate in 600 mL of 
cold water, filter the solution, and add the Cal- 
cium Carbonate gradually, in several portions, 
with constant stirring. Then slowly add the Acetic 
Acid, mix, and set the mixture aside for 24 hours. 
Filter the product with the aid of vacuum if neo- 
essary, returning the first portion of the filtrate to 
the funneL Wasn the magma on the filter with 
smali portions of cofd water, untif the to tal fil¬ 
trate measures 1000 mL, 

FackagSng and storage— Preserve in tight containers. 
kientificatiori —It responds to the tests for Aluminum (191) 
and for the fenie chlonde test for Acetate (191) with a (jeep 
red color upon the addilion of ferric chloride T 5. This color 
is destroyed by the addftlon of a minerał acid, 
pH (79 1); between 3.8 and 4,6. 

Limit of boric acid —Proceed as directed In the test for 
Limit of boric acid under Aluminum Acetate Topical Solution. 
Assay for aiumimim oxide— 

Edetate disodium titrant—Prepare and standardize as di¬ 
rected in the 4ssay under Ammonium Alum , 

Procedurę—Pipet 20 ml of Topical Solution into a 250-mL 
volumetric fiask, add 5 ml of hydrochloric acid, dilute with 
water to volume, and mix. Pipet 25 mL of this dilution into 
a 250-mL beaker, and proceed as directed for Procedurę in 
the 4ssuy for aluminum oxide under Aluminum Acetate Topical 
Solution, beginning with "add, in the order named." Bach 
mL of 0.05 M Edetate disodium titrant is equiva3ent to 
2.549 mg of A! 2 G 3 . 

Assay for acetic acid— Proceed as directed in the Assay 
for acetic acid under Aluminum Acetate Topical Solution, 


AflŁflPTTDPinłŁiiTa Sulfate____ 

AIjCSOOs ■ (an hydro u 5 ) 342,15 

Sulfuric acid, aluminum salt (3:2), hydra te. 

Aluminum sulfate (2:3) hydrate [17927-65- 0], 

Anhydrous 342.16 [10043-01-3], 

» Aluminum Sulfate contains not less than 
54.0 percent and not morę than 59.0 percent of 
AI 2 (S0 4 )3. It contains a varying amount of water 
of rrystallization. 

Packaging and sto ragę—Preserve in well-closed contain- 
ers. 

Identification —A solution (1 in 10) responds to the tests 
for Aluminum and for Sulfate (191). 
pH (791): not less then 2.9, in a solution (1 In 20). 
Waler Beterminatson, Method I (921): not less than 
41.0% and not morę than 46.0%. 


Deiete the foliowing: 

*Hea vy metals (231)—Dissólye 1.0 g in 2 ml of 1 N acetic 
acid, and dilute with water to 25 mL. The limit is 20 lig per 

g # (OfficFal Han-201Bj 

Limit of alkalies and alkaiine earths—To a boi ling solu- 
tton of 1,0 g in 150 mL of water add a few drops of methyl 
red TS and then add 6 N ammonium hydroxide [ust until 
the color of the solution changes to a aistinct yellow. Add 
hot water to restore the volume to 150 mL, and filter while 
hot. JEvaporate 75 mL of the filtrate to dryness, and ignite to 
constant weight: not morę than 2 mg of residue remalns 
(0.4%). 

Lirnif of ammonium salts—Heat 1 g with 10 mL of 1 N 

sodium hydroxide on a steam bath for 1 minutę: the odor 
of ammonia is not perceptible. 

Bron —To 20 mL of a solution (1 in 150) add 0.3 ml of po- 
tassium ferrocyanide TS: no blue cofor is produced immedL 
ately. 

Assay— 

Edetate disodium titrant —Prepare and standardrze as di¬ 
rected in the Assay under Ammonium Alum . 

Procedurę -^Transfer about 7.5 g of Aluminum SuJfate, ac- 
curately weighed, to a 250-mL yolumetric fiask, and dissolve 
in water. Dilute with water to volume, mix, and pipet 10 mL 
of the solution into a 250-mL beaker. Proceed as directed in 
the Assay for aluminum oxide under Aluminum Acetate Topical 
Solution, beginning with '"add, in the order named." Bach 
ml of 0.05 M Edetate disodium titrant is equivalent to 
S.554 mg of AI 2 (SO,) 3 . 


Aluminum Sulfate and Calcium Acetate 
fw Topical Solution 

DEFINITION 

Aluminum Sulfate and Cafcium Acetate for Topical Solution 
contains NLT 90.0% and NMT 110.0% of the labeled 
amounts of aluminum sulfate tetra deca hydra te [AhfSG^ ■ 
14H 2 0] and calcium acetate monohydrate (C^CaCL* ■ 
H*0). 

IDENTIFICATION 

* A. 

Sample: 0*25 g of Aluminum Sulfate and Caldum Ace¬ 
tate for Topical Solution 

Anatysis: Place the Sampje in a test tubę. Add 10 mL of 
water and 0.25 g of calcium carbonate. Heat on a 
steam bath for 10 min, and filter. Add 3-4 drops of 
ferric chloride TS to the filtrate. [NOT^After the addi- 
tlon of the ferric chloride TS, the solution may be 
heated for 1 min to speed the reaction.] 

Acceptance criteria: A reddish-brown color or precipi- 
tate indicates acetate. 

O B. U DEM Tl FIC ATI ON TESTS— GENERAL, Sulfate (191) and- 

Calcium ( 191 ) 

Sampie solution: Suspend 2 g of sample in 50 ml of 
water and filter. 

Acceptance criteria: Meets the reguirements 

ASSAY 

o Auumjnum Sulfate Tetradecahydrate 

Sample solution: Transfer 10 g of Aluminum Sulfate 
ano Calcium Acetate for Topical Solution to a 1000-mL 
vo!umetric fiask Add 100 mL of 1.2 N hydrochloric acid 
and 250 mL of water. Heat on a steam bath or hot 
piąte until dissolved. Cool, and dilute with water to voE- 
ume. Retain a portion of the Sampie solution for the 
Assay for Calcium Acetate Monohydrate. 
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Blank: Water 
Titrimelric system 
Modę: Resldual titration 
Titrant: 0.02 M zinc sulfate VS 
Endpoint detection; Visual 
Analysis: Transfer a 5.0-mL aliquot of the Sample solu¬ 
tion to a 250-mL conical fiask. Add, in the order 
named, 40,0 ml of 0,01 M edetate disodium VS and 
20 mL of acetic add-ammonlum acetate buffer TS, and 
mix by swirling. Add 50 ml of alcohol and 2 mL of 
dithlzone TS, and titrate the excess 0.01 M edetate di¬ 
sodium VS with Titrant until the coJor changes from 
green-violet to a elear rose-pink. Perform a Blank titra¬ 
tion, substFtuting 5.0 mL of water for the Sample 
solution. 

Calculate the percentage of aluminum sulfate tetradeca- 
hydrate [AlzCSO^ ■ 14H 2 0] in the portion of Aluminum 
Sulfate and Cafcium Acetale for Topicat Solution taken: 

Result = {[D x (V B -V s )x Mx f\/W\ x 100 

O - dilution factor, 1000/5.0 

V B - blank titration volume (mL) 

V$ - sample titration volume (mL) 

M - molarity of the Titront (mmof/mL) 

F - equivaleney factor, 297.2 (mg/mmoj) 

W — weight of sample used (mg) 

Acceptance criteria: 90.0%-l 10.0% of the labeled 
amount of aluminum sulfate tetradecahydrate 
[AI 2 {S0 4 ) 3 -14H 2 0] 

O Calcium Acetate Monohydrate 

Sample: Transfer a 5.0-mL allguot of the Sample solu¬ 
tion retained from the Assay for Aluminum Sulfate Tetra- 
deco hydro te to a 250-mL conical fiask, 

Ti tri mętne system 
Modę: Dircct titration 
Titrant: 0.01 M edetate disodium V$ 

Endpoint detection: Visual 
Analysis: Add 1-2 mL of 50% triethanolamine to mask 
the aluminum, and mlx well. With constant stlrring, 
add to the Sample, in the order named, 100 mL oF 
water, 15 mL of 1 N sodlum hydroxide, and 300 mg of 
hydroxy naphthol blue, and titrate with Titrant. The in- 
dicator will change from purple to a elear blue color at 
the endpoint 

Calculate the percentage of calcium acetate monohy- 
drate (C 4 H 6 Ca0 4 ■ H z O) in the portion of Aluminum 
Sulfate and Calcium Acetate for Topical Solution taken: 

Resuft - [(D x V x M x F)/W\ x 100 

D - dilution factor, 1000/5.0 

V - sample titration volume (mL) 

M - molarity of the Titrant (m mol/m L) 

F = equivalency factor, 1 76.2 (mg/mmol) 

IV - weight of sample used (mg) 

Acceptance criteria: 90,0%=110,0% of the labeled 
amount of calcium acetate monohydrate (C 4 HńCa0 4 ■ 
HzO) 

SPECDFIC TEST5 

^ PH (791) 

Sample solution: 1 g of Aluminum Sulfate and Calcium 
Acetate for Topical Solution in 200 mL of water 
Acceptance criteria: 4.0-4.8 

ADDBTIONAl REQUIREMENT§ 

■ Packaging and Storage: Preserze In single-unit contain- 
ers, and protect from excessive heat. 


Aluminum Sulfate and Calcium Acetate 
TabBets for Topical Solution 

DEFINITtON 

Aluminum Sulfate and Calcium Acetate Tabiets for Topical 
Solution contains NLT 90.0% and NMT 110.0% of the 
labeled amounts of aluminum sulfate tetradecahydrate 
[A! 2 (SG j: ) 3 ■ 14H z O] and calcium acetate monohydrate 
(GHfeCaO* ■ H 2 0). 

IDENTIFICATION 

® A, IDENTIFICATION TE5T5—GENERAL, Aluminum (191) 
Sample solution: Suspend 2 g of ground Tablet pow- 
der in 50 mL of water, and filter Use a portion in the 
Analysis , and retain the remalning fil tratę for Identifica¬ 
tion test 6. 

Analysis: Mix 2 mL of the Sample solution with 2 mL of 
water and 2 drops of 3 N hydrochloric acid. 

Acceptance criteria: Meets the reguirements of the 
ammonium hydroxide test 

® B, Identification Tests—General, 5u/fote{191) and Cal - 
dum (191) 

Sample solution: A portion of the filtrate retained from 
Identification test A 

Acceptance criteria: Meets the reguirements 

ASSAY 

o Aluminum Sulfate Tetradecahydrate 

Sample solution: Finely powder and mix NLT 20 Tab¬ 
lets. Weigh a portion of the powder, equlvalent to 2.8 g 
of aluminum sulfate, and transfer to a 1000-mL vo!u- 
metric fiask. Add 100 mL of 1.2 IM hydrochloric add 
and 100 mL of water, and heat on a steam bath, with 
occasionaf swirling, to di$soIve the powder. Allow the 
solution to cool, and dilute with water to volume. Re¬ 
tain a portion of the Sample solution for the Assay for 
Calcium Acetate Monohydrate . 

Blank: Water 
Titrimetric system 
Modę: Residua! titration 
Titrant: 0.02 M zrnc sulfate V5 
Back-titrant: 0.01 M edetate disodium V$ 

Endpoint detection: Visual 
Analysis: Transfer 25.0 mL of the Sample solution to a 
250-mL conical fiask. Add, In the order named, 40,0 mL 
of Back-titrant and 20 mL of acetic acid-ammonium 
acetate buffer TS, and mix by swirling. Add 50 mL of 
alcohol and 2 mL of dithizone TS, and titrate the excess 
Back-titrant with Titrant until the color changes from 
greenwiolet to a elear rose-pink, Perform a blank deter- 
mination. Each mL of 0.01 M edetate disodium is 
equiva!ent to 2,972 mg of the labeled amount of alumi¬ 
num sulfate tetradecahydrate [AIzCSO^ ■ 14H z O]. 
Acceptance criteria: 9Q.0%-110.0% 

e Calcium Acetate Monohydrate 

Sample: Transfer 20,0 mL of the Sample solution re- 
talned from the Assay for Aluminum Sulfate Tetradecahy¬ 
drate to a 125-mL conical fiask. 

Titrimetrk system 
Modę: Direct titration 
Titrant: 0.01 M edetate disodium VS 
Endpoint detection: Visual 
Analysis: With constant stlrring, add to the Sample, In 
the order named, 0,5 mL of trolamine, 10 ml ar am- 
monia-ammonium chtoride buffer TS, and 3 drops of a 
solution prepared by dissolving 500 mg of eriochrome 
black T trituration in 10 mL of methanoL Titrate with 
Titrant to a violet endpoint Each mL of 0.01 M edetate 
disodium is equivalent to 1.762 mg of the labeled 
amount of calcium acetate monohydrate (C 4 H 6 Ca0 4 * 
HzO). 
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Acceptance arteria: 90.0%-l1 0.0% 

PERFORMANCE TE5T5 
■ Disintegration (701); 10 min 
» Uniformity gf Dosace Units (905): Meets the requtre- 
ments for Weight Variation 

5PECIF1C TEST5 

« pH <791) 

Sam ple solution: 2 g of ground Tablet powder in 
500 mL of water 
Acceptance criteria: 4.0-4.8 

* Los 5 on Orying <731} 

Analysis: Dry ground Tablet powder at 150° for 1 5 
min. 

Acceptance criteria: NMT 18% 

AODITBONAL REQUIREMENTS 

* Packaging and Storage: Preserve in tigbt contalners, 

and avoid excessive beat. 


Aliomimim Zirconium 

Octac h Boro Bu yd ratę_ 

AlyZr(OH)a y+ 4-xCl x ■ nH 2 Q 

» Aluminum Zirconium Octachlorohydrate is a 
polymeric, loosely hydrated complex of basie alu¬ 
minum zirconium chloride that encompasses a 
rangę of aluminum-to-zirconium atomie ratios 
between 6.0:1 and 10.0:1, and a rangę of (alu¬ 
minum plus zirconium)-tO“Chloride atomie ratios 
between 1.5:1 and 0.9:1. It contains not less 
than 90.0 percent and not morę than 110.0 per- 
cent of the labeled amount of anhydrous alumi¬ 
num zirconium octachlorohydrate. 

Padtaging and storage—Preserve in well-dosed contain- 
ers. 

Labeling —The label States the content of anhydrous alumi¬ 
num zirconium octachlorohydrate. 

Identification —A solution (1 in 10) responds to the test 
for Chforide <191). 

pH (791); between 3.0 and 5.0, in a solution [15 in 100 (w/ 
w)]. 

Arsenie, Method t <211}: 2 jug per g. 

Oefete the foHowing; 

®Heavy metais, Method I <231)—Proceed as directed in 
the chapter, except to use the foliowi ng modifteattons. 

Test Preparotion—Prepare as directed in the chapter, If 
the solution is not elear after dilution to 40 ml, heat for 
severaf minutes between 60° and 80°, and cool to room 
temperaturę, If the solution remains cloudy, repeat from the 
beginnlng with the foliowing modification: add 3 mL of hy- 
drochloric acid prior to adjustment of the pH with 6 N am- 
monium hydroxide. 

Monitor Preparotion—Prepare as directed In the chapter, 
using the same modifications described for Test Preparotion 
if necessary. 

Procedurę—To each of the three tubes eon tai ni ng the 
Standard Preparat ton, the Test Preparation f and the Monitor 
Preparotion f add 2 mL of pH 3.5 Acetate Buffet , and heat 
gently to between 60° and 80T To the Standard Preparotion 
add 6 drops of sodium sulfide TS. To the Test Preparotion 
and the Monitor Preparotion add 12 drops of sodium sufffde 
TS. CooJ to room temperaturę, and di fule the contents of 


each tubę with water to 50 mL. Gently mix each tubę by 
inverting lwice. Allow to stand for 5 minutes, and view 
downward over a white surface. The color of the solution 
from the Test Preparotion is not darker than that of the solu¬ 
tion from the Standard Preparotion, and the color of the 
solution from the Monitor Preparotion Is the same as or 
darker than the color of the solution from the Standard 
Preparotion. II the color of the solution from the Monitor 
Preparotion is lighter than the color of the solution from the 
Standard Preparation, repeat the procedurę with the follow- 
ing modification: after the heating step, to the Monitor Prep- 
aration and the Test Preparotion add 10 mL, instead of 
12 drops, of sodium sulfide TS. Not morę than 20 ug per g 
iS found.a toftfdal MaMDiH) 

Limit of iron— 

Standard preparotion —Transfer 2.0 mL of Standard Iron 
Solution , prepared as directed under Iron (241), to a 50-mL 
beaker. 

Test preparotion — Transfer 2.7 g of Aluminum Zirconium 
Octachlorohydrate to a 100-mL volumetnc fiask, dilute with 
water to volume, and mix. Transfer 5.0 ml of this solution 
to a 50-mL beaker. 

Procedurę —To each of the bea kers eontaining the Stan¬ 
dard preparotion and the Test preparotion add 5 mL of 6 N 
nitric add, cover with a watch giass, and boli on a hot pfate 
for 3 to 5 minutes, Allow to cool, add 5 mL of Ammonium 
Thiocyanate Solution , prepared as directed under Iron (2 41), 
transfer to sępa ratę 50-mL color comparison tubes, dilute 
with water to volume, and mix: the color of the solution 
from the Test preparotion is not darker than that of the solu¬ 
tion from the Standard preparotion (150 pg per g). 

Content of aluminium—Transfer about 0.15 g of Alumi¬ 
num Zirconium Octachlorohydrate, accurately weighed, to a 
150-mL beaker, and add 5 mL of water and 15 mL of hydro- 
chforic acid, Heat this solution to boiling, and continue boil- 
ing for 5 minutes. Add 40 mL of water and 15.0mL of 0.1 
M edetate dlsodium VS. Heat the solution to boliing, and 
continue boiling for 5 minutes, Allow the solution to cool, 
add 10 to 15 mL of acetlc acid-ammonium acetale buffer 
TS, and adjust with ammonium hydroxide to a pH of 4,5 ± 
0,1. Add 20 ml of alcohol, and adjust with ammonium hy- 
droxide to a pH of 4.6 ± 0.1. Add 5 to 10 drops of 
dithizone TS, and titrate with 0.1 M zlnc sulfate VS until the 
first permanent purple-pink color appears. Perform a blank 
determination, and make any necessary correction. Calcuiate 
the percentaae of aluminum (Al) in the Aluminum Zlrco- 
nium Octachlorohydrate by the form ufa: 

2>698[ 15.0 M e - {zMi + Z/)] / W 

in which H* is the molarity of the edetate dlsodium V5; z is 
the volume, in mL, of zinc sulfate VS consumed; M z is the 
molarity of the zinc sulfate VS; W is the quantity, in g, of 
Aluminum Zirconium Octachlorohydrate taken; Z ć is the 
equivalent volume, in mL, of edetate dlsodium VS con¬ 
sumed by the zirconium moiety, calcu la ted as folio ws: 

(Zr/M e ) ( W/9 2.97) 

in which Zr is the percentage of zirconium as determined in 
the test for Content of zirconium, 92.97 Is the atomie weight 
of zirconium corrected for 2% hafnium content, and the 
other terms are as defined above. Use the result obtained to 
calcu f a te the Aluminum/zirconium atomie ratio and the (Alu¬ 
minum plus zirconium)/chloride atomie ratio, 

Content of zirconium—Transfer about 250 mg of Alumi¬ 
num Zirconium Octachlorohydrate, accurately weighed, to a 
150-mL beaker, and add 5 mL of water and 15 mL of hydro- 
chloric add. Heat this solution to boiling, and continue boti- 
ing for 6 to 8 minutes. Add 30 to 40 mL of water and 5 mL 
of hydrochloric add, and heat to boiling. Add 1 drop of 
xylenol orange TS, and, while stllt hot, titrate with 0.1 M 
edetate disodium VS until the color of the solution changes 
from pink to yellow, Perform a blank determination, ana 
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make any necessary correction. Bach mL of 0.1 M edetate 
disodium is equivaient to 9.297 mg of zirconium (Zr). Use 
the resuit obtained to caiculate the Aluminum/zirconium 
atomie ratio and the (Aluminum plus zirconium)/chloride 
atomie ratio . 

AlyminiJiti/zirconiuin atomk ratio— Divide the percent- 
age of aluminum found in the test for Content of aluminum 
by the percentage of zirconium found in the test for Content 
of zirconium, and multiply by 92.97/26.98, in whlch 92.97 is 
the atomie weight of zirconium corrected for 2 % hainium 
content, and 26.98 is the atomie weight of aluminum: the 
ratio is bet we en 6 . 0:1 and 10 . 0 : 1 . 

Content of chloride— Transfer about 250 mg of Alumi¬ 
num Zirconium Octachlorohydrate, accurately weighed, to a 
250-mL beaker, add 100 to 120 ml of water and 20 mL of 
diluted nitric acid, and swirl to dissolve. Titrate with 0,05 N 
silver nitrate VS using a caiomel eleetrode and a sllver biJIet 
eleetrode system, determining the endpoint potentiometri- 
cally. Bach ml of 0,05 N sflver nitrate is equivalent to 
1.773 mg of chioride (Ci). Use the resuit obtained to calcu- 
tate the (Aluminum plus zirconium)/chloride atomk ratio. 
(Aluminum plus zirconium)/chioride atomie ratio— 
Caiculate the (aluminum pius zirconmm)/chloride atomie ra¬ 
tio by the formula: 

[(Al/26.9 8 ) + (Zr/92,97)] / (C//35.453) 

in which Ai t Zr, and Cl are the percentages of aluminum, 
zirconium, and chloride as determined In the tests for Con¬ 
tent of aluminum, Content of zirconium, and Content of chło¬ 
ńcie, respectively; 26,98 is the atomie weight of aluminum; 
92.97 is the atomie weight of zirconium corrected for 2% 
hafnium content; and 35.453 ts the atomie weight of chło¬ 
nne: the ratio is between 1.5:1 and 0.9:1. 

Assay — Caiculate the percentage of anhydrous aluminum 
zirconium octachlorohydrate in the Aluminum Zirconium 
Octach lorohy dra te by the formula: 

4/({2ó,98y + 92,97 + 1 7.01 [3 y + 4 - (y + 1 }/z] + 
35*453(y + l)/z}/26.98y) 

in which Al is the percentage of aluminum found En the test 
for Content of aluminum, y is the aluminum/zirconium 
atomie ratio found in the test for Aluminum!zirconium atomie 
ratio , z is the (aluminum plus zirconium)/chloride atomie ra¬ 
tio found in the test for (Aluminum pius zirconium)/chloride 
atomie ratio 26.98 is the atomie weight of aluminum, 92.97 
is the atomie weight of zirconium corrected for 2 % hafnium 
content, 1 7.01 is the molecular weight of the hydroxide an¬ 
ion (OH), and 35.453 is the atomie weight of chłonne (Cl), 


Aluminum Zirconium 
Octachiorohydrate Solution 

» Aluminum Zirconium Octach lorohyd ratę Solu¬ 
tion consists of complex basie aluminum chloride 
that is polymeric and encompasses a rangę of 
aluminum-to-zirconium atomie ratios between 
6.0:1 and 10.0:1, and a rangę of (aluminum plus 
zirconium)-to-chloride atomie ratios between 
1.5:1 and 0.9:1. The following solvents may be 
used: water, propylene glycol, or dipropylene 
glycol. It contains the equiva!ent of not less than 
90.0 percent and not morę than 110.0 percent of 
the labeled concentration of anhydrous alumi¬ 
num zirconium octachlorohydrate. 


Packaging and sto ragę —Preserve in weN-closed contain- 
ers. 

Labeling— Label Solution to State the solvent used and the 
claimed concentration of anhydrous aluminum zirconium 
octachlorohydrate, 

Identification— 

A: A solution containing the equrvalent of about 100 mg 
of anhydrous aluminum zirconium octachlorohydrate per 
mL responds to the test for Chloride (191). 

B: Identification of propylene glycol (where stated on the 
label)—Add about 10 ml of isopropyl alcohol to 2 g of Solu- 
tion, rmx, and fil ter. Evaporate the filtrate to about 1 mL on 
a steam bath: the IR absorption spectrum of a film of this 
solution on a sih/er chloride disk exhibits maxlma only at the 
same wavelengths as that of a similar preparation of a film 
of propylene glycol. 

C: Identification of dipropylene glycol (where stated on the 
label)—Add about 10 mL of isopropyl alcohol to 2 g of Solu¬ 
tion, mix, and fil ter. Evaporate the filtrate to about 1 mL on 
a steam bath: the IR absorption spectrum of a film of this 
solution on a silver chloride disk exhibits maxima only at the 
same wavetengths as that of a similar preparation of a film 
of dipropylene glycol. 

pH (791): between 3.0 and 5.0, in a solution prepared by 
diluting 3 g of the Solution wilh water to obtain 10 mL, 
Arsenie, Mefhod I (211): Prepare the Test Preparation os¬ 
in g an accurately weighed quantity of the Solution. The 
limit is 2 pg per g. 


Delete the following: 

vy metals, Method i (231)— Proceed as directed in 
the cha pter, except to use the following modrfications. 

Test Preparation —Prepare as directed in the cha pter, us¬ 
ing an accurately werghed quantity of Solution. If the solu¬ 
tion Es not elear after diiutron to 40 mL, heal for several 
mi notes between 60° and 8 G C , and cooi to room tempera¬ 
turę. If the solution remains cloudy, repeat from the be gin- 
ning with the following modification: add 3 mL of hydro- 
chloric acid prior to adjustment of the pH with 6 N 
ammonium hydroxide. 

Monitor Preparation —Prepare as directed in the chapter, 
using the same modifications described for Test Preparation 
if necessary. 

Procedurę —To each of the three tubes containing the 
Standard Preparation, the Test Preparation, and the Monitor 
Preparation , add 2 mL of pH 3.5 Acetate Buffet, and heat 
gently to between 60° and 80 f To the Standard Preparation 
add 6 drops of sodium sulfide TS. To the Test Preparation 
and the Monitor Preparation add 12 drops of sodEum sulfide 
TS, Cool to room temperaturę, and dflute the contents of 
each tubę with water to 50 mL Gently mix each Lube by 
iiwertfng twice. Allow to stand for 5 mEnutes, and view 
downward over a white surface The color of the solution 
from the Test Preparation is not darker than that of the solu¬ 
tion from the Standard PreparaUon, and the color of the 
solution from the Monitor Preparation is the same as or 
darker than the color of the solution from the Standard 
Preparation. If the color of the solution from the Monitor 
Preparation is lighter than the color of the solution from the 
Standard Preparation, repeat the procedurę with the foflow- 
ing modification: after the heating step, to the Monitor Prep¬ 
aration and the Test Preparation add 1,0 ml, instead of 
12 drops, of sodium sulfide TS* Not morę than 10 j.tg per g 
is found.# (GKfcjai 1.^20103 

Limit of iroii—Using Aluminum Zirconium Octachlorohy¬ 
drate Solution instead of Aluminum Chlorohydrate Solution, 
proceed as directed in the test for the Limit of iron under 
Aluminum Chlorohydrate Solution. The limit is 75 pg per g, 
Content of ahjminum—Using about 0*3 g of Aluminum 
Zirconium Octachlorohydrate Solution, accurately weighed. 
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instead of Aluminum Zirconium Octachtorohydratę, proceed 
as directed in the test for the Content of aluminum under 
Aluminum Zirconium Octachlorohydrate. Use the result to cal¬ 
cu la te the Aluminum/zirconium atomie ratio and the (Alumn 
num plus zirconium)/chioride atomie ratio. 

Content of zirconium —Using about 500 mg of Alumi¬ 
num Zirconium Octachlorohydratę Solution, accurately 
weighed, instead of Aluminum Zirconium Octachlorohy- 
drate, proceed as directed in the test for the Content of 
zirconium under Aluminum Zirconium Octachlorohydrate. Use 
the result to calculate the Aluminum/zirconium atomie ratio 
and the (Aluminum plus zirconium)/chioride atomie ratio . 
Aluminum/zirconium atomie ratio —Divide the percent- 
age of aluminum found in the test for Content of aluminum 
by the percentage of zirconium found in the test for Content 
of zirconium, and muttiply by 92.97/26.98, in which 92,97 is 
the atomie weight of zirconium corrected for 2% hafnium 
content, and 26.98 is the atomie weight of aluminum: the 
ratio is between 6.0:1 and 10.0:1. 

Content of chioride—Using about 500 mg of Aluminum 
Zirconium Octachlorohydrate Solution, accurately weighed, 
instead of Aluminum Zirconium Octachlorohydrate, proceed 
as directed in the test for the Content of chioride under Aiu- 
minum Zirconium Octachlorohydrate . Use the result to calcu¬ 
late the (Aluminum plus zirconium)/chioride atomie ratio . 
(Aluminum plus zlrcon§um)/chloride atomie ratio— 
Calculate the (aluminum plus zirconium)/chloride atomie ra¬ 
tio by the formula: 

[(A//26.98) + {Zr/92.9 7)]/(C//3 5.453) 

in which Al, Zr, and Ci are the percentages of aluminum, 
zirconium, and chioride as determlned in the tests for Con¬ 
tent of aluminum, Content of zirconium, and Content of chlo- 
ride , respectively; 26.98 Is the atomie weight of aluminum; 
92.97 is the atomie weight of zirconium corrected for 2% 
hafnium content; and 35.453 is the atomie weight of chło¬ 
nne: the ratio is between 1.5:1 and 0.9:1. 

Assay— Calculate the percentage of anhydrous aluminum 
zirconium octachlorohydrate in the Solution by the formula: 

4/({26.98y + 92.97 + 1 7.01 [3 y + 4 - (y + 1 )/z] + 

35.45 3(y + 1 )/z)/2ó.98y) 

in which Al is the percentage of aluminum found in the test 
for Content of aluminum, y is the aluminum/zirconium 
atomie ratio found in the test for Aluminum/zirconium atomie 
ratio, z is the (aluminum plus zirconium)/chioride atomie ra¬ 
tio found in the test for (Aluminum plus zirconium)/chioride 
atomie ratio, 26.98 is the atomie weight of aluminum, 92.97 
is the atomie weight of zirconium corrected for 2% hafnium 
content, 17.01 is the molecular weight of the hydroxide an¬ 
ion (OH), and 35.453 is the atomie weight of chłonne (Cl). 


Aluminum Zirconium Octachlorohydrex 
Cly 

» Aluminum Zirconium Octachlorohydrex Gly is a 
derivative of Aluminum Zirconium Octachlorohy¬ 
drate in which some of the water molecuies have 
been displaced by glycine, calcium glycinate, 
magnesium glycinate, potassium glycinate, so- 
dium glycinate, or zinc glycinate. It encompasses 
a rangę of aluminum-to-zirconium atomie ratios 
between 6.0:1 and 10.0:1, and a rangę of (alu¬ 
minum plus zirconium)-to-chlonde atomie ratios 
between 1.5:1 and 0.9:1. It contains not less 
than 90.0 percent and not morę than 110.0 per- 


cent of the labeled amount of anhydrous alumi¬ 
num zirconium octachlorohydrate. 

Packaging and sforage—Preserve in weil-closed contain- 
ers. 

tabeling—The label States the form of glycine used and 
the claimed content of anhydrous aluminum zirconium oc¬ 
tachlorohydrate. 

Identofication— 

A: A solution (1 in 10) responds to the test for Chioride 
(191). 

B: Place about 0.5 g of it in a 50-mL beaker, add about 
20 mL of water, and swirl to dissolve. Heat to boiling on a 
hot piąte, and add about 60 mg of ninhydrin: a deep violet 
color immediately develops. 

pH (791): between 3.0 and 5.0, in a solution [15 in 100 
(w/w)]. 

ArsenSc, Method I (211): 2 jug per g. 

Defete the foliowing: 

*Heavy metals, Method i (231)—Proceed as directed in 
the chapter, except to use the following modlfleations. 

Test Preparation— Prepare as directed in the chapter, If 
the solution is not elear after dilution to 40 ml, heat for 
several minutes between 60° and 80 r> , and cool to room 
temperaturę. If the solution remains cloudy, repeat from the 
beginning with the following modification: add 3 mL of hy- 
drochionc acid prior to adjustment of the pH with ó N am- 
monium hydroxide. 

Monitor Preparation— Prepare as directed in the chapter, 
using the same modifications described for Test Preparatlon 
if necessary. 

Procedurę— To each of the three tubes containing the 
Standard Preparation, the Test Preparation, and the Monitor 
Preparatlon, add 2 ml of pH 3.5 Acetale Buffer, and heat 
gently to between 60 ; and 80 13 . To the Standami Preparation 
add 6 drops of sodium suffide TS. To the Test Preparation 
and the Monitor Preparation add 12 drops of sodium suffide 
TS. Cool to room temperaturę, and di lute the contents of 
each tubę with water to 50 mL, Gently mix each tubę by 
inverting twice. Allow to stand for 5 minutes, and view 
downward over a white surface. The color of the solution 
from the Test Preparation is not darker than that of the solu¬ 
tion from the Standard Preparation, and the color of the 
solution from the Monitor Preparation is the same as or 
darker than the color of the solution from the Standard 
Preparation. If the color of the solution from Lhe Monitor 
Preparation is lighter than the color of the solution from the 
Standard Preparation, repeat the procedurę with the follow¬ 
ing modification: after tne heating step, to the Monitor Prep¬ 
aration and the Test Preparation add 1.0 mL, instead of 
12 drops, of sodium sulfide TS. Not morę than 20 pg per g 
is found,# {Offlcfal 1-Jan-20J8J 
Limit of iron—Using Aluminum Zirconium 
Octachlorohydrex Gly instead of Aluminum Zirconium Octa¬ 
chlorohydrate, proceed as directed in the test for Limit of 
iron under Aluminum Zirconium Octachlorohydrate . The speci- 
fied result is obtained (150 ug per g limit). 

Content of aluminum—Using Aluminum Zirconium 
Octach lorohyd rex Gly instead of Aluminum Zirconium Octa¬ 
chlorohydrate, proceed as directed in the test for Content of 
aluminum under Aluminum Zirconium Octachlorohydrate . Use 
the result obtained to calculate the Aluminum/zirconium 
atomie ratio and the (Aluminum plus zirconium) / chioride 
atomie ratio. 

Content of zirconium— Using Aluminum Zirconium 
Octach lorohyd rex Gly instead of Aluminum Zirconium Octa¬ 
chlorohydrate, proceed as directed in the test for Content of 
zirconium under Aluminum Zirconium Octach lo ro hydra te. Use 
the result obtained to calculate the Aluminum/zirconium 
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atomie ratio and the (Aluminum plus zirconium)/chloride 
atomie ratio. 

Aiuminum/zircomufn atomie ratio— Divide the percent- 
age of aluminum found in the test for Content of aluminum 
by the percentage of zirconlum found in the test for Confenf 
of zirconlum, and multiply by 92,97/26.98, in which 92.97 is 
the atomie weight of zirconium corrected for 2% hafnium 
content, and 26.98 is the atomie weight of aluminum: the 
ratio is between 6,0; 1 and 10 .0:1, 

Content of chloride —Using Aluminum Zirconium 
Octachlorohydrex G!y instead of Aluminum Zirconlum Octa¬ 
ch loro hydra te, proceed as directed in the test for Content of 
chloride Lind er Aluminum Zirconium Octach forohyd ratę. Use 
the result obtained to calcuiate the (Aluminum plus zirco¬ 
nium)/chloride atomie ratio. 

(Alumifium pBus zircomum)/chloride atomie ratio— 

Calcuiate the (aluminum plus zirconium)/chlonde atomie ra¬ 
tio by the formula: 

[(4//2Ó.98) + (Zr/92. 9 7)]/(C//35.45 3) 

in which Al\ Zr ; and Cl are the pereentages of aluminum, 
zirconium, and chloride as determined in the tests for Con¬ 
tent of aluminum, Content of zirconium, and Content of chio- 
ride, respectively; 26.98 is the atomie weight of aluminum; 
92.97 is the atomie weight of zirconium corrected for 2% 
hafnium content; and 35.453 is the atomie weight of chło¬ 
nne; the ratio is between 1.5:1 and 0.9:1. 

Assay —Calcuiate the percentage of anhydrous aluminum 
zirconium octachlorohydrate in the Aluminum Zirconium 
Octach I o rohydrex Gly by the formula: 

A/({26.98y + 92.97 + 1 7,01 [3y + 4 - (y + 1 )/żj + 
35.453(y + 1)/z)/26.98y) 

in which Ai is the percentage of aluminum found in the test 
for Content of aluminum, y is the aluminum/zirconium 
atomie ratio found in the test for Aluminum/zirconium atomie 
ratio , z is the (aluminum plus zirconium)/chloride atomie ra¬ 
tio found In the test for (Afuminum plus zirconium)/chloride 
atomie ratio, 26,98 is the atomie weight of aluminum, 92,97 
is the atomie weight of zirconium corrected for 2% hafnium 
content, 17.01 is the moiecular weight of the hydroxide an¬ 
ion (OH), and 35.453 is the atomie weight of chłonne (Cl), 


Aluminum Zirconium Octach loro hydrę* 
CaBy Solution 

» Aluminum Zirconium Octachlorohydrex Gly So- 
lution is a solution of Aluminum Zirconium Octa¬ 
chlorohydrate in which some of the waters of hy- 
dration have been dispiaced by glycine, calcium 
glycinate, macjnesium glycinate, potassium 
glycinate, sodium glycinate, or zinc glycinate. It 
encompasses a rangę of aiuminum-to-zirconium 
ratios between 6.0:1 and 10.0:1, and a rangę of 
(aluminum plus zirconium)-to-ch!oride atomie ra¬ 
tios between 1.5:1 and 0.9:1. The following sol- 
vents may be used: water, propylene glycol, or 
dipropylene glycol. It contains tne equivalent of 
not less than 90.0 percent and not morę than 
110.0 percent of tne labeled concentration of an¬ 
hydrous aluminum zirconium octachlorohydrate. 

Packaging and storage —Preserve in wdl-closed tontain- 
ers. 


LabeBing —Label Solution to State the so!vent and form of 
glycine used and the daimed concentradon of anhydrous 
aluminum zirconium octachlorohydrate. 

Identification— 

A: A solution contalning the equiva!ent of about 100 mg 
of anhydrous aluminum zirconium octachlorohydrate per 
mL responds to the test for Chloride (191). 

8; Identification of propylene glycol (where stated on the 
label)—Add about 10 mL of isopropyl alcohol to 2 g of Solu¬ 
tion, mix, and filter. Evaporate the filtrate to about 1 mL on 
a steam bath: the IR absorption spectrum of a film of this 
solution on a sjlver chloride dlsk exhibits maxima only at the 
same wave!engths as that of a srmilar preparation of a film 
of propylene glycol. 

C: Identification of dipropylene glycol (where stated on the 
label)—Add about 1 0 mL of isopropyl alcohol to 2 g of Solu¬ 
tion, mix, and filter. Evaporate the filtrate to about 1 mL on 
a steam bath: the IR absorption spectrum of a film of this 
solution on a sllver chloride disk exhibits maxima only at the 
same wavelengths as that of a similar preparation of a film 
of dipropylene glycol. 

D: Identification of glycine —Place about 1 g of Solution in 
a 50-mL beaker, add about 20 mL of water, and świr] to 
dissolve, Heat to boiling on a hot piąte, and add about 
60 mg of ninhydrin: a deep vio!et color immediately devef- 
ops, 

pH <791): between 3,0 and 5.0, in a solution prepared by 
dtluting 3 g of the Solution with water to obtain 10 mL. 
Arsenk, Method t (211)—-Prepare the Test Preparation using 
an accurately weighed guantity of the Solution. The limit is 
2 j.tg per g. 


De te te the following: 

*Heavy met ais, Method I (231)—Proceed as directed in 
the ehapter, except to use the following modifications. 

Test Preparation —Prepare as directed in the chapter, us¬ 
ing a n accurately weighed guantity of Solution, If the solu¬ 
tion is not elear after dilution to 40 mL, heat for several 
min u fes between 6G a and 80°, and cool to room tempera¬ 
turę, If the solution remains cloudy, repeat from the begin- 
nrng with the following modification; add 3 ml of hydro- 
chloric acid prior to adjustment of the pH with 6 N 
ammonium nydroxide. 

Monitor Preparation —Prepare as directed in the chapter, 
using the same modificatiom described for Test Preparation 
if necessary. 

Procedurę —To each of the three tubes containing the 
Standard Preparation, the Test Preparation , and the Monitor 
Preparation, add 2 mL of pH 3.S Acetate Buffer, and heat 
gentfy to between 60 L and 80°. !o the Standard Preparation 
add 6 drops of sodium sutfide TS. To the Test Preparation 
and the Monitor Preparation add 12 drops of sodium sulfide 
TS, Cool to room temperatura, and di tu te the contents of 
each tubę with water to 50 mL Gently mix each tubę by 
inverting twice. Allow to stand for 5 minutes, and view 
downward over a white surface. The color of the solution 
from the Test Preparation is not darker than that of the solu¬ 
tion from the Standard Preparation, and the color of the 
solution from the Monitor Preparation i$ the same as or 
darker than the color of the solution from the Standard 
Preparation. If the color of the solution from the Monitor 
Preparation is lighter than the color of the solution from the 
Standard Preparation, repeat the procedura with the follow- 
Eng modification: after tne heating step, to the Monitor Prep¬ 
aration and the Test Preparation add 1.0 mL, instead of 
12 drops, of sodium sulfide TS. Not morę than 10 pg per g 

SS found,# (Official !-|rjr..ZfH 

Limit of iron —Using about 5,4 g of Aluminum Zirconium 
Octachlorohydrex Gly Solution, accurately weighed, instead 
of Aluminum Zirconium Octachlorohydrate, proceed as di- 
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rected in the test for the Limit o f iron under Afuminum Zirco - 
nium Octachlorohydratę. The limit is 75 per g. 

Content of aluminum —Using about 0,3 g of Afuminum 
Zirconium Octachlorohydrex Giy Solution instead of Afumi- 
num Zirconium Octachiorohydrate, proceed as directed In 
the test for the C ontent of afuminum under Afuminum Zirco¬ 
nium Octachiorohydrate. Use the resuit to calculate the Alu¬ 
minum/zirconium atomie ratio and the (Afuminum plus zirco¬ 
nium)/chloride atomie ratio. 

Content of zirconium —Using about 500 mg of Alumi¬ 
nium Zimonium Octachlorohydrex Gfy Solution, accurately 
weighed, instead of Aluminum Zirconium Octacblorohy- 
drate, proceed as directed in the test for the Content of 
zirconium under Aluminum Zirconium Octachiorohydrate, Use 
the resuit to calcu tatę the Aluminum/zirconium atomie ratio 
and the (Aluminum plus zirconium)/chloride atomie ratio. 
Aiummum/zircontum atomie ratio —-Divide the percenb 
age of aluminum found in the test for Content of aluminum 
by the percentage of zirconium found in the test for Content 
of zirconium, and muJtiply by 92.97/26.98, in which 92,97 is 
the atomie weight of zirconium corrected for 2% hafnium 
content, and 26,98 is the atomie weight of aluminum; the 
ratio is between 6.0:1 and 10.0:1. 

Content of chloride— Using about 500 mg of Aluminum 
Zirconium Octachlorohydrex Giy Solution, accurately 
weighed, instead of Aluminum Zirconium Gctachlorohy- 
drate, proceed as directed in the test for the Content of 
chiohde under Afuminum Zirconium Octachiorohydrate. Use 
the resuit to calcu la te the (Aluminum plus zirconium)/chloride 
atomie ratio , 

(Aluminum plus zirconium)/chloride atomie ratio— 

Calculate the (aluminum plus zirconium)/ch!onde atomie ra- 
tio by the formula: 

[(A//26.98) + (Zr/92.97)]/(C//35.453) 

in which Af, Zr, and Cf are the percentages of aluminum, 
zirconium, and chloride found m the tests for Content of 
aluminum, Content of zirconium, and Content of chloride, re- 
spectively; 26.98 is the atomie weight of aluminum; 92,97 is 
the atomie weight of zirconium corrected for 2% hafnium 
content; and 35.453 Is the atomie weight of chłonne: the 
ratio is between 1*5:1 and 0,9:1. 

Assay —Calculate the percentage of anhydrous aluminum 
zirconium octachiorohydrate in the Solution by the formula: 

A/({26,98y + 92,97 + 1 7.01(3/ + 4 - (y + 1 )/z] + 
35,453(y + l)/z}/26.98y) 

in whtch Af is the percentage of aluminum found in the test 
for Content of aluminum, y is the aluminum/zirconium 
atomie ratio found in the test for Aluminum/zirconium atomie 
ratio, z is the (aluminum plus zirconium)/chforide atomie ra¬ 
tio found in the test for (Aluminum plus zirconium)/chloride 
atomie ratio, 26,98 is the atomie weight of aluminum, 92.97 
is the atomie weight of zirconium corrected for 2% hafnium 
content, 1 7.01 is the molecular weight of the hydroxide am 
fon (OH), and 35.453 is the atomie weight of chlorine (Cf). 


Aluminum Zirconium 

IPentadh i orolayd ratę _ 

M y Zr(OH) 3y+ 4 .*Cl x ■ nH.,0 

» Aluminum Zirconium Pentachlorohydrate is a 
polymeric, loosely hydrated complex of basie alu¬ 
minum zirconium chloride that encompasses a 
rangę of aluminum-to-zirconium atomie ratios 
between 6.0:1 and 10.0:1, and a rangę of (alu¬ 
minum plus zirconium)-to-ch!oride atomie ratios 


between 2.1:1 and 1.51:1. It contains not less 
than 90.0 percent and not morę than 11 0.0 per- 
cent of the labeled amount of anhydrous alumi¬ 
num zirconium pentachlorohydrate. 

Packaging amid storage— Preserve in well-closed contain- 
ers. 

Labellng —The label States the content of anhydrous alumi¬ 
num zirconium pentachlorohydrate. 

Identification— A solution (1 in 10) responds to the test 
for Chloride (191), 

pH (791): between 3.0 and 5.0, in a solution [15 in 100 
(w/w)]. 

Arsenie, Method l (211>: 2 \ig per g. 

Delete the following: 

®Heavy metali, Method I (231/—Proceed as directed in 
the chapter, except to use the followrng modifications. 

Test Preparation —Prepare as directed in the chapter, If 
the solution is not elear after dilulion to 40 mL, heat for 
several minutes between 60° and 80°, and cool to room 
temperaturę, ff the solution remains chudy, repeat from the 
begtnning with the foflowing modification: add 3 mL of hy* 
drochloric acid prior to adjustment of the pH with 6 N am- 
monium hydroxide. 

Monitor Preparation^- Prepare as directed in the chapter, 
using the same modiffeations described for Test Preparation 
if necessary. 

Procedurę— To each of the three tubes containing the 
Standard Preparation, the Test Preparat /on, and the Monitor 
Preparation, add 2 mL of pH 3,5 Acetale Buffer, and heat 
yerUty lu between 60 v and 80°. To the Standard Preparation 
add 6 drops of sodium sulfide TS. To the Test Preparation 
and the Monitor Preparation add 12 drops of sodium sulfide 
TS. Coo! to room temperaturę, and dilute the contents of 
each tubę with water to 50 mL. Gently mix each tubę by 
inverting twice. Allow to stand for 5 minutes, and view 
downward over a white surface. The color of the solution 
from the Test Preparation is not darker than that of the sofu- 
tion from the Standard Preparation, and the color of the 
solution from the Monitor Preparation is the same as or 
darker than the color of the solution from the Standard 
Preparation . If the color of the solution from the Monitor 
Preparation is lighter than the color of the solution from the 
Standard Preparation^ repeat the procedurę with the folfow- 
ing modification: after me heating step, to the Monitor Prep¬ 
aration and the Test Preparation add 1.0 mL # instead of 
12 drops, of sodium sulfide TS, Not morę than 20 pg per g 
JS found,* (ornciai 1 ^, 2010 ) 

Limit of iron —Using Aluminum Zirconium Pentachlorohy¬ 
drate instead of Aluminum Zirconium Octachiorohydrate, 
proceed as directed in the test for Limit of iron under Alumi¬ 
num Zirconium Octachiorohydrate, The specified resuit is ob- 
tained (15Qpg per g limit). 

Content of altimimim—Using Aluminum Zirconium Pen- 
tachlorohydrate instead of Aluminum Zirconium Octachioro¬ 
hydrate, proceed as directed in the test for Content of alumi¬ 
num under Aluminum Zirconium Octachiorohydrate. Use the 
resuit obtamed to calculate the Aluminum/zirconium atomie 
ratio and the (Aluminum plus zirconium)/chloride atomie ratio , 
Content of zirconium —Using Aluminum Zirconium Pen- 
tachiorohydrate instead of Aluminum Zirconium Octachioro¬ 
hydrate, proceed as directed in the test for Content of zirco¬ 
nium under Aluminum Zirconium Octachiorohydrate. Use the 
resuit obtained to calculate the Aluminum/zirconium atomie 
ratio and the (Aluminum plus zirconium)/chloride atomie ratio. 
Atumanum/zirconium atomie ratio— Diyide the percent¬ 
age of aluminum found in the test for Content of afuminum 
by the percentage of zirconium found in the test for Content 
or zirconium, and multiply by 92.97/26,98, in which 92,97 is 
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the atomie weight of zirconium eorrected for 2% hafnium 
content, and 26,98 is the atomie weight of aluminum: the 
ratlo is between 6,0:1 and 10.0:1. 

Content of chloride —Using Aluminum Zirconium Penta- 
chlorohydrate instead of Aluminum Zirconium Octachloro- 
hydrate, proceed as directed in the test for Contenf of chlo- 
ride under Aluminum Zirconium O etach loroh ydro te. Use the 
result obtained to calcu late the £ Aluminum plus zirconium)/ 
chloride atomie talio. 

(Aluminum plus zirconium)/chloride atomie ratio— 

Calculate the (aluminum plus zirconium)/chloride atomie ra- 
tio by the formula: 

[(A//2Ó.98) + (Zr/92.9 7)]/(C//35.45 3) 

in which Al, Zr, and Cl are the percentages of aluminum, 
zirconium, and chloride, as determined in the tests for Con- 
tent of aluminum, Content of zirconium, and Content of chlo- 
ride, respectively; 26.98 is the atomie weight of aluminum; 
92.97 is the atomie weight of zirconium eorrected for 2% 
hafnium content; and 35.453 is the atomie weight of chło¬ 
nne: the ratio is between 2.1:1 and 1.51:1. 

Assay—Calculate the percentage of anhydrous aluminum 
zirconium pentachlorohydrate in the Aluminum Zirconium 
Pentach loro hydra te by the formula: 

Al({26>98y + 92.97 + 1 7,01 [3y + 4 ~ (y + 1 )/z] + 
35.453(y + 1)/z}/26.98y) 

in which Al is the percentage of aluminum found in the test 
for Content of aluminum, y is the aluminum/zirconium 
atomie ratio found in the test for Aluminum/zirconium atomie 
ratio, z is the (aluminum plus zirconiumj/chloride atomie ra¬ 
tio found in the test for (Aluminum plus zirconium)/chloride 
atomie ratio, 26.98 is the atomie weight of aluminum, 92.97 
is the atomie weight of zirconium eorrected for 2% hafnium 
content, 17.01 is the molecuJar weight of the hydroxide an¬ 
ion (OH), and 35.453 is the atomie weight of chłonne (Cl). 


Aluminum Zirconium 
Peratachlorohydrate Soiution 

» Aluminum Zirconium Pentachlorohydrate Solu- 
tion is a polymeric, loosely hydrated complex of 
basie aluminum zirconium chloride that encom- 
passes a rangę of aluminum-to-zirconium atomie 
ratios between 6 . 0:1 and 10 . 0:1 and a rangę of 
(aluminum plus zirconium)-tQ-chloride atomie ra¬ 
tios between 2.1:1 and 1.51:1. The following sol- 
vents may be used: water, propylene glycol, or 
dipropylene glycol. It contains the equivalent of 
not less than 90.0 percent and not morę than 
110.0 percent of tne labeied concentration of an¬ 
hydrous aluminum zirconium 
pen ta chlorohydrate. 

Pachaglng and stora ge—Preserve in welhdosed contain- 
ers. 

Labeling —Label Soiution to stafe the solvent used and the 
claimed concentration of anhydrous aluminum zirconium 
pentach I orohyd ratę. 

Identification— 

A: A soiution containing the equlvalent of about 100 mg 
of anhydrous aluminum zirconium pentachlorohydrate per 
mL responds to the test for Chloride (191). 

B: Identification of propylene glycol (where stated on the 
label)—Add about 10 mL of isopropyl alcohol to 2 g of Solu- 


tion, mix, and fiiter. Evaporate the filtra te to about 1 mL on 
a steam bath: the IR spectrum of a film of this soiution on a 
silver chloride disk exhibits maxima only at the same wave- 
[engths as that of a similar preparation of a film of propyl¬ 
en e glycol 

C: Identification of dipropylene glycol (where stated on the 
label)—Add about 10 mL of isopropyl alcohol to 2 g of Solu- 
tion, mix, and fiiter. Evaporate the fil tratę to about 1 mL on 
a steam bath: the IR spectrum of a film of this soiution on a 
sllver chloride disk exhibits maxima only at the same wave- 
lengths as that of a similar preparation of a film of 
dipropylene glycol. 

pH (791): between 3.0 and 5.0, in a soiution prepared by 
diluting 3 g of the Soiution with water to obtain 10 mL. 
Arsenie, Method i (211)—Prepare the Test Preparation using 
an accurately weighed guantity of the Soiution. The limit is 
2pg per g. 


Deiete the following; 

®Heavy metaBs, Method I (231) —Proceed as directed in 
the chapter, except to use the following modifteations. 

Test Preparation—P repare as directed in the chapter, us¬ 
ing an accurately weighed guantity of Soiution. (f the solu- 
tion is not elear after diiution to 40 mL, beat for several 
minutes between 60° and S0 Q , and cool to room tempera¬ 
turę. If the soiution remains cloudy, repeat from the begin- 
ning with the following modification: add 3 mL of hydro- 
chloric add prior to adjustment of the pH with 6 N 
ammonium nydroxide. 

Monitor Preparation—Prepare as directed in Ehe chapter, 
using the same modifications described for Tesf Preparation 
if necessary. 

Procedurę —To each of the three tubes containing the 
Standard Preparation, the Test Preparation, and the Monitor 
Preparation, add 2 ml of pH 3,5 Acetate Buffer, and heat 
gently to between 60 ,: and 8QT To the Standard Preparation 
add 6 drops of sodium sulfide TS, To the Test Preparation 
and the Mon/for Preparation add 12 drops of sodium sulfide 
TS. Cool to room temperaturę, and dilute the contents of 
each tubę with water to 50 mL. Gentiy mix each tubę by 
inverdng twice, Allow to stand for 5 minutes, and view 
downward over a white surface, The color of the soiution 
from the Test Preparation is not darker than that of the solu- 
tton from the Standard Preparation, and the color of the 
soiution from the Mon/for Preparation Es the same as or 
darker than the color of the soiution from the Standard 
Preparation. If the color of the soiution from the Monitor 
Preparation is figbter than the color of the soiution from the 
Standard Preparation, repeat the procedurę with the follow¬ 
ing modification: after tne heating step, to the Monitor Prep¬ 
aration and the Test Preparation add 1.0 ml, instead of 
12 drops, of sodium sulfide TS. Not morę than 10 pg per g 

iS fOUnd.# (Gffkul 1 >rv201 B) 

Umili of iron —Using about 5.4 g of Aluminum Zirconium 
Pentachlorohydrate Soiution, accurately weighed, instead of 
Aluminum Zirconium Octachtorohydrate, proceed as di¬ 
rected in the test for the Limit of iron under Aluminum Zirco¬ 
nium Octachiorohydrate . The limit is 75 pg per g. 

Content of aluminium—Using about 0,3 g of Aluminum 
Zirconium Pentachlorohydrate Soiution instead of Aluminum 
Zirconium Octachiorohydrate, proceed as directed In the 
test for the Content of aluminum under Aluminum Zirconium 
Octachiorohydrate. Use the result to calculate the Aluminum/ 
zirconium atomie ratio and the (Aluminum plus zirconium)/ 
chloride atomie ratio. 

Content of zirconium— 4Jsing about 500 mg of AlumL 
num Zirconium Pentachlorohydrate Soiution, accuratefy 
weighed, instead of Aluminum Zirconium Octachlorohy- 
drate, proceed as directed in the test for the Content of 
zirconium under Aluminum Zirconium Octachiorohydrate . Use 
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the result to calculate the Aluminum/zirconium atomie ratio 
and the (Aluminum plus zirconium)/chlońde atomie rot/o. 
Aluminum/zirconium atomie ratio— Divlde the percent¬ 
age of aluminum found in the test for Content of aluminum 
by the percentage of zirconium found in the test for Gontem 
of zirconium, and multiply by 92*97/26.98, In which 92.97 is 
the atomie weight of zirconium corrected for 2% hafnium 
content, and 26.98 is the atomie weight of aluminum: the 
ratto is bctwccn 6.0:1 and 10*0:1. 

Content of chloride—Using about 500 mg of Aluminum 
Zirconium Pen ta chloro hydra te Solution, accurately weighed, 
instead of Aluminum Zirconium Octachlorohydrafe, proceed 
as directed in the test for the Content of chloride under Alu- 
minum Zirconium Octachlorohydrate. Use the result to calcu¬ 
late the (Aluminum plus zirconium)/chloride atomie ratio. 
(Aluminum plus zirconium)/chlor!de atomie ratio— 
Calculate the (aluminum plus zircontum)/chloride atomie ra¬ 
tio by the formula: 

[(4//2ó*98) + (Zr/92.97)1/(0/35.453) 

in which Al t Zr t and CI are the percentages of aluminum, 
zirconium, and chloride found in the test for Content of alu¬ 
minum, Content of zirconium, and Content of chloride , respec- 
tlvely; 26,98 is the atomie weight of aluminum; 92.97 is the 
atomie weight of zirconium corrected for 2% hafnium con¬ 
tent; and 35*453 is the atomie weight of chforine: the ratio 
is between 2.1:1 and 1.51:1. 

Assay—Calculate the percentage of anhydrous aluminum 
zirconium pentachloronydrate in the Solution by the 
formula: 

Ai{[26My + 92.97 + (17-01 }(ły+ 4 - (y + 1)/z) + 
35.453 (k+ 1 )/z]/26*98y} 

in which Al is the percentage of aluminum found in the test 
for Content of aluminum, y is the aluminum/zirconium 
atomie ratio found in the test for Aluminum/zirconium atomie 
ratio, z is the (aluminum plus zirconium)/chloride atomie ra¬ 
tio found in the test for (Aluminum plus zirconium)/chloride 
atomie ratio , 26.98 is the atomie weight of aluminum, 92*97 
is the atomie weight of zirconium corrected for 2% hafnium 
content, 17*01 is the molecular weight of the hvdroxide an¬ 
ion (OH), and 35.453 is the atomie weight of chłonne (O). 


Aluminum Zirconium 
Pentachlorohydrex Cly 

» Aluminum Zirconium Pentachlorohydrex Ciy is 
a derivative of Aluminum Zirconium Pentachloro- 
hydrate in which some of the water molecules 
have been displaced by glycine, ca i ci u m 
glycinate, magnesium glycinate, potassium 
glycinate, sodium glycinate, or zinc glycinate. It 
encompasses a rangę of aluminum-to-zirconium 
atomie ratios between 6.0:1 and 10.0:1 and a 
rangę of (aluminum plus zirconium)-to-chloride 
atomie ratios between 2.1:1 and 1.51:1. It con- 
tains not less than 90.0 percent and not morę 
than 110.0 percent of the labeled amount of an¬ 
hydrous aluminum zirconium 
pentachiorohydrate. 

Packaging and storage—Preserve in well-closed eon tai n- 

ers* 


Labeling—The labef States the form of glycine used and 
the claimed content of anhydrous aluminum zirconium pen- 
tachlorohydrate. 

Identification— 

A: A solution (1 in 10) responds to the test for Chloride 
<191). 

B: Place about 0.5 g of it In a 50-mL beaker, add about 
20 ml of water, and swirl to dissolve. Heat to boiling on a 
hot piąte, and add about 60 mg of ninhydrin: a deep violet 
color immediately develops, 

pH (791): between 3*0 and 5*0, tn a solution [15 in 100 
(w/w)]. 

Arsenie, Method I (211 >: 2 jig per g. 


Oeiete the following: 

ł Heavy metafs, Method I (231Proceed as directed in 
the chapter, except to use the following modffications. 

Test Preporation —Prepare as directed in the chapter* If 
the solution is not elear after dilution to 40 ml, heat for 
several minutes between 60 p and 80°, and cool to room 
temperaturę. If the solution remains doudy, repeat from the 
begmnmg with the following modification: add 3 ml of hy- 
drochloric add prior to adjustment of the pH with 6 N am- 
monium hydroxide. 

Monitor Preporation —Prepare as directed m the chapter, 
using the same modifications described for Test Preporation 
if necessary. 

Procedurę—To each of the ihree tubes containing the 
Standard Preporation f the Test Preporation, and the Monitor 
Preporation, add 2 mL of pH 3,5 Acetate Buffer, and heat 
gentfy to between 60° and 80 Q , To the Standard Preporation 
add 6 drops of sodium sulfide T*5. To the Test Preporation 
and the Monitor Preparation add 12 drops of sodium sulfide 
T5* Coof to room temperaturę, and di lute the contents of 
each tubę with water to 50 mL. Ceniły mix each tubę by 
inverting twice. Al Iow to stand for 5 minutes, and view 
downward over a white surface. The color of the solution 
from the Test Preparation is not dar ker than that of the solu¬ 
tion from the Standard Preparation i, and the color of the 
solution from the Monitor Preparation is the same as or 
darker than the color of the solution from the Standard 
Preporation, If the color of the solution from the Monitor 
Preparation is Ifghter than the color of the solution from the 
Standard Preparation , repeat the procedurę with the follow¬ 
ing modification: after the heating step, to the Monitor Prep¬ 
aration and the Test Preparation add 1.0 mL, instead of 
12 drops, of sodium sulfide TS. Not morę than 20 fig per g 

IS fOUnd. • (Official 1-|łn-201 aj 

Limit of iron—Using Aluminum Zirconium 
Rentachlorohydrex Gly instead of Aluminum Zirconium Oc¬ 
tachlorohydrate, proceed as directed in the test for Limit of 
iron under Aluminum Zirconium Octachlorohydrate. The speti- 
fied result is obtained (ISOjig per g limit). 

Content of aiuminum—Using Aluminum Zirconium 
PentachJorohydrex Gly instead of Aluminum Zirconium Oc¬ 
tachlorohydrate, proceed as directed in the test for Content 
of aluminum under Aluminum Zirconium Octachlorohydrate. 
Use the result obtained to calculate the Aluminum/zirconium 
atomie ratio and the (Aluminum plus zirconium)/chloride 
atomie ratio. 

Content of zirconium—Using Aluminum Zirconium 
Pentachlorohydrex Gly instead of Aluminum Zirconium Oc¬ 
tachlorohydrate, proceed as directed in the test for Content 
of zirconium under Aluminum Zirconium Octachlorohydrate. 
Use the result obtained to calculate the Aluminum/zirconium 
atomie rotio and the (Aluminum plus zirconium)/chloride 
atomie ratio. 

Aluminum/zirconium atomie ratio—Divide the percent¬ 
age of aluminum found in the test for Content of afuminum 
by the percentage of zirconium found in the test for Content 
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of zirconium, and multiply by 92.97/26*98, In which 92.97 ts 
the atomie weight of zirconium corrected for 2% hafnium 
content, and 26.98 is the atomie weight of aluminum: the 
ratio is between 6.0:1 and 10.0:1, 

Gonieni of chloride —Using Aluminum Zirconium 
Pentachiorohydrex Cly insteaa of Aluminum Zirconium Oc¬ 
tach lorohydrate, proceed as directed En the test for Content 
of chloride under Aluminum Zirconium Octach lorohydra te. Use 
the resuit obtained to ca kula te the (Aluminum plus zirco¬ 
nium)/ chloride atomie ratio. 

(ABummum plus zirconium)/chloride atomie ratio— 

Calculate the (aluminum plus zircomumj/chloride atomie ra¬ 
tio by the formula; 

[(A//2Ó.98) 4- (Zr/92.97)]/(G/35.453) 

in which Ai f Zr, and Cl are the percentages of aluminum, 
zirconium, and chloride as determlned in the tests for Con- 
tent of aluminum, Content of zirconium, and Content of chlo¬ 
ride, respectively; 26,98 is the atomie weight of aluminum; 
92.97 is the atomie weight of zirconium corrected for 2% 
hafnium content; and 35.453 is the atomie weight of chło¬ 
nne: the ratio ts between 2.1:1 and 1.51:1. 

Assay —Calculate the percentage of anhydrous atuminum 
zirconium pentachiorohydrate in the Atuminum Zirconium 
Pentachlorohydrex Cly by the formula: 

Al({26.98y + 92.97 + 1 7.01 [3 y + 4-(y + ^ )/z\ + 
35.453(j/+ 1)/4/26.98y) 

in which Al is the percentage of aluminum found in the test 
for Content of aluminum, y is the aluminum/zirconium 
atomie ratio found in the test for Aluminum/ zifconium atomie 
ratio, z is the (aluminum ptus zirconium)/chloride atomie ra¬ 
tio found in the test for (Aluminum plus zirconium)/chloride 
atomie ratio, 26. 98 is the atomie weight of afuminum, 92.97 
Es the atomie weight of zirconium corrected for 2% hafnium 
content, 17.01 is the molecutar weight of the hydroxtde an¬ 
ion (OH), and 35.453 is the atomie weight of chłonne (Cl). 


Aluminum Zirconium 
Pentachlorohydrex Gly Soiution 

» Aluminum Zirconium Pentachiorohydrex Gly 
Soiution is a soiution of Aluminum Zirconium 
Pentachiorohydrate in which some of the waters 
of hydration have been displaced by glycine, cal- 
dum glycinate, magnesium glycinate, potassium 
glycinate, sodium glycinate, or zinc glycinate. It 
encompasses a rangę of aiuminum-to-zirconium 
ratios between 6.0:1 and 10.0:1 and a rangę of 
(aluminum plus zirconium)-to-chloride atomie ra¬ 
tios between 2.1:1 and 1.51:1. The folfowing sol- 
vents may be used: water, propylene glycol, or 
dipropylene glycol. It contains the equivalent of 
not less than 90.0 percent and not morę than 
110.0 percent of the iabeled concentration of an¬ 
hydrous aluminum zirconium pentachioro¬ 
hydrate. 

Packaging and storage— Preserve in welbdosed contaln- 
ers. 

Labeling —Labei Soiution to State the solvent and form of 
glycine used and the daimed concentration of anhydrous 
aluminum zirconium pentachiorohydrate. 


Identificafiora-— 

A: A soiution containing the equlvalent of about 100 mg 
of anhydrous aluminum zirconium pentachiorohydrate per 
mL responds to the test for Chloride (1 91). 

B: Identification of propylene glycol (where stated on the 
label)—Add about 10 mL of Isopropyl alcohol to 2 g of SoEu- 
tion, mix, and fil ter. Evaporate the filtra te to about 1 mL on 
a steam bath: the IR spectrum of a film of this soiution on a 
silver chloride disk exhibits maxima only at the same wave- 
lengths as that of a similar preparation of a film of propyl¬ 
ene glycol, 

C: Identification of dipropylene giycol (where stated on the 
label)—Add about 1 0 mL or isopropyf alcohol to 2 g of Solu- 
tion, mlx, and fil ter. Evaporate the filtra te to about 1 mL on 
a steam bath: the IR spectrum of a film of this soiution on a 
silver chloride disk exhEbits maxima only at the same wave- 
lengths as that of a similar preparation of a film of 
dipropylene glycol, 

D: Identification of giycine— Place about 1 g of Soiution in 
a 50-mL beaker, add about 20 mL of water, and swlrl to 
dissoke, Heat to boiling on a hot piąte, and add about 
60 mg of ninhydrin: a aeep violet color immediately devel- 
ops. 

pH (791): between 3.0 and 5.0, in a soiution prepared by 
diluting 3 g of the Soiution with water to obtain 10 mL. 
Arsenie, Method I (211}—Prepare the Test Preparation using 
an accurately weighed guantity of the Soiution. The limit is 
2 pg per g. 


Deiete the following: 

•Heavy metals, Method I (231)—Proceed as directed in 
the chapter, except to use the following modifications. 

Test Preparation^Prepare as directed in the chapter, us¬ 
ing an accurately weighed quantlty of Soiution. If the solu- 
tion is not elear after dllution to 40 ml, heat for several 
minutes between 60° and 80 n , and cool to room tempera¬ 
turę, If the soiution remains cloudy, repeat from the begin- 
ning with the following modtf kation: add 3 ml of hydro- 
chloric acid prior to adjustment of the pH with 6 N 
ammonium hydroxlde. 

Monitor Preparation —Prepare as directed in the chapter, 
using the same modifications described for Test Preparation 
if necessary. 

Procedurę —To each of the three tubes containing the 
Standard Preparation, the Test Preparation , and the Monitor 
Preparotian, add 2 ml of pH 3.5 Acetale Buffer , and heat 
gently to between 60 J and 80°. To the 5/on dard Preparation 
add 6 drops of sodium sulfide TS. To the Test Preparation 
and the Monitor Preparation add 12 drops of sodium sulfide 
TS. Cool to room temperaturę, and difute the contents of 
each tubę with water to 50 mL Gently mix each tubę by 
inverting twlce. Alfow to stand for 5 minutes, and view 
down warci over a white surface. The color of the soiution 
from the Test Preparation is not darker than that of the sotu- 
don from the Standard Preparation , and the color of the 
soiution from the Monitor Preparation is the same as or 
darker than the color of the soiution from the Standard 
Preparation. If the color of the soiution from Lhe Monitor 
Preparation is lighter than the color of the soiution from the 
Standard Preparation, repeat Lhe procedurę with the foliow- 
tng modif kation: after lhe heating step, to the Monitor Prep¬ 
aration and the Test Preparation add 1.0 mL, instead of 
12 drops, of sodium sulfide TS. Not morę than 10 pg per g 
is found.# (Official 1 -fari'2D1 8) 

Limit of iron —Using about 5,4 g of Aluminum Zirconium 
Pentach!orohydrex Gly Soiution, accurately weighed, instead 
of Aluminum Zirconium Octachlorohydratę, proceed as di¬ 
rected In the test for the Limit of iron under Aiuminum Zirco¬ 
nium Octachlorohydrate. The limit is 75 pg per g. 
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Content of aluminum—Using about 0.3 g of Aluminum 
Zirconium Pentachlorohydrex Gly Solution instead of Alumi¬ 
num Zirconium Octachlorohydrate, proceed as directed in 
the test for the Content of aluminum under Aluminum Zirco¬ 
nium Octachlorohydrate. Use the result to calculate the Alu¬ 
minum/zirconium atomie rotio and the (Aluminum plus zirco¬ 
nium)/ chioride atomie ratio . 

Content of zirconium—Using about 500 mg of Alumi* 
num Zirconium Pcntachlorohydrex Gly Solution, accurately 
weighed, instead of Aluminum Zirconium Octachlorohy- 
drate, proceed as directed in the test for the Content of 
zirconium under Aluminum Zirconium Octachlorohydrate. Llse 
the result to calcu la te the Aluminum/zirconium atomie ratio 
and the (Aluminum plus zirconium)/chioride atomie ratio , 
Afumimim/zirconium atomie ratio—Divide the percent- 
age of aluminum found in the test for Content of aluminum 
by the percentage of zirconium found in the test for Cantem 
of zirconium, and muitiply by 92.97/26,98, in which 92.97 is 
the atomie weight of ztrconium corrected for 2% hafnium 
content, and 26.98 is the atomie weight of aluminum: the 
ratio is between 6,0:1 and 10,0:1. 

Content of chioride—Using about 500 mg of Aluminum 
Zirconium Pentachlorohydrex Gly Solution, accurately 
weighed, instead of Aluminum Zirconium Octachlorohy- 
drate, proceed as directed in the test for the Content of 
chioride under Aluminum Zirconium Octachlorohydrote. Use 
the result to calculate the (Aluminum plus zirconium)/chioride 
atomie ratio. 

(Aluminum plus zirconium)/chlorlde atomie ratio— 

Calculate the (aluminum plus zirconfum)/chloride atomie ra¬ 
tio by the formula: 

[(A//2Ć.98) + (Zr/92.9 7)]/ (Cl/ 35.453) 

in which Al, Zr, and Cl are the percentages of aluminum, 
zirconium, and chioride found in the test for Content of akh 
minum, Content of zirconium , and Content of chioride , respec- 
tively; 26,98 is the atomie weight of aluminum; 92.97 is the 
atomie weight of zirconium corrected for 2% hafnium con¬ 
tent; and 35.453 is the atomie weight of chłonne: the ratio 
is between 2,1:1 and 1.51:1. 

Assay—Calculate the percentage of anhydrous aluminum 
zirconium pentachloronydrate in the Solution by the 
formula: 

4/{[26,98y + 92.97 + {1 7.01 )(3y+ 4 - (y + 1 )/z) + 
35.453{y + 1)/zj/26.98y} 

in which Al is the percentage of afuminum found in the test 
for Content of aluminum, y is the aluminum/zirconium 
atomie ratio found in the test for Aluminum/zirconium otomic 
ratio , z is the (aluminum plus zirtonium)/chloride atomie ra- 
tio found in the test for (Aluminum plus zirconium)/chioride 
atomie ratio , 26.98 is the atomie weight of aluminum, 92.97 
is the atomie weight of zirconium corrected for 2% hafnium 
content, 17.01 is the moletular weight of the hydroxide an¬ 
ion (OH), and 35.453 is the atomie weight of chłonne (Cl). 


Aluminum Zirconium 
Tetrachlorohydrate_ 

Al v Zr(OH) 3y+ ^CL - nHiD 

» Aluminum Zirconium Tetrachlorohydrate is a 
polymeric, loosely hydrated complex of basie alu- 
minum zirconium chioride that encompasses a 
rangę of aluminum-to-zirconium atomie ratios 
between 2.0:1 and 5.99:1 and a rangę of (alumi¬ 
num plus zirconium)-to-chloride atomie ratios be¬ 
tween 1.5:1 and 0.9:1, It contains not less than 


90.0 percent and not morę than 110.0 percent of 
the labeled amount of anhydrous aluminum zir¬ 
conium tetrachlorohydrate, 

Packaging and storage —Presen/e in welhdosed contain- 
ers. 

Labeling— The label States the content of anhydrous aiurni- 
num zirconium tetrachlorohydrate, 

Identification —A solution (1 in 10) responds to the test 
for Chioride (191). 

pff (791): between 3.0 and 5.0, in a solution [15 in 100 
(w/w)]. 

Arsenie, Method f (211): 2 pg per g. 

Deiete the following: 

*Heavy metals, Method I (231) — Proceed as directed in 
the chapter, excepl to use the following modifications. 

Test Preparation—Prepare as directed in the chapter. If 
the solution is not elear after dilution to 40 mL, heat for 
several minutes between 60° and 80\ and cool to room 
temperaturę. If the solution remains cloudy, repeat from the 
beginning with the following modification: add 3 mL of hy- 
drochloric acid prior to adjustment of the pH with 6 N anv 
monium hydroxide. 

Monitor Preparation —Prepare as directed in the chapter, 
ustng the same modifications described for Test Preparation 
if necessary. 

Procedurę —To each of the three tubes contaimng the 
Standard Preparation, the Test Preparation, and the Monitor 
Preparation , add 2 mL of pH 3.5 Acetale Buffer, and heat 
gentfy to between 60 D and 80 . To the Standard Preparation 
add 6 drops of sodium sulfide TS. To the Test Preparation 
and the Monitor Preparation a dcl 12 drops of sodium sutffde 
T5. Cool to room temperaturo, and dii u te the contents of 
each tubę with water to 50 mL. Gently mix each Lube by 
inverting twice, Allow to stand for 5 minutes, and view 
downward over a white surface, The cołor of the solution 
from the Test Preparation is not darker than that of the solu¬ 
tion from the Standard Preparation , and the color of the 
solution from the Monitor Preparation is the same as or 
darker than the color of the solution from the Standard 
Preparation. If the color of the solution from the Monitor 
Preparation is lighter than the color of the solution from the 
Standard Preparation t repeat the procedurę with the follow¬ 
ing modification: after tne heating step, to the Monitor Prep¬ 
aration and the Test Preparation add 1.0 mL, instead of 
12 drops, of sodium sulfide TS. Not morę than 20 pg per g 
1 S found. m (Oli**! Hjfi-zois) 

Limit of iron —Using Aluminum Zirconium Tetrachlorohy¬ 
drate instead of Aluminum Zirconium Octachlorohydrate, 
proceed as directed in the test for Limit of iron unaer Alumi- 
num Zirconium Octachlorohydrote. The spedfied result is ob- 
tained (150 \ig per g limit). 

Content of aluminum—Using Aluminum Zirconium Tetra¬ 
chlorohydrate instead of Aluminum Zirconium Octachforo- 
hydrate, proceed as directed in the test for Content of ofumi- 
num under Aluminum Zirconium Octachlorohydrote, Use the 
result obtained to calculate the Aluminum/zirconium atomie 
ratio and the (Aluminum plus zirconium)/chioride atomie ratio . 
Content of ztrconium —Using Atu minum Zirconium Tetra¬ 
chlorohydrate instead of Aluminum Zirconium Octach loro¬ 
hydrate, proceed as directed in the test for Content of zirco¬ 
nium under Aluminum Zirconium Octachlorohydrote. Use the 
result obtained to calculate the Aluminum/zirconium atomie 
ratio and the (Aluminum plus zirconium)/chioride otomic ratio , 
Aluminum/zirconium atomie ratio —Divide the percent¬ 
age of aluminum found in the test for Content of aluminum 
by the percentage of zirconium found in the fest for Content 
of zirconium, and muitiply by 92.97/26.98, in which 92.97 is 
the atomie weight of zirconium corrected for 2% hafnium 
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content, and 26,98 is the atomie weight of aluminum: the 
ratio is between 2,0:1 and 5.99:1, 

Content of chloride—Using Alumfnum Zirconium Tetra- 
chlorohydrate instead of Aluminum Zirconium Octachloro- 
hydrate, proceed as directed in the test for Content of chio* 
ride under Aluminum Zirconium Octachlorohydrote , Use the 
result obtained to calculate the (Aluminum pius zirconium)/ 
chloride atomie ratio . 

(Aluminum plus zirconśum)/chloride atomie ratio— 

Calculate the (aluminum plus zirconium)/chlortde atomie ra¬ 
tio by the formula: 

[(A//2Ó.98) + (Zr/92.97)]/(C//35.453) 

in whlch Al, Zr, and Ci are the percentages of aluminum, 
zirconium, and chloride as determined In the tests for Con- 
tent of aluminum, Content of zirconium t and Content of chło¬ 
ńcie, respectively; 26.98 is the atomie weight of aluminum; 
92.97 is the atomie weight of zirconium corrected for 2% 
hafnium content; and 35.453 is the atomie weight of chło¬ 
nne: the ratio is between 1,5:1 and 0.9:1. 

Assay —Calculate the percentage of anhydrous aluminum 
zirconium tetrachlorohydrate in the Aluminum Zirconium 
Tetrachlorohydrate by the formula: 

Af({26.9Sy 4- 92 37 + 17.01 [3y + 4 - (y + 1 )/z] + 
35,453(y + l)/z}/26.98y) 

in which Al is the percentage of aluminum found in the test 
for Content of aluminum, y is the aluminum/zirconium 
atomie ratio found in the test for Aluminum/zirconium atomie 
ratio , z is the (aluminum plus zirconium)/chloride atomie ra¬ 
tio found in the test for (Aluminum plus zirconium)/chloride 
atomie ratio, 26,98 is the atomie weight of aluminum, 92.97 
is the atomie weight of zirconium corrected for 2% hafnium 
content, 17.01 is the molecular weight of the hydro?dde an¬ 
ion (OH), and 35.453 is the atomie weight of chlorine (Cl). 


Aluminum Zirconium 
Tetrachlorohydrate Solution 

» Aluminum Zirconium Tetrachlorohydrate Solu¬ 
tion is a polymeric, loosely hydrated complex of 
basie aluminum zirconium chloride that encom- 
passes a rangę of aluminum-to-zirconium atomie 
ratios between 2.0:1 and 5.99:1 and a rangę of 
(aluminum plus zirconium)-to-chloride atomie ra¬ 
tios between 1.5:1 and 0.9:1. The followina sol- 
vents may be used: water, propylene glycol, or 
dipropylene glycol. It contains the equivalent of 
not less than 90.0 percent and not morę than 
110.0 percent of tne labeled concentration of an¬ 
hydrous aluminum zirconium tetrachlorohydrate. 

Packaging and storage —Preserve in well-dosed contain- 
ers. 

Lafeeling —Label Solution to State the solvent used and the 
claimed concentration of anhydrous aluminum zirconium 
tetrachlorohydrate. 

Id ent i f i cation— 

A: A solution containing the equivalent of about 100 mg 
of anhydrous aluminum zirconium tetrachlorohydrate per 
mL responds to the test for Chloride (191). 

B: Identification of propylene glycoi (where stated on the 
label)—Add about 10 mL of isopropyt alcohol to 2 g of Solu¬ 
tion, mlx, and filter. Evaporate the flltrate to about 1 mL on 
a steam bath: the IR spectrum of a film of this solution on a 


silver chloride disk exhibits maxima onfy at the same wave- 
lengths as that of a similar preparation of a film of propyl¬ 
ene glycol, 

C: Identification of dipropylene glycol (where stated on the 
label)—Add about 10 mL of isopropyt alcohol to 2 g of Solu¬ 
tion, mix, and filter, Evaporate the flltrate to about 1 mL on 
a steam bath: the IR spectrum of a film of this solution on a 
silver chloride disk exhibits maxima only at the same wave- 
lengths as that of a similar preparation of a film of 
dipropylene glycol, 

pH (791): between 3.0 and 5.0, in a solution prepared by 
diluting 3 g of the Solution with water to obtain 10 mL, 
Arsenie, Method I (211)—Prepare the Test Preparation using 
an accurately weighed guantlty of the Solution. The limit is 
2 pg per g. 


Betete the following: 

*Heavy metals, Method I (231 )— Proceed as dlrected in 
the chapter, except to use the following modificaiions. 

Test Preparation —Prepare as dlrected in the chapter, us¬ 
ing an accurately weighed quantity of Solution, If the solu¬ 
tion is not elear after dilution to 40 mL, heat for several 
minutes between 60 p and 80°, and cool to room tempera¬ 
turę. If the solution remains doudy, repeat from the begin- 
ning with the following modifićation: add 3 mL of hydro- 
chloric acid prior to adjustment of the pH with 6 N 
ammonium nydroxide. 

Monitor Preparation—Prepare as dlrected in the chapter, 
using the same modificatlons deseribed for Test Preparation 
if n ecessary. 

Procedurę —To each of the three tubes containing the 
Standard Preparation, the Test Preparation, and the Monitor 
Preparation f add 2 mL of pff 3,5 Acetale Buffer, and heat 
gently to between 6G r> and 80°, To the Standard Preparation 
add 6 drops of sodium sulfide TS. To the Test Preparation 
and the Monitor Preparation add 12 drops of sodium sulfide 
TS, Cool to room temperaturę, and di lute the contents of 
each tubę with water to 50 mL. Gently mix each tubę by 
mvertmg twice, Aliow to stand for 5 minutes, and view 
downward over a white surface. The color of the solution 
from the Test Preparation is not darker than that of the solu¬ 
tion from the Standard Preparation, and the color of the 
solution from the Monitor Preparation is the same as or 
darker than the color of the solution from the Standard 
Preparation. If the color of the solution from the Monitor 
Preparation is lighter than the color of the solution from the 
Standard Preparation, repeat the procedurę with the follow¬ 
ing modification: after tne heating step, to the Monitor Prep¬ 
aration and the Test Preparation add 1.0 mL, instead of 
12 drops, of sodium sulfide TS + Not morę than 10 pg per g 

IS found.I (Official 1 -jdn-iofR) 

Limit of iron —Using about 5.4 g of Aluminum Zirconium 
Tetrachlorohydrate Solution, accurately weighed, instead of 
Aluminum Zirconium Octachlorohydratę, proceed as di- 
rected in the test for the Limit of iron under Aluminum Zirco¬ 
nium Octachlorohydrote. The limit is 75 pg per g* 

Content of aluminum —Using about 0.3 g of Aluminum 
Zirconium Tetrachlorohydrate Solution instead of Aluminum 
Zirconium O eta chloro hydrate, proceed as dlrected Sn the 
test for the Content of aluminum under Aluminum Zirconium 
Octach loro hydra te. Use the result to calculate the Aluminum/ 
zirconium atomie ratio and the (Aluminum pfus zirconium)/ 
chloride atomie ratio. 

Content of zirconium —Using about 500 mg of Alumr- 
num Zirconium Tetrachlorohydrate Solution, accurately 
weighed, instead of Aluminum Zirconium Octachlorohy- 
drate, proceed as dlrected in the test for the Content of 
zirconium under Aluminum Zirconium Octachioro hydra te. Use 
the result to calculate the Aluminum/zirconium atomie ratio 
and the (Aluminum plus zirconium)/chloride atomie ratio. 
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Aiuminum/zirconium atomie ratio —D3vide the percent¬ 
age of aluminum found in the test for Conlent of aluminum 
by the percentage of zirconium found in the test for Content 
of zirconium and muftiply by 92.97/26.93, in which 9231 is 
the atomie weight of zirconium corrected for 2% hafnium 
content, and 26,98 is the atomie weight of afuminum: the 
ratio is between 2,0:1 and 5,99:1, 

Content of chloride —Using about 500 mg of Aluminum 
Zirconium Tetrachlorohydrate Sofution, accurately weighed, 
instead of Aluminum Zirconium Octachlorohydrate, proceed 
as directed in the test for the Content of chloride under Alu¬ 
minum Zirconium Octachlorohydrate, Use the result to cafcu- 
late the (Aluminum plus zirconium)/chloride atomie ratio. 
(Afuminum plus zarconiojm)/chloride atomie ratio— 
Calculate the (aluminum plus zlrconjumj/chlonde atomie ra- 
tlo by the formula: 

[(A//26.98) + (Zr/92.97)]/(C//35.453) 

in which Al, Zr, and Cl are the percentages of aluminum, 
zirconium, and chloride found in the test for Content of alu¬ 
minum, Content of zirconium , and Content of chloride, respec- 
tively; 26.98 is the atomie weight of aluminum; 92.97 is the 
atomie weight of zirconium corrected for 2% hafnium con¬ 
tent; and 35,453 Is the atomie weight of chłonne: the rado 
is between 1.5:1 and 0.9:1, 

Assay— Calculate the percentage of anhydrous aluminum 
zirconium tetrachlorohydrate in the Sofution by the formula: 

4/({2ó.98y + 92.97 + 1 7,01 [3y + 4 - (y + 1 )/z] + 
35.453(y + 1)/z}/2ó,98y) 

in which Ai is the percentage of aluminum found in the test 
for Content of aluminum, y is the aiuminum/zirconium 
atomie ratio found in the test for Aiuminum/zirconium atomie 
ratio , z is the (aluminum plus zirconium)/chlortde atomie ra¬ 
tio found in the test for (Aluminum plus zirconium)/chloride 
atomie ratio, 26,98 is the atomie weight of aluminum, 9237 
is the atomie weight of zirconium corrected for 2% hafnium 
content, 12.01 is the moiecuiar weight of the hydroxide an¬ 
ion (OH), and 35,453 is the atomie weight of cniorine (Ci). 


ASumimim Zircooiym 
T©trachBorołiydrex Giy 

» Aluminum Zirconium Tetrachlorohydrex Gly is a 
derivative of Aluminum Zirconium Tetrachlorohy¬ 
drate in which some of the water moleeufes have 
been dispiaced by glycine, calcium glycinate, 
magnesium glycinate, potassium glycinate, so- 
dium glycinate, or zinc glycinate. ft encompasses 
a rangę of aluminum-to-zirconium atomie ratios 
between 2.0:1 and 5.99:1 and a rangę of (alumi¬ 
num plus zirconium)“tO"Chloride atomie ratios be¬ 
tween 1.5:1 and 0.9:1. It contains not less than 
90.0 percent and not morę than 11 0.0 percent of 
the labeled amount of anhydrous aluminum zir¬ 
conium tetrachlorohydrate. 

Packaging and storage— Preserve in well-closed contain- 
ers. 

LabeSing —The iabel States the form of gfycine used and 
the daimed content of anhydrous aiuminum zirconium tet¬ 
ra chi o roby dra te, 

Identification— 

A: A solution (1 in 10) responds to the test for Chloride 

(191). 


B: Place about 0.5 g of it in a 50-mL beaker, add about 
20 mL of water, and swlrl to dlssolve, Heat to boi ling on a 
hot piąte, and add about 60 mg of mnhydrin: a deep vioiet 
color immediatefy develops. 

pH (791): between 3.0 and 5.0, in a solution [15 in 100 
(w/w)]. 

Arsenie, Method I (211): 2 pg per g. 

Delete the fołlowing: 

*Heavy mefals, Method f (231)—Proceed as directed in 
the chapter, except to use the followrng modifications. 

Test Preparatiori —Prepare as directed in the chapter. ]f 
the solution is not elear after dilution to 40 ml, heat for 
several minutes between 60 Q and 80°, and cool to room 
temperaturę, if the solution remalns cloudy, repeat from the 
beginning with the following modification: add 3 ml of hy- 
drochloric add prior to adjustment of the pH with 6 N am- 
monium hydroxtde. 

Monitor Preparation —Prepare as directed in the chapter, 
using the same modifications destribed for Test Preparation 
if necessary. 

Procedurę—To each of the three tubes containing the 
Standard Preparation i, the Test Preparation , and the Monitor 
Preparation, add 2 mL of pH 3.5 Acetale Buffer, and heat 
gently to between 60 u and 80°. To the Standard Preparation 
add 6 drops of sodium sulfide TS, To the Test Preparation 
and the Monitor Preparation add 12 drops of sodium sulfide 
TS. Coof to room temperaturę, and di lute the contents of 
each tubę with water to 50 mL. Gently mix each lube by 
inverting twice. AIJow to stand for 5 minutes, and view 
downward over a white surface. The color of the solution 
from the Test Preparation is not darker than that of the solu¬ 
tion from the 5for?dard Preparation, and the color of the 
solution from the Monitor Preparation is the same as or 
darker than the color of the solution from the Standard 
Preparation. If Lhe color of the solution from the Monitor 
Preparation is lighter than the color of the solution from the 
Standard Preparation, repeat the procedurę with the follow¬ 
ing modification: after tne heating step, to the Monitor Prep¬ 
aration and the Test Preparation add 7.0 mL, instead of 
1 2 drops, of sodium sulfide T5. Not morę than 20 iig per g 
is found * (Olficioi l-jan-afo 

Limit of iron—Using Aiuminum Zirconium Tetrachforohy- 
drex Gly instead of Aluminum Zirconium Octachlorohydratę, 
proceed as directed in the test for Limit of iron under Aiumi¬ 
num Zirconium Octachlorohydrate. The specified result is ob- 
tained (150 p.g per g limit). 

Content of aiuminum— Using Afuminum Zirconium Tetra- 
chlorohydrex Gly instead of Aluminum Zirconium Octachlo¬ 
rohydrate, proceed as directed in the test for Content of alu¬ 
minum under Aluminum Zirconium Octachlorohydrate. Use 
the resuif obtained to calcu tatę the Aiuminum/zirconium 
o tomie ratio and the (Aiuminum plus zirconium)/chloride 
atomie ratio. 

Content of zirconium—Using Afuminum Zirconium Tetra- 
chlorohydrex Gly instead of Aluminum Zirconium Octachlo¬ 
rohydrate, proceed as directed in the test for Content of zir¬ 
conium u n eter Aluminum Zirconium Octachlorohydrate. Use 
the result obtained to calculate the Aiuminum/zirconium 
atomie ratio and the (Afuminum plus zirconium)/chloride 
atomie ratio . 

Alumimim/zircomym atomie ratio—Divide the percent¬ 
age of afuminum found in the test for Content of aiuminum 
by the percentage of zirconium found in the test for Content 
of zirconium, and muitipfy by 9 237/26.98, in which 9237 is 
the atomie weight of zirconium corrected for 2% hafnium 
content, and 26.98 is the atomie weight of afuminum: the 
ratio is between 2,0:1 and 5,99:1. 

Content of chloride —Using Aluminum Zirconium Tetra- 
chforohydrex Gly instead of Aluminum Zirconium Octachlo¬ 
rohydrate, proceed as directed in the test for Content of 
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chloride under Aluminum Zirconium Octachlorohydrate. Use 
the result obtained to caiculate the (Aluminum plus zirco¬ 
nium) i chloride atomie rado. 

(Aluminum plus zirconBum)/chloride atomie ratio— 

Caiculate the (aluminum plus zirconium)/chloride atomie ra¬ 
tio by the formula: 

[(A//26.98) + (Zr/92 S7)]/(Cł/35A5 3) 

in which Al, Zr, and Ci are the percentages of aluminum, 
zirconium, and chloride as determined in the tests for Con- 
tent of aluminum, Content of zirconium, and Content of chlo¬ 
ride, respectively; 26.98 is the atomie weight of aluminum; 
92.97 is the atomie weight of zirconium corrected for 2% 
hafnium content; and 35.453 is the atomie weight of chlo- 
rine: the ratio is between 1.5:1 and 0,9:1. 

Assay—Caiculate the percentage of anhydrous aluminum 
zirconium tetrach loro hydra te in the Aluminum Zirconium 
Tetrachlorohydrex Cly by the formula: 

A/({2ó.98y + 92,97 + 1 7.01 [3y + 4 - (y + 1 )/z] + 
35,453(y + 1 )/z}/26.98y) 

in which Al is the percentage of aluminum found in the test 
for Content of aluminum, y is the aluminum/zirconium 
atomie ratio found in the test for Aluminum/zirconium atomie 
ratio, z is the (aluminum plus zirconium)/chloride atomie ra¬ 
tio found in the test for (Aluminum plus zirconium)/chloride 
atomie ratio, 26.98 is the atomie weight of aluminum, 92,97 
is the atomie weight of zirconium corrected for 2% hafnium 
content, 17.01 Is the molecular weight of the hydroxide an¬ 
ion (OH), and 35.453 is the atomie weight of chłonne (Ci). 


ABuminum Zirconium 
Tetrachlorohydrex GGy Solution 

» Aluminum Zirconium Tetrachlorohydrex Gly So 
lution is a sofution of Aluminum Zirconium Tętna¬ 
ch loro hydra te in which some of the waters of lny- 
dration have been displaced by glycine, calcium 
glycinate, magnesium glycinate, potassium 
glycinate, sodium glycinate, or zinc glycinate. It 
eneompasses a rangę of aluminum-to-zirconium 
ratios between 2.0:1 and 5.99:1 and a rangę of 
(aluminum plus zirconium)-to<hioride atomie ra¬ 
tios between 1.5:1 and 0.9:1. The following sol- 
vents may be used: water, propylene glycol, or 
dipropylene glycoL It contains the equivafent of 
not less than 90,0 percent and not morę than 
110.0 percent of tne labeled concentration of an- 
hydrous aluminum zirconium tetrachiorohydrate. 

Pacfcaging and storage —Preserve in welbclosed contain- 
ers. 

Labeling—Label Solutlon to State the solvent and form of 
glycine used and the claimed concentration of anhydrous 
aluminum zirconium tetrachlarohydrate. 

Identification— 

A: A solutlon containing the equiva!ent of about 1 00 mg 
of anhydrous aluminum zirconium tetrachlorohydrate per 
ml_ responds to the test for Chloride (191). 

B: Identification of propylene glycol (where stated on the 
label)—Add about 10 ml of isopropyl alcohol to 2 g of Solu¬ 
tlon, mix, and filter, Evaporate the filtrate to about 1 ml on 
a steam bath; the IR spectrum of a film of this solutlon-on a 
sitver chloride disk exhibits maxEma only at the same wave- 


lengths as that of a similar preparation of a film of propyl¬ 
ene glycol, 

C: Identification of dipropylene glycol (where stated on the 
label)—Add about 10 mL ot isopropyl alcohol to 2 g of Solu- 
tion, mix, and filter. Evaporate the filtrate to about 1 ml on 
a steam bath: the IR spectrum of a film of this solution on a 
silver chloride disk exhibits maxima only at the same wave- 
lengths as that of a similar preparation of a film of 
dipropylene glycol. 

D: Identification of glycine —Place about 1 g of Solution in 
a 50-mL beaker, add about 20 ml of water, and swirl to 
dissolve. Heat to boiling on a hot piąte, and add about 
60 mg of ninhydrin: a oeep violet color immediately devel- 
ops. 

pH (791): between 3.0 and 5.0, in a solution prepared by 
dilutlng 3 g of the Solution with water to obtain 10 mL 
Arsenie, Method l (211)—Prepare the Test Preparation using 
an accurately weighed quantity of the Solution. The limit is 
2 pg per g. 


Deiete the fotiowing: 

*Meavy met ais, Method I (231)—Proceed as directed in 
the chapter, except to use the following modifications. 

Test Preparation —Prepare as directed in the chapter, us¬ 
ing an accurately weighed guantity of Solution. !f the sotu- 
tion is not elear after dilution to 40 mL, heat for severa! 
minutes between 60° and 80°, and cool to room tempera¬ 
turę. If the solution remains doudy, repeal from the begin- 
ning with the following modification: add 3 mL of hydro- 
chloric add prior to adjustment of the pH with 6 N 
ammonium hydroxide. 

Monitor Preparation —Prepare as directed in the chapter, 
using the same modifications described for Test Preparation 
if necessary. 

Procedurę —To eacli of the Lhree tubes containing the 
Standard Preparation , the Test Preparation, and the Monitor 
Preparation, add 2 mL of pH 3.5 Acetale Buffer, and heat 
gently to between 60° and 80°. To the Standard Preparation 
add 6 drops of sodium sulfide TS. To the Test Preparation 
and the Monitor Preparation add 12 drops of sodium suifide 
TS, Cooi to room temperaturę, and dilute the contents of 
each tubę with water to 50 mL Gently mix each Lube by 
inverting twice. Al Iow to stand for 5 minutes, and view 
downward over a white su idące. The color of the solutlon 
from the Test Preparation is not darker than that of the solu- 
tion from the Standard Preparation, and the color of the 
solution from the Monitor Preparation is the same as or 
darker than the color of the solution from the Standard 
Preparation. If the color of the solutlon from the Monitor 
Preparation is lighter than the color of the solution from the 
Standard Preparation , repeat the procedurę with the fotlow- 
ing modification: after tne heating step, to the Monitor Prep- 
arotion and the Test Preparation add 1.0 mL, instead of 
12 drops, of sodium sulfide TS. Not morę than 10 pg per g 

i S found.* lOriicia! I -|an- 20 1S) 

Limit of iron— Using about 5,4 g of Aluminum Zirconium 
Tetrachlorohydrex Gly Solution, accurately weighed, instead 
of Aluminum Zirconium Octachlorohydrate, proceed as di¬ 
rected in the test for the Limit of iron under Aluminum Zirco¬ 
nium Octachlorohydrate. The limit is 75 pg per g. 

Content of aluminium —Using about 0.3 g of Aluminum 
Zirconium Tetrachlorohydrex Gly Solution instead of Alumi¬ 
num Zirconium Octachlorohydrate, proceed as directed m 
the test for the Content of aluminum under Aluminum Zirco¬ 
nium Octachlorohydrate. Use the result to caiculate the Alu¬ 
minum/zirconium atomie ratio and the (Aluminum plus zirco¬ 
nium)/chloride atomie ratio. 

Content of zirconium— Using about 500 mg of Alumi¬ 
num Zirconium Tetrachlorohydrex Gly Solution, accurately 
weighed, instead of Aluminum Zirconium Octachlorohy¬ 
drate, proceed as directed in the test for the Content of 
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zirconium under Aluminum Ztrconium Octachlorohydrate. Use 
the result to calcu fate the Aiumlnum/zirconium atomie ratio 
and the (Aluminum plus zirconium)/ch lor i de atomie ratio . 
Alumimrni/zirconium atomie ratio— Divide the percent- 
age of aluminum found In the test for Content of aluminum 
by the percentage of zirconium found in the test for Content 
of zirconium, and multiply by 92.97/26.98, in which 92.97 is 
the atomie weight of zirconium eorrected for 2% hafnium 
content, and 26.98 is the atomie weight of aluminum: the 
ratio is between 2.0:1 and 5.99:1. 

Content of chlor ide—Using about 500 mg of Aluminum 
Zirconium Tetrachlorohydrex Cly Solution, accurately 
weighed, instead of Aluminum Zirconium Octachlorohy- 
drate, proceed as directed in the test for the Content of 
chioride under Aluminum Zirconium Octachlorohydrate. Use 
the result to calcuiate the (Aluminum plus zirconium)/chioride 
atomie ratio . 

(Aluminum plus zirconium)/chioride atomie ratio— 

Calcuiate the (aluminum plus zirconEum)/chloride atomie ra¬ 
tio by the formula: 

[(Al/26.98) + (Zr/92.97)]/(CI/35AS3} 

in which Ai t Zr, and Cl are the percentages of aluminum, 
zirconium, and chioride found in the tests for Content of 
aluminum, Content of zirconium, and Content of chioride, re- 
spectively; 26,98 is the atomie weight of aluminum; 92.97 is 
the atomie weight of zirconium eorrected for 2% hafnium 
content; and 35.453 is the atomie weight of chlorine: the 
ratio is between 1.5:1 and 0.9:1. 

Ass ay— Calcuiate the percentage of anhydraus aluminum 
zirconium tetrachlorohydrate in the Solution by the formula: 

A/({26.98y + 92.97 + 1 7.01 [3 y + 4 - (y + 1 )/z] + 
35.453(y + 1 )/z}/26.98y) 

in which Al is the percentage of aluminum found in the test 
for Content of aluminum, y is the aluminum/zirconium 
atomie ratio found In the test for Aluminum/zirconium atomie 
ratio, z is the (aluminum plus zirconium)/ch!onde atomie ra¬ 
do found in the test for (Aluminum plus zirconium)/chioride 
atomie ratio, 26,98 is the atomie weight of aluminum, 92.97 
Is the atomie weight of zirconium eorrected for 2% hafnium 
content, 1 7.01 is the molecular weight of the hydroxide an¬ 
ion (OH), and 35.453 is the atomie weight of cnforine (Cl). 


Aluminum Zirconium Trichlorohydrate 

Al y Zr(OH) 3y ^ x a ■ nH.O 

» Aluminum Zirconium Trichlorohydrate is a poły- 
merie, loosely hydrated complex of basie alumn 
num zirconium chioride that encompasses a 
rangę of aluminum-to-zirconium atomie ratios 
between 2,0:1 and 5.99:1 and a rangę of (alumi¬ 
num plus zirconium)-to-chloride atomie ratios be¬ 
tween 2.1:1 and 1.51:1. It contains not less than 
90.0 percent and not morę than 110.0 percent of 
the labeled amount of anhydrous aluminum zir¬ 
conium trichlorohydrate, 

Packaging and storage— Preserve in well-closed eontain- 
ers, 

Labeling— The label States the content of anhydrous alumi¬ 
num zirconium trichlorohydrate. 

Identification— A solution (1 in 10) responds to the test 
for Chioride (191), 

pH (791): between 3.0 and 5.0, in a solution [15 in 100 
(w/w)]. 


Arsenie, Method ! (211): 2 pg per g. 


Defete the folfowmg; 

®Heavy metals, Method I (231)—Proceed as directed in 
the chapter, except to use the following modifEcations, 

Test Preparation —Prepare as directed in the chapter. !f 
the solution is not elear after diluUon to 40 ml, heat for 
several minutes between 60° and 8Q Ł , and cooi to room 
temperaturę. If the solution remains cloudy, repeat from the 
beginning with the following modification: add 3 ml of hy- 
drochioric add prior Lo adjustment of the pH with ó N anv 
monium hydroxide. 

Monitor Preparation—P rep are as directed in the chapter, 
using the same modifications described for Test Preparation 
tf necessary. 

Procedurę -^To each of the three tubes containing the 
Standard Preparation, the Test Preparation, and the Monitor 
Preparation, add 2 ml of pH 3,5 Acetale Buffer, and heat 
gently to between 60 c and 80T To the Standard Preparation 
add 6 drops of sodium sulfide TS. To the Test Preparation 
and the Monitor Preparation add 12 drops of sodium sulfide 
TS. Coo! to room temperatura, and di lute the contents of 
each tubę with water to 50 mL Gently mix each tubę by 
inverting twice. Allow to stand for 5 minutes, and view 
downward over a white surface. The color of the solution 
from the Test Preparation is not darker than that of the solu¬ 
tion from the Standard Preparation and the color of the 
solution from the Monitor Preparation is the same as or 
darker than the color of the solution from the Standard 
Preparation. If the color of the solution from the Monitor 
Preparation is Eighter than the color of the solution from the 
Standard Preparation , repeat the procedurę with the follow¬ 
ing modification: after the heattng step, to the Monitor Prep- 
aradon and the test Preparation add 1.0 ml, instead of 
12 drops, of sodium sulfide TS. Not morę than 20 |ig per g 
is found.* (pitfcbi ho^oib) 

Limit of iron —Using Aluminum Zirconium 
Trichlorohydrate instead of Aluminum Zirconium Octachlo¬ 
rohydrate, proceed as directed in the test for Limit of iron 
under Aluminum Zirconium Octachlorohydrate. The specifred 
result is obtained (150pg per g limit), 

Content of alumimim —-Using Aluminum Zirconium 
Trichlorohydrate instead of Aluminum Zirconium Octachlo¬ 
rohydrate, proceed as directed in the test for Content of alu¬ 
minum under Aluminum Zirconium Octachlorohydrate. Use 
the result obtained to calcuiate the Aluminum/zirconium 
atomie ratio and the (Aluminum plus zirconium)/chioride 
atomie ratio , 

Content of zirconium —Using Aluminum Zirconium 
Trichforohydrate instead of Aluminum Zirconium Octachlo¬ 
rohydrate, proceed as directed in the test for Content of zir¬ 
conium under Aluminum Zirconium Octachlorohydrate. Use 
the result obtained to calcuiate the Aluminum/zirconium 
atomie ratio and the (Aluminum plus zirconium)/chioride 
atomie ratio. 

ASumiiium/zirconium atomie ratio —Divide the percent¬ 
age of aluminum found in the test for Content of aluminum 
by the percentage of zirconium found in the test for Content 
of zirconium, and multlply by 92.97/26.98, in which 92.97 is 
the atomie weight of zirconium eorrected for 2% hafnium 
content, and 26.98 is the atomie weight of aluminum: the 
ratio is between 2,0:1 and 5,99:1. 

Content of chioride —Using Aluminum Zirconium 
Trichlorohydrate Instead of Aluminum Zirconium Octachlo¬ 
rohydrate, proceed as directed in the test for Content of 
chioride under Aluminum Zirconium Octachlorohydrate. Use 
the result obtained to calcuiate the (Aluminum plus zirco¬ 
nium)/ chioride atomie ratio. 
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(Aluminum plus zirconium)/chlonde atomie ratio— 

Calculate the (aluminum plus zsrconium)/chloride atomie ra¬ 
tio by the formula: 

[(A//26.98) + (Zr/92.9 7)]/(C//35.453) 

in whlch Al, Zr, and Cl are the percentages of aluminum, 
zirconium, and chloride as determined in the tests for Con¬ 
tent of aluminum, Content of zirconium, and Contenf of chlo¬ 
ride, respeetively; 26,98 is the atomie weight of aluminum; 
92.97 is the atomie weight of zirconium corrected for 2% 
hafnium content; and 35.453 is the atomie weight of chło¬ 
nne: the ratio is between 2.1:1 and 1.51:1. 

Assay—Calcu[ate the percentage of anhydrous aluminum 
zirconium trichlorohydratę in the Aluminum Zirconium 
Trichlorohydrate by the formula: 

A/({2ó.98y + 92.97 4 1 7.01 [3y + 4 - (y + 1 )/z] + 
35,453(y + 1)/z}/2ó.98y) 

in whlch Al is the percentage of aluminum found in the test 
for Content of aluminum, y is the aluminum/zireonium 
atomie ratio found in the test for Aluminum/zirconium atomie 
ratio, z is the (aluminum plus zirconium)/chloride atomie ra¬ 
do found in the test for (Aluminum plus zirconium)/chloride 
atomie ratio, 26.98 is the atomie weight of aluminum, 92.97 
is the atomie weight of zirconium corrected for 2% hafnium 
content, 1 7.01 is the molecuiar weight of the hydroxFde an¬ 
ion (OH), and 35.453 is the atomie weight of cnlorine (Cf). 


Aluminum Zirconium Trichlorohydrate 
Solution 


» Aluminum Zirconium Trichlorohydrate Solution 
is a polymeric, loosely hydrated complex of basie 
aluminum zirconium chloride that encompasses a 
rangę of aluminum-to-zirconium atomie ratios 
between 2.0:1 and 5.99:1 and a rangę of {alumi¬ 
num pius zirconium)-to-chloride atomie ratios be¬ 
tween 2.1:1 and 1.51:1. The following solvents 
may be used: water, propylene glycol, or 
dipropylene glycol. It contains the equivalent of 
not less than 90.0 percent and not morę than 
110.0 percent of the labeled concentration of an¬ 
hydrous aluminum zirconium trichlorohydrate. 

Packaging and stora ge—Pres en/e En well-dosed contain- 

ers. 

Labeling—Label Solution to State fhe soivent used and the 
claimed concentration of anhydrous aluminum zirconium 
trichlorohydrate. 

Identification— 

A: A solution containing the equivalent of about 1 00 mg 
of anhydrous aluminum zirconium trichlorohydrate per ml 
responds to the test for Chloride (191), 

B: Identification of propylene glycol (where stated on the 
label)—Add about 10 mL of isopropyl alcohol to 2g of Solu- 
tion, mix, and filter, Evaporate the filtrate to about 1 mL on 
a steam bath: the IR spectrum of a film of this solution on a 
$itver chloride disk exhibits maxima only at the same wave- 
lengths as that of a simflar preparation of a film of propyl¬ 
ene glycol 

G fdentification of dipropylene glycol (where stated on the 
label)—Add about 10 ml of isopropyl alcohol to 2 g of Solu¬ 
tion, mix, and filter. Evaporate the filtrate to about 1 ml on 
a steam bath: the IR spectrum of a film of this solution on a 
silver chloride disk exhibits maxima only at the same wave- 


lengths as that of a similar preparation of a film of 
dipropylene glycol. 

pH (791): between 3,0 and 5.0, in a solution prepared by 
drlutśng 3 g of the Solution with water to obtain 1 0 mL 
Arsenie, Method I (211 )—Prepare the Test Preparation using 
an accurately weighed quantity of the Solution. The limit is 
2 (.ig per g. 

Dełete the following 

§ Heavy met ais, Method I (231)—Proceed as direeted En 
the chapter, except to use the following modifications. 

Test Preparation —Prepare as direeted in the chapter, us¬ 
ing an accurately weighed guantky of Solution. If the solu¬ 
tion is not elear after dilution to 40 mL, heat for several 
minutes between 60° and 80 a , and cod to room tempera¬ 
turę. If the solution remains cloudy, repeat from the begin- 
ning with the following modification: add 3 ml of hydro- 
chloric add prior to adjustment of the pH with 6 N 
ammomum hydroxide. 

Mon/tor Preparation— Prepare as direeted in the chapter, 
using the same modifications described for Test Preparation 
if necessa ry. 

Procedurę— To each of the three tubes containing the 
Standard Preparation, the Test Preparation f and the Monitor 
Preparation, add 2mL of pH 3.S Acetate Buffet , and heat 
gently to between 60 Ł and SOL To the Standard Preparation 
add 6 drops of sodium sulfide TS. To the Test Preparation 
and the Monitor Preparation add 12 drops of sodium sulfide 
IS, Cool to room temperaturo, and di lute the contents of 
each tubę with water to 50 mL. Gently mix each tubę by 
inverting twice. Altów to stand for 5 minutes, and view 
downward over a wbite surface, The color of the solution 
from the Test Preparation is not dar ker than that of the solu¬ 
tion from the Standard Preparation, and the color of the 
solution from the Monitor Preparation is the same as or 
darker than the color of the solution from the Standard 
Preparation. If the color of the solution from the Monitor 
Preparation is lighter than the color of the solution from the 
Standard Preparatian , repeat Ehe procedurę willi the follow¬ 
ing modification: after tlie heating step, to the Mon/for Prep¬ 
aration and the Test Preparation add 1.0 mL, instead of 
12 drops, of sodium sulfide TS. Not morę than 10 jag per g 

1S fOUnd.# (Ctftidal |.jdn-201 

Limit of frori—Using about 5.4 g of Aluminum Zirconium 
Trichlorohydrate Solution, accurately weighed, instead of 
Aluminum Zirconium Octachlorohydrate, proceed as di- 
rected in the test for the Limit of iron under Aluminum Zirco¬ 
nium Octachlorohydrate . The limit is 75 pg per g. 

Content of aluminum—Using about 0.3 g of Aluminum 
Zirconium Trichlorohydrate Solution instead of Aluminum 
Zirconium Octachlorohydrate, proceed as di rected Jn the 
test for the Content of aluminum under Aluminum Zirconium 
Octachlorohydrate. Use the result to calculate the Aluminum/ 
zirconium atomie ratio and the (Aluminum plus zirconium)/ 
chloride atomie rado. 

Content of zirconium —Using about 500 mg of Alumi¬ 
num Zirconium Trichforohydrate Solution, accurately 
weighed, instead of Aluminum Zirconium Octachlorohy- 
drale, proceed as direeted in the test for the Content of 
zirconium under Aluminum Zirconium Octachlorohydrate . Use 
the result to calculate the Aluminum/zireonium atomie ratio 
and the ( Aluminum plus zirconium)/chioride atomie rado. 
Alummum/zirconium atomie ratio —Divide the percent- 
age of aluminum found in the test for Content of aluminum 
by the percentage of zirconium found in the test for Content 
ot zirconium ancfmultiply by 92.97/26.98, in which 92.97 is 
the atomie weight of zirconium corrected for 2% hafnium 
content, and 26.98 Es the atomie weight of aluminum: the 
ratio is between 2,0:1 and 5.99:1, 

Content of chloride— Using about 500 mg of Aluminum 
Zirconium Trichlorohydrate Solution, accurately weighed, in- 
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stead of Aluminum ZirconEum Octachlorohydrate, proceed 
as directed in the test for fhe Content of chloride under Alu¬ 
minum Zirconium Octachlorohydrate , Use the result to calcu- 
la te the (Aluminum plus zirconium)/chloride atomie rot/o. 

(Aluminum plus zircomum)/chloride atomie ratio— 

Calculate the (aluminum plus zirconium)/ch!orEde atomie ra¬ 
tio by the formula: 

[(Alf 26,98) + (Zr/92.97)J/(Q/35.453) 

in which Al, Zr, and Ci are the percentages of aluminum, 
zirconium, and chloride found in the test for Content of alu¬ 
minum, Content of zirconium, and Content of chloride, respec- 
tively; 26,98 Es the atomie weight of aluminum; 92.97 is the 
atomie weight of zirconium corrected for 2% hafnium con¬ 
tent; and 35.453 is the atomfc weight of chłonne: the ratio 
is between 2.1:1 and 1.51:1. 

Assay—Calculate the percentage of anhydrous aluminum 
zirconium trichlorohydrate En the Solution by the formula: 

AI([26SSy + 92.97 + 17.01 [3y + 4 - (y + 1 )/z] + 
35.453(y+l)/4/26.98y) 

En whfch Al is the percentage of aluminum found in the test 
for Content of aluminum, y is the aluminum/zirconium 
atomie ratio as determined in the test for Aluminum/zirco¬ 
nium atomie ratio, z is the (aluminum plus zirconium)/chfo- 
ride ratio determined in the test for (Aluminum plus zirco¬ 
nium)/ chloride atomie ratio, 26.98 is the atomie weight of 
aluminum, 92.97 is the atomie weight of zirconium cor¬ 
rected for 2% hafnium content, 1 7.01 is the molecular 
weight of the hydroxide anion (OH), and 35.453 is the 
atomie weight of chlorine (Cl), 


Aluminum Zirconium Trichlorohydrex 
Gly 

» Aluminum Zirconium Trich!orohydrex Gly is a 
derivative of Aluminum Zirconium 
Trichlorohydrate in which some of the water mol- 
ecules have been displaced by glycine, calcium 
glycinate, magnesium glycinate, potassium 
glycinate, sodium glycinate, or zinc glycinate. It 
encompasses a rangę of aluminum-to-zirconium 
atomie ratios between 2.0:1 and 5.99:1 and a 
rangę of (aluminum pius zirconium)-to-chloride 
atomie ratios between 2.1:1 and 1.51:1. It con- 
tains not less than 90.0 percent and not morę 
than 110.0 percent of the labeled amount of an¬ 
hydrous aluminum zirconium trichlorohydrate. 

Packaging and storage—Preserve in well-closed contaln- 
ers. 

Labeling—The Jabel States the form of glycine used and 
the claimed content of anhydrous aluminum zirconium 
trichlorohydrate. 

Identification— 

A: A solution (1 in 10) responds to the test for Chloride 
(191). 

B: Place about 0.5 g of it in a 50-mL beaker, add about 
20 ml of water, and swirl to dissolve. Heat to boilrng on a 
hot piąte, and add about 60 mg of ninhydrin: a deep violet 
color immedlately deveiops. 

pH (791): between 3.0 and 5.0, in a solution [15 En 100 (w/ 
w)]. 


Arsenie, Method I (21 1): 2 jig per g. 


Dełete the fol łowing; 

*Heavy met ais, Method I (231)—Proceed as directed in 
the chapter, except to use the followEng modifications. 

Test Preparotion —Prepare as directed rn the chapter. If 
the solution is not elear after dilution to 40 mL, heat for 
several minutes between 60^ and 80°, and cool to room 
temperaturę. If the solution remains doudy, repeat from the 
beginning with the foltowing modifEcation: add 3 ml of hy- 
drochforic acid prlor Lo adjustment of the pH with ó N am- 
monrum hydroxide. 

Monitor Preparotion —Prepare as directed in the chapter, 
using the same modificatlons described for Test Preparotion 
if necessary. 

Procedurę— To each of the three tubes containing the 
Standard Preparotion, the Test Preparotion, and the Monitor 
Preparotion, add 2 mL of pH 3,5 Acetale Buffer, and heat 
gently to between 60 r ' and 80”. To the Standard Preparotion 
add 6 drops of sodium sulfide T5. To the Test Preparotion 
and the Monitor Preparotion add 12 drops of sodium sulfide 
T5. Cool to room temperaturo, and di lute the contents of 
each tubę with water to 50 mL Gently mix each tubę by 
inverting lwice. Allow to stand for 5 minutes, and view 
downward over a white surface. The color of the solution 
from the Test Preparation is not darker than that of the solu- 
tron from the Standard Preparotion, and the color of the 
solution from the Monitor Preparation is the same as or 
darker than the color of the solution from the Standard 
Preparotion. If the color of the solution from the Monitor 
Preparotion is lighter than the color of the solution from the 
Standard Preparotion, repeat the procedurę with the follow- 
ing modifkation; after tne heating step, to the Monitoi Prep- 
aration and the Test Preparotion add 1,0 ml, instead of 
12 drops, of sodium sulfide TS. Not morę than 20 ug per g 
IS found.* (DMcial 

Limit of iron— Using Aluminum Zirconium Trichiorohydrex 
Gly instead of Aluminum Zirconium Octachlorohydrate, pro¬ 
ceed as directed En the test for Limit of iron under Aluminum 
Zirconium Octachlorohydrate . The specifled result Is obtained 
(1 50 fig per g limit), 

Content of aluminum—Using Aluminum Zirconium 
Trfch!orohydrex Gly instead of Aluminum Zirconium Octa¬ 
chlorohydrate, proceed as directed in the test for Content of 
aluminum under Aluminum Zirconium Octachlorohydrate. Use 
the result obtalned to calculate the Aluminum/zirconium 
atomie ratio and the (Aluminum plus zirconium)/chloride 
atomie ratio . 

Goratenf of zirconium— Using Aiumfnum Zirconium 
Trichlorohydrex Gly instead of Aluminum Zirconium Octa¬ 
chlorohydrate, proceed as directed in the test for Contenf of 
zirconium under Aluminum Zirconium Octachlorohydrate. Use 
the result obtained to calculate the Aluminum/zirconium 
atomie ratio and the (Aluminum plus zirconium)/chloride 
atomie ratio. 

Aluminum/zirconium atomie rafio —DivEde the percent¬ 
age of aluminum found En the test for Content of aluminum 
by the percentage of zirconium found tn the test for Content 
of zirconium, a nu rnultiply by 92.97/26.98 , in which 92.97 is 
the atomie weight of zirconium corrected for 2% hafnium 
content, and 26.98 is the atomie weight of aluminum: the 
ratio Es between 2.0:1 and 5.99:1. 

Content of chloride— Using Aluminum ZirconEum 
Trichlorohydrex Gly instead ot Aluminum Zirconium Octa¬ 
chlorohydrate, proceed as directed in the test for Content of 
chloride under Aluminum Zirconium O etach loro hydra te. Use 
the result obtained to calculate the (Aluminum plus zirco¬ 
nium)/chloride atomie ratio, 
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(Aluminum plus zirconium)/chloride atomie ratio— 

Calculate the (aluminum plus zćrconium)/chloride atomie ra~ 
tło by the formula: 

[(Al/26.98} + (Zr/92.97)1/(0/35.453) 

in which Al, Zr, and Cl are the percentages of aluminum, 
zirconium, and chloride as determrned in the tests for Con- 
tent of aluminum, Content of zirconium, and Conlent of chło¬ 
ńcie, respectively; 26.98 is the atomie weight of aluminum; 
92.97 is the atomie weight of zirconium corrected for 2% 
hafnium content; and 35.453 is the atomie weight of chło¬ 
nne: the ratio is between 2.1:1 and 1.51:1. 

Assay—Calculate the percentage of anhydrous aluminum 
zirconium trichlorohydrate in the Aluminum Zirconium 
Trichlorohydrex Cly by the formula: 

A/((26.98y + 92.97 4- 1 7.01 [3y + 4 - (y + 1 )/z] + 

35.453(y + 1}/z]/26.98y) 

in which Al is the percentage of aluminum found in the test 
for Content of aluminum, y is the aluminum/zirconium 
atomie ratio found in the test for Aluminum/zirconium atomie 
ratio, z is the (aluminum plus zirconlurrO/chloride atomie ra¬ 
tio found in the test for (Aluminum plus zirconium)/chloride 
atomie ratio , 26.98 is the atomie weight of aluminum, 92.97 
ts the atomie weight of zirconium corrected for 2% hafnium 
content, 1 7.01 js the molecular weight of the hvdroxide an¬ 
ion (OH), and 35.453 is the atomie weight of chłonne (Cl). 


Aluminum Zirconium Trichlorohydrex 
Ciy SoBution 

» Aluminum Zirconium Trichlorohydrex Cly Solu- 
tion is a solution of Aluminum Zirconium 
Trichlorohydrate in which some of the waters of 
hydration have been displaced by glycine, cal- 
cium glycinate, magnesium glycinate, potassium 
glycinate, sodium glycinate, or zinc glycinate. It 
encompasses a rangę of aluminum-to-zirconium 
ratios between 2.0:1 and 5.99:1 and a rangę of 
(aluminum plus zirconium)-to<hloride atomie ra¬ 
tios between 2.1:1 and 1.51:1. The following sol- 
vents may be used: water, propylene glycol, or 
dipropylene glycol. It contains the equivalent of 
not less than 90.0 percent and not morę than 
110.0 percent of the labeled concentration of an¬ 
hydrous aluminum zirconium trichlorohydrate. 

Packaging and sto ragę —Preserve in well-dosed contain- 
ers. 

Lafoeiing—Label Soiution to State the solvent and form of 
gtydne used and the daimed concentration of anhydrous 
aluminum zirconium trichlorohydrate. 

Identification— 

A: A solution containing the equivaient of about 100 mg 
of anhydrous aluminum zirconium trichlorohydrate per ml 
responds to the test for Chloride (191). 

B: Identification of propylene glycol (where 5 tatęd on the 
labę!)—Add about 10 mL of isopropyl alcohol to 2 g of Solu¬ 
tion, mix, and fil ter. Evaporate the filtrate to about 1 mL on 
a steam bath: the IR spectrum of a film of this solution on a 
silver chioride disk exhibits maxima only at the same wave- 
lengths as that of a similar preparation of a film of propyl- 
ene glycol. 

C: Identification of dipropylene glycol (where stated on the 
label)—Add about 10 ml of isopropyl alcohol to 2 g of Solu- 


tion, mix, and filter. Evaporate the filtrate to about 1 mL on 
a steam bath: the IR spectrum of a film of this solution on a 
silver chloride disk exhibits maxima only at the same wave- 
lengths as that of a similar preparation of a film of 
dipropylene glycol. 

D: Identification of glycine —Place about 1 g of Solution in 
a 50-mL beaker, add about 20 mL of water, and swirl to 
dtssolve. l-leat to boi ling on a hot piąte, and add about 
60 mg of ninhydrin: a Ćfeep vlolet color immediately devel- 
ops. 

pH (791): between 3.0 and 5.0, in a solution prepared by 
dilutlng 3 g of the Solution with water to obtain 10 mL. 
Arsenie, Method I { 211)—P rep are the Test Preparation using 
an accurately weighed quantity of the Solution. The limit is 
2 ng per g, 

Delete the following 

®Heavy metals, Method I (231)—Proceed as directed in 
the chapter, except to use the following modificadons. 

Test Preparation —Preparę as directed in the chapter, us¬ 
ing an accurately weighed guantity of Solution. If the soiu¬ 
tion is not elear after dilution to 40 mL, heat for several 
minutes between 60° and 80 c , and cool to room tempera¬ 
turę. If the solution remains doudy, repeat from the begin- 
ning with the following modification: add 3 mL of hydro- 
chloric add prior to adjustment of the pH with 6 N 
ammonium hydroxide. 

Monitor Preparation^ Pre parę as directed in the chapter, 
using the same modifications described for fet Preparation 
if necessary. 

Procedurę —To eacli of the three tubes containing the 
Standard Preparation, the Test Preparation , and the Monitor 
Preparation, add 2 mL of pff 3,5 Buffer, and heat 

gently to between 60° and 80°, To the Standard Preparation 
add 6 drops of sodium sulfide TS. To the Test Preparation 
and the Monitor Preparation add 12 drops of sodium sulfide 
TS. Cool to room temperaturę, and dilute the contents of 
each tubę with water to 50 mL Gently mix each tubę by 
inverting twice. Al Iow to stand for 5 minutes, and view 
downward over a white surface, The color of the solution 
from the Test Preparation is not darlcer than that of the solu¬ 
tion from the Standard Preparation, and the color of the 
solution from the Monitor Preparation is the same as or 
darker than the color of the solution from the Standard 
Preparation. If the color of the solution from the Monitor 
Preparation is fighter than the color of the solution from the 
Standard Preparation, repeat the procedurę with the follow¬ 
ing modification: after tne heating step, to the Monitor Prep¬ 
aration and the Test Preparation add 1.0 mL, instead of 
12 drops, of sodium sulfide TS, Not morę than 10 pg per g 
Is found,* {Orfieial l-laiWOtS) 

Limit of iron—Using about 5,4 g of Aluminum Zirconium 
Trichlorohydrex Gly Solution, accurately weighed, instead of 
Aluminum Zirconium Octachlorohydrate, proceed as di¬ 
rected in the test for the Limit of iron under Aluminum Zirco¬ 
nium Octachlorohydrate. The limit is 75 pg per g. 

Content of aluminum—Using about 03 g of Aluminum 
Zirconium Trich3orohydrex Cly Soiution instead of Aluminum 
Zirconium Octachlorohydrate, proceed as directed in the 
test for the Content of aluminum under Aluminum Zirconium 
Octachlorohydrate . Use the resuit to calculate the Aluminum/ 
zirconium atomie ratio and the (Aluminum plus zirconium)/ 
chioride atomie ratio. 

Content of zirconium—Using about 500 mg of Alumi¬ 
num Zirconium Tnchlorohydrex Gly Solution, accurately 
weighed, instead of Aluminum Zirconium Octachlorohy¬ 
drate, proceed as directed in the test for the Content of 
zirconium under Aluminum Zirconium Octachlorohydrate. Use 
the result to calculate the Aluminum/zirconium atomie ratio 
and the (Aluminum plus zirconium)/chloride atomie ratio. 




USP 40 


Offidal Monographs / Amantadine 2705 


Alummum/zirconium atomie ratiO“Divide the percent¬ 
age of aluminum found in the test for Content of afuminum 
by the percentage of zirconium found in the test for Content 
of zirconium and muitlply by 92.97/26.98, in which 92.97 is 
the atomie weight of zirconium corrected for 2% hafnium 
content, and 26.98 is the atomie weight of aEuminum; the 
ratio is between 2.0:1 and 5.99:1. 

Content of chloride —Usinq about 500 mg of Aluminum 
Zirconium Trichiorohydrex Gly Solution, accurately weighed, 
instead of Aluminum Zirconium Octachforohydratę, proceed 
as directed in the test for the Content of chloride under Alu¬ 
minum Zirconium Odachlorohydrate. Use the resuEt to calcu- 
la te the (Aluminum plus zirconium)/chloride atomie ratio, 
(AHuminum plus zirconium)/chloride atomie ratio— 
Calculate the (aluminum plus zirconium)/chlonde atomie ra¬ 
tio by the formula: 

[(A//26.98) + (Zr/92.9 7}]/(C//35.45 3) 

in which Al, Zr, and Ci are the percentages of aluminum, 
zirconium, and chloride found in the tests for Content of 
aluminum, Content of zirconium , and Content of chloride, re- 
spectively; 26.98 is the atomie weight of afuminum; 92.97 is 
the atomie weight of zirconium corrected for 2% hafnium 
content; and 35.453 is the atomie weight of chiorine: the 
ratio is between 2.1:1 and 1.51:1. 

Assay— Calculate the percentage of anhydrous aJuminum 
zirconium tnehlorohydrate in the Solution by the formula: 

4/({2ó.98y + 92.97 + 17.0T[3y + 4 - (y + 1)/z] + 
35.453(y + 1 )/z}/2ó.98y) 

in which Al is the percentage of aluminum found in the test 
for Content of aluminum ł y is the aluminum/zirconium 
atomie ratio, as determined in the test for Aluminum/zirco¬ 
nium atomie ratio i, z is the (afuminum plus zirconium)/chlo- 
ride atomie ratio as determined in the test for (Aluminum 
pfus zirconium)/chioride atomie ratio, 26 .98 is the atomie 
weight of aluminum, 92.97 is the atomie weight of Zimo¬ 
niu m corrected for 2% hafnium content, 1 7.01 is the mo- 
lecular weight of the hydroxide anion (OH), and 35.453 is 
the atomie weight of chiorine (Cl). 


Amantadine Hydrochloride 



C10H17N ■ HC! 187.71 

Tricyclo[3.3.1.1 ^ ? ]decan-1 -aminę, hydrochloride; 

1-Adamantanamine hydrochioride [665-66-7]. 

DEFINBTION 

Amantadine Hydrochloride contains NIT 98.5% and NMT 
101.5% of C !0 H 17 N ■ HCL 

IDENTIFICATION 

* A. iNFRARED ABSORPTION (197S) 

Celi: 1 mm 

Sample solution: 50 mg En 10 mL of OJ N hydrochfo- 
rtc acid, and filter. Transfer the filtrate to a suitable 
separator, add 1 mL of 5 N sodium hydroxide, and ex- 
tract with 5 mL of methylene chloride. 


Acceptance criteria: Meets the requirements 

AS5AY 

• Procedurę 

Sample: Dissoke 120 mg of Amantadine Hydrochloride 
in a mixture of 30 ml of gfacia! acetic add and 10 ml 
of mercuric acetate TS. 

Analysis: Ti tratę with OJ N perchtonc acid VS, deter- 
mining the endpornt potentiometricaEly, using suitable 
eiectrodes. Perform a blank determination. Each mL of 
0.1 N perchloric acid is equivalent to 18,77 mg of 
amantadine hydrochlonde (C10H17N ■ MCI). 

Acceptance criteria: 98.5%~1 01,5% 

in/IPURITIES 


Betele the fotlowing: 


# * Heaw Metals, Method I (231) 

Test preparation: Use 1 mL of 1 N acetic acid. 

Acceptance criteria: NMT 10 ppm# t0 ffida] 1^201.8) 

* Orcanic Hmpurittes 

Internal standard solution: 50 mg/mL of adamantane 
in dlchloromethane 

Standard solution: Transfer 10 mg of USP Amantadine 
Hydrochloride RS to a separator. Add 20 mL of 5.0 M 
sodium hydroxide and 18 mL of dichloromethane, and 
shake for 10 min. Remove the water layer, dry the or¬ 
ganie Jayer by swirling with anhydrous sodium sulfate, 
and a!Iow to stand for a few min to ensure that alt 
remaining water has been removed. Filter, collect the 
filtrate in a 20-mL volumetnc fiask, add 0.2 mL of inter¬ 
nal standard solution, and di lute with dichloromethane 
to volume. 

Sample solution: Transfer HO g of Amantadine Hydro¬ 
chioride to a separator. Add 20 mL of 5.0 N sodium 
hydroxide and 18 mL of dichloromethane, and shake 
for 10 min. Remove the water layer, dry the organie 
fayer by swirling with anhydrous sodium sulfate, and 
allow to stand for a few min to ensure that all remain¬ 
ing water has been removed. Filter, collect the filtrate in 
a 20-mL volumetric fiask, add 0.2 ml of Internal stan¬ 
dard solution^ and dilute with dichloromethane to 
yolume, 

Chromatographlc system 

(See Chromatograpny (621), System Suitability.) 

Modę: GC 

Detector: Flame ionization 
Detector temperaturę: 300° 

Column: 0.53-mm x 30-m fused-silica column coated 
with 1.0-jim G27 stationary phase 
Column temperaturo: See Tobie h 




Table 1 


Initial 

Temperaturę 

n 

Temperatura 

Ramp 

r/mliri 

Finał 

Temperatura 

n 

Hołd Time at 
Finał 

Temperatura 

(min) 

70 

0 

70 

5 

70 

10 

250 

At Jeast 1 7 


Carrier gas: Helium 
Flow ratę: 4 mL/min 
Injectlon size: 2 |iL 
Injector temperaturę: 220° 

Injectlon type: 

Split flow: 200 mL/min 
Split flow ratio: 50:1 
System suitability 
Sample: Standard solution 

[Notę—T he relative retention times for adamantane and 
amantadine are about 0.7 and 1.0, respeetively.] 
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Suitability requirements 
Resolution: NLT 20 between adamantane and 
amantadine 

Relative standard deviatfon: NMT 5.0% determined 
from the peak response ratios of amantadine to 
adamantane 
Analysis 

Sam pies: Standard solution and Sampie soiution 
CakuSate the percentage of each impurity in the por- 
tion of amantadine hydrochloride (C 10 H 17 N ■ HCI) 
taken: 

Result - (Ru/Rs) x (Cs/Cu) x 100 

Ru = peak response rado of each impurity to 
adamantane from the Sample solution 
Rs = peak response ratio of amantadine to 

adamantane from the Standard solution 
C s = concentration of USP Amantadine 

Hydrochtoride RS in the Standard solution 
(mg/mL) 

Cu = concentration of the Sample solution (mg/mL) 
Acceptance criteria 
Individual impurities: NMT 03% 

Total impurities: NMT 1.0% 

5PECIF1C TE5TS 
« PH (791) 

Sample: 0.2 g/mL in water 
Acceptance criteria: 3.0-5.5 
® Clarity and Cołor of Solution 

Sample: Dissolve 2 g in 1 0 mL of water. 

Acceptance criteria: Solution is elear and nearly 
colorless. 

ADD1TBONAL REQUIREMENTS 

* Packaging and Storage: Preserve in well-closed 
containers. 

* USP Reference Standards (11) 

USP Amantadine Hydrochloride RS 


Amaratadine Hydrochloride Capsułes 

DEFINITION 

Amantadine Hydrochloride Capsules contain NLT 95.0% and 
NMT 105.0% of the labeled amount of amantadine hy- 
drochloride (C 10 H 17 N * HO). 

IDENTIFICATEON 
o Bnfrared ABSORPTION (197S) 

Celi: 1 mm 

Sample solution: PEace the contents of Capsules, equiv- 
alent to 200 mg of amantadine hydrochloride, in a ves- 
sel, dissolve in 01 N hydrochloric add, and fil ter. Trans¬ 
fer the fiftrate to a separator, add 1 mL of 5 N sodium 
hydroxide, and extract with 5 mL of methylene chlo- 
ride. Filter the extract through anhydrous sodium sul- 
fate, and rinse the anhydrous sodium sulfate with 2 mL 
of methyiene chloride. 

ASSAY 
o Procedurę 

Internal standard solution: 0.4 mg/mL of naphthalene 
in hexane 

Standard stock soiution: 2 mg/mL of USP Amantadine 
Hydrochloride RS in water 

Standard solution: Pipet 25.0 mL of Standard stock so¬ 
iution into a 250-mL separator, and add 25 ml of 2.0 N 
sodium hydroxide and 50.0 mL of internal standard so¬ 
lution. Shake for 60 min, and collect the hexane layer 
(Standard solution). 


Sampie soiution: Transfer NLT 20 Capsuies to a 
200-mL volumeLric fiask. Add 40 mL of 0.1 N hydra¬ 
ch loric add, and heat gentfy to athieve complete disso- 
iution. Cool, and diiute with water to vo!ume. Pipet 
5.0 mL of the soiution into a 250-mL separator, and 
add 40 mL of 1.0 N sodium hydroxlde and 50.0 mL of 
Internal standard solution . Shake for 60 min, and colfect 
the hexane layer (Sample solution). 

ChrurnaLugraphic system 
(See Chroma tog raphy (621), System Suita bliI ty.) 

Modę: GC 

Detector: Flame ionization 

Column: 2-mm x 1.22-m; glass column packed with 
10% phase Cl on 100- to 120-mesh support SI A 
Temperaturę 
Column: 115° 

Injector: 250° 

Detector biock: 250° 

Injection size: 1 pL 
System suitabiltty 
Sample: Standard solution 
Suitabiltty requirements 
Resolution: NLT 2 between napthalene and 
amantadine 

Taffing factor: NMT 2.0 for the analyte peak 
Relative standard deviadon: NMT 2.0% 

Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of CioH^N HCI in the por- 
tion taken: 

Result =: (Ru/Rs) x (Cs/Cu) x 100 

Ru - peak response ratios from the Sampie solution 

Rs = peak response ratios from the Standard 

solution 

Cs = concentration of USP Amantadine 

Hydrochloride RS in the Standard solution 
(mg/mL) 

C y - nominał concentration of the Sampie soiution 
(mg/mL) 

Acceptance criteria: 95.0%-l 05.0% 

PERFORMANCE TESTS 
O OlSSOLUTION (711) 

Test 1: Procedurę for a Pooled Sample 
Medium: Water; 900 mL 
Apparatus 1: 100 rpm 
Time: 45 min 

Internal standard soiution: 0.054 mg/mL of naphtha- 
!ene in hexane 

Standard stock soiution: 0.1 mg/mL of USP 
Amantadine Hydrochloride RS in water 
Standard soiution: Pipet 15.0 mL of Standard stock 50 - 
luthn into a 50-mL screw-capped test tubę, add 
5.0 mL of 5 N sodium hydroxide and 10.0 mL of Inter- 
nol standard solution , and shake for 60 min. Collect 
the hexane layer, 

Sample soiution: Filter 15.0 ml of the solution under 
test, and place into a 50-mL screw-capped test tubę. 
Pipet 5.0 mL of 5 N sodium hydroxide and 10.0 mL of 
the fntemal standard solution into the test tubę, and 
shake for 60 min. Collect the hexane layer (Sampie 
solution ). 

Chromatographic system: Proceed as directed En the 
Assay. 

Injection size: 2.5 pi 
Analysis 

Samples: Standard solution and Sample soiution 
Tolerances: NLT 75% (Q) of the labeled amount of 
C]oH 1? N - HO is dissolved. 

Test 2: If the produet complies with this test, the iabel- 
Ing indicates that rt meets USP Dissoiution Test 2. 
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Medium: Water; 900 mL 

Apparatus 2: 75 rpm, with sinkers. [Notę —A suitable 
sin ker is avatlable as catalog number CAPWHT-25 from 
www.qla-ilc.com or www.tabletdrssolution.com or 
www.labhut.com.] 

Time: 45 min 

Interna! standard solution: 0,06 mg/ml of naphtha- 
lene in hexane$ 

Standard stock solution: 0.12 mg/mL of USP 
Amantadine Hydrochloride RS in Medium 
Standard solution: Transfer 60,0 mL of the Standard 
stock solution to a 200-mL volumetric fiask. Add 20 mL 
of 5 N sodium hydroxide and 40.0 mL of Internal stan¬ 
dard solution , Sbake the fiask for approximate]y 10 
min, and ailow the layers to separate. Use the top 
layer for injection. The finał concentration is about 
0,18 mg/m L. 

Sample solution: Transfer 3,0 mL of the solution 
under test to a centrifuge tubę. Add 1.0 mL of 5 N 
sodium hydroxide and 2,0 mL of Internal standard solu¬ 
tion. Shake the tubę for approximate!y 1 0 min, and 
aliow the layers to separate. Use the top layer for 
injection. 

Chromatographic system 

(See Chromatograpny (621), System Suitability.) 

Modę: GC 

Detector: Fłame lonizadon 

Column: 032-mm x 30-m, 0,25-pm film, phase G1 
iemperature 

Qven: 100 Ł for 3 min, to 200° at IO°/min, held at 
20Q D for 2 min 
Injector: 250° 

Detector: 300° 

Carrier gas: Helium, 1.4 mL/min 
Flow ratę: 20 mL/min 
Injection size: 2 pi 
System suitability 
Sample: Standard solution 
Suitability reguiremenfs 
Resolution: NLT 2 be twe en naphthaiene and 
amantadine hydrochloride 
Tailing factor: NMT 2,0 for amantadine 
hydrochloride 

Relative standard deviation: NMT 2,0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of amantadine hydrochfo- 
ride refeased: 

Resuit = (Ru/Rs) x (C s /L) x V x 100 

Ru - ratio of the peak areas from the Sample 
solution 

Rs - average ratio of the peak areas from the 
Standard solution 

Cs = concentration of amantadine hydrochloride In 
the Standard stock solution (mg/mL) 

L = labef claim (mg/capsuie) 

V - volume of Meaium t 900 mL 
Tolerances: NLT 75% (Q) of the labeled amount of 
amantadine hydrochloride is dissolved. 

9 U Ml FOR MITY OF Oosage Units (905): Meet the 
requirements 

ADDITiONAL REQUIREMENT5 

* Packaging AND Storage: Preserve in tight containers. 
o Labeling: When morę than one Dhsoiuthn test is given, 
the labeling States the Dissolution test used onfy if Test 1 
ts not used/ 


* USP Reference Stanoards (11) 

USP Amantadine Hydrochloride RS 


Amantadine Hydrochloride Orał 
Solution 


» Amantadine Hydrochloride Orał Solution con- 
tains not less than 95.0 percent and not morę 
than 105.0 percent of the labeled amount of 
amantadine hydrochloride (CioH^N ■ HCi). 

Packaging and storage—Preserve in tight containers. 

USP Reference standards (11 >— 

USP Amantadine Hydrochloride RS 
Identification, fnfrared Absorption (1975)— 

Celi: 1 mm. 

Solution- —-Place a volume of O raf Solution, equivafent to 
about 200 mg of amantadine hydrochloride, in a vesseE, dis- 
so!ve in OJ N hydrochloric add, and filter. Transfer the fil- 
tratę to a separator, add lOmL of 0.5 N sodium hydroxide, 
and extract with 5 mL of melhylene chtoride. Filter the ex- 
tract through anhydrous sodium suffate, and rinse the anhy¬ 
drous sodium sulfate with 2 mL of methylene chforrde. 
Assay— 

Interna! standard solution, Standard preparadon, and Chro¬ 
matographic system—Praceed as directed in the Assay under 
Amantadine Hydrochloride Capsules . 

Assay preparation —Pipet 5,0 mL of the Oraf Solution into 
a 250^mL conical fiask, and add 45 ml of 1.0 N sodium 
hydroxide and 50,0 mL of interna} standard solution. Shake 
for 60 minutes, and collecL the hexane layer (Assay prepara¬ 
tion). 

Procedurę —Proceed as directed in the Assay under 
Amantadine Hydrochloride Capsules. Calcu tatę the guantity, in 
mg, of amantadine hydrochloride (C^H^N - HCI) in the por- 
tion of Orał Solution taken by the formula: 

5QC(R U / R s ) 

in which C is the concentration, in mg per mL, of USP 
Amantadine Hydrochloride RS in the Standard preparation; 
and Ru and Rs are the peak response ratios obtained from 
the Assay preparation and the Standard preparation , respec- 
tive!y. 


Amcinonide 



C 2a H 35 FO ? 502.57 

Pregna J ,4-diene-3,20-dIone, 21 -(acetytoxy)-l 6,1 7- 
[cydopentylidenebts(oxy)j-9-fluoro4 1 -hydroxy-, (11 (i f 
16ot)i 

9-Ftuoro-l 1 /3,16oi,17,21-tetra hydroxypregna-1,4-diene-3,20- 
dione cyclic 16,17-acetaI with cyclopentanone, 21-acetate 
[51022-69-6], 
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DEFINBT10N 

Amcinonide contains NLT 97,0% and NMT 102,0% of amch 
nonide (CaaH^FO?), calculated on the dried basis. 

IDENTIFICATION 

* A. INFRARED ABSORPTlON (197K) 

o B, Ultraviolet Absorftion (T97U) 

Analytical wavelength: 238 nm 
Sample solution; 40 jag/mL in methanol 
Acceptance criteria: ADSorptivjties, cafculated on the 
dried basis, do not differ by morę than 3.0%. 

ASSAY 

* Procedurę 

Solution A: Acetonitrile and water (7:1 3) 

Solution B: Acetonitrile and water (7:3) 

System suitability solution: T2.5pg/mL of 
butylparaben and 20 tig/mL of USP Amcinonide R5 in 
Solution B 

Standard solution: 0.02 mg/mL of USP Amdnonide RS 
in Solution B 

Sample solution: 0,02 mg/mL of Amcinonide in Sotu- 
tion B. Sonicate for 5 min. 

Mobile phase: See Table 1. Eguilibrate the system with 
Solution A. 


Table t 


Time 

Solution A 

Solution B 

(mirt 1 ) 


(%ł 

0 

100 

0 

2.5 

100 

0 

10 

0 

100 


Chromatographic system 

(See Chromatograpny (621}, System Suitobifity .) 

Modę: LC 

Detector: UV 254 nm 
Columm 4.6-mm x 25-cm; packing LI 
Flow ratę: 2 mL/min 
Injection volume: 10 pL 
System suitability 

Sam pies: System suitobifity solution and Standard 
solution 

[NOTE™The relative retention times for butylparaben 
and amcinonide are 0.78 and 1.0, respectively,j 
Suitability reguirements 
Resoiution: NLT 8,0 between butylparaben and 
amcinonide. System suitability solution 
Tal ling factor: NMT 1.5, Standard solution 
Relative standard devration; NMT 2.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of amcinonide (CzsHasFG?) in 
the portion of Amcinonide taken: 

Result = (ru/r$) x (CdCJ) x 100 

ru = peak response from the Sample solution 

r s = peak response from the Standard solution 

O - concentration of USP Amcinonide RS in the 
Standard solution (mg/mL) 

C u = concentration of the Sample solution (mg/mL) 
Acceptance criteria: 97,0%-1 02.0% on the dried basis 

IMPURITIES 


Detete the following: 

"• Heaw Metals, Method il <237): NMT 20 ppm* <oracni i. 

|qiv201 B) 


SPECIFflC TEST5 

® Optical Rotation, Specifk Rotathn (7815) 
Sample solution: 10 mg/mL in chloroform 
Acceptance criteria: +89.4° to +94.0° 

9 Loss OM Drying (731) 

Sample: Amcinonide 

Analysis: Dry the Sample at 105° for 4 h. 

Acce pta n ee crite ri a: N MT 1.0% 

ADDITBONAL REQUIRENIENT5 

9 Packa GlNG AND Storage: Preserve in well-dosed 
containers. 

■ USP Reference Standard* (11) 

USP Amcinonide RS 


Amcinonide Cream 


DEFINITION 

Amcinonide Cream is Amdnonide in a suitable cream base, 
It contains NLT 90.0% and NMT 115.0% of the labeled 
amount of amcinonide (CzshbsFO?). 

IDENTIFGCATBON 
» A. Thin-Layer Chromatography 

Standard solution: 100 pg/mL of USP Amdnonide RS 
in chloroform 

Sample solution: Place 2 g of Cream in a 1 50-mL 
beaKer, add 50 mL of chloroform and 15 g of anhy- 
drous sodium sulfate, and stir with a glass rod to dis- 
soive the specimen. Filter the solution, and clarify the 
fiftrate, if necessary, by the further addition of anhy- 
drous sodium suffate and a second fiftration. £vaporate 
the filtrate to dryness, and dissofve the residue in chlo¬ 
roform to obtain a solution containing 100 pg/mL of 
amcinonide. 

Chromatographic system 

(See Chromatograpny (621), Thin-Layer Chromato* 
graphy.) 

Adsorbent: 0,25-mm fayer of chromatographic sifica 
gel 

Application voIume: 25 JUL 
Developing solvent: Ether 
Visualization: Short wavdength UV 
Analysis 

Samples: Standard solution and Sample solution 
Apply the Samples on a linę para Hel to and 3 cm from 
the bottom edge of the piąte, Develop the chromato- 
gram until the so!vent front Has moved about 12 cm 
above the linę of application. 

Acceptance criteria: The intensity and the RfVd lue of 
the prindpal spot of the Sample solution are similar to 
those of the Standard solution. 

ASSAY 
■ Procedurę 

Solution A: Acelonitrile and water (7:13) 

Solution B: Acetonltrile and water (7:3) 

Standard solution: 0,02 mg/ml of USP Amdnonide RS 
in Solution B 

System suitability solution: 12.5 |tg/mL of 
butylparaben and 20 pg/rnL of USP Amcinonide RS in 
Solution B 

Sample stock solution: 0.2 mg/mL of amcinonide pre- 
pa red as follows. Transfer a quantity of Cream, equiva- 
lent to 1 0 mg of amcinonide, to a 50-mL volumetric 
ffask, Add 5 mL of Solution & and 15 mL of acetonltrile, 
and heat over a steam bath until dissofved, Add 20 mL 
of Solution B while hot, coof to room temperaturę, di- 
fute with Solution B to vo!ume, and refrigerate for 30 
min. Vrgorously shake the soiution to disperse the ma¬ 
turę, and filter while cold. Use the filtrate. 
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Sample solution: 0,02 mg/mL of amcinonide in Solu* 
tion B from the Standard stock solution 
Mobile phase: See Tobie h Equiiibrate the system with 
Solution A. 


Table 1 


Time 

Solution A 

Solution B 

£min> 


r/o> 

0 

100 

0 

2,5 

100 

0 

10 

0 

100 


Chromatographic system 

(See Chromatogropny (621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 
Column: 4,6-mm x 25-cm; packing LI 
Ftow ratę: 2 mL/min 
Injection volume: 10j.iL 
System suitability 

Samples: System suitabifity solution and Standard 
solution 

[NOTĘ—-The relative retention times for butyfparaben 
and amcinonide are 0.78 and 1.0, respect^ely.] 
Suitability reguirements 

Resolution: NLT 8.0 between butylparaben and 
amcinonide. System suitability solution 
Taifing factor: NMT 1.5, Standard solution 
Relative standard deviation: NMT 2.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Cakufate the percentage of the iabeled amount of 
amcinonide toeH^FO?) in the portion of Cream taken: 

Resuit - (fu/n) x (Cs/G) x 100 

fu ~ peak response from the Sample solution 

r$ - peak response from the Standard solution 

Cj = concentration of USP Amcinonide RS in the 
Standard solution (mg/mL) 

Cu = nominał concentration of amcinonide in the 
Sample solution (mg/mL) 

Acceptance criteria: 90.0%-115.0% 

PERFORMANCE TESTS 

* Minimum Fill (755): Meets the requirements 

5PECIFIC TESTS 

* Microbial Enumeration Tests (61) and Tests for Spece* 
fied Microgrganisms (62): It meets the requirements of 
the tests for absence of Staphylococcus aureus and Pseu - 
domonas aeruginosa. 

* pH (791): 3.5-5.2 

ADDITIONAL REQU1REMENTS 

* Packageng and Storage: Preserve in tight containers. 

* USP Reference Standards (11) 

USP Amcinonide RS 


Amcinonide Ointment 


» Amcinonide Ointment is Amcinonide in a suita- 
ble ointment base. It contains not less than 
90.0 percent and not morę than 115.0 percent of 
the iabeled amount of amcinonide (C^HasFO?). 


Packaging and storage—Preserve in tight containers. 

USP Reference standards (11)— 

USP Amcinonide RS 

Identification—ft meets the requirements for the Identifb 
cation test under Amcinonide Cream, 

Microbial enumeration tests (61) and Tests for sped- 
fied microorganisms (62)—It meets the reqi_iirements of 
the tests for absence of Staphylococcus aureus and Pseudo - 
monas aeruginoso . 

Minimum fili (755): meets the requirements. 

Assay— 

Solution A r Solution 6, Mobile phase , System suitability solu - 
f/on. Standard preparation, and Chromatographic system — 
Proceed as directed in the Assay under Amcinonide, except 
to use a 240-nm detector. 

Assay preparation —Dis$ofve an accurately weighed quan- 
tity of Ointment in a suitable volume of a mixture of aceto- 
nitrile and chloroform (4:1) by heating in a hot water bath, 
cooling, and adjusting quantitatively with the same solvent 
mixture to obtain a solution having a concentration of 
about 0,2 mg of amcinonide per mL Cool to room temper¬ 
aturę, dilute with acetonithle to vofume, and filter. Transfer 
5 mL of this solution to a 50-mt volumetric fiask, dilute with 
Solution B to volume, and mix. 

Procedurę—Separately inject equal volumes (about lOfiL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks. CaTculate the quan* 
tity, in mg, of amcinonide (GaH^FCb) in the portion of 
Ointment taken by the formula: 

5GQC(ru / Cs) 

in which C ls the concentration, in mg per mL, of USP 
Amcinonide RS in the Standard preparation; and r u and r$ are 
the peak responses obtained from the Assay preparation and 
the Standara preparation, respectiveiy. 


Amifostine 



C 5 H 15 N 2 0 3 PS- 3H ; 0 268.27 

Ethanethiol, 2-[{3-aminopropyl)amino]-, dihydrogen phos- 
phate (ester), tri hydra te; 

5-[2-( 3-Ammopropyi)amino]ethy(]dihyd rogen 
phosphorotnioate, trihydrate [112901-68-5]. 

DEFZNITION 

Amifostine contains NLT 78.0% and NMT 82.0% of 
CsHTiNzCbPS, calculated on the as4s basls. 

IDENTIFICATION 

* A. INFRARED ABSORPTION (197K) 

* B, The retention Limę of the maior peak of the Sample 

solution corresponds to that of the Standard solution , as 
obtained in the Assay, 

ASSAY 

* Procedurę 

Buffer: 0.94 g/L of sodium 1-hexanesuifonate. Adjust 
with phosphohc acid to a pH of 3.0. 


U5P Munugraphs 
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Mobile phase; Methanoi and Buffer (7:18) 

Standard solution: 3 mg/mL of USP Amifostine RS tn 
water. [Notę —Inject immediately after preparation,] 
Sample solution: 3 mg/mL of Amifostine in water. 
[Non—'Inject immediately after preparation.] 
Chromatographic system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 220 nm 

Column: 4.6-mm x 25-cm; 5-pm packing L7 
Autosampler temperaturę: 4 D 
Flow ratę: I.OmL/min 
injection size: IOjiL 
System suitability 
Sample: Standard solution 
Suitability requirements 
Taillng factor: NMT 2.0 
Column effidency: NLT 1000 theoretical pfates 
Relative standard deviation: NMT 2,0% 

Analysis 

Samples: Standard solutión and Sample solution 
Calcu late the percentage of CsHiiN^OsPS in the por- 
tion of Amifostine taken: 

Result = (ru/r s ) x (Cs/Cu) x 100 

ru = peak response from the Sample solution 

r$ = peak response from the Standard solution 

Cs = concentration of USP Amifostine R5 in the 
Standard solution (mg/mL) 

Cu = concentration of Amifostine In the Sample 
solution (mg/mL) 

Acceptance criteria; ' 78.0%-82.0% on the as-is basis 

IMPURITIES 
Inorganic Impuritles 

Delete the fottowłng: 

** Heavy Metals, Method II (231): NMT 20 ppm. (OHicwl t- 

jKk- 2018 ) 

Organie Impurities 
* PROCEDURĘ 

Mobile phase and Chromatographic system: Proceed 
as directed in the Assay . 

Standard solution: 70 jig/mL of USP Amifostine Thioi 
RS and 16 pg/mL of USP Amifostine RS in water. 

[Notę —inject immediately after preparation.] 

System suitability solution: Use the Standard solution 
as described in the Assay. [Noi£—Inject immediately af¬ 
ter preparation.] 

Sample solution: 15 mg/mL of Amifostine in water. 

[Notę —Inject immediately after preparation.] 

System suitability 

Samples: Standard solution and System suitability 
solution 

Suitability requrrements 

Column effidency: NLT 1000 theoretical plates, Sys¬ 
tem suitability solution 

Taillng factor: NMT 2.0, System suitability solution 
Reiative standard deviation: NMT 15.0%, Standard 
solution 
Anafysis 

Samples: Standard solution and Sample solution 
Calcu(ate the percentage of amifostine thioi in the 
portion of Amifostine taken: 

Result = (fuM) x (Cs/Cu) x (M r i/M,z) X 100 

tu = peak response of amifostine thiol from the 
Sample solution 

r$ = peak response of amifostine thiol from the 
Standard solution 

Cs - concentration of USP Amifostine Thiol RS in 
the Standard solution (mg/mL) 


Cu = nominał concentration of amifostine in the 
Sample solution (mg/mL) 

M r ] - moiecular wetght of amifostine thiol, 134,24 
M r2 = moiecular weight of amifostine thiol 
dihydrochlonde, 207.17 
Calculate the percentage of any o Eh er indMdual 
impurity rn the portion of Amifostine taken: 

Result = (ru/r^) x (Cs/Cu) x 100 

ru - peak response of each individital impurity in 
the Sample solution 

r s - peak response of amifostine in the Standard 
solution 

C$ - concentration of USP Amifostine RS in the 
Standard solution (jjg/mL) 

Cl - concentration of the Sample solution (pg/mt) 
Acceptance criteria 
Amifostine thioi: NMT 0,3% 

Any individual impurity, exdilding amifostine thiol: 

NMT 0.1% 

Total impurities including amifostine thioi: NMT 
0.3% 

SPEC1F1C TEST5 

* PH (791): 6,5-7.5, in a solution (5 in 100) 

* Water Determination, Method Ic (921) 

Sample solution: To 100.0 mg of Amifostine, contained 
in a stoppered centrifuge lube, add 10,0 mL of the so¬ 
lution of N-ethylmaleimide tn methanoi (4 in 100), and 
sonicate for 15 min. Shake to disperse, and sonlcate for 
an additional 15 min. Use 1.0 mL of the supernatant. 
Acceptance criteria: 19* *2%-21.2% 

ADDITIONAL REQUIREMENT$ 

* Packaging and Storage: Preserve in tight, light-resistanr 

containers, and storę in a refrigerator, 

* USP reference standards (11) 

USP Amifostine RS 
USP Amifostine Thiol RS 
EthanethioL 2-[(3-aminopropyl)amino]-, 
dihydrochiortde. 

CjH i6 N 2 SCI 2 207.1 7 


Amifostine for Injection 

DEFINmON 

Amifostine for injection is a sterile, crystailine substance suit- 
able for parenterai use. It contains NLT 90.0% and NMT 
110.0% of the labeled amount of amifostine 
(C.HtsN.OsPS), 

IDENTIFICATION 

a A. INFRARED ABSOflPTION (197K) 

• R, The retention limę of the major peak of the Sample 

soiuthn corresponds to that of tne Standard solution , as 
obtained in the Assay. 

ASSAY 

• Procedurę 

Buffer: 0.94 g/L of sodium 1-hexanesulfonate. Adjust 
with phosphortc add to a pH of 3,0, 

Mobile phase: Methanoi and Buffer (7:18) 

Standard solution: 3 mg/mL of USP Amifostine RS in 
water, [NOTĘ—Inject immediately after preparation, or 
refrigerate until use.) 

Sample solution: 3 mg/mL of amifostine from Amifos¬ 
tine for Injection, in water. [Notę—I nject immediately 
after preparation, or refrigerate until use.] 
Chromatographic system 
(See Chromatography (621), System Suitability.) 
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Modę: LC 

Detector: L!V 220 nm 

Column: 4.6-mm x 25<m; 5-pm packing L7 

Autosampler temperaturo: 4° 

Flow ratę: 1.0 ml/min 
Injection size; 10 pL 
System suitability 
Sample: Standard solution 
Suitability requrrements 
Column efficrency: NLT 1000 theoretica! plates 
Tarlmg factor; NMT 2.0 
Relative standard deviation: NMT 2.0% 

Anaiysis 

S a m p le s: 5f an dard so!u don and Sample solu do n 
Calculate the percentage of C 5 HT 5 N 1 O 3 PS m the por¬ 
tion of Amifostine for Injection taken: 

Result - (ry/fs) x (Cs/Cu) x 100 

ru - peal< responses from the Sample solution 

rs = peak responses from the Standard solution 

Cs = concentration of USP Amifostine RS in the 
Standard solution (mg/mL) 

Cu - nominał concentration of amifostine in the 
Sample solution (mg/mL) 

Acceptance criteria: 90.Q%-110.0% 

PERFORMANCE TESTS 

* UNIF0RMITV OF Dosage Units (905): Meets the 

requirernents 

IMPURlTfiES 
Organie Impurifies 

* Procedurę i 

Mobile phase and Chromatographic system: Proceeo 
as directed in the Assay. 

Standard solution 1: 70 pg/mL of USP Amifostine 
Thiol RS in water 

Standard solution 2 : 1 5 )ig/nnL of sodium thiophos- 
phate and 13 t ug/mL of W.N-dimethylformamide in 
water. [Notę—T he retention times of sodium thiophos- 
phate and N,W-dimefhylformamide are about 2 min 
and about 3.6 min, respective3y.] 

Sample solution: 2,4 mg/mL of amifostine from 
Amifostine for Injection in water. [Notę —Inject immedh 
ately after p rep araliom] 

System suitability 

Samples; Standard solution 1 and Standard solution 2 
Suitability requirements 

Relative standard deviation: NMT 10,0%, Standard 
solution 1; NMT 4.0%, Standard solution 2 
Anaiysis 

Samples: Standard solution l f Standard solution 2 , 
and Sample solution 

Calculate the percentage of amifostine thiol in the por¬ 
tion of sample taken: 

Result - (ruto) x (C s /Cu) x (Mri/M r2 ) x 100 

fu - peak response of amifostine thiol from the 
Sample solution 

rs = peak response of amifostine thiol from 
Standard solution 1 

C s - concentration of USP Amifostine Thiol RS in 
Standard solution 1 (mg/mL) 

Cu = concentration of amEfosttne in the Sample 
solution (mg/mL) 

M f1 = molecular welght of amifostine thiol, 1 34,24 
Ma = molecular welght of amifostine thiol 
dihydrodiloride, 207.1 7 

Calculate the percentage of sodium thiophosphate or 
N,N-dimethylformamide In the portion of sample 
taken, if present: 

Result - (ru/rs) x (C s /Cu) x 100 


ru = peak response of sodium thiophosphate or N 
N-dimethylformamide from the Sample 
solution 

rs *s peak response of sodium thiophosphate or N, 
N-dimethylformamide from Standard solution 
2 

Cs = concentration of sodium thiophosphate or N, 
N-dlmethylformamide in Standard solution 2 
(mg/mL) 

Cu - concentration of amifostine in the Sample 
solution (mg/mL) 

Calculate the percentage of any other individual, 
unspecified impurity in the portion of sampfe taken: 

Result = (ru/rj) x 100 

ru = peak response of each indMdual impurity in 
the Sample solution 

r T = total of all peak responses in the Sample 
solution 

Acceptance criteria: NMT 0,1% of sodium thiophos¬ 
phate; NMT 0.088% of N,N-dimethylformamide; NMT 
0.1% of any other individua! unspecified impurity 

o procedurę z 

Buffer: 0.4 g/L of sodium 1 octanesulfonate. Adjust 
with trlfluoroacetic acid to a pH of 2.5 ± OJ* 

Mobile phase: Acetonitrile and Buffer (1:3) 

Standard solution: 46 pg/mL of USP Amifostine Disul- 
fide RS in water 

Sample solution: Drlute a guantity of Amifostine for 
injection in water to prepare a solution equivalent to 
10 mg/mL. [Notę —Inject immediately after 
preparat! on.] 

Chromatographic system 

(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 247 nm 
Column: 4,6-mm x 25~cm; 5-pm packing LI 
Autosampler temperaturo: 4 Q 
Flow ratę: 1.0 mL/min 
Injection size: lOpL 
System suitability 
Sample: Standard solution 
Suitability reguirements 
Tailing factor: NMT 2,5 
Relative standard deviation: NMT 4,0% 

Anaiysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of amifostine dlsulfide In the 
portion of sample taken: 

Result - (ru/rs) x (Cs/Cu) x (Mn/M,?) x 100 

ru = peak response of amifostine disulfide from the 
Sample solution 

r s - peak response of amifostine disulfide from the 
Standard solution 

Cs - concentration of USP Amifostine Disulfide RS 
in the Standard solution (mg/mL) 

Cy = concentration of amifostine in the Sample 
solution (mg/mL) 

Mn = molecular weight of amifostine disulfide, 
266.47 

Mr 2 = molecular weight of amifostine disulfide 
tetrahydrochloride, 412.31 

Acceptance criteria: NMT 2.0% of total impurities, in- 
cluciing amifostine thiol and amifostine disulfide 

SPECIFIC TESTS 

* Constituted Solution: At the time of use, it meets the 
requirements for Injections and Implanted Drug Products 
(1), Specific Tests , Completeness and darity of Solutions. 
When constituted witn 0.9% Sodium Chloride Injection , 
the solution must completely dissolve in 45 s. 
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• X-Ray Diffraction (941): Its X-ray diffraction pattern 
conforms to that of USP Amifostine RS, similarly 
determined. 

* Sterility Tests (71): It meets the requirements when 

tested as directed for Test for Sterility of the Product to be 
Examined f Membranę Filtration. 

• pH (791); 6,5-7,5, in a solution constituted as directed 
in the labeling 

* Water Determinahon, Method k (921) 

Sampie sofution: To 100.0 mg of Amifostine for Iniec- 
tion, confained in a stopperedcentrifuge tubę, ada 
10.0 mL of a solution of N-ethylmaleimide in methanol 
(4 in 100), and sonicate for 15 min, Shake to disperse, 
and sonicate for an additional 15 min. Use 1,0 mL of 
the supernatant 

Acceptance criteria: lB.0%-22.0% 

* Partioilate Matter in iNjECTiONS (788): Meets Ehe re- 

quirements for small-volume injections 

• BACTEfflAL Endotoxins Tist (85): Contains NMT 0.2 USP 

Endotoxin Unit/mg of amifostine 
■ Other Requireivient5; Meets the requirements for Label¬ 
ing (7), Lobeis and Labeling for Injectoble Products. 

ADDITIONAL REQUIREMENTS 

• Packaginc and Storage: Preserve as described in Pacfc- 

aging and Storage Reąuirements (659), Injection Packaging , 
and storę at controlled room temperaturę, 

* USP Reference Standards (11) 

USP Amifostine RS 
USP Amifostine Disulfide RS 
1,3-Propanediamine, N,N-(dithiodi-2,1-ethanediyl)bis, 
tetrahydrochloride, 

CioH 30 N 4 S 5 CI, 412,32 
USP Amifostine Thiol RS 
Ethanethiol, 2-[(3-arninoprGpyl)aminoh 
dihydrochlonde. 

CsHidNjSCb 207.17 
USP Endotoxin RS 


Amikacin 



GaHąNjOii 585.60 

D-5treptam ine, O- 3-ami no-3-deoxy-a-D-gl ucopy ranosy I- 
(1 -46)-0-[6-amino-6-deoxy-a-D-glucopyranosyl(1 }]-/\P- 
(4-amino-2-hydroxy-l -oxobutyl)-2-deoxy-, (5)-; 

O- 3-Am ino- B~deoxy-a-D-g luco pyra nosy 1(1 -»4)- CL[6-a m ino- 
6“deoxy-o.-D“glucopyranosyl(f^6)]-/V 3 -(4am[noT- 
2-hydroxybutyryl)‘2“deoxy“L-streptamine [37517-28-5J. 

DEFINIUON 

Amikacin Has a potency of NLT 900jig/mg of C 22 H 43 N s Ou, 
calcuJated on the anhydrous basis. 


ASSAY 
• Procedurę 

Mobile phase: 0.115 N sodium hydroxsde 
System suitability solution: 0,02 mg/mL of USP 
Amikacin RS and 0,008 mg/mL of USP Kanamycin Sul- 
fate RS in water 

Standard sofution: 0,02 mg/mL of USP Amikacin RS in 
water 

Sampfe solution: 0.02 mg/mL of Amikacin in water 
Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: Electrochemical 
Detector modę: Integrated amperometnc modę 
Electrodes 
Working: Gold 

Reference: Silver-sElver chloride 
Detector settings: See Tobie h 


Table 1 


Potc 

ntial 

Time 

No. 

V 

fmsl 

Et 

0.04 

200 

Ej 

0.8 

190 

_ h , 

-0.8 

190 


Columns 

Guard: Packing L47 

Analytical: 4-mm x 25-cm; 10-pm packing L47 
Flow ratę: 0,5 mL/min 
Injection size: 20 pL 
System suitability 

Samples: System suitability solution and Standard 
solution 

[Notę—'T he relative retention times for kanamycin and 
amikacin are 0.8 and 1.0, respeetively.] 

Suitability requirements 

Resolution: NLT 3 between kanamycin and amikacin, 
System suitability sofution 
Tailing factor: NMT 2, Standard solution 
Relative standard deviation: NMT 3%, Standard 
solution 
Analysis 

Samples: Standard solution and Sampie solution 
Calculate the auantily, in pq, of amikacin (GaHłjNsOis) 
in each mg of Amikacin taken: 

Result - (rufri) x (Cs/ Cu) x P x F 

fu - peak area from the Sampfe soiution 

fs - peak area from the Standard sofution 

Cs = concentration of USP Amikacin RS tn the 

Standard solution (mg/mL) 

Cu - concentration of the Sampie soiution (mg/mL) 

P = potency of amikacin in USP Amikacin RS (mg/ 

mg) 

F = conversion factor, 1000 pg/mg 
Acceptance criteria: NLT 900 pg/mg on the anhydrous 
basis 

IMPURiTIES 

* Residue on Egnition (281): NMT 1.0%, the charred resi- 
due being moistened with 2 mL of nitric acid and 
5 drops of sulfuric acid 


IDENTIFICATION 
* A, INFRARED AB50RPTION (197K) 

9 B, The retention time of the peak for amikacin of the 
Sampie solution corresponds to that of the Standard solu¬ 
tion , as obtained in the Assay. 


SPECIFIC TE5T5 

* Optical Rotatjon, Specific Rotation (781 S> 
Sampie solution: 20 mg/mL in water 
Acceptance criteria: +97° to +105° 
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* Crvstallinitv (695): Meets the reguirements 

* PH (791) 

Sample solution: 10 mg/mL in water 
Acceptance criteria: 9*5—11.5 

* Water Determination, Method I (921): NMT 8.5% 

ADDITIONAL REQU!REMENT5 

* Packacing and Storage: Pre$erve in tight conlainers. 

* USP Reference Standards (11) 

USP Amikadn RS 

USP Kanamycin Sulfate RS 


Amikacin Sulfate 



CiiH^jNsOu -1,8H 2 S04 762A 5 

C 22 H 43 N 4 O 13 - 2H 2 S0 4 781.76 

D-Streptamine, tLS-amino-B-deoKy-a-D-glucopyranosyl- 
{1 -*6)-0-[6-amino-6-deoxy-ra-D-glucopyranosyS-(1 —>4>]~ 
N l -(4-aminG-2-hydroxy-1-oxobutyl)-2-deaxy~, (5)-, sulfate 
(1:2 or 1: 1.8) (salt); 

0-3-Amtno-3-deoxy-a-D-glucopyranosyl-(1 -^4)-0-[ó-amino- 
ć-deuxy-u-D-y lucupyi di iosyl~(1 -^6)]-N 3 -(4-amino-L- 
2 *hydroxybutyryl}- 2 -deoxy-L-streptamine sulfate ( 1:2 or 
1: 1 * 8 ) [59831-55-5]. 

DEFINmON 

Amikadn Sulfate having a molar ratio of amikacin to H2SO4 
of 1 :2 contains the equivalent of NLT 674 jig/mg and 
NMT 786pg/mg of Q 2 H 43 N 5 G,j, calcuiated on the dried 
basis; Amikadn Sulfate having a molar ratio of amikacin to 
H 2 SO 4 of 1:1.8 contains the equivalenL of NLT 691 pg/mg 
and NMT 80ópg/mg of Cs^H.uNsOn, calcuiated on tne 
dried basis. 

IDENTIFICATION 

■ A. Infrared Absorption {197K>: The IR absorption spec¬ 
trum confomns to that of USP Amikacin Sulfate RS, smni- 
larly obtained. 

• B, The retention time of the peak for amikacin of the 

Sample solution corresponds to that of the Standard solu- 
tion, as obtained in the Assay. 

• C. Identification Tests—General, Sulfate <191): Meets 

the requirements 

ASSAY 

• Procedurę 

Mobile phase: 0.115 N sodium hydroxide 
System suitability solution: 0.02 mg/mL of USP 
Amikacin RS and 0.008 mg/mL of USP Kanamycin Sul¬ 
fate RS in water 

Standard solution: 0.02 mg/mL of USP Amikacin RS in 
water 

Sample solution: Equivalent to 0.02 mg/mL of 
amikacin, from Amikacin Sulfate, in water 
Chromatographic system 
(See Chromatography (621), System Suitability.) 


Modę: LC 

Detector: Efectrochemical 

Detector modę: Integrated amperometnc modę 
Electrodes 
Working: Cold 

Reference: 5ilver-sHver chloride 
Detector settings: See Table ?. 


Table 1 


Potential 

Time 

No. 

V 

{msł 

Et 

0.04 

200 

E 2 

0.8 

190 

_ h _ 

O.H 

190 


Cofumns 

Guard: Packing L47 

Analyticai: 4 -mm x 25-cm; 10-fim packing L47 
Flow ratę: 0.5 mL/min 
Injection size: 20 pL 
System suitability 

Samples: System suitability solution and Standard 
solution 

[NOTĘ—The relative retention times for kanamycin and 
amikadn are 0.8 and 1.0, respectiveiy.] 

Suitability requirements 

Resolution: NLT 3 between kanamycin and amikacin, 
System suitability solution 
Tai ling factor: NMT 2, Standard solution 
Reiattve standard deviation: NMT 3%, Standard 
solution 
Analysrs 

Samples: Standard solution and Sample solution 
Calcu tatę the ouanUty, in ug, of amikacin (CwEtaNsOiO 
in each mg or Amikacin Sulfate taken: 

Result = (ru/rj) x (CsfCu) x p x f 

ry - peak area from the Sample solution 

r s - peak area from the Standard solution 

Cs = concentration of USP Amikacin RS in the 
Standard solution (mg/mL) 

C u - concentration of the Sample solution 
(mg/mL) 

P ~ potency of amikacin in USP Amikacin RS (mg/ 
mg) 

F - conversion factor, 1000 jdg/mg 
Acceptance criteria: See Table 2 


Table 2 


Ratio of 
Amikacin:H?50 4 

Acceptance Criteria 

(uą/mąy 

1:2 

674—786 

1:1.8 

691-S06 


4 Calajlated on the dried basis. 


IMPURITIES 

• RESIDUe ON Ignition (281): NMT 1.0%, the charred resi- 
due being moistened with 2 mL of nitric acid and 

5 drops of sulfuric acid 

SPECIFIC TE5TS 

* Optical Rotation, Specific Rotation (781) 

Sample solution: 20 mg/mL in water 
Acceptance criteria: +76° to +84" 

* Crystallinity (695): Meets the reauirements 

• pH (791) 

Sample solution: 10 mg/mL in water 
Acceptance criteria: See Table 3. 
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Table 3 


Ratlo of 
AmlkadnrKjSO^ 

Acceptance Criteria 

1*2 

2.O-4.0 

1: 1.8 

6.0-73 


* Loss on Drying (731): Dry 100 mg m a vacuum at a 

pressure not exreeriinq 5 mm of mercury at 110° for 3 h: 
it loses NMT 1 3.0% of its weight. 

ADDITIONAL REQUIREMENTS 

* Packaging and Storage: Preserve in tight containers. 

* Labeling: Label it to indicate whether its molar ratio of 

amikacin to LhSO-t is 1:2 or 1 : 1 . 8 . 

* USP Reference Standards (11) 

USP Amikacin RS 

USP Amikacin Sulfate RS 

USP Kanamycin Sulfate RS 


Amikacin Sulfate Injection 


[NOTĘ—The relative retentron times for kanamycin and 
amikacin are 0.8 and 1.0, respectively.] 

Suitability reguirements 

Resolution: NLT 3 between kanamycin and amikacin, 
System suitobility solution 
Tailing factor: NMT 2, Standard solution 
Refative standard deviation: NMT 3%, Standard 
solution 
Analysls 

Samples: Standard solution and Sample solution 
Calcu tatę the percentage of amikacin (Cz 2 H.f 3 N 50 fi) in 
each mL of injection taken: 

Result - (rjrs) x (CdCJ) x P x 100 

ro = peak area from the Sample solution 

r* = peak area from the Standard solution 

Q - concentration of USP Amikacin RS in the 
Standard solution (mg/mL) 

Cu = nominał concentration of amikacin in the 
Sample solution 

P - potency of amikacin in USP Amikacin RS (mg/ 
mg) 

Acceptance criteria: 90*0%-1 20.0% 


DEFINITtON 

Amikacin Sulfate Injection is a sterile solution of Amikacin 
Sulfate in Water for Injection, or of Amikacin in Water for 
Injection prepared witn the aid of Suffuric Acid. It contains 
NLT 90.0% and NMT 120.0% of the labeled amount of 
amikacin (C 22 H 4 JN 5 O 13 ). 

IDENTIFICATION 

* A. The retention time of the peak for amikacin of the 

Sample solution corresponds to that of the Standard so/u- 
f/on, as obtained in the Assoy. 

ASSAY 

* Procedurę 

Mobile phase: 0.1 IS N sodium hydroxide 
System suitability solution: 0.02 mg/mL of USP 
Amikacin RS and 0.008 mg/mL of USP Kanamycin Sul¬ 
fate RS in water 

Standard solution: 0,02 mg/mL of USP Amikacin RS in 
water 

Sample solution: 0.02 mg/mL of amikacin, from the In- 
jectlon In water 
Chromatographic system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: Electrochemical 
Detector modę: Integrated amperometric modę 
Electrodes 
Working: Cold 

Reference: 5ilver-$ilver chloride 
Detector settings: See Tobie 1. 


Table 1 


Potential 

Time 

No. 

V 

(ms) 

Ei 

0.04 

200 

Ci 

0*8 

190 

El 

-0*8 

190 


Cofumns 

Guard: Packing L47 

Analytical: 4-mm x 25-cm; T 0-pm packing L47 
Flow ratę: 0*5 mL/min 
Injection size: 20 pL 
System suitability 

Samples: System suitability solution and Standard 
solution 


SPECIFIC TESTS 

* Płi (791): 3.5-5.5 

* Particulate Matter in Injections (788): Meets the re- 

quirements for smal!-volume injections 

* Bacterial Endotokins Test (85): NMT 0,33 USP Endo- 

toxin Unit/mg of amikacin 

* Other Requirements: Meets the requirements under In - 
jections and Implonted Drag Products (1) 

ADDITIONAL REQUIREMENTS 

» Packaging and Storage: Preserve in single-dose or in 
multiple-dose containers, preferably of Type I or Type III 
glass, 

« USP Reference Standards (11) 

USP Amikacin RS 

USP Endotoxin RS 

USP Kanamycin Sulfate RS 


Amiloride Hydrochloride 


* <HO * 2HjQ 


CsHsClN/O ■ HCI ■ 2HzO 302.12 

Pyrazinecarboxam ide, 3,5-d la mino -N-(a m inoi m inomethyI)- 
6 -chloro-, monohydrochloride dihydrate; 
N“AmidinO"3,5-diamfno-6<hIoropyrazEnecarboxamide 
monohydrochloride dihydrate [17440-83-4]. 

DEFINITION 

Amiloride Hydrochloride contains NLT 98*0% and NMT 
101.0% of CsHfiCINzO * HCf, caiculated on the dried basis. 

IDENTIFICATION 

* A. Infrared Absorption (197M) 

* B. Ultraviolet Absorption (197U) 

Sample: 600jug/mL of water, diluted quantitatively and 
stepwjse with 0.1 N hydrach loric acid to a concentra¬ 
tion of about 9.6 pg/mL 
Acceptance criteria: Meets the requirements 

* C. Identification Tests—General, Chloride (191): Meets 

the requirements 
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ASSAY 

* Procedurę 

Sample: 450 mg 

Analysis: Dissolve Ihe Sample in 100 mL of glacial acetic 
acid, add 10 mL of meronie acetate T5 and 15 ml of 
dtoxane. Add crystal violet TS. Titrate with 0.1 N per- 
chloric add VS to a blue endpoint Perform a blank de- 
termination (see Titrimetry {541}). Each ml of O J N 
perdiloric add h equtvolent to 26,61 mg of 
C 6 H b CIN;0 * HCL 

Acceptance criteria: 98.0%-101.0% on the diied basis 

IMPURJT1E5 

* Residue on Ignition (281): NMT 0J% 


Delete the folłowfng: 

# * Heavy Metals, Method II (231): NMT 20 ppm# CO indai 

Jnn-201SJ 

o ORCANIC iMPURłTIES 

Standard Solutions: Prepare a series of Solutions, 4, B, 
C t D, E, and F, of USP Amiloride Hydrochloride RS in a 
mixture of methanol and chloroform (4:1) having eon- 
centrations of 4000, 40, 20, 8, 4, and 2 fig/mL, 
respectively, 

Sample solution: 4 mg/mL of Amiloride Hydrochloride 
in methanol and chloroform (4:1) 

Chromatographic system 

(See Chromatography (621), Thin-Layer Chromato- 
graphy 0 
Modę: TLC 

Adsorbent: 0.25-mm layer of chromatographic silica 
gel previously washed with methanol 
Application votume: 5 fil 

Developing solvent system: Tetrahydrofuran and 3 N 
ammonium hydroxide (15:2) 

Analysis 

Sampies: Standard Solutions A f 8, C, D, E t and Pand 
Sample solution 

Proeeed as directed in the chapter. Dry the spots with 
a slream of nitrogen, and develop the ehromato- 
rams in the solvent system, until the solvent front 
as moved about three-fourths of the length of the 
late. Remove the piąte from the developrng cham* 
er, mark the solvent front, allow to alr-dry, and ex- 
aminę the piąte under long-wavelength UV light: Lhe 
Rf value of the prineipaJ spot of the Sample solution 
corresponds to Lhat of Standard solution A. Estimate 
the levels of any additional spots observed in the 
chromatogram of the Sample solution by comparison 
with the principal spots in the chromatograms of 
Standard Solutions B, C, D, £, and F. 

Acceptance criteria: the sum of the infensities of any 
additional spots observed is NMT that of the principal 
spot obtained from Standard solution B (equivalent to 
1 %). 

SPEC (FIC TEST5 

* Acidity 

Sample: I.Og 

Analysis: Dissolve the Sample in 100 mL of a mixture of 
methanol and water (1:1), Titrate with 0.10 N sodium 
hydroxide to a potentiometric endpoint 
Acceptance criteria: NMT 030 mL is required (0.1% as 
HG). 

• Loss ON Dryinc 

(See Thermal Analysis (891).) 

[NOTĘ—The guantity taken for the determination may be 
adjusted, if necessary, for instrument senskivity.] 
Sample: 10 mg 

Analysis: Determine the percentage of volatile sub- 
stances by thermogravimetric analysis on an appropri- 
ately calibrated instrument using the Sample. Heat the 
specimen at the ratę of 10°/min between ambient tem¬ 


peraturę and 225° in an atmosphere of nitrogen at a 
rlow ratę of 40 mL/min. From the thermogram deter¬ 
mine the accumulated loss in weight between ambient 
temperaturę and about 200° on the plateau. 

Acceptance criteria: 11 .Q%-13.0% 

ADDITIONAL REQUIREMENTS 

* Packaging and Storage: Preserve in well-closed 

containers. 

* USP Reference Standards (11) 

USP Amiloride Hydrochloride RS 


Amiloride Hydrochloride Tablets 

DERNITION 

Amiloride Hydrochloride Tablets contain NLT 90,0% and 
NMT 110.0% of the labeled amount of amiloride hydro¬ 
chloride (QHflCIN?0 * HCI). 

IDENTIFICATION 

• A. The retention time of the major peak of the Sample 

solution corresponds to that of the Standard solution, as 
obtained in the Assoy* 

• B 

Standard solution: 0.2 mg/mL of USP Amiloride Hydro¬ 
chloride RS in methanol 

Sample solution: Prepare from finely ground Tablets, 
equtvalent to 0.2 mg/mL of amiloride hydrochloride in 
methanol. Filter the solution. 

Chromatographic system 

(See Chromatography (621), Thin-Layer Chromato¬ 
graphy.) 

Modę: TLC 

Adsorbent: 0.25-mm layer of chromatographic silica 
gel mixture 

Developing solvent system: Tetrahydrofuran and 3 N 
ammonium hydroxiae (88:12) 

Application volume: 10 jiL 
Analysis 

Sampies: Standard solution and Sample solution 
Develop the piąte until the solvent is about three- 
fourths of the length of the piąte from the origin. Re- 
move the piąte from the deve]oping chamber, air-dry, 
and examine under short-wavelength UV light. 
Acceptance criteria: The Rf value ot the principal spot 
of Lhe Sample solution corresponds to that of tne Stan¬ 
dard solution. 

ASSAY 
« Procedurę 

Buffer; Dissolve 1 36 g of monobasic potassium phos- 
phate m 800 mL of water, Adjust with phosphoric acid 
to a pH of 3,0. Dilute with water to 1000 mL. 

Mobile phase: Methanol, water, and Buffer (25:71:4) 
Standard stock solution: 1.0 mg/mL of USP Amiloride 
Hydrochloride RS tn methanol 

Standard solution: OJ mg/ml of USP Amiloride Hydro¬ 
chloride RS from Standard stock solution, prepared as 
follows. Transfer 5.0 mL of the Standard stock solution to 
a 50-mL volumeLric fiask. Add 10.0 mL of methanol, 

2,0 mL of 0.1 N hydrochloric acid, and dilute with 
water to volume. 

Sample solution: Transfer an amount equivalent to 
5 mg of amiloride hydrochloride, from NLT 20 finely 
powdered Tablets, to a 50-mL volumetric fiask eon tarn¬ 
ino 15.0 mL of methanol and 2.0 mL of 0.1 N hydro¬ 
chloric acid. Sonicate for 10 min, dilute with water to 
volumą sonicate for an additional 10 min, and filter. 
Chromatographic system 
(See Chromatography (621), System Suitability.) 
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Modę: LC 

Detector: UV 286 nm 
Column: 3.9-mm x 30-cm; packing LI 
Flow ratę: 1 ml/min 
Injection volome: 10|_iL 
System suitability 
Sam ple: Standard solution 
Suitabifity requirements 
Tailing factor: NMT 2.0 
Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
amiloride hydrochloride (C^HsCINjO * HC!) in the por- 
tion of Tablets taken: 

Result = (Wrs) x (Q/C u ) x 100 

ru - peak response of amiloride from the Sample 
solution 

r* - peak response of amiloride from the Standard 
solution 

G ~ concentration of USP Amiloride Hydrochlonde 
RS in the Standard solution (mg/mL) 

C y = nominał concentration of amiloride 

hydrochloride in the Sample solution 
(mg/mL) 

Acceptance criteria: 9G.Q%-T1G.G% 

PERFORMANCE TESTS 

* Dissolution (711) 

Medium: 0.1 N hydrochloric acid; 900 mL 
Apparatus 2: 50 rpm 
Time: 30 min 
Instrumental conditions 
Modę: UV 

Analytical wavefength: 363 nm 
Standard solution: USP Amiloride Hydrochloride RS of 
known concentration in Medium * [Notę —An amount of 
methanol not to exeeed 2% of the totai volume of the 
Standard solution may be used to dissolve the amiloride 
hydrochloride.] 

Sample solution: Sample per Dissolution (711). Dilute 
with Medium as necessary. 

Analysis 

SampJes: Standard solution and Sample solution 
Tolerances: NLT 80% (Q) of the labeled amount of 
amiloride hydrochloride (C*HyClN/0 ■ HO) is dissolved. 

• Uniformity of Dosage Units (905) 

Procedurę for content uniformity 
Standard solution: IGpg/mL of USP Amiloride Hydro* 
chloride RS in 0.1 N hydrochloric acid 
Sampfe solution: 10 pg/mL of amiloride hydrochloride 
prepared as follows, Transfer one finely powdered Tab¬ 
let to a 1OG-mL volumetric fiask, add 60 ml of 0.1 N 
hydrochloric acid, and shake by mechanical means for 
30 min. Dilute with 0,1 N hydrochloric acid to vol- 
ume, and centrifuge a portion of the mixture. Dilute a 
portion of the dear supernatant to obtain the reguired 
concentration. 

Instrumental conditions 
Modę: UV 

Analyticaf wavelength: 363 nm 
Blank: 0,1 N hydrochloric acid 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
amiloride hydrochloride (CtHsClNzO ■ HCI) In the Tab¬ 
let taken: 

Result = (A u /A$) x (G/G) x 100 

Au - absorbance of amiloride hydrochloride in the 
Sample solution 


Ai = absorbance of amiloride hydrochloride in the 
Standard solution 

C s = concentration of USP Amiloride Hydrochloride 
RS in the Standard solution (pg/mL) 

Cu - nominał concentration of amiloride 

hydrochloride in the Sample solution (pg/mL) 
Acceptance criteria: Meet the reguirements 

1MPURITIES 
* Organjc Impurities 

Diłuent: Methanol, 1 N hydrochloric acid, and water 
(40:4:56) 

Buffer: 0.9 g/L of sodium 1 *hexanesulfonate in water. 
Inibally add water to about 90% of the volume of the 
fiask, adjust with diluted phosphoric acid to a pH of 3.0 
± 0.1, and dilute with water to volume. 

Mobile phase: Acetonltrile and Buffer (10:90) 

Standard solution: 0.01 mg/mL of USP Amiloride Hy* 
drochloride RS in Dlluent 

Sample solution: Nominally equiva.lent to 2 mg/mL of 
amiloride hydrochloride in Dlluent from NLT 20 pow¬ 
dered Tablets, Initially add methanol to fili about 40% 
of the volume of the fiask and 1 N hydrochloric acid to 
about 4% of the volume of the fiask. Sonicate for 10 
min, dilute with water to volume, and sonicate for an- 
other 10 min. Pass through a suitabie filter of 0.45-pm 
porę size. 

Chromatographk system 
(See Chmmotograpny (621), System Suitabifity.) 

Modę: LC 

Detector: UV 350 nm 
Column: 4.6-mm x 15-cm; 4-pm packing LI 
Flow ratę: 2 mL/min 
Injection volume: 10 jaL 
System suitabifity 
Sample: Standard solution 
Suitability requirements 
Relative standard deviation: NMT 3.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of each indMduaf rmpurity in 
the portion of Tablets taken: 

Result = (fu/r$) x (Cs/Cu) x 100 

tu = peak response of each impurity from the 
Sample solution 

r% = peak response of amiloride from the Standard 
solution 

Ci = concentration of USP Amiloride Hydrochloride 
RS in the Standard solution (mg/mL) 

Cu = nominał concentration of amiloride 
hydrochloride In the Sample solution 
(mg/mL) 

Acceptance criteria: See Tobie h 


Table 1 


Marne 

Relative 

Retentlon 

Time 

Acceptance 

Criteria, 

NIYIT (%) 

Chloropyrazine acid 0 - 11 

0.15 

_ 

Chtui upyidzine melhyl 
carboKyfate^ 

0.48 

— 

Chlorgpyrazine carbox- 
amide te 

0.56 

— 

Amiloride 

1,00 

— 


* I,5,-Diamirv6^chloropyf3zin£ carboscylic acid. 
h 3 f 5,4Di am i rv6-ch loropyrazine-2 - c arbo xylale, 

Ł N-Ammidi ne-3 -aminc^S -hyd roxy*6*c h Ig ropy raz rne-2-ca rbaxamide hydro* 
ch for i de, 

d Total impurities is the sum of all the impuriMes induding process-related, 
Dlsregard peab less Ulan 0.05%, 

11 process-related impurity, conirolted in the drug substance. 
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Table 1 (Continued) 


Name 

Relatii/e 

Retention 

Time 

Acceptance 

Criteria, 

NMT (%) 

Any other unknown im- 
purity 

— 

0.5 

Total irnDurities' 1 

— 

2.0 


fl 3,5,-Diamiri"6<hloropyraZinG carhoxyNc add. 

13 3, 5 , -Diamin-6-chJoropyrazinrboxylate. 

c N-Am m td in e- 3-a m in o-5-hyd roxy-ó-c h loro pyraan e-2- tiar boxa m ide hyd ro« 
chloride. 

Lt Totaf impuritres is the sum of alf the impurities tncEuding pratess-related. 
Dbregard peaks less than 0.05%. 

* Process-related fmpurity, controJled in the drug subslance. 

ADD1TIONAL REQUIREMENTS 
* Packagimc and Storage: Presen/e In weJI-dosed 
containers, 

e OSP REFERENCE StANDARDS (11) 

USP Amiloride Hydrochioride RS 


Amiloride Hydrochioride and 
Hydrochloirothiazide Tablets 

DEFIN1TION 

Amiioride Hydrochioride and Hydrochlorothiazide Tablets 
contain NLT 90.0% and NMT 110.0% of the labeled 
amounts of amiloride hydrochioride (CńHaCIN?0 ■ HC1) 
and hydrochlorothiazide ^HaCINaC^Sa). 

IDENTIFICATION 

o A, The retenlion Limes of the major peaks of fhe Sampfe 
solution correspond to those of the Standard solution, as 
obtained in the Assoy. 

* B. Thin-Layer Chromatography 

Standard solution A: 0,2 mg/ml of USP Amiloride Hy- 
drochforrde RS in methanol 

Standard solution B: 2 mg/ml of USP Hydrochforothia- 
zide RS in methanol 

Sample solution: Equivalent to 0.2 mg/ml of amiloride 
hydrochioride from ground Tabtets in methanol. Fil ter. 
Chromatographic system 

($ee Chromatography {62 1), Thin-Layer Chromato- 
graphy.) 

Modę: TLC 

Adsorbent; 0,25-mm layer of chromatographic silica 
gel mixture 

Application volume: lOpL 

Developmg solvent system: Tetrahydrofuran and 3 N 
ammonium hydroxtde (22:3) 

Analysis 

Sam pies: Standard sofution A f Standard sofution B, and 
Sample solution 

Deveiop the chromatogram until the so!vent has 
moved about three-fourths of the length of the piąte. 
Remove the piąte from the developing chamber, air- 
dry, and examine under short-wavelength UV light 
Acceptance crlteria: The fryalues of the amiloride hy- 
drochioride and hydrochlorothiazide spots of the Sam¬ 
ple solution correspond to those of the corresponding 
Standard Solutions. 

ASSAY 

• Procedurę 

Buffer: 1 36 g of monobasic potassium phosphate in 
800 mL of water, Adjust with phosphoric acid to a pH 
of 3,0. Dilute with water to 1000 ml. 

Mobile phase: Methanol, water, and Buffer (25:71:4) 
Standard stock solution: 1.0 mg/mL of USP Amiloride 
Hydrochioride RS in methanol 


Standard solution: 0.1 mg/ml of USP Amiloride Hydro- 
chloride RS and 1 mg/mL of USP Hydrochiorothiazide 
RS, p repa red by Eransfernng 1 0,0 ml of the Standard 
stock sofution to a 100-ml volumetric fiask contain ing 
100 mg of USP Hydrochlorothiazide RS and 20,0 mL of 
methanol. Add 4,0 ml of 1 N hydrochloric acid, and 
dilute with water to volume. 

Sample solution: Transfer an equivalent to 5 mg of 
amiloride hydrochioride from powdered Tablets (NLT 
20) to a 50-mL volumetric fiask, Add 15.0 ml of metha¬ 
nol and 2.0 ml of 1 N hydrochloric acid. Sonicate for 
10 min, dilute with water to voiume, sonicate for an 
additionaf 10 min, and filter. 

Chromatographic system 
(See Chromatography (621), System Suitabiiity.) 

Modę: LC 

Detector: UV 286 nm 
Coiumn: 3,9-mm x 30-cm; packing LI 
Flow ratę: 1 mL/min 
Injection yolume: TO |il 
System suitabiiity 
Sample: Standard solution 

[Notę—T he relative retention times for hydrochiorothia¬ 
zide and amiloride hydrochioride are about 0,7 and 
1.0, respecttvely.J 
Suitabiiity requrrements 

Resolution: NLT 2.0 between hydrochlorothiazide 
and amiloride hydrochioride 
Relative standard deviation: NMT 2.0% 

Analysis 

Sam pies: Standard solution and Sampfe solution 
Calculate the percentage of the labeled amount of 
amiloride hydrochioride (C 6 HsCIN ? 0 ■ HCI) in the por- 
tion of Tablets taken: 

Result = (ruin) x (C$/Q) x 100 

ru = peak response of amiloride hydrochioride from 
the Sample sofution 

r$ - peak response of amiloride hydrochioride from 
the Standard solution 

- concentration of USP Amiloride Hydrochioride 
RS, corrected for loss in weight in the 
Standard solution (mg/mL) 

Cu - nominał concentration of amiloride 
hydrochioride in the Sample solution 
(mg/mL) 

Calculate the percentage of the labeled amount of 
hydrochlorothiazide (OHsCINsC^S*) in the portion of 
Tablets taken: 

Result = (ru/r 5 ) x (Cd Cu) x 100 

Tu = peak response of hydrochlorothiazide from the 
Sample solution 

r$ = peak response of hydrochlorothiazide from the 
Standard sofution 

Cs - concentration of USP Hydrochforothiazide RS 
in the Standard solution (mg/mL) 

Cu - nominał concentration of hydrochlorothiazide 
in the Sample solution (mg/ml) 

Acceptance crlteria: 90,0%-! 10.0% of the labeled 
amounts of CsHsCIN?© - HCI and C 7 HBCEN 3 O 4 S 2 

PERFORMANCE TESTS 
* DissoumoN (711) 

Medium: 0.1 Ń hydrochloric add; 900 mL 
Apparatus 2: 50 rpm 
Time: 30 min 

Determine the amount of amiloride hydrochioride and 
hydrochlorothiazide dissoNed using Analytical proce¬ 
durę 1 ot procedurę 2. 

Analytical procedurę 1 

Amiloride standard solution: 60 mg of USP Amiloride 
Hydrochioride RS (equivalent to 52 mg of an hydro us 
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amiloride hydrochloride) in a 200-mL volumetric fiask* 
Dissolve in and dilute with methanol to vo!ume. Trans¬ 
fer 2.0 ml_ of this solution to a 100-mL volumetric 
fiask, and dilute with Medium to volume. 
Hydrochjorothiażide standard solution: Transfer 
100 mg of USP Hydrochlorothiazide RS to a 100-mL 
volumetric fiask. Dissolve in and dilute with methanol 
to volume. Transfer 5.0 mL of this solution to a 
100-mL volumetrlc fiask, and dilute with Medium to 
volume. Transfer 10,0 mL of the resulting solution to a 
50-mL volumetric fiask, and dilute with Medium to 
volume. 

Sample solution A: Pass a portion of the solution 
under test through a glass riber filter of 0.45-pm porę 
size. 

Sample solution B: Transfer 5.0 mL of Sample solution 
A to a 25-mL volumetric fiask, and dilute with Medium 
to volume. 

Detector: UV 363 nm for amiloride hydrochloride, 

270 nm for hydrochlorothiazide 
Blank: Medium 
Analysis 

Samples: Amiloride standard solution, Hydrochlorothia¬ 
zide standard solution , Sample solution A, and Sample 
solution B 

Calculate the percentage of amiloride hydrochloride 
(C ń H 8 C1N 7 Q - HCI) dissolved: 

Result = [{Au x G x V)/(As xf)]xl 00 

Au - absorbance of Sample solution A 
Cs = concentration of the Amiloride standard 
solution (mg/mL) 

V = volume of Medium, 900 mL 

A% = absorbance of the Amiloride standard solution 
L - labę! claim of amiloride (mg/Tabfet) 

Calculate the correction for the interference of 
amiloride: 

Auc - Aum - [(Aum x £)/5] 

Auc ~ corrected absorbance of Sample sotution Ą 
270 nm 

Au 2 *q = absorbance of Sample solution B , 270 nm 
Auiti - absorbance of Sample solution A, 363 nm 

f - As at 270 nm/A s at 363 nm 

As ~ absorbance of the Amiloride standard safution 
Calculate the percentage of hydrochlorothiazide 
(GHiCINjOA) dissotved: 

Result = [(Auc x Cs x V x D)/(A S x [)] x 100 

Auc - corrected absorbance of Sample solution A, 

270 nm 

Cs - concentration of the Hydrochlorothiazide 
standard solution (mg/mL) 

V = volume of Medium, 900 mL 

D = dilution factor of Sample solution B, 25/5 
As - absorbance of the Hyarochiorothiazide standard 
solution 

L = la bel claim of hydrach lorothtazidF (mg/Tahlet) 
Analytical procedurę 2 

Buffer and Mobile phase: Prepare as directed in the 
Assay. 

Standard stock solution: Use the Standard solution 
from the Assay, 

Standard solution: 5 pg/mL of amiloride hydrochlo¬ 
ride and 50 pq/mL of hydrochlorothiazide from the 
Standard stock solution, in Medium 
Sample solution: Pass a portion of the solution under 
test through a filter of 0.45-pm porę size. 
Chromatographic system 
(See Chromatograpny (62 1), System Suitability.) 


Modę: LC 

Detector: UV 286 nm 
Column: 4.6-mm x 25-cm; packing LI 
Flow ratę: 1 mL/min 
Injection volume: 50 pL 
System suitability 
Sample: Standard solution 
Suitability requirements 

Resoiution: NLI 2.0% between hydrochlorothiazide 
and amiloride 

Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the amount of amiloride hydrochloride 
(CfiHaCINjO * HCI) and hydrochlorothiazide 
(C 7 H fl CIM 3 Cb5*) dissolved: 

Result = (r 0 /rj) x ( Q/L ) x Vx 100 

fu - peak response of amiloride or 

hydrochlorothiazide from the Sample solution 
r* ^ peak response of amiloride or 

hydrochlorothiazide from the Standard 
solution 

Cs - concentration of amiloride hydrochloride or 
hydrochlorothiazide in the Standard solution 
(mg/mL) 

i - tabel claim of amiloride hydrochioride or 
hydrochforothiazide (mg/Tablet) 

V - voiume of Medium, 900 mL 
Tolerances: NLT 80% (Q) of the labeled amount of 
CćH 8 CIN?0 ■ HCI and NLT 75% (Q) of fhe labeled 
amount of C7H s CINhO-i52 are dissolved. 

■ Uniformity of Oosace Units, Content Uniformity (905): 
Meet the reguirements with respect to amiloride hydro- 
chloride and hydrochforothiazicłe 

IMPURITIE5 
* ORGANIC IMPURITTES 

Buffer, Mobile phase, and Sampie solution: Prepare 
as directed in tne Asscry. 

Standard solution: 10 pg/mL of USP Benzothiadiazine 
Related Compound A RS in Mobile phase 
Chromatographic system 
(See Chromatograpny (62 1), System Suitability.) 

Modę: LC 

Detector: UV 286 nm 
Column: 3.9-mm x 30-cm; packing LI 
Flow ratę: 1 mL/min 
Injection volume: 20 pL 
System suitability 
Sample: Standard solution 

[NOTĘ—The relative retention times for hydrach lorothia- 
zide and amiloride hydrochloride are about 0.7 and 
1.0, respectively.] 

Suitability requrrements 

Resoiution: NLT 2.0 between hydrochlorothiazide 
and amiloride hydrochloride 
Relative standard deviation: NMT 2*0% 

Analysis 

Samples: Sampie solution and 5 fan dard solution 
Calculate the percentage of benzothiadiazine related 
compound A in the portion of Tablets taken: 

Result - (r w //j) X (G /Cu) x Fx 100 

ru - peak response of benzothiadiazine related 
compound A from the Sample solution 
^ = peak response of benzothiadiazine related 

compound A from the Standard solution 
Cs = concentration of USP Benzothiadiazine Related 
Compound A RS in the Standard solution 
Oig/mL) 

Co = nominał concentration of benzothiadiazine in 
the Sample solution (mg/mL) 
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F = unit conversion factor, 0.001 mg/pg 
Acceptance criteria: NMT 1,0% 

ADDJTIONAL REQUIREMENTS 

• Packaging and Storage: Preserve in well-closed 
contatners. 

° USP Reference Standards (11) 

USP Amiloride Hydrochloride RS 
USP Benzothiadiazine Related Compound A RS 
4-Amino-ó-chlQro-1,3-benzenedisulfonamide. 
C 6 H a C]N 3 0,5z 285.73 
USP Hydrochlorothiazide RS 


Amiloxate 



CysHioOi 24832 

4-Methoxydnnamfc add, isoamyl ester; 

3-Methylbutyl 3-(4-methoxyphenyl)-(£)-2“propenoate 
[7161 7-10-23. 

DEFINITION 

Amiloxate contains NLT 98,0% and NMT 102.0% of amilox- 
ate (CisH^Oj). 

IDENTIFICATION 

* A. INFRARED ABSORPTION (197F) 

Change to read: 

° B, UlTRAVIOLET ABSORPTION (197U) 

Sample solution: 5.0pg/mL in alcohol 

A AUSP4Q 


Add the fołlowing: 

C. The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution, as 
obtained in the Assoy.iurw 

AS5AY 


Change to read: 

9 procedurę 

Standard solution: 20 mg/mL of USP Amiloxate RS in 
tert-butyf mefhyl ether 

Sample solution: 20 mg/mL of Amiloxate in terf-butyl 
mefhyl ether 

Chromatographic system 

(See Chromatograpny (621), System Suitability.) 

Modę: CC 

Detector: Flame ionization 

Cofiimn: 032-mm x 25-m; coated with a 0.1 -pm film 
of phase G1 
Temperatures 
Injection port: 240° 

Detector: 260° 

Colurrm: See Tobie 7. 


Table 1 


Initial 

Temperatura 

t°) 

Temperaturę 

Ramp 

( 0 /min) 

Finał 

Temperaturę 

n 

Hołd Time 
at Finał 
Temperaturę 
(mini 

60 

8 

240 

10 


Carrier gas: Helium 
Flow ratę: 6 mL/min 
Injection volume: 1 pL 
System suitability 
Sample: Standard solution 
Suitability requirements 

Relative standard deviation: NMT ^0,73%*^^ 
Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of amiloxate (C 15 H 20 O 3 ) in the 
portion of Amiloxate taken: 

Result - (rofr$) x (Cj/Cy) x 100 

r u = peak response from the Sample solution 

r 5 - peak response from the Standard solution 

Cs - concentration of USP Amiloxate RS in the 
Standard solution (mg/ml) 

G - concentration of Amiloxate in the Sample 
solution (mg/ml) 

Acceptance criteria: 98.0%-l 02.0% 

IMPURITIES 
s 0RGANIC IMPURITIES 

Standard solution, Sample solution, Chromatographic 
system, and System suitability: Proceed as directed in 
the Assay. 

Analysis 

Sample: Sample solution 

Calculate the percentage of each impurity in the por- 
tion of Amiloxate taken: 

Result = (rtz/fj) X 1 00 

fu = peak response of each impurity from the 
Sample solution 

fr - sum of aJI the peak responses, exduding the 
solvent peak, from the Sample solution 

Acceptance criteria 
lndividual impurities: NMT 0.5% 

Total impurities: NMT 2.0% 

5PECIFIC TESTS 

® Specific Gravitv (841): 1.037-1.041 
® REFRAOWE Index (831): 1.556-1.560 at 20° 

Change to read: 
e ACIDITY 

Sample solution: Transfer 50 mL of alcohol to a suita- 
b!e Container. Add 1 ml of phenolphthaiein TS and suf- 
ficient 0.1 N sodium hydroxide to obtain a persistent 
pink cofor. Transfer 50 ml of this solution to a suitable 
Container, and add 5.0 mL of Amiloxate, 

Analysis: Utratę with 0.1 N sodium hydroxide 

Acceptance criteria: NMT 0.2 mL of titrant per mL of 
Ami1oxate is reguired for neutraiization. 

ADDITIONAL REQUIREMENTS 
® Packaging and Storage: Preserve in tight containers. 

* USP Reference Standards (11) 

USP Amiloxate RS 
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Aminobenzoate Potassium 


Add the foliowing: 


A 


C 7 H„KN0 2 175.23 

Benzoic add, 4 -amino-, potassium salt; 

Potassium 4-amfnobenzoate [1 38-84-1 

DEFINITION 



Change to read: 

Aminobenzoate Potassium contaEns NIT *98.0 % a l/spjo and 
NMT a 102.0% AL j5p^ (? of aminobenzoate potassium 
(C 7 H 6 KN0 2 ), calcuJated on the dried basis* 

IDENTIFICATION 


Betele the fottowlng: 

A * A, Ultraviolet Absorftion (197U) 

Solution: lOpg/mLln 0.001 N sodium hydrmode 
Acceptance criteria: Meets the requirements łJłt /^ 


Add the foliowing: 

A * A. INFRARED ABSORPTION <197K) AU s™ 
Delete the foliowing: 



Sam ple: 400 mg 

Analysis: Dissoive the Sample in 10 mL of water, add 
1 ml of 3 N hydroehloric add, fiiter, and wash the pre- 
cipitate with two 5-ml porttons of cold water. Recrys- 
tallize the precipitate from alcohol, and dry at 110° for 

1 h. 

Acceptance criteria: The resufting p-aminobenzoic acid 
melts between 186^ and 189 T a ^mo 


Add the foitowing: 

A * B. The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution, as 
obtained in the 4ssoy. A ^ 0 

O C. 

Sample solution: 10 mg/mL of Aminobenzoate Potas¬ 
sium in water 

Acceptance criteria: The Sample solution imparts a vio- 
let color to a nontuminous flame. Since the presenee of 
smali auantfties of sodium masks the color, screen out 
the yeliow color produced by sodium by viewing 
through a blue fiiter that blocks emission at 589 nm 
(sodium) but is transparent to emission at 404 nm (po¬ 
tassium). [Notę—T raditionally, cobalt glass has been 
used, but other suttable filters are commercialfy 
available.J 


ASSAY 


Change to read: 

* Procedurę 

A 5olution A: 1.5% acetic acid, prepared by mixing 
690 mL of water with 10 mL of glaciai acetic add and 
passing through a suitabie fiiter of 0*45 gm porę stze 
Mobile phase: Methanol and Solution A (15:85) 
Standard solution: 0.1 mg/mL of U5P Aminobenzoate 
Potassium R$ in Mobile phase. Sontcate to dissolve. 
Sample solution: 0.1 mg/mL of Aminobenzoate Potas¬ 
sium in Mobile phase. Son i ca te to dissolve. 
Chromatographic system 
(See Chromatograpfiy (621), System Suitabiiity *) 

Modę: LC 

Deteetor: UV 280 nm 

Column: 3,0-mm x 15-cm; 3.5-fim packing LII 
FI o w ratę: 0.35 mL/min 
Injection volume: 5 gL 
System suitabiiity 
Sample: Standard solution 
Suitabiiity requrrements 
Tailing factor: NMT 2.0 
Relative standard deviation: NMT 0*73% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of aminobenzoate potassium 
(CjHóKNOz) in the portion of Aminobenzoate Potas¬ 
sium taken: 


Result = (rjr s ) x (CdCu) x 100 

r u - peak response from the Sample solution 

r$ - peak response from Lhe Standard solution 

Cs - concentration of USP Aminobenzoate 
Potassium RS in the Standard solution 
(mg/mL) 

Cu = concentration of Aminobenzoate Potassium in 
the Sample solution (mg/mL) 

Acceptance criteria: 98.0%-102.0% on Lhe dried 

basisAuiwp 

IMPURITIE5 


Delete the foliowing: 

CHLOR1DE AND SULFATE (221), Chlohde 
Sample: 1.4 g 

Acceptance criteria: Shows no morę ehloride than cor¬ 
responds to 0.4 mL of 0.020 N hydroehloric acid 

(0.02%). A l/sp^o 

Delete the foliowing: 

A * Chloride and Suieate (221), Sulfate 
Sample: 1.4 g 

Acceptance criteria: Shows no morę sulfate than corre¬ 
sponds to 0.3 mL of 0.020 N sulfuric add (0.02%)*^^ 

Delete the foliowing: 

*. HEAW METALS {231}, Method II: NMT 0.002%, {ówcu i- 

Jan-MIS) 


Delete the foliowing: 

A » VOLATILE 0EAZOTIZABLE SUBSTANCES 

Standard stock solution: 0.1 mg/mL of p-toluidine, 
prepared by dissolving a quantity of p-toluidine in 5% 
of the fiask vo!ume of methanol, and diluting with 
water to volume 
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Standard solution: 1 pg/mL of p-toluidine from the 
Standard stock sólution 

Sample solution: Transfer 5.0 g of Aminobenzoate Po- 
tassium to a suitabfe fiask, and add a vo!ume of 1.25 N 
sodium hydroxide that is just sufficient to dissolv@ the 
sample and to render the solution just alkaline to phe- 
nolphthalein iS. Dilute willi water to 50 ml, and 
steam-disUII the solution, collecting 95 mL of the distil- 
late in a 100-mL volumetnc fiask. Dilute with water to 
volume. 

Blank: Water 
Instrumental eonditions 
Modę: Vis 

Anafytical wavelength: Wavelength of maximum ab- 
sorbance at about 405 nm 
Analysts 

Samples: Standard solution, Sample solution, and Blank 
Transfer 20.0mleach of the Standard solution f Sample 
solution f and Blank to three sep a ratę 100-mL beakers, 
and treat each as follows. Ada 5.0 mL of 1 N hydro- 
chloric add, and cool in an ice bath, Add 2.0 ml of 
0.1 M sodium nitrtte dropwise, with stirrlng. Alfow to 
stand for 5 min for the diazotization reaction to be 
complete, add guickly to 10.0 ml of a cold solution of 
guaiacol (freshfy prepared by dissolving 0.20 g of guai- 
acol in 100 ml oł 1 N sodium hydroxide), mlx and 
allow to stand for 30 min. Concomitanlly determine 
the absorbances of the Solutions. 

Acceptance criieria: The absorbance of the solution 
from the Sample solution does not exceed that of the 
solution from the Standard solution, correspondmg to 
NMT 0.002% of volatlle diazotizable substances as p- 
tofuidine.A^wfl 


Add the following: 

LiMrr of Anilinę and p-TomiDiNE 

Diluent: Methylene chloride 

Standard stock solution: 0.1 mg/mL each of USP Ani¬ 
linę RS and USP p-Toluidine RS in Diluent 

Standard solution: 1 jug/mL each of USP Anilinę RS 
and USP p-Toluidine RS in Diluent from Standard stock 
solution 

Sample solution: 100 mg/mL of Aminobenzoate Potas- 
sium in Diluent prepared as follows. Add an appropnate 
guantfty of Aminobenzoate Potassium to a suitable voh 
umetric fiask and dilute with Diluent to vofume. Agltate 
for 10 min on a shaker and centrifuge at 3000 rpm for 
5 min. Use the supernatant. 

Chromatographic system 
(See Chromatograpny (821), System Suitability.) 

Modę: GC 
Detectors 

Flame ionization: 300° 

Hy dróg en: 40 m L/min 
Air: 400 mL/min 

Column: 30-m x 0.32-mm fused silica captllary; coated 
with 0.5-pm film of phase G27 
Temperatures 
fnjection port: 280° 

Detector: 300° 

Column: See Tabie 1. 


Table 1 


Inltial 

Temperaturę 

n 

Temperaturę 

Ramp 

Finał 

Temperaturę 

n 

Hołd Time at 
Finał 

Temperaturę 

(min) 

130 


130 

4 

130 

20 

ISO 

5 


Carrier gas: Helium 
Flow ratę: 1.0 mL/min 
Injection votume: 2 jiL 
injection type: Split Vatio / 1:10 
System suitability 
Sample: Standard solution 

[Notę—T he relative retention times of anilinę and p-to¬ 
luidine are about 4.1 and 5.1 min, respectively.] 
Suitability requirements 

Resolution: NLT 7.0 between anilinę and p-toluidine 
Tailing factor: NMT 1.5 for anilinę and p-tofuidine 
Refatrve standard deviation: NMT 6.0% for anilinę 
and p-toluidine 
Analysts 

Samples: Standard solution and Sample solution 
Calculate the percentage of p-toluidine or anilinę in the 
portion of Aminobenzoate Potassium taken: 

Result “ (ru/r$) x (Q/Cu) x 100 

r u “ peak response of p-toluidine or anilinę from 
the Sample solution 

r s = peak response of p-toluidine or anilinę from 
the Standard solution 

Cs = concentralton of the corresponding USP 

Reference Standard in the Standard solution 
(mg/mL) 

C u - concentration of Aminobenzoate Potassium in 
the Sample solution (mg/mL) 

Accejptance critena 
Anilinę: NMT 1 0 ppm 
p-Toluidine: NMT 20 ppm AU 5 P^ 

Add the foftowing: 

OfiCANIC IMPURJTJES 

Solution A: 1.5% acetic add, prepared by mixinq 
690 mL of water with 10 mL of glacial acetic add 
Solution B: Methanol 
Mobile phase: See Table 2. 


Table 2 


Time 

(min 1 ) 

Solution A 

Solution B 
(%1 

0.0 

85 

15 

4.0 

85 

15 

4J. 

45 

55 

10.0 

45 

55 

10J 

85 

15 

13 

85 

15 


Diluent: Methanol and water (85:15) 

System suitability solution: 1 mg/mL of USP Ami¬ 
nobenzoate Potassium RS, 0.01 mg/mL of USP 4-Ni- 
trobenzoic Add RS, and 0.01 mg/mL of USP Benzocaine 
RS in Diluent prepared as follows. Transfer 1 mL each of 
0.1 mg/mL of USP 4-Nitrobenzoic Add RS in methanol 
and 0.1 mg/mL of USP Benzocaine RS in Diluent to a 
10-mL vofumetnc fiask containing the appropriate 
amount of USP Aminobenzoate Potassium RS, and di- 
lute with Diluent to volume. 

Standard solution: 1 |ig/mL each of USP Ami¬ 
nobenzoate Potassium RS, USP 4-Nitrobenzoic Add RS, 
and USP Benzocaine RS in Diluent 
Sample solution: 1 mg/mL of Aminobenzoate Potas¬ 
sium in Diluent 
Chromatographic system 
(See Chromatograpny (6 21), System Suitability.) 
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Modę: LC 

Detector; UV 280 nm 

Column: 3.0-mm x 15-cm; 3.5-pm packing LII 
Flow ratę: 0.4 ml/min 
Injection volume: 5 pL 
System suitabifity 

Sampies: System suitabiiity solution and Standard 
solution 

Suitability regulrements 

Resoiution: NLT 1,5 between benzocaine and 4-ni- 
trobenzoic acid, System suitahility solution 
Relative standard deviation: NMT 3% for the ami¬ 
nobenzoate potassium, 4-nitrobenzoic add, and ben¬ 
zocaine peaks, Standard solution 
Analysis 

Sampies: Standard solution and Sample solution 
CalcuJate the percentage of 4-nitrobenzoic acid or ben¬ 
zocaine in the portion of Aminobenzoate Potassium 
taken: 

Re suit - (r v /rs) x (OJ Cd x 100 

ro = peak response of 4-nitrobenzoic acid or 
benzocaine from the Sample solution 
a - peak response of 4-nitrobenzoic add or 
benzocaine from the Standard solution 
Cs = concentration of USP 4-Nitrobenzoic Acid RS 
or USP Benzocaine RS in the Standard 
solution (mg/mL) 

Ca = concentration of Aminobenzoate Potassium in 
the Sample solution (mg/mL) 

Calculate the percentage of any indivEdual unspecified 
impurity in the portion of Aminobenzoate Potassium 
taken: 

Resuft - (m/irs) x (Cd Cii) x 100 

ru = peak response of any unspecified impurity 
from the Sample solution 

rs = peak response of aminobenzoate from the 
Standard solution 

Ci = concentration of USP Aminobenzoate 
Potassium RS in the Standard solution 
(mg/mL) 

Cu = concentration of Aminobenzoate Potassium in 
the Sample solution (mg/mL) 

Acceptance criteria: See Tahle 3. 


Table 3 


Nsme 

Relattve 

Retention 

Time 

Acceptance 

Criteria, 

NMT f%ł 

Amrnobenzoic add 

TO 

Rs 

Benzocaine 

2.0 

0.2 

4-Nitrobenzoic add 

2J 

0.2 

Any indEvidual 
unspecified 
impurltv 

— 

OTO 


AUSP40 

SPEOFIC TE5TS 
« PH (791) 

Sample solution: 50 mg/mL of Aminobenzoate Potas¬ 
sium in water 

Acceptance criteria: 8 .0-9.0 

* LOSS ON DRVING (731) 

Analysis: Dry at 105 p for 2 h. 

Acceptance criteria: NMT TQ% 

ADD0TIONAL REQUIREMENT5 

• Packaging and Storace: Preserve in well-closed 

containers. 


Change to read: 

* USP Reference Standards (11) 

USP Aminobenzoate Potassium RS 
A U$P Anilinę R$ 

Anilinę. 

C 0 H 7 N 93.13 
USP Benzocaine RS 
USP 4-Nitrobenzoic Acid RS 
4-Nitrobenzoic add. 

C 7 H 5 NO 4 167,12 
USP p-Toluidine RS 
4-Methylaniiine. 

C 7 H 9 N 107.15awmo 


Aminobenzoate Potassium CapsMies 

DEFINITION 

Aminobenzoate Potassium Capsufes contain NLT 90,0% and 
NMT l 10.0% of the labeled amount of aminobenzoate 
potassium (C 7 H 6 KN 0 2 ), 

IDENTIFICATION 

o A, 

Sample: 1 g of the Capsule contents 

Analysis: Dtssofve the Sampie in 25 ml of water, add 
5 mL of 3 N hydrochloric add, and wash the precipitate 
with two 5-mL portions of cold water. Recrystaltize from 
alcohol the precipitate so obtained, and dry at 110° for 
1 h. 

Acceptance criteria: The p-arminobenzoic acid melts 
between 186° and 189°. 


Add the foitowing: 

R, The retentiofl time of the major peak of the Sample 
solution corresponds to that of the Standard solution , as 
obtained in the 

ASSAY 


Change to read: 

* PROCEDURĘ 

A Solution A: 1.5% acetic acid prepared as follows. Mix 
690 mL of water with 10 mL of acetic acid and pass 
through a filter of 0.45-pm porę size* * 

Mobile phase: Methanol and Solution A (15:85) 
Standard solution: 0,1 mg/mL of USP Atninobenzoate 
Potassium RS in Mobile phase 
Sample solution: Nommally 0,1 mg/ml of ami¬ 
nobenzoate potassium prepared as folfows, Remove as 
compietely as possible, and combine the contents of 
NLT 10 Capsules, Transfer a portion of the combined 
contents, equivaJent to 10 mg of aminobenzoate potas¬ 
sium to a 100-mL volumetric fiask, drsso!ve in 70 mL of 
Mobile phase, sonicate for 3^1 min, and dii u te with Mo- 
bile phase tu volume, 

Chrom a to g ra p h i c sy stem 
(See C/i roma tog ropny (621), System Suitabiiity.) 
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Modę: LC 
Detector: 280 nm 

Column: 3.0-mm x 15-cm; 33-jLtm paeking L11 
Flow ratę: 035 mL/min 
Injection voiume: 5 |iL 
System suitability 
Sample: Standard solution 
Suitabihity requirements 
Tailing factor: NMT 2,0 
Retative standard deviation: NMT 2,0% 

Analysfs 

Samples: Standard solution and Somple solution 
Calculate the percentage of the labeled amount of ami¬ 
nobenzoate potassium (CjHaKNO?) in the portion of 
Capsules taken: 

Result = (ru/rs) x (Cj/Cy) x 100 

r y = peak response from the Sample solution 

n - peak response from the Standard solution 

C s - concentration of USP Aminobenzoate 
Potassium RS in the Standard solution 
(mg/mL) 

Cu - nominał concentration of aminobenzoate 
potassium in the Sample solution (mg/mi) 
Acceptance criteria: ŚD.0%-11 

PERFORMANCE TESTS 

* DlSSOLUTiON (711) 

Medium: Wat er; 900 mL 
Apparatus 1: 100 rpm 
Time: 45 min 
Instrumental conditions 
Modę: UV 

Anaiytfca! wavelength: Maximum absorbance at 
about 270 nm 

Standard solution: A known concentration of USP Ami¬ 
nobenzoate Potassium RS in Medium 
Sample solution: Filter portions of the solution under 
test, and dilute with Medium, if netessary, in compari- 
son with the Standard solution concentration, 

Analysis: Calculate the percentage of the labeled 
amount of aminobenzoate potassium (C 7 H 6 KNO^) 
dissolved. 

Tolerances: NLT 75% (Q) of the labeled amount of 
aminobenzoate potassium (OH^KNOz) is dissolyed, 

• UNIFORMITY OF Dosage Units (905): Meet the 

reguirements 

IMPURITIES 


Add the foltowing: 

ORGANIC IMPURITIES 

Solution A, Mobile phase, and Chromatographic sys¬ 
tem: Prepare as directed in the Assay. 

Standard solution: 1 pg/mL each of USP Ami¬ 
nobenzoate Potassium RS, USP 4-Nitrobenzoic Add RS, 
and USP Benzocaine RS in Mobile phase 
Sensitivity solution: 04 pg/mL or USP Aminobenzoate 
Potassium RS in Mobile phase from the Standard solution 
Sample soiution: Nominally 1 mg/mL of ami¬ 
nobenzoate potassium in Mobile phase prepared as fol- 
lows. Remove as compJetely as possible, and combine, 
the contents of NLT 10 Capsules. Transfer a portion of 
the combined contents, equivalent to 10 mg of ami¬ 
nobenzoate potassium, to a 10~mL volumetric fiask. Dis* 
solve in 7 mL of Mobile phose, sonicate for 3-4 min, 
and dilute with Mobile phase to volume. 

System suitability 

Samples; Standard solution and Sensltwity solution 
Suitability requirements 

Resolution: NLT 1.5 between benzocaine and 4-m- 
Ir obenzoic add. Standard solution 


Tailing factor: NMT 2.0, Standard solution 
Relatrve standard deviation: NMT 5,0%, Standard 
solution 

Signal-to-noise ratio: NLT 10, Sensitivity solution 

Anafysis 

Samples: Standard solution and Somple solution 
Calculate the percentage of any lndividual unspectfied 
degradation product in the portion of Capsules taken: 

Result = (ru/rs) x (Cs/ty) x 100 

Tu - peak response of any individual unspecified 
degradation product from the Sample 
solution 

r* = peak response of aminobenzoate from the 
Standard solution 

C s - concentration of USP Aminobenzoate 
Potassium RS in the Standard solution 
(mg/mL) 

G = nominał concentration of aminobenzoate 
potassium in the Sample solution (mg/mL) 

Acceptance criteria: See Tobie I . 


Tabie 1 


Name 

Relative 

Retentfon 

Time 

Acceptance 

Criteria, 

NMT 

Aminotrenzoic add 

1.0 


Benzocaine' 

2.0 

■St 

4-Nitrobenzoic add fl 

2.1 

_ 

Any individual 
unspecified 
degradation prod- 

UCl 

— 

OJ 0 

To tal impurities 

—i 

1,0 


1 These are process impurities controlled in the API and are induded in 
this tabte for tdenUficalfon purposes only; They are not reported m the 
dmg product and s ho u Id not be included in the to Lal impurities. 


AUSMO 

ADDITIGNAL REQUIREMENTS 

* Packaging and Sto race: Preserve in well-closed 
containers. 


C hangę to read: 

* USP Reference Standards (11) 

USP Aminobenzoate Potassium RS 
*U$P Benzocaine RS 
USP 4-Nitrobenzoic Acid RS 
4-Nitrobenzoic add. 

C 7 H 5 NO 4 1 67 .\ 2 a usmo 


Aminobenzoate Potassium for Orał 
Solution 


» Aminobenzoate Potassium for Orai Solution 
contains not less than 90.0 percent and not morę 
than 110.0 percent of the labeled amount of 
aminobenzoate potassium (C 7 H 6 KN 0 2 ). 

Packaging and storage—Preserve in tight containers, 

USP Reference standards <T T)— 

USP Aminobenzoate Potassium RS 
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Bdeotnficatnosn— 

A: Uftmviolet Absorption (1 97U)“ 

Sofution: 50 pg per mL. 

Medium: water. 

B; Dfssofve about 400 mg irt 10 mL of water, add 1 ml 
of 3 N hydrochloric add, filter, and wash the predpitate 
with two 5-mL portions of cold water. Recrystailize from al- 
cohol the predpitate so obtained, and dry at 110 ° for 
1 hour: the p-aminobenzoic add so obtained melts between 
186° and 189 D . 

Minimum fili (755 )— 

FOR SOLID PACKAGED IN MULTIPLE-UN3T CONTAINERS; meets 
the reguirements. 

Uniform i ty of dosage units {905)— 

FOR SOLID PACKAGED IN SINGLE-UNIT CONTAINERS: meetS the 
reguirements. 

pH {791): between 7.0 and 9.0, tn a solution (1 in 10). 
Assay—Transfer about 100 mg of Aminobenzoate Potassium 
for Orał Solution, accurately weighed, to a suitable vessel, 
add 5 ml of hydrochloric acid and 50 mL of water, mix, 
cool to 15° and add 25 g of crushed ice. TEtrate with OJ M 
sodium nitrite VS, determining the endpoint potentiometri- 
cally, using a calomel-platinum electrode system. Each mL 
of OJ M sodium nitrite is equivalent to 17.52 mg of ami¬ 
nobenzoate potassium (CjHńKNOi), 


AmirBobenzoate Potassiiaginnł TabBets 

» Aminobenzoate Potassium Tablets contain not 
less than 90.0 percent and not morę than 
110.0 percent of the labeled amount of ami¬ 
nobenzoate potassium (CyH 6 KNOz). 

Packaging and sforage—Preserve in well-dosed contain- 
ers. 

USP Reference sfandards (11)— 

USP Aminobenzoate Potassium RS 

Identificafioo—Proceed as directed for Aminobenzoate Po¬ 
tassium Capsules, using 1 g of finely powdered Tablets. 
Dissolufion (711)— 

Medium: water; 900 mL. 

Apparatus 1: 1 00 rpm. 

Time: 45 minutes. 

Procedurę —Determine the amount of C?H*KNCb dissolved 
by employing UV absorption at the waveiength of maxi- 
mum absorbance at about 270 nm on filtered portions of 
the soJution under test, suitably diJuted with Medium, in 
comparison with a Standard solution having a known con- 
centration of USP Aminobenzoate Potassium RS in the same 
Medium. 

Toierances —Not less than 75% (Q) of the labeled amount 
of C 7 I-UKNO 2 is dissolved in 45 minutes. 

Uniform ity of dosage units {905): meet the reguire¬ 
ments. 

Assay— 

Standard preparadon —Prepare a solution of USP Ami¬ 
nobenzoate Potassium RS havmg a known concentratlon of 
about 5 pg per mL 

Assoy preparation and Procedurę —Weigh and finely pow- 
der not fewer than 20 Tablets. Using a portion of the pow¬ 
dered Tablets, equivalent to about 100 mg of ami¬ 
nobenzoate potassium, proceed as directed in the Assoy 
under Aminobenzoate Potassium Capsules. 


Aminobenzoate Sodium 


DEFINITION 

Aminobenzoate Sodium contains NLT 98.5% and NMT 
101.0% of aminobenzoate sodium (CzHJNNaOi), calcu- 
lated on the drled basis. 

IDENTIFICATION 

® A. Ultra viOLET Absorption (197U) 

Solution: 10 pg/mL 

Medium: 0.001 N sodium hydroxide 

Acceptance criteria: Meets the reguirements 

® B. 

Sample: Dissolve about 400 mg of Aminobenzoate Sa¬ 
dłu m in 10 ml of water, add 1 ml of 3 N hydrochloric 
add, filter, and wash the precipitate with two 5-mL 
portions of cold water* Recrystailize the precipitate 50 
obtained from alcohol, and dry at 110° for 1 h. 
Acceptance criteria: The resufting p-aminobenzoic acid 
melts between 186° and 189°. 

« C. 

Sample solution: 10 mg/mL of Aminobenzoate Sodium 
in water 

Acceptance criteria: The Sample solution imparts an in- 
tense yellow color to a nonluminous fEame. 

ASSAY 

* Procedurę 

Sample: 500 mg of Aminobenzoate Sodium 
Titrimetric system 
Modę: Direct titration 
Ti tran t: OJ M sodium nitrite VS 
Endpoint detection: Potentiometric 
Analysis: Add 25 mL of water and 25 mL of 3 N hydro- 
chioric add to the Sample in a suitable vessel, mix, and 
cool in an ice bath. Titrate with Titrant using a 
calomel-platinum electrode system. Each ml of 0.1 M 
sodium nitrite is equiva!ent to 15.91 mg of ami¬ 
nobenzoate sodium (C^hhNNaOz). 

Acceptance criteria: 98>5%=1G1.0% on the dried basis 

1MPURITIES 

o Chloride and Sulfate {221), Chioride 

Sample: 1.4 g of Aminobenzoate Sodium 
Acceptance criteria: The Sample shows no morę chlo- 
ride than corresponds to 0.4 ml of 0.020 N hydrochlo¬ 
ric acid (0.02%). 

* Chloride and Sulfate (221), Sulfate 

Sample: 1.4 g of Aminobenzoate Sodium 
Acceptance criteria: The Sample shows no morę sulfate 
than corresponds to 0.3 mL 01 0.020 N su [furie add 
( 0 , 02 %). 

Delete the fotlowing: 

** Heavt Metals (231), Method II: NMT 0.002%, (OfEicta I 1 - 

Jon-2Q1B) 

* VOLATłLE DBAZOTIZABLE SUBSTANCES 

Standard stock sofution: OJ mg/mL of p-toluidine, 
prepa red as follows. Dissoive an adequate amount of p- 
toluidme in 5% of to tal volume of methanol in a suita¬ 
ble volumetnc fiask, and dilute with water to volume. 
Standard solution: 1 jig/mL of p-toluidine in water 
from the Standard stock solution 

Sample solution: Transfer 5.0 q of Aminobenzoate So¬ 
dium fo a suitable fiask, and add a volume of 1.25 N 
sodium hydroxide that Is just suffident to disso!ve the 
sample and to render the solution just alkaline to phe- 
nolphthalein TS, Dilute with water to 50 ml, and 
steam-distill the solution, collecting 95 ml of the distil- 
late in a 100-mL voJumetric fiask. Dilute with water to 
volume. 
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Blank: Water 

Instrumental conditions 
Modę: Vis 

Analytkaf wavelength: Maximum absorbance at 
about 405 nm 

Analysis 

Samples: Standard solution , Sample solution, and Blank 
Transfer 20*0 mL each of Ehe Standard solution, Sample 
solution, and Blank to thrcc sępa ratę 100-mL beakers, 
and treat each as follows. Ada 5*0 mL of 1 N hydro- 
chloric add, and cod! in an ice baih. Add 2.0 ml of 
0.1 JV1 sodfum nitrite dropwise, with stirrmg. AIJow to 
stand for 5 min for the diazotization reaction to be 
co m plete, add guickly to 10.0 ml of a cold solution of 
guaiacol (freshly prepared by dissolving 0,20 g of guaL 
acol in 100 mL oM N sodium hydroxide), and allow 
to stand for 30 min* Concomitantly determine the ab- 
sorbances of the Solutions. 

Acceptance criteria; The absorbance of the Sample so¬ 
lution does not exceed that of the Standard solution t 
corresponding to NMT 0.002% of voladle diazotizable 
substances as p-toluidine. 

5PECIFIC TESTS 

* RH (791) 

Sample solution: 50 mg/mL of Aminobenzoate Sodium 
in water 

Acceptance criteria: 8.0-9.0 

* ŁOSS on Dryinc (731) 

Analysis: Dry at 105° for 2 h* 

Acceptance criteria: NMT 1.0% 

ADDITIONAL REQUIREMENT5 

* Packaging and Storage: Preserve In well-closed 

containers. 

* USP Reference Standard* (11) 

USP Aminobenzoate Sodium RS 


Aminobenzoic Acid 



C,H 7 N0 2 137.14 

Benzoic acid, 4-amino; 
p-Ammobenzoie acid [150-13-0]* 

DEFINmON 

Aminobenzoic Acid contains NLT 98.0% and NMT 102*0% 
of aminobenzoic acid (C 7 H 7 NO 2 ), calculated on the dried 
basis* 

IDENTIFICATION 

* A* IMFRARED ABSORPTtON (197K) 

* B* The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution , as 
obtained in the Assay. 

ASSAY 

* Procedurę 

Acetic acid solution: Glacial acetic acid and water 
(1:69) 

Mobile phase: Methanol and Acetic acid solution 
(15:85) 

Standard solution: OT mg/mL of USP Aminobenzoic 
Acid RS in Mobile phase * Sonicate to aid dissolution* 
Sample solution: 0.1 mg/mL of Aminobenzoic Acid in 
Mobile phase * Sonicate to aid dissolution* 
Chromatographk system 
(See Chromo tograpny (621), System Suita bility.) 


Modę: LC 

Detector: UV 280 nm 

Column: 3,0-mm x 15-cm; 3.5-pm packing LII 
Flow ratę: 0,4 mL/min 
Injection volume: 5 pi 
System sultability 
Sample: S tondard solu t/on 
Sultability reguirements 
Tailiny: NMT 1.5 

Relatrve standard deviation: NMT 1.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of aminobenzoic add 
(C 7 H 7 NO 2 ) in the portion of Aminobenzoic Add taken: 

Result = ( r u fr$) x (G/Cu) x 100 

r u ~ peak response from the Sample solution 

Cs = peak response from the Standard solution 

G = concentration of the Standard solution 
(mg/mL) 

Cu - concentration of the Sample solution (mg/mL) 
Acceptance criteria: 98,Q%-102.0% on the dried basis 

IMPURfTIES 

■ Residue on Ignition (281): NMT 0*1% 

Oefete the following: 

Heavy Metals, Method II (231): NMT 20 ppm# ( om, cui m- 

lan-ZGIi) 

* ORGANIC IMRURITJES 

Solution A: Acetonitriie and methanol (70:80) 

Buffer: 1.5 g/L of monobasic potassium phosphate and 
2*5 g/L of octanesulfonic acid sodium salt in water. Ad- 
just with phosphoric acid to a pH of 2.2. 

Mobile phase: Solution A and Buffer (20:80) 

Standard stock solution: 0*25 mg/mL each of USP 
Benzocaine RS and 4-nitrobenzoic acid in methanol 
Standard solution: 0.5 pg/mL each of USP Benzocaine 
RS and 4-nitrobenzoic acid in Mobile phase , from the 
Standard stock solution 

Sample solution: 0.25 mg/mL of Aminobenzoic Acid in 
Mobile phase 

Chromatographk system 

(See Chromatograpny (621), System Sultability.) 

Modę: LC 

Detector: UV 270 nm 

Column: 4,0-mm x 15-cm; 5-pm packing L7 
Flow ratę: 1.0 mL/min 
Injection volume: 20 pL 

Run time: 11 times the retention time of the ami- 
nobenzoic acid peak 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of 4-nitrobenzoic acid or any 
unspedfied impurity in the portion of Aminobenzoic 
Acid taken: 

Result - (ro/rs) x (Cs/Cu) x 100 

ru - peak response of 4-nitrobenzoic acid or any 

unspeciffed impurity from the Sample solution 
= peak response of 4-nitrobenzoic acid from the 
Standard solution 

G = concentration of 4-nitrobenzoic acid in the 
Standard solution (mg/mL) 

Cu - concentration of Aminobenzoic Acid in the 
Sample solution (mg/mL) 

Calculate the percentage of benzocaine in the portion 
of Aminobenzoic Acid taken: 

Result = (ry/rs) x (G/G) x 100 
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fu = peak response of benzocaine from the Sam nie 
sofution 

r* - peak response of benzocaine from the 
Standard solution 

C s = concentration of USP Benzocaine RS in the 
Standard solution (mg/mL) 

Cy ~ concentration of Aminobenzoic Acid in the 
Sample solution (mg/mL) 

AccepLante critena; See Tubie h Disregard any rmpu- 
rity peaks less than 0,02%. 


TabJe 1 


Name 

Relative 

Retention 

Time 

Acceptance 
Criteria, 
NMT (Wo) 

Aminobenzoic acid 

1,0 

__ 

4-Nitrobenzoic add 

4.0 

0.2 

Benzocaine 

9.0 

0.2 

Any indiv3dual unspecified 
impurity 

— 

0,1 

Total impurities 

— 

0.5 


• Limit of Anilinę and p Toluidine 

Diiuent: 84 g/L of sodium hydroxide in water 
Standard solution: 1.0 pg/mL each of anilinę and p- 
toluidine in methylene chtoride 
Sample solution: Dissolve 1 g of Aminobenzoic Acid in 
10.0 mL of Diiuent, and extract with two guantities 
each of 10,0 mL of methylene chloride. Combine, and 
wash with 5 mL of water. Fiiter through anhydrous so- 
dium sulfate, and wash the fiiter with methylene chlo- 
ride, Evaporate in a water bath at 5Q 0 ~ćG 0 to obtain a 
yolume of about 1-5 ml. Transfer to a 10-mL volumet- 
ric fiask, and dilute with methylene rhfnride to yolume. 
Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: GC 

Detector: Flame ionization 

Coiumn: 0.32-mm x 30-m fused silica capillary, coated 
with a 0.5-pm film of phase G27 
Temperatures 
Injection port: 280 Q 
Detector: 300“ 

Coiumn: See Tobie 2. 


Tabie 2 


Initiai 

Temperaturę 

n 

Temperaturę 

Ramp 

r/mbi) 

Finał 

Temperaturę 

n 

Hołd Time 
at Finał 

Temperaturę 

(mini 

130 

0 

130 

4 

130 

20 

180 

5 


Carrier gas: Helium 
Ffow ratę: 1.0 mL/min 
injection yolume: 2 piL 
Split ratio: 1:10 
Analysis 

Sampies: Standard solution and Sample solution 
[Notę —The relative retention times for anilinę and p- 
toluidine are about 0.8 and 1.0, respectiveiy.] 
Calculate, in ppm, the amount of anilinę and p-tolui- 
dine in the portion of Aminobenzoic Acid taken: 

Result - (rufrs) x (Cs/G) x 10 6 

fu “ peak response of each impurity from the 
Sample solution 

r$ - peak response of the corresponding impurity 
from the Standard solution 

Cs = concentration of the corresponding impurity 
in the Standard solution (mg/mL) 


Cu = concentration of Aminobenzoic Acid in the 
Sample solution (mg/mL) 

Acceptance criteria 
Anilinę: NMTIOppm 
p-Toluidine: NMT 10 ppm 

SPEC! FIC TESTS 
8 Loss ON Drving (731) 

Analysis: Dry a sample at 105° for 2 h. 

Acceptance criteria: NMT 0.2% 

ADDITIONAL REQUIREMENT5 

* Packaging ano Sto race: Preserve In tight, light-resistant 

containers. 

* USP Reference Standards (11) 

USP Aminobenzoic Acid RS 
USP Benzocaine RS 
Benzoic acid, 4-amino-, ethyf ester, 

CgHnNOa 165.19 


Aminobenzoic Acid Gei 


DEF1NITION 

Aminobenzoic Acid Cel contains NLT 90.0% and NMT 
110.0% of the labeled amount of aminobenzoic acid 
(C 7 H ? N0 3 ), 

IDENTIFICATION 
8 A. Knfrared Absorption (T97K) 
o B. Ultraviolet Absorption (197U) 

Sampie solution: 5 ug/mL in alcohol 

Acceptance criteria: Meets the requirements 

ASSAY 
o procedurę 

Mobile phase: Methanol, gfacial acetic acid, and water 
(30:1:69), AUow the mixture to cooi, and pass, if neces- 
sary, through a suitable microporous membranę fiiter, 
and degas. 

Internal standard solution: 7 mg/mL of salicylic acid in 
methanol; dissolve by sonicating. 

Standard stock solution: 0.42 mg/mL of USP Ami¬ 
nobenzoic Acid RS in methanol; dissolve by sonicating. 

Standard solution: 0.042 mg/rnl of USP Aminobenzoic 
Acid RS in methanol prepared as follows. Transfer 5 mL 
each of Standard stock solution and Internal standard so¬ 
lution into a 50-mL yolumetric fiask, and dilute with 
methanol to yolume. Pass through 0.6-pm fiiter paper. 
Throughout the preparation, protect against actinic 
light. 

Sample solution: Nominally 0.042 mg/mL of ami¬ 
nobenzoic acid in methanol prepared as follows. Trans¬ 
fer a quantity of Gel, equlvalent to 4,2 mg of ami¬ 
nobenzoic acid, into a 100-mL yolumetric fiask. Add 
10.0 ml of Internal standard solution and 50 mL of 
methanol. Shake or sonicate, as necessary, and dilute 
with methanol to yolume, Fiiter, if necessary, through 
fiiter paper (Whatman No. 41 or equivalent). Pass 
through 0.6-pm fiiter paper, Throughout thls prepara¬ 
tion, protect against actinic light. 

Chromatographic system 
(See Chromatograpny (621), System Sui lab Hity.) 

Modę: LC 

Detector: UV 280 nm 
Coiumn: 3.9-mm x 30-em; packing LII 
Flow ratę: 1,0 mL/min 
Injection yolume: 15 pL 

System suitability 
Sample: Standard solution 

Chromatograph replicate 15-pL injections of the Stan¬ 
dard solution until the response rado va nabili ty is 
within 1.0% of average. 
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[Notę—T he relative retention times for aminobenzok 
add and salicylk add are about TO and 3.0, 
respectively.] 

Suitability requirements 

Resolution: NLT 3-0 between aminobenzoic acid and 
salicylk acid peaks 
Anałysis 

Samples: Standard solution and Sampfe solution 
Calculate the percentagc of thc labdcd amount of 
aminobenzok acid (C 7 H/NO 2 } in the portion of Cel 
taken: 

Result = (RuflU) x (Cs/Q) x 100 

Ru - peak response ratio of aminobenzok to 
salicylk acid from the Sampie solution 
R$ = peak response ratio of aminobenzok to 
salicylk acid from the Standard solution 
Q = concenfratkn of USP Aminobenzok Acid RS in 
the Standard solution (mg/mL) 

Cu = nominał concentration of aminobenzok acid 
in the Sampie solution (mg/mL) 

Acceptance criteria: 90.0%-110,0% 

OTHER COMPONENTS 

* Alcohol Determination, Method It (611): 42,3%-54,0% 
(w/w) of C 3 H 5 OH 

PERFORMANCE TESTS 

* Minimum Ful (755): Meets the reguirements 

SPECIFIC TE5TS 

* PH (791): 4.0-6 0 

ADDITBONAl REQUIREMENTS 

* Packaging and Storage: Preserve in tight, light-resistant 
containers, 

* USP Reference Standard s (11) 

USP Aminobenzoic Acid RS 


Aminobenzoic Acid Topical Solution 

DEFIN1TION 

Aminobenzoic Acid Topical Solution contains, in each mL, 
NLT 45 mg and NMT 55 mg of aminobenzoic acid 
(QH ? NOa). 

IDENTIFICATION 

■ A. 

Sampie: 1 ml of Topical Solution 
Anałysis: To the Sampie add 1 mL of 1 N sodium hy¬ 
dro x i de, and add, fn order, 0-5 mL of potassium todide 
TS, 0.5 mL of 3 N hydrochlork acid, and 0.5 mL of so¬ 
dium hypochlorite TS. 

Acceptance criteria: A brown precipitate is formed. 

* B. 

Sampie: 1 mL of Topical Solution 
Anałysis: To the Sampie add 2 mL of 3 N hydrochlork 
acid, and cool to 10°. Add 1 mL of a 10-mg/mL sodium 
nitrite solution, then add a solution prepared by mbring 
50 mg of 2-naphthol wlth 3 mL of a 100-mg/mL so- 
dium nydroxide solution, 

Acceptance criteria: A red color is produced. 

A5SAY 

* PROCEDUR! 

Sampie: 5 mL of Topical Solution 
Anałysis: Transfer the Sampie to a suitable open vessel, 
evaporate on a steam bath to dryness, and proceed as 
directed in Nitrite Titration (451). Each mL of 0.1 M 
sodium nitrite is equivalent to 13,71 mg of ami¬ 
nobenzoic acid (C7H7NO2), 


Acceptance criteria: 45-55 mg/mL 

OTHER COMPONENTS 

* Alcohol Determination (611): 65%-75% 

SPECIFIC TE5TS 

* Specific Gravitv <841): 0,895-0.905 

ADDITIONAL REQUIREMENTS 

* Packaging and Storace: Preserve in tight, light-resistant 
containers. 


Aminocaproic Acid 



CsHisNO, 131.17 

Hexanoic add, ó-amino-; 

6 -Aminohexanok add [60-32-2], 

DEFYNITION 

Aminocaproic Add contains NLT 98,5% and NMT 101.5% 
of aminocaproic acid (QH T jNQ 2 ), calculated on the anhy- 
drous basis. 

IDENTIFICATION 
* A. INFRARED ABSORPTŁON (197K) 

ASSAY 
•» Procedurę 

Solution A: 0.55 g/L of sodium 1 -heptanesulfonate in 
water 

Mobile phase: Dissolve 10 g of monobasic potassium 
phosphate in 300 ml of Solution A , and add 250 mL of 
methanof, followed by another 300 mL of Solution A 
Adjust the mixture with phosphoric acid to a pH of 2,2, 
and dilute with Solution A to 1 L, 

Interna! standard solution: 1.25 mg/mL of methionine 
rrt water 

Standard stock solution: 1 2,5 mg/mL of USP Amino¬ 
caproic Add RS in water 

Standard solution: 5,0 mL of Standard stock solution 
and 2.0 ml of internal standard solution in a 100 -ml 
vo!umetric fiask. Dilute with water to vo!ume, 

Sampie stock solution: 12,5 mg/mL of Aminocaproic 
Acid in water 

Sampie solution: 5,0 mL of Sampie stock solution and 
2.0 mL of InternaI standard solution in a 100-mL volu- 
metrk fiask. Dilute with water to volume. 
Chromatographk system 
(Sec Chromatography (62 1), System Suitability.) 

Modę: LC 

Detector: UV 210 nm 

Column: 4,6-mm x 15-cm; packing LI 

Column temperaturo: 30° 

Flow ratę: 0,7 mL/min 

Run time: NLT 2 times the retention time of amino¬ 
caproic acid 

Injection voiume: 20 |iL 
System suitability 
Sampie: Standard solution 

[Notę—T he relatke retention times for aminocaproic 
acid and methionine are about 0.76 and 1.0, 
respectively.] 

Suitability reguirements 

Resolution: NLT 2.0 between aminocaproic add and 
methionine 
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Refative standard devration; NMT 2.0% 

Analysis 

Sam pies; Standard solution and Sompie solution 
Calculate the percentage of aminocaproic acid 
(CsHiaNO*) In the portion of Amtnocaproic Add taken; 

Result = (fly/ft) x {Cs/Cu) x 100 

R v - pp^k respnnse rafio of aminocaproic acid to 
the Interna! standard from the Sample 
soiuthn 

tfs - peak response ratto of aminocaproic acid to 
the interna! standard from the Standard 
solution 

C s = concenfration of USP Aminocaproic Acid RS in 
the Standard solution (mg/mL) 

Cy = concentration of Aminocaproic Acid in the 
Sampk solution (mg/mL) 

Acceptance criteria: 98.5%-101.5% on the anhydrous 
ba sis 

IMPURITIES 

* Residue on iCNSTiON (281): NMT 0.1% 

Delete the fotlowing: 

** Heaw Metals, Method II (231): NMT 20 ppm* (ofnaoi i- 

laoioi &) 

SPEOFIC TESTS 

e Water Deteriwnation, Method l (921): NMT 0,5% 

ADDiTEONAL REQU8RESVIENTS 

* Packaging and Storage: Presen/e in tight containers. 

Storę at room temperaturę. 

* USP Reffrence Standards (11) 

USP Aminocaproic Acid RS 


Aminocaproic Acid Injection 

DEFINITION 

Aminocaproic Acid Injection is a stenie solution of Amino- 
caproic Acid in Water for Injection. It contains NLT 95.0% 
and NMT 107.5% of the labeled amount of aminocaproic 
acid (CóHuNOs), 

IDENTIFICATION 

® A. INFRARED ABSORPTION (197K) 

Sample: Mix 2 ml of Injection, added dropwise, with 
100 ml of acetone, rapidly stirring the mixture with a 
glass rod to induce trysła fliza tion, Aliow the mixture to 
stand for 15 min, and pass through a slntered-gfass fli- 
ter of medium porę size. Wash the crystab with 25 mL 
of acetone, apply a vacuum to remove the soJvent, dry 
at 105° for 30 min, and cooL Use the residua. 

Acceptance criteria; Meets the requirements 

AS5AY 

• PROCEDURĘ 

Mobife phase: Transfer 11 g of sodium 1 pentanesulfo 
nate and 40 g of anhydrous sodium sulfate to a 2-L 
voIumetrIc fiask, and d!ssolve in about 500 mL of water. 
Add 20 mL of 1 N su [furie acid and 30 mL of acetonh 
trile, and dllute with water to voiume* 

Standard solution: 2.5 mg/mL of USP Aminocaproic 
Acid RS in Mobile pbase 

System suitability solution: Mix 20 pL of benzyl ako- 
nol with 100 ml of water. Dilute 1,0 mL of this solution 
with Standard solution to 10 mL, 

Sample stock solution: NomEnally equivalent to 25 mg/ 
mL of amtnocaproic acid from a suitable volume of In- 
jection in water 


Sample solution: 2.5 mg/mL of Sample stock solution in 
Mobile phase 

Chromatographic system 

(See Chromatograpny (621), System Suitability*) 

Mo de: LC 

Detector: UV 210 nm 
Column: 4-mm x 30-cm; packing LI 
Flow ratę: 2 mL/min 
Injection volume: 50 pL 
System suitability 

Samples; Standard solution and System suitability 
solution 

Suitability requirements 

Resolution: NLT 7.0 between benzyl alcohof and 
aminocaproic add, System suitability solution 
[Notę —The aminocaproic add peak elutes before the 
benzyl alcohol peak,] 

Relative standard deyiation: NMT 1.0%, Standard 
solution 
Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of aminocaproic add 
(GH 13 NO 2 ) in the portion of Injection taken: 

Result - {tulfii x (Q/Cu) x 100 

ru - peak area from the Sample solution 

r$ = peak area from the Standard solution 

Cs = concentration of USP Aminocaproic Acid RS in 
the Standard solution (mg/mL) 

Cu - nominał concentration of aminocaproic add In 
the Sample solution (mg/mL) 

Acceptance criteria: 95,0%-107.5% 

SPECIFIC TESTS 

□ pH (791): 6.0-7.6 

* Bactereal Endotoxins Test (85): NMT 0.05 USP Endo- 
toxIn Unit/mg of aminocaproic acid 

* Other Requireivients: It meets the reguirements in Injec- 

tlons and Implanted Drug Products (1). 

ADDITEONAL REQUIREMENTS 

■ Packaging and Storage: Preserve in single-dose or mul- 
tiple-dose containers, preferably of Type l giass. 
a USP Reference standards (11) 

USP Aminocaproic Add RS 
USP Endotoxin RS 


Aminocaproic AcBd OraB Solution 

DEFINITION 

Aminocaproic Acid Orał Solution contains NLT 95.0% and 
NMT 115.0% of the labeled amount of aminocaproic acid 
<QHi 3 NOz). 

IDENTIFICATION 

O A. INFRARED ABSDRPTtON (197K) 

Sample: Mix 1 g of ton-enchange resin (strongly addtc 
styrene-divinylbenzene cation-exchange resin) with 
10 mL of 1 N hydrach brie add in a 100-mL beaker. 
Decant and dtscard the hydrochloric acid, and wash the 
resin with five 10-mL portlons of water, decantlng and 
discarding the IEquid foliowing each washing. Place the 
washed resin in a 125-mL glass-stoppered, conical fiask, 
and add a volume of Orał Solution, nominally equiva- 
ient to 250 mg of aminocaproic acid, and 10 mL of 
water. Insert the stopper in the fiask, and shake by me- 
chanical means for 30 min. Transfer the resin slurry to a 
sintered-glass funnel of medium porę size. Wash with 
100 mL of water, filter by applying suction, and discard 
the washing. Place a beaker under the stem of the fun¬ 
nel, add 10 mL of 1 N hydrochloric acid to the resin, 
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stir for 4-5 min, and fliter by applying suction. Evapo- 
rate the filtrate on a steam bath to dryness, dry at 105° 
for 1 h y and cooL 

Acceptance criteria: The residue meets the 
reguirements. 

A5SAV 

* Procedurę 

Sample solution: Place an amount nominally equiva- 
lent to 250 mg of aminocaproic acid from a volume of 
Orał Solution in about 80 mL of giacial acetic add. 

Titrimetric system 
Modę: Direct titration 
Titrant: 0.1 N perchloric add in dioxane VS 

Endpoint detection: Visual 

Analysis: To the Sample solution add 10 drops of a 1 -in- 
500 solution of ery stal violet in chlorobenzene. Titrate 
with Titront to a blue endpoint, and perform a blank 
determlnation. Each mL of 0.1 N perchloric add is 
equiva!ent to 13.12 mg of aminocaproic add 
(CfiHuNOi). 

Acceptance criteria: 95.0%-l 15,0% 

SPECIF1C TESTS 

* pH (791): 6.0-6.5 

ADDITIONAL REQUIREMENT5 

* Packacing and Storage: Preserve in tight containers. 

* USP Reference Standards <11) 

USP Aminocaproic Acid RS 


Aminocaproic Ac ad Tablets 

DEFINITION 

Aminocaproic Acid Tablets contain NLT 95.0% and NMT 

105.0% of the labeled amount of aminocaproic acid 

(C.HrjNO,). 

IDENTIFICATION 

* A. INFRARED ABSORPTION (197K) 

Sample: Triturate 2 Tablets with 10 mL of water, and 
filier into 100 mL of acetone. Swirl the mixture, and 
allow to stand for 15 min to complete crystallization. 
Pass the solution through a sintered-glass fiiter of me¬ 
dium porę size, and wash the crystals with 25 mL of 
acetone. Apply vacuum to remove the solvent, dry at 
105° for 30 min, and cool. Use the residue. 

Acceptance criteria: Meel the requirements 

ASSAY 

• Procedurę 

Sample solution: Nominally equivalent to about 
500 mg of aminocaproic acid from NLT 20 finely pow- 
dered Tablets taken in a beaker in about 100 mL of gla* 
ciał acetic add. Heat gently to effect solution, and cool. 

Titrimetric system 
Modę: Direct titration 
Titrant: OJ N perchloric acid in dioxane VS 
Endpoint detection: Visual 

Analysis: To the Sample solution add 10 drops of a 1 -in- 
500 solution of erystat violet in chlorobenzene. Titrate 
with Titront to a blue endpoint, and perform a blank 
determlnation. Each mL of 0.1 N perchloric add is 
equivalent to 13J2mg of aminocaproic acid 
(CHtiNOz). 


Acceptance criteria: 95.0%-105.0% 

PERFORMANCE TESTS 

• Dissolution <711) 

Medium: Water; 900 mL 
Apparatus 1: 100 rpm 
Time: 45 min 

Buffer: Dissolve 6.185 g of boric add and 7.930 g of 
potassium chloride in about 1000 mL of water, and add 
60 mL of 1,0 N sodium hydroxide. Dii u te with water to 
2000 mL, and adjust if necessary with 1.0 N sodium 
hydroxide to a pH of 9.5 ± OJ. 

Standard solution: 0.5 mg/mL of USP Aminocaproic 
Acid RS in water 

Sample solution: Fiiter a portion of the solution under 
test. 

Blank: Water 

Analysis: Into three separate 50-ml voiumetric flasks pi¬ 
pet 1 mL each of Sample solution, Standard solution, and 
Blank. Add 20.0 mL of Buffer and 3.0 mL of a freshly 
prepared 1-ln-500 solution of j3-naphthoquinone-4-so- 
dium sulfon a te to each fiask. Swirl to mix, and place 
the three flasks in a water bath maintained at a temper¬ 
aturę of 65+5° for 45 min. Cool, and dilute the eon* * 
tents of each fiask with water to volume, Determine the 
percentage of the labeled amount of aminocaproic acid 
(CńHuNOz) dissolved from absorbances, at the wave* 
length of maximum absorbance at about 460 nm, from 
the Sample solution in eomparison with those from the 
Standard solution, using the Blank to set the instrument. 
Toierances: NLT 75% (Q) of the labeled amount of 
aminocaproic acid (CeHnNCb) is dissolved. 

• Uniformity of Dosage Units <905): Meet the 

requirements 

ADDITIONAL REQUIREMENTS 

■ Packacing and Storage: Preserve in tight containers. 

• USP Reference Stanoards (11) 

USP Aminocaproic Acid RS 


Aminoglutethimide 



C|}Hi s N 2 0 2 232.28 

2,6-Piperidinedione, 3-(4-aminophenyl)-3-ethyl-; 
2-(p-Aminophenyi)-2-ethylglutanmide [125-84-8]. 

DEFINITION 

Aminoglutethimide contains NLT 98.0% and NMT 102,0% 
of aminoglutethimide (CnH^NzOz), calculated on the 
drted basis. 

IDENTIFICATION 
« A. INFRARED ABSORPTION (197M) 

» B, ULTRAVIOLET ABSORPTION <197U) 

Anaiytical wavelength: 242 nm 
Medium: Methanol 
Sample solution: lOpg/mL 

Acceptance criteria: Absorplivities, calculated on a 
dried basis, differ by NMT 2.0%. 

ASSAY 
« Procedurę 

Buffer: Add 120 mL of OJ N acetic add to 100 ml of 
OJ N potassium hydroxide in a 1000-mL volumetnc 
fiask, and add 250 ml of water. Adjust by the addftion 
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of either 1 N acetic acid or 1 N potassium hydroxide to 
a pH of 5.0 ± OJ. Diiute with water to votume. 

Mobile phase: Methanol and Buffer (27:73) 

Diluent: Methanol and Buffer (1:1) 

Standard solution: 0.5 mg/mL of USP Aminoglutethi* 
mide RS in Diluent 

Sample solution: 0.5 mg/mL of Aminoglutethimide in 
Diluent Pass through a futer of 0.45-um or finer porę 
size fliter, discarding the first 5 ml of the filtrate, 
Chromatographie system 
(See Chromatograpny (621), System Su i ta bili ty.) 

Modę: LC 

Detector; UV 240 nm 

Column: 3,9-mm x 15-cm; 4-jam packing LI 

Column temperaturę; 40° 

Flow ratę; 1,3 mL/min 
Injection volume{ 10pL 
System suitability 
Sample: Standard solution 
Suitability reguirements 
Tarltng factor; NMT 1.7 
Relative standard deviation; NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Cafculate the percentage of aminoglutethimide 
(CuHićNiOz) in the portion of Aminoglutethimide 
taken: 

Resuft - (ru/rs) x (Cs/Cu) x 100 

tu - peak area from the Sample solution 

r 5 - peak area from the Standard solution 

C$ = concentration of USP Aminoglutethimide RS in 
the Standard solution (mg/mL) 

Cu - concentration of AmfnogJutethimide in the 
Sample solution (mg/mL) 

Acceptance criteria: 98.0%-102.0% on the dried basis 

IMPURITIES 

* Residue on Bgnition (281): NMT 0.1% 


Detete the foliowing: 

•• Heaw Metals, Method fl (231): NMT 10 ppm* (Offltfal i- 

Ian201 a> 

* Limit of Azo-aminoglutethimieje 

[Notę—U se iow-actinic glassware. Conduct this test 
promptly under subdued light. Wear protective g!oves 
resistant to dimethyl suffoxide to prevent contact with 
skin. Use shaking, not sonicatlon or heat, to dissoive the 
USP Azo-aminoglutethimide RS and the Sample.] 

Buffer: 150 mL of OJ N acetic acid and 50 mL of OJ 
N potassium hydroxide, diluted in water to 1000 mL 
Mobile phase: Dissolve 100 mg of edetate dtsodium tn 
350 mL of Buffet Add 650 mL of methanol, and cool to 
room temperaturę. Adjust with glacial acetic add to a 
pH of 5.0 ±0.1. 

Standard solution: 0.5 pg/mL of USP Azo-aminoglu- 
tethimide RS tn dimethyl suifoxide 
Sample solution: 1 mg/mL of Aminoglutethimide in di¬ 
methyl suifoxide 
Chromatographic system 
(See Chromatograpny (621), System Suitability .) 


Modę: LC 

Detector: UV 328 nm 
Column: 3.9-mm x 15-cm; packing U 
Flow ratę: 1 mL/min 
Injection vofume: 10pL 
System suitability 
Sample: Standard solution 
Suitability reguirements 
Tailing factor: NMT 1.2 
Capacity factor: 2.0-5.0 
Column efficiency: NLT 800 theoretical pfates 
Analysis 

Samples: Standard solution and Sample solution 
[Notę —The aminoglutethimide elutes with the dimethyl 
sulfoxide,] 

Cafculate the percentage of azo-aminoglutethimide in 
the spęd men of Aminoglutethimide taken: 

Result = (r^/ri) x (Q/Cu) x 100 

ru - peak response from the Sample solution 

r$ - peak response from the Standard solution 

Cs = concentration of USP Azo-aminoglutethimide 
RS in the Standard solution (ug/mL) 

Cu - concentration of Aminoglutethimide in the 
Sample solution (mg/mL) 

Acceptance criteria: NMT 0.03% of 3,3 f -(azGdL4,l- 
phenylene)-3,3'-dimethylbiS“[2,ó“pipendinedione] (cor- 
responding to azo-aminoglutethimide) 

O ORGANIC IMPURITIES 

Buffer, Mobile phase, Diluent, Chromatographic sys¬ 
tem, and System suitability: Proceed as directed in 
the Assay. 

Standard solution: 10 pg/mL of USP m-Aminoglutethk 
mide RS in Diluent 

Sample solution: 1 mg/mL of Aminoglutethimide in 
Diluent . Pass through a fifter of 0.45-pm or finer porę 
size, discarding the first 5 mL of the filtrate. 

Analysis 

Samples: Standard solution and Sample solution 
[Notę —The relative retention times for aminoglutethi¬ 
mide and rn-aminoglutethimide are about 0.8 and 1.0, 
respectively,] 

Calculate the percentage of m-aminoglutethimide in the 
portion of Aminoglutethimide taken: 

Result = ( rufrs ) x (G/ Cd) x 100 

r u - peak response from the Sample solution 

r$ ~ peak response from the Standard solution 

Cs - concentration of USP m-Aminoglutethimide RS 
in the 5 fon dard solution (mg/mL) 

Cu - concentration of Aminogiutethimide in the 
Sample solution (mg/mL) 

Acceptance criteria: NMT 2.0% of m- 
aminoglutethlmide 

Calculate the percentage of each peak, other than the 
main peak and the m-aminoglutethimide peak, in the 
portion of Aminoglutethimide taken, if present: 

Result = (fu/tt) x 1 00 

fu — response of each peak 

vj - sum of the responses of all the peaks from the 
Sample solution 

Acceptance criteria; NMT 1.0% total impurilies, other 
than m-aminoglutethimide 

SPECIFIC TE5TS 

* SuLFATE 

Sample solution: 1 mg/mL in dilute methanol (1 in 20) 
Analysis: To 100 ml of Sample solution add 1.0 mL of 
3 N hydrochloric add and 2.0 mL of barium chloride 
TS. 
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Acceptance criterfa: No turbidity is produced. 

* PH (791) 

Sample solution: 1 mg/mL in dilute methanol (1 in 20) 
Acceptance criteria: 6.2-73 

* Loss ON Drying (731) 

Analysis: Dry at 105° to constant weight 
Accep tance criteria: NMT 0,5% 

ADDITIONAL REQUEREMENT$ 

* Packacinc and Storage: Preserve in well-closed 

containers. 

* USP Reference Standards (11) 

USP Aminoglutethimide RS 
USP m-Aminog!utethimide RS 
USP Azo-aminogiutethimide RS 


Aminoglutethimide Tablets 

DEFINmON 

Aminoglutethimide Tablets contain NLT 90.0% and NMT 

110 . 0 % of the labeled amount of aminogiutethimide 
(C^wNaOa). 

IDENTIFICATION 

* A. INFRAKED ABSORPTION (197M) 

Sample: Transfer 500 mg of finely powdered Tablets to 
a suitable Container Ado 25 mL of acetone, mix, and 
fil ter. Evaporate the fil tratę at room temperaturo to dry* 
ness, and dry the residue under vacuum over silica gef 
for 2 h. 

Acceptance criteria: Meet the req u i rem ents 

A5SAY 

• PROCEDURĘ 

Buffer; Add 120 ml of 0.1 N acetic acid to 100 ml of 
0,1 N potassium hydroxide in a 1000-mL volumetnc 
fiask, and add 250 mL of water. Adjust by the addition 
of either 1 N acetic add or 1 N potassium hydroxide to 
a pH of 5.0 ±0.1. Dii ute with water to volume. 

Mobile phase: Methanol and Buffer (27:73) 

Diluent: Methanol and Buffer (1:1) 

Standard solution: 0,5 mg/ml of USP Aminoglutethi- 
mide RS in Diluent 

Sample solution: Nominally 0.5 mg/mL of aminogfu- 
tethimide In Diluent prepared as foJlows, Transfer an 
equivalent to 200 mg ot aminoglutethimide, from finely 
owdered Tablets (NLT 20), to a 200-mL yolumetrrc 
ask. Add 130mL of Diluent, and sonicate for 5 min. 
Shake by mechanical means for 30 min, and difute with 
DHuent to volume. Oentrifuge this solution, transfer 
25.0 mL of the elear supernatant to a 50-mL vofumetric 
fiask, and di lute with DHuent to volume. Pass through a 
fil ter of 0.45-f.im or finer porę size, discarding the first 
5 mL of the filtrate. 

Chromatographic system 
(See Chromatogmpny (621), System Suitability.) 


Modę: LC 

Detector: UV 240 nm 
Column; 3.9-mm x 15-cm; 4~pm packing LI 
Column temperaturę: 40 Q 
Flow ratę: 1.3 mL/min 
Iniection voiume: 10 jiL 
System suitability 
Sample: Standard solution 
Suitability requirements 
Tailing factor: NMT 1.7 
Relative standard deviatlon: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of aminoglutethimide 
(CnHieNjOz) in the portion of Tablets taken: 

Result - {fulTi) x ( CdCu ) x 100 

ru = peak area from the Sample solution 

r* = peak area from the Standard solution 

G = concentration of USP Aminoglutethimide RS in 
the Standard solution (mg/ml) 

Cu = nominał concentration of aminoglutethimide 
in the Sample solution (mg/mL) 

Acceptance criteria: 90,0%-l 10.0% 

PERFORMANCE TEST5 
ł DlSSOLUTION (711) 

Medium: Dilute hydrochloric acid (7 in 1000); 1000 mL 
Apparatus 1: 100 rpm 
Time: 30 min 
Instrumental conditions 
(See UltraviQlet*Visible Spectroscopy (857).) 

Modę: UV 

Analytical wavelength: 237 nm 
Standard solution: USP Aminoglutethimide RS rn a 
mrxture of dilute hydrochloric acid and pH 7.5 phos- 
phate buffer, having a ratio similar to the Sample 
solution 

Sample solution; Sample per Dissoiution (711). Dilute 
with pH 7.5 phosphate buffer to a concentration that is 
similar to the Standard solution . 

Analysis 

Samples: Standard solution and Sample solution 
Tolerances: NLT 70% (Q) of the labeled amount of 
aminoglutethimide (C 13 H 10 N 2 O 2 ) is dissolved. 

* Uniformity of Dgsage Units (905): Meet the 
requirements 

IMPURITIES 

* ORGANIC IMPURITIES 

Buffer, Mobile phase, Diluent, and Chromatographic 
system: Proceed as directed in the Assoy. 

Standard solution: lOpg/mL of USP m-Aminoglutethi- 
mtde RS in Diluent 

Sample solution: Transfer an equivalent to 200 mg of 
aminoglutethimide, from finely powdered Tablets (NLT 
20), to a 200-mL volumetric fiask. Add 130 mL of Dilu¬ 
ent , and sonicate for 5 min. Shake by mechanical 
means for 30 min, and difute with Diluent to voiume. 
Pass through a filter of 0.45-j.im or finer porę size, dis¬ 
carding the first 5 mL of the fiftrate. 

System suitability 

Samples: Standard solution and Sample solution 
[Notę—T he relative retention times for aminog- 
lytethimide and m-aminoglutethimide are 0.8 and 1 . 0 , 
respectively,] 

Suitability requirements 
TaiJing factor: NMT 1.7, Sample solution 
Relative standard deviation: NMT 2.0%, Sample 
solution 
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Analysis 

Sam ple: Sample solution 

Calculate the percentage of each peak, other than the 
main peak and the m-aminoglutethimide peak, if pres- 
ent in the portron of Tablets taken: 

Result = (ru/fr) x 100 

r u = peak response of each impurity in the Sample 
solution 

fr = sum of the responses of afl of the peaks, 

excludmg that of the m-aminoglutethimide 
peak In the Sample solution 

Acceptance critena: NMT 2.0% totaJ impurities, other 
than m-aminoglutethimide 

ADDITIONAL REQUIREM!ENT5 

o Packaging and Storage: Preserve in tight, light-resistant 
containers. 

* USP Reference Standards ( 11 ) 

USP Ammoglutethimide RS 
USP m-Aminoglutethimide RS 


Aminohappyrate Sodium Injection 



C 9 H 9 N 2 Na0 3 216.17 

Glycine, /V-(4aminobenzoyl)-, monosodium salt; 

Monosodium p-aminohlppurate [94-1 6-6]. 

DEF1NITION 

Aminohippurate Sodium Injection is a stenie solution of 
Aminohippuric Add in Water for Injection prepared with 
the aid of Sodium Hydroxide, It contains NIT 95.0% and 
NMT 105.0% of the labeled amount of aminohippurate 
sodium (CgHpNzNaOj)* 

IDENTIFICATION 

e A. 

Sample: A vofume of Injection equtvalent to 100 mg of 
aminohippuric acid 

Anafysis: Di lute the Sample with water to 50 mL. To 
5 mL of thts solution add 0.5 mL of 3 N hydrodiloric 
acid, 0.5 ml of sodium nifrite solution (1 in 10), and a 
solution of 0.20 g of 2-naphthol in 10 mL of 6 N am- 
monium hydroxide. 

Acceptance criteria: A red color is produced. 

o B. 

Sample: A volume of Injection equivaient to about 
200 mg of aminohippurate sodium 
Analysis; In the order named, add to the Sample 2 mL 
of potasslum iodide TS, 10 mL of water, and 5 mL of 
sodium hypochlorite TS. 

Acceptance criteria: A red color Is produced. 

o C Identification Tests—General, Sodium (191): Meets 
the reguirements of the flame test 

A5SAY 

• Procedurę 

Sample: A volume of Injection equivalent to 1 g of amh 
nohippurate sodium 

Anafysis: Transfer the Sample to a 200-mL volumetric 
fiask, and di lute with water to volume. Transfer 50.0 mL 
of the solution to a suitable Container, and add 5 mL of 
hydrodiloric add. Proceed as directed in Nitrite Titration 
(451), beginning with "cool to about 15°'\ Each mL of 


0.1 M sodium nitrite is equivalent Lo 21.62 mg of ami¬ 
nohippurate sodium (CdHgNzNaCh). 

Acceptance criteria: 95.0%-105.0% 

SPECIFIC TESTS 

• pH (791): 6,7-7.6 

• Bacterłal Endotoxins Test (85): NMT 0.04 USP Endo- 

toxin Unit/mg of aminohippurate sodium 

* Other Requirements: Meets the requirements in Injec- 

tions and Implanted Drug Products (1) 

ADDITIONAL REOUIREMENTS 

o PACKAGING AND STORAGE: Preserve in stngie-dose or mul- 
tipie-dose containers, preferably of Type 1 glass. 

* USP Reference Standards (11) 

USP Endotoxin RS 


AmiinohSppŁBr§c Add 


o 



Cd-iioNz0 3 194.19 

Glycine, /V-(4-aminobenzoy!)-; 
p-Aminohippuric acid [61-78-9]. 

DEFINITION 

Aminohippuric Acid contains NLT 98.0% and NMT 100.5% 
of aminohippuric acid (OHioN 2 0 3 ), calculated on the 
dried basis, 

IDENTIFICATION 
e A. BNFRARED Absorption (197K) 

O B. 

Sample: 10 mg of Aminohippuric Acid 
Anafysis: Dissolve the Sample in 5 mL of water, add 
0,5 mL of 3 N hydrodiloric acid, 0.5 mL of sodium ni¬ 
trite soiution (1 in 10), and a solution of 0.20 g of 
2-naphthol in 10 mL of 6 N ammonium hydroxide, 
Acceptance criteria: A red color is produced. 

A55AY 
* Procedurę 

Sample: 150 mg of Aminohippuric Add 
Analysis: To the Sample add 5 ml of hydrodiloric actd 
and 50 niL of water. Proceed as directed in Nitrite Titra¬ 
tion (451), beginning with "stir until dissoh/edT Each 
mL of 0.1 M sodium nitrite is equivalent to 19.42 mg of 
aminohippuric acid (OHioN^Os)* 

Acceptance criteria: 98.0%-10Q i 5% on the dried basis 

IMPURITIES 

0 RESIDUE ON Ignition (281): NMT 0.25% 


Delete the foltowing; 

** Heaw Metals, Method Ii (231): NMT 0 001%* f0 ^M 

fan-201B) 

SPECIFIC TESTS 
® Loss ON DRYJNG (731) 

Analysis: Dry at 105 D for 2 h. 

Acceptance criteria: NMT 0.25% 

ADDITIONAL REQUBR£MENT5 

0 PACKAGING AND Storage; Preserve in tight, light-resistant 
containers. 
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* USP Reference Standaros {11} 

USP Aminohippuric Acid RS 


Aminoleyulinic Acid Hydrochloride 



C 5 H,NOj-HCI 167.59 

5-Ammo!evu linie acid hydrochloride; 

5-Arnino-4-oxopentanoic acid hydrochloride [5451-09-2], 

DEFINSTION 

Aminoleyulinic Acid Hydrochloride contains NLT 98.0% and 
NMT 102.0% of aminoleyulinic acid hydrochloride 
(C 5 H 9 NO* ■ HCI), calcu[ated on the dried basis. 

IDENTIFICATION 

o A. Snfrared Assorption, (T97K) or <197A) 

* B. The retention time of the major peak of the Somple 
solution corresponds to that of the Standard solution, as 
obtained in the Assay. 

o C. Identification Tests—General, Chforide (191); Meets 
the requirements 

ASSAY 

Procedurę 

Solution A: Water adjusted with 2 M sulfurit acid to a 
pH of 2.2 

Mobile phase: See Tobie 1. 


Tabfe 1 


Time 

(mini 

Solution A 

(%) 

Methanol 

(%ł 

0 

95 

5 

2 

95 

5 

6 

60 

40 

8 

60 

40 

9 

95 

5 

23 

95 

5 


Diluent: Methanol and Solution A (1:3) 

Standard solution: 4 mg/mL of USP Aminoleyulinic 
Acid Hydrochloride RS in Diluent 
Sample solution: 4 mg/mL of Aminoleyulinic Acid Hy¬ 
drochloride in Diluent 
Chromatographic system 
(See Chromatograpny (621), System Suita bili ty.) 

Modę: LC 

Detector: UV 210 nm 

Column: 2.1 -mm x 10 -cm; 1.7-pm packing LI 
Fiow ratę: 0.4 mL/min 
Injection volume: 5 pi 
System suitability 
Sam ple: Standard solution 
Suitability regurrements 
Tailing factor: NMT 1 .6 
Relative standard deviation: NMT 0,73% 

Analysrs 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of aminoleyulinic acid hydro¬ 
chloride (C 5 H 9 NO 3 ■ HCt) in the portion of AminoIevu- 
finic Add Hydrochloride taken: 

Result - (ru/n) x ( Q/Cu ) x 100 

r u = peak response from the Sample solution - 

r$ - peak response from the Standard solution 


Q = concentration of USP Aminoleyulinic Acid 
Hydrochloride RS in the Standard solution 
(mg/mL) 

Cu = concentration of Aminoleyulinic Acid 
Hydrochloride in the Sample solution 
(mg/mL) 

Acceptance criteria: 98,0%-1 02.0% on the dried basls 

IMPURITIES 

* Residue on ICNmow (281): NMT 0.3% 

« ORGANIC IMPURITIES 

Mobile phase, Diluent, and Chromatographic system: 
Proceed as directed in the Assay. 

Standard solution: 0.04 mg/mL each of USP Ami¬ 
noleyulinic Actd Hydrochloride RS, USP Aminoleyulinic 
Acid ReEated Compound A RS, and USP Aminoleyulinic 
Add ReEated Compound B RS in Diluent 
Sample solution: 40 mg/mL of Aminoleyulinic Acid Hy¬ 
drochloride in Diluent 
System suitability 
Sample: Standard solution 
Suitability requlrements 
Reiative standard deviation: NMT 10% 

Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of aminoleyulinic acid related 
compound A or aminoleyulinic acid related compound 
B in the portion of Aminoleyulinic Acid Hydrochloride 
taken: 

Result - (ry/r$) x (Cs/Cu) x T00 

r u = peak response of each impurity from the 
Sample solution 

r$ - peak response of the corresponding USP 
Reference Standard from the Standard 
solution 

Q - concentration of the corresponding USP 

Reference Standard in the Standard solution 
(mg/mL) 

Cu = concentration of Aminoleyulinic Add 
Hydrochloride in the Sample solution 
(mg/mL) 

Calculate the percentage of any unspedfied impurity 
elufing before aminoleyulinic add related compound A 
in the portion of Aminoleyulinic Add Hydrochforide 
taken: 

Result = (ru/r$) x (Cs/Cu) x 1 GO 

r u - peak response of any unspedfied Impurity 
eluting before aminoleyulinic acid related 
compound A from the Sample solution 
rs - peak response of aminoleyulinic acid from the 
Standard solution 

Ci = concentration of USP Aminoleyulinic Acid 
Hydrochloride RS in the Standard solution 
(mg/mL) 

Cu - concentration of Aminoleyulinic Acid 
Hydrochloride in the Sample solution 
(mg/mL) 

Calculate the percentage of any unspecified impurity 
eluting after aminoleyulinic add related compound A 
in the portion of Aminoleyulinic Acid Hydrochloride 
taken: 

Result = ( ru/rs ) x (Cs/Cu) x 100 

r u - peak response of any unspedfied impurity 
eluting after aminoleyulinic acid related 
compound A from the Sample solution 
r$ - peak response of aminoleyulinic acid related 
compound A from the Standard solution 
Cs - concentration of USP Aminoleyulinic Add 
Related Compound A RS in the Standard 
solution (mg/mL) 
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Cu = concentration of AminoIevulinic Acid 
Hydrochloride in the Sample solution 
(mg/mL) 

Acceptance criteria: See Tobie 2. Disregard any impu- 
rity peak less than 0.05%. 


Tabie 2 


Name 

Rela2ive 

Retention 

Time 

Acceptance 

Criteria, 

NMT (°/o) 

Aminolevulinic add 

1.0 

_ - 

Aminolevulinic add 
related compound A 

7,8 

0.15 

Aminolevulinic acid 
related compound B 

12,0 

0.15 

Any indrvidua! 
unspedfied impuritv 

— 

0.10 

Total impurities 

— 

0.5 


5FECIFIC TE5TS 

* PH <791) 

Sample solution: lOmg/mL in carbon dtoxide-free 
water 

Acceptance criteria: 2 .5-2,9 

« Loss on Drying (731) 

Sample: 1 g 

Analysis: Dry the Sample over phosphorous pentoxide 
under vacuum at 100 a -105° for 5 h. 

Acceptance criteria: NMT 0.5% 

ADD1TIOMAL REQUIREMENT5 

«» Fackaging and Stgrage: Presen/e In well-dosed contain- 

ers, and storę at room temperaturę. 

• OSP REFERENCE 5TANDARD5 (11) 

USP Aminolevullnic Acid Hydrochloride RS 

USP Aminolevulinic Acid Related Compound A RS 
3 / 3'-(PyrazIne-2,5-d]yl)diproptonic acid. 

G 0 H 12 N 2 O 4 224.22 

USP Aminolevulinic Acid Related Compound B RS 
Methyl 5-(1 ,3-d]OxaiSQindolin-2-yl)-4-oxopentanoate, 
C m H 13 N0 5 275.26 


Aminopentamide Sulfate 



C 19 H 2 .,N 2 0 * H 2 SO 4 394.49 

Qt-[2“(Dimethylamino)propy[]-rx-phenyibenzeneacetarmde 
sulfate [60-46-8], 

» Aminopentamide Sulfate contains not less than 
95.0 percent and not morę than 1 03.0 percent of 
Ci9H24 N2O • H2SO4. 

PacEoging and storage—Preserve in tight contatners, and 
storę at contro!led room temperaturę. 

LabeSing—tabel it to mdicate that it is for veterinary use 
only, 

USP Reference standards (11)— 

USP Aminopentamide Suffate RS 

Ciarity and color of soEution—Dissolve 0.5 g In 10 mL of 

water: the solution js elear and colorless. 


Identification— 

A: tnfrared Absorpthn (197K). 

B: It meets the requirements of the tests for Sulfate (191), 
Melting rangę (741): between 179° and 186°. 
pH (791): between 1.2 and 3.0, in a solution (2.5 In 100). 
Loss on drying (731)—Dry it at 105° for 4 hours: it loses 
not morę than 4,4% of its welght, 

Resitfue on Ignition (281): not morę than 0.5%, 

Assay —Dissolve about 500 mg of Aminopentamide Sulfate, 
accurately weighed, In 100 ml of dimethylformamlde Sn a 
suitable Container. Add 5 drops of thymol blue T5, and ti- 
trate with 0.1 N lithlum metnoxide VS in toluene to a deep 
blue endpoint. Perform a blank determination, and make 
any necessary correction, Eaeh mL of 0.1 N lithium methox- 
ide is equivalent to 19,72 mg of Ci^sNzO ■ H z SQj. 


AmorBopentamide Sulfate Isijectiors 

» Aminopentamide Sulfate Injection is a sterile 
solution of Aminopentamide Sulfate in Water for 
Injection. It contains not less than 90.0 percent 
and not morę than 110.0 percent of the labeled 
amount of aminopentamide sulfate (Cighh-łNjO * 
H 2 SO 4 ). 

Fackaging and sforage—Preserve in tight, single-dose or 
muftiple-dose Containers for Injections, as descrlbed In Pack- 
agitig and Storage Reguirements (659), Injection Packaging. 
Storę at controlfed room temperaturę. 

Labefling—Label Injection to indicate that it is for veterinary 
use only. 

USP Reference standards (11 )— 

USP Aminopentamide Sulfate RS 
USP Endotoxin RS 

IdentifEcation—Transfer 10 mL of the Injection to a 
separator, add sodium hydrox!de TS untif alkaline to Irtmus, 
and extract with 25 ml of chloroform. Transfer a few drops 
of the chloroform extract to a KRS-5 piąte, and altów to dry, 
Record the IR absorption spectrum by the attenuated total 
reflectance technique (see Mid-lnfrared Spectroscopy (854)), 
The spectrum thus obtalned exhibits maxlma only at the 
same wavelengths as that of a similar preparation of USP 
Aminopentamide Sulfate RS, concomrtantly measured. 
BacteriaE Endotcmns Test (85)—It contains not morę 
than 25 USP Endotoxin Units per mg of aminopentamide 
sulfate. 

SterSllity Tests (71)—It meets the requlrements when 
tested as directed for Membrone Fil trat ton under Test for Ste¬ 
ni i ty of the Product to be Examined. 
pH (791): between 2.5 and 4,5, 

Ot ber regiiirements—ft meets the reguirements under ln~ 
jectlons and Implanted Drug Products (1). 

Assay— 

Mobile phase —Transfer 14.4 g of sodium lauryl sulfate to 
a 500-mL Yolumetric fiask, add 100 mL of gladal acetic acid, 
dilute with water to vofume, mix, and pass through a filter 
havlng a 0.5-pm or finer porosity. Transfer 50 mL of this 
solution to a 1000-mL volumetnc fiask, add 350 mL of 
methanol and 350 mL of atetonitrile, dilute wkh water to 
voiume, and mix. Filter and degas before use. Make adjust- 
ments if necessary (see System Suitability under Chromatog- 
raphy (621)). 

Standard preparatlon —Quantitatively dissoke an accu- 
ratefy weighed guantity of USP Aminopentamide Sulfate RS 
in water to obtain a solution having a known concentration 
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equivalent to the labeled concentration of aminopentamide 
sulfate in the injection, 

Assay preparation —Use the undlluted Injection, 

Chromatographic system (see Chromatography {621 })—The 
liqurd chromatograph is eouipped with a 254-nm detector 
and a 3.9-mrn x 30-cm column that contains packing LI 
and is malntained at a constant temperaturę of about 40°. 
The flow ratę k about 1 ml per minutę. Chromatograph the 
Standard preparation, and record the peak responses as di- 
rected for Procedurę; the ta ii Ing facfor is not morę than 2.5; 
and the relative standard deviation for replicate injections is 
not morę than 2 %. 

Procedurę —Separately inject equai vo!umes (about 20 pL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromalograms, and meas- 
ure the areas for the major peaks. CaEculate the guantity, En 
mg, of aminopentamide sulfate (O 19 H 24 N 2 G - H 2 SO 4 ) in each 
mL of the Injection taken by the formula; 

C(r u /r s ) 

in which C is the concentration, in mg per mL, of USP Ami- 
nopentamide Sulfate RS in the Standard preparation; and r u 
and rs are the aminopentamide peak responses obtained 
from the Assay preparation and the Standard preparation, re- 
spectively* 


AmirBopentamide SuBfate Tablets 

» Aminopentamide Sulfate Tablets contain not 
less than 95.0 percent and not morę than 
105.0 percent of the labeled amount of ami¬ 
nopentamide sulfate (C 19 H 24 N 2 O ■ H 2 SO 4 ). 

Packaging and storage—Presen/e in tight containers, and 
storę at eon troi led room temperaturę. 

LabelSng—Label Tablets to indicate that they are for yeteri- 
nary use only. 

USP Reference standard? (11)— 

USP Aminopentamide Sulfate RS 

Identification—Transfer a portion of ground Tablet pow- 
der, eqmvalent to about 2 mg of aminopentamide, to a 
separator, add 20 mL of water and 3 mi of 10 N sodlum 
hydroxide, and mtx. Extract with two 20-mL portions of 
methyfene chloride, and evaporate the combined methylene 
chloride extracts to a volume of about 0.5 mL. Transfer a 
few drops of the chloroform concentrate to a KRS-5 piąte, 
and aflow to drv. Record the IR absorption spectrum by the 
attenuated to tal reffectance technique (see Middnfmred 
Spectroscopy { 854)), The spectrum thus obtained exhrbits 
maxima only at the same wavelengths as that of a similar 
preparation of USP Aminopentamide Suffate RS, concomt- 
tantly measured. 

Disinfegrafion (701); not morę than 10 minutes, sEmu- 
lated gastrlc fluid TS being substituted for water in the test. 

Unifarmity of dosage units (905): meet the require- 
ments. 

Hoss on drying (731)—Dry about 1 g of powdered Tablets, 
accuratdy weighed, in vacuum at a pressure of 5 mm of 
mercury or less at 60° for 3 hours: it loses not morę than 
4.0% of its weight 

Assay— 

Mobile phase —Transfer 14.4 g of sodium lauryl sulfate to 
a 500-mL yolumetric fiask, add 100 mL of glacial acetic add, 
dii ute with water to volume, mix, and pass through a f El ter 
having a 0.5~pm or fEner porosity. Transfer 50 mL of thfs 
solution to a 1 OGO-mL yolumetric fiask, add 350 mL of 


methanol and 350 mL of acetonitrile, dilute with water to 
volume, and mix. FEIter and degas before use. Make adjust- 
ments if necessary (see System Suitabifity under Chromatog- 
raphy (621)), 

Standard preparation —Quanfitatively dissolve an accu- 
rateiy weighed quantity of USP Aminopentamide Sulfate RS 
in Mobile phase to obtain a solution having a known con¬ 
centration of about 0,02 mg per ml. 

Assay preparation —Weigh and finely powder not fewer 
than 10 Tablets. Transfer an aecurately weighed portion of 
the powder, equlvalent to about 0.2 mg of ami¬ 
nopentamide, to a suitabJe fiask, Add lO.O mL of Mobile 
phase , sonlcate for 5 minutes, and stir by mechanical means 
for about 10 minutes. Pass thfs mixture through a filter hav- 
ing a 0.5-jum or finer porosity, discarding the first 5 mL of 
the filtra te. Use the elear filtrate as the Assay preparation. 

Chromatographic system (see Chromatography (621))—The 
liquid chromatograph is eauipped with a 254-nm detector 
and a 3.9-mm x 30-cm column that contains packing LI, 
and is maintained at a constant temperaturo of about 40°. 
The flow ratę Es about 1 mL per minutę, Chromatograph the 
Standard preparation, and record the peak responses as di- 
rected for Proceduro: the column efficiency is not less than 
900 theoretical pfates; and the refative standard devEation 
for replicate injections is not morę than 2 %. 

Procedurę—$e pa rateiy inject equa3 yolumes (about 50 pL) 
of the Standard preparation and the Assay preparation Into 
the chromatograph, record the chromatograms, and meas- 
ure the areas for the major peaks. Calculate the guantity, in 
mg, of aminopentamide sulfate (G 9 H 24 N 2 O ■ H 2 SÓ 4 ) in the 
portion of Tablets taken by the formula: 

lOCOWn) 

In which C is the concentration, in mg per mL, of U5f J Ami¬ 
nopentamide Sulfate RS in the Standom preparation; and r u 
and rj are the aminopentamide peak responses obtained 
from the Assay preparation and the Standard preparation , re- 
spectively. 


Aminophylline 


o 



0*1 J 3 


GohhłMioCh 420.43 

Ci^NitAi ■ 2H 2 0 456.46 

1 H-Purine-2,6-dione, 3,7-dihydro-1,3-dimethyL, compd, 
with 1 , 2 -ethanediamine ( 2 : 1 ); 

TheophyllEne compound with ethyfenediamlne (2:1). 

Anhydrous [317-34-0]. 

Dihydrate [5897-66-5]. 

DEFiNtTION 

Aminophylline Is anhydrous or contains NMT two molecules 
of water of hydration, It contains NLT 84.0% and NMT 
87.4% of anhydrous theophyfline (GHahLOz), całcutated 
on the anhydrous basis, 

IDENTIFICATION 


Change to read: 

« A. Mnfrared Absorption (197); [NOTĘ— Methods de- 
sciibed In (197K) or (197A) may be used.jiL^f 
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Sampie: 500 mg of Amsnophylline 
Anaiysis: Dissalve the Sampie in 20 ml of water, add, 
with constant sttrring, 1 ml of 3 N hydrochloric acid, 
ftlter (retain the filtrate), wash the predpitate wfth smali 
portions of cold water, and dry at 105° for 1 h. 
Acceptance criteria; A The IR spectrum of theophylline 
so obtained corresponds to thai of USP Theophylfine 
RS ,avsno 


€hangę to read: 

® B* A The retention limę of the major peak of the Sampie 
solution corresponds to that of the Standard solution, as 
obtained in the Assay* 

o c. 

Sampie: The filtrate obtained in Identification A. 
Anaiysis: To the Sampie add 0.5 ml_ of benzenesulfonyl 
chioride and 5 ml of 1 N sodium hydroxide to render 
alkalinę* Shake by mechanical means for 10 min, add 
5 mL of 3 N hydrochloric acid to acidtfy, dliii, coJlect 
the precipitated disulfonamide of ethylenedlamine, 
wash with water, recrystallize from water, and dry at 
105° for 1 h. 

Acceptance criteria: The drted predpitate melts at 
1 64°-1 71T 

ASSAY 


Change to read: 


* Procedurę 

A Solution A: 10 mM ammonium acetate prepared as 
follows. Transfer 770.8 mg of ammonium acetate to a 
1 -L volumetric fiask, and oissolve in water to 80% of 
the fiask volume* Adjust with gladai acetic add to a pH 
of 5.5, and dflute with water to volume. Pass through a 
suilable filter of 0.2-um porę size* 

Solution B: Methanol 
Mobile phase: See Table 1, 



TabSe t 


Time 

(mini 

Solution A 

(°/»l 

Solution B 

(%> 

0 

98 

2 

7 

50 

50 

7.3 

10 

90 

8.3 

10 

90 

8J1 

98 

2 

12 

98 

2 


Impurity stock solution: 25 pg/mL of USP Theophylline 
Related Compound F RS in water 
System suitability solution: 0.8 mg/mL of USP Theo 
phylline RS and 1 pg/ml of USP Theophylline Related 
Compound F RS in water prepared as follows, Transfer 
21 mg of USP Theophylfine RS to a 25-mL volumetric 
fiask and add 15 mL of water. Sonicate to dissolve, add 
1 mL of Impurity stock solution, and dilute with water to 
vo!ume. 

Standard solution: 0.17 mg/mL of USP Iheophylline 
RS in water. Sonicate to dissolve as needed. 

Sampie solution: 0.2 mg/mL of Aminophylline in water 
Chromatographk system 
(See Chromatography (621), System Suitability,) 


Modę: LC 

Detector: UV 270 nm 

Column: ITmm x 10-cm; 1.7-pm packing LI 
Column temperaturę: 40° 

Flow ratę: 0.4 mL/min 
Injection volume: 1 jiL 
System suitability 

Samples; System suitability solution and Standard 
solution 

Suitability reguirements 

Resolution: NLT 2*0 between theophylline and theo- 
phyiline related compound F, System suitability 
solution 

Reiative standard deviation: NMT 0.73%, Standard 
solution 
Anaiysis 

Samples: Standard solution and Sampie solution 
Calculate the percentage of theophylline (C/HaN^Cb) in 
the portion of Aminophylline taken: 

Resutt = (fo/fj) x (C s /C v ) x 100 

r u = peak response of theophylline from the Sampie 
solution 

r 5 - peak response of theophylline from the 
Standard solution 

Cs = concentration of USP Theophylline RS in the 
Standard solution (mg/mL) 

Cu - concentration of Aminophylline in the Sampie 
solution (mg/mL)At/s^cj 

Acceptance criteria: 84>0%-87.4% of theophyfiine on 
the anhydrous basis 

OTHER COMPONENTS 


Change to read: 

° ^CONTENT or ETHYLEN£DIAMINE^,wn 

Sampie: 500 mg of Aminophyfline 
Diiuent: Water 
Titrimetric system 
Modę: Direct titratlon 
Titrant: 0*1 N hydrochloric acid VS 
Endpoint detection: Visual 
Anaiysis: Di 55 olve the Sampie in 30 mL of Diiuent , add 
methyl orange TS, and titrate. Each mL of 0.1 N hydro- 
chlonc acid ts equivalent to 3.005 mg of ethylenedi- 
amine (CsHgNa)* 

Acceptance criteria: 157-1 75 mg of ethylenediamlne 
(C 2 H 0 N 2 ) per gram of theophylline (OHgN^O*) found in 
the Assay 

IMPURmES 

• RE5IDUE ON IGNITION (281): NMT 0*15% 


Add the foHowing: 

A « ORGANIC IMPURITIES 

Solution A, Solution B, Mobile phase, System suitabil¬ 
ity solution, and Cfiromatographic system: Proceed 
as directed in the Assay. 

Standard stock solution: 25.0jjg/mL each of USP Caf- 
feine RS, USP Theophylline RS, U'5P Theophylfine Re¬ 
lated Compound B RS, USP Theophylline Related Com¬ 
pound C RS, USP Theophylline Related Compound D 
RS, and USP Theophylline Related Compound F RS In 
water 

Standard solution: 1.0 |ig/mL each of USP Caffeine RS, 
USP Theophylline RS, USP Theophylline Related Com¬ 
pound B RS, USP Theophylline Related Compound C 
RS, USP Theophylline Related Compound D RS, and 
USP Theophylline Related Compound F RS in water, 
from Standard stock solution 
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Sample solution: 1,0 mg/mL of Aminophylline in water 
System suitability 

Sam pies; System suitoblSty solution and Standard 
solution 

[Notę—S ee Tobie 2 for the reJative retention limes,] 
Suitability reąuirements 

Resolution: NLT 2.0 between theophylline and theo* 
phylline related compound F, System suitability 
solution 

Relative standard deviation: NMT 3.0% for each 
peak, Standard solution 
Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of caffetne, theophylline re¬ 
lated compound 8, theophylline related compound C, 
theophylline related compound D, and theophylline 
related compound F in the portion of Aminophylline 
taken: 

Result = (ry/fs) x (Cs/Cu) x 100 

ty - peak response of caffdne, theophylline related 
compound B, theophylline related 
compound C, theophylline related 
compound D, or theophylline related 
compound F from the Sample solution 
r s = peak response of the corresponding Reference 
Standard from the Standard solution 
Cs ~ concentration of the corresponding Reference 
Standard in the Standard solution (mg/mL) 

Cu = concentration of Aminophylline in the Sample 
solution (mg/mL) 

Calculate the percentage of dimethyl uric acid, 
theobromine, and any other individuaf unspecified 
impurity in the portion of Aminophylline taken: 

Result = {ruin) x (CJCj) x (l/f) x 100 

r u - peak response of dimethyl uric acid, 
theobromine, or any other indsvidual 
unspecified impurity from the Sample solution 
rs - peak response of theophylline from the 
Standard solution 

Ci “ concentration of USP Theophylline RS in the 
Standard solution (mg/mL) 

C u = concentration of Aminophylline in the Sample 
solution (mg/mL) 

F - relative response factor 
Acceptance critena: See Tobie 2. Disregard peaks less 
than 0.05%. 


Table 2 


Name 

Relative 

Retention 

Time 

Relative 

Response 

Factor 

Acceptance 
Criteria, 
NMT (%> 

Theophylline related 
compound C 

0,36 

— 

0.10 

Theophylline related 
comoound B 

0.63 

M 

040 

Theophylline related 
compound D 

039 

— 

0.10 

Dimethyl uric add a 

0.76 

0.55 

0.10 

Theobromine t] 

0,82 

T 0 

0.10 

Theophylline 

TO 

_ 

__ 

Theophylline related 
compound F 

L 09 

— 

0:10 

Caffeine 

1.20 

— 

0.10 


11 1,3 ^ D Imethy t- 7 , 9 -di hy d ro-1 H-p u ri ne-2,ó, S( 3 tf)- Lrio n e, 
h 3,7-Dihydro3,7-dimethy3purme-2,6(l H)-d Fon a. 


Table 2 (Continued) 


Name 

Relatfve 

Retention 

Time 

Relative 

Response 

Factor 

Acceptance 
Criteria, 
NMT (%1 

Any other |ndivrduaf 
unspecified impunLy 

— 

J.O 

0.10 

Total Impurities 


— 

03 


1, 3-Dimethyl-7,9-dihydro-l tepurine-2 r & J 8(3//)-tHone. 
b 3,7-Dihydro-3,7-dimethylpurine-2,6(1 H)-dmne. 


ŁUSP40 

SPEGIFIG TEST5 

o Water Determinat[qn (921), Method i 
Sample: 1,5 g of Aminophyiline 

Solvent: 50 mL of chloroform and anhydrous methanol 
(50:50) in place of anhydrous methanol 
Acceptance criteria 
Anhydrous: NMT 0.75% 

Hydrous: NMT 7.9% 

ADD1TIONAL REQUIREMENTS 


C hangę to read: 

* Packaging and Storage: Preserve in tighf containers. 

A Store at controfled room temperature. A uwo 

* Labeling: La bel it to indicate whether it is anhydrous or 

hydrous, and also to State the eon tent of anhydrous 
theophyfline. 

Change to read ; 

® USP Reference Standards (11) 

A USP Caffeine RS ausno 
USP Theophylfine RS 

A USP Theophylline Related Compound B RS 
3-MethyM Lf-punne-2,6’dione; 

Also known as 3-Methyl-3,7-dihydro-lff-purlne-2,6- 
dione. 

CsHsN-if* 166.14 

USP Theophylline Related Compound C RS 
N-{6-Amno-'\ f 3-dnr\ethyT2 i 4-o\oxo-'\ / 2 t 3 l 4-te- 
trahydropy rrmid in-5 -y IJformamlde* 

C7H10N-1O3 1 984 8 

USP Theophylline Related Compound D RS 
N-Methyl-5-(methylamino)-1 tf-imidazole- 
4-carboxamide. 

QH ifljSUO 154.17 

USP Theophylline Related Compound F RS 
7-(2-Hydroxyethyf)-1,3-dimethyI-3,7-dihydro-1 FTpurine- 
2,6-dione. 

CgH 12N 224 . 22 A umo 


Aminophyiline Injection 

DEFINITION 

Amfnuphyflme InjecLiuri is a stenie sufuUun uf Aminophylline 
in Water for Injection, or is a sterile solution of Theophyl¬ 
line in Water for Injection prepared with the aid of Ethyl- 
enediamine. It contains, in each ml, an amount of arni- 
nophylline (C^bUNioCh) equivalent to NLT 93.0% and 
NMT 107,0% of the labeted amount of anhydrous theo¬ 
phylline (C ? HeN.,0 2 ). 

Aminophylline Injection may contain an excess of EthySene- 
diaminą but no other su ostańce may be added for the 
purpose of pH adjustment. 
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[NGTE—Do not use the Injection if crystals have separated.] 

IDENTIFICATION 
o A, 

Analysis: Di [u te a volume of Injection equivalent to 
500 mg of aminophylline with water to 20 mL, and 
add, wlth constant stirnng, 1 mL of 3 N hydrochlorio 
add or enough to completely precipitate the theophyl- 
fine, and filter To the filtrate add 0.5 ml of 
benzenesulfonyl chioride and 5 mL of 1 N sodium hy- 
tlroxide to ren der a łkali ne. Shake by mechanrcal means 
for 10 min, add 5 mL of 3 N hydrochloric actd to add- 
ify, chtl!, collect the precipitated disulfonamide of ethyh 
ened iamine, wash with water, recrystallize from water, 
and dry at 105° for 1 h. 

Acceptance criteria: The precipitate melts at 
1 64M 71 


C hangę to read ; 


* B. A lNFRARED ABSOftFTiON (1£7K ) a usN& 

Analysis: Wash the precipitated theophyfline from Iden¬ 
tification A with smalt portlons of cola water, and dry at 
105° for 1 h. 

Acceptance criteria: A Tlie IR spectrum of theophylltne 
so obtained corresponds to that of USP Theophylline 


Chonge to read: 


® C. A The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution, as 
obtained in the Asjoy-iwwo 



ASSAY 


Change to read: 
o Procedurę 

A Solution A: 10 mM ammonium acetate p rep a red as 
follows. Transfer 770,8 mg of ammonium acetate to a 
1-L volumetric fiask, and dissolve in water to 80% of 
the fiask volume. Adjust with gfactal acelic add to a pH 
of 5.5 and di fu te with water to volume. Pass through a 
suitable filter of 0.2-pm porę size. 

Solution B: MethanoE 

Mobile phase: See Table 7, 


Tabie 1 


Time 

(min) 

Solution A 

<%) 

Solution B 
<%) 

0 

n 

2 

7 

50 

50 

73 

10 

90 

83 

10 

90 

831 

98 

2 

12 

98 

2 


Impurity stock solution: 25 pg/mL of USP Theophylltne 
Related Compound F RS in water 

System suitability solution: 0.8 mg/mL of USP Theo¬ 
phylline RS and 1 pg/mL of USP Theophylline Related 
Compound F RS in water prepared as follows. Transfer 
21 mg of USP TheophyEHne RS to a 25-mL volumetric 
fiask, and add 15 ml of water. Sonicate to dissolve, add 
1 mL of Impurity stock solution, and di] u te with water to 
vo!ume. 

Standard solution: 0.1 7 mg/mL of USP Theophyliine 
RS in water. Sonicate to dissolve as needed. 

Sample solution; Nominally 0.17 mq/mL of anhydrous 
theophylline in water prepared as follows. Transfer 


8.5 mg of anhydrous theophylline from a vofume of Im 
jection to a 50-mL volumetric fiask, Dissolve and dilute 
with water to volume. 

Chromatographic system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 270 nm 

Column: 2.1-mm x 1 0-cm; 1*7-p.m packing LI 
Column temperaturę; 40 
Flow ratę: 0.4 ml/min 
injection volume; 1 pL 
System suitability 

5 a m p I es: Sys tem sui tabiiity sof u tion a n d 5 ton dard 
solution 

Suitability reguirements 

Resolution: NLT 2.0 between theophylline and theo¬ 
phylline related compound F, System suitability 
solution 

Relative standard deviation: NMT 1.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of the- 
ophylline (C^HaN.tO^) in the portion of injection taken; 

Result = (fy/c) x (C 5 / Cu) x 10 Q 

lu ~ peak response of theophylline from the Sample 
solution 

r s = peak response of theophylline from the 
Standard solution 

Ci - concentration of USP Theophylline RS in the 
Standard solution (mg/mL) 

Cu = nominał concentration of theophylline in the 
Sample solution (rng/mL)jMAF *0 
Acceptance criteria: 9 3. Q%-107.0% 

OTHESł COR/IPONENTS 

CONTENT OF EtHY LEN EDI AMINĘ 
Sample: A volume of Injection equivalent to 500 mg of 
aminophylline 
Diluent: Water 
Titrimetrie system 
Modę: Direct titration 
Titrant: 0.1 N hydrochlorlc acid V5 
Endpoint detection: Yisual 

Analysis: If necessary, dilute the Sample with Diluent to 
30 ml, add methyl orange TS, and titrate with Titrant. 
Each mL of 0.1 N hydrochloric acid is equivałent to 
3,005 mg of ethylenediamine (C 2 H S N 2 ). 

Acceptance criteria: 166-192 mg of ethylenediamine 
(C 2 H fl N 2 ) per gram of theophylline (C^HbN.sO^) found in 
the Assay 

1MPURIT1ES 


Add the fotfowing: 

** Organjc Impurities 

Solution A, Solution B, Mobile phase, Impurity stock 
solution, System suitability solution, and Chromato¬ 
graphic system: Proceed as directed En the 4ssoy. 

Standard solution: 2.0 ug/mL each of USP TheophyL 
linę RS and USP Theophylline Related Compound D RS 
in water 

Sample solution: Nominally 1.0 mg/mL of anhydrous 
aminophylline in water prepared as follows. Transfer 
25 mg of anhydrous aminophylline from a volume of 
Injection to a 25-mL vo!umetnc fiask. Dissolve and di- 
lute with water to volume. 

System suitability 

Samples: System suitability solution and Standard 
solution 
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[Notę—S ee Tobie 2 for the relative retention times.] 
Suitability reguirements 

Resolution: NLT 2,0 between theophylline and theo¬ 
phylline related compound F, System suitability 
solution 

Refative standard deviation: NMT 3.0% for each 
peak, Standard solution 
Analysis 

Samples; Standard solution and Sample sołution 
Calcu fa te the percentage of theophylline reiated com¬ 
pound D in the portion of Injection taken: 

Resuft = (rjfś) x (Cs/C u ) x 100 

ru = peafc response of theophylline related 

compound D from the Sample solution 
^ = peak response of theophylline related 

compound D from the Standard solution 
Cj - concentratlon of USP Theophylline Related 
Compound D RS In the Standard solution 
(mg/mL) 

Cu = nominał concenlration of aminophylline in the 
Sample solution (mg/mL) 

Calculate the percentage of any other individual 
unspedfied degradation product in the portion of 
Injection taken: 

Resull - (r^/rs) x (CJCu) x 100 

ru = peak response of any other indjyjdual 

unspedfied degradation product from the 
Sanipie solution 

rs = peak response of theophylline from the 
Standard solution 

Ci = concentration of USP Theophylline RS in the 
Standard solution (mg/mL) 

C u = nominał concentration of amtnophylline in the 
Sample solution (mg/mL) 

Accepiance criteria: See Tanie 2. Disregard peaks less 
than 0,05%. 


TaWe 2 


Name 

Rdative 

Retention 

Time 

Acceptance 
Criteria, 
NMT f%) 

Theophylline related compound O 

0.36 

___ 

Theophylline related compound B ^ 

0,63 

__ 

Theophylline related compound D 

0.69 

0,2 

DimeLhyl uric aeicH 

0.76 

_ 

Theobromine ir 

0.82 


Theophylline 

1.0 

—_ 

Theophyllfne related compound 

1.09 

.— 

Caffeine*" 

1.20 

_ 

Any other indiyidual unspedfied 
dearadation product 

— 

0.2 

Total dearadation Products 

_ 

0.5 


* Process impurity included for fdenlificatian only and not to be induded 
in tlie cafcufatron of total degracfatian producLs, 
h N-(6-Amlno-1,3-dirneihyl-2,4-diojco-l ,2, 3 # 4-teLrahydropyrirnldin-5- 
yE)formamide. 

■ 3 -Metti yl-1 H- pu rln e-2, Ó-d fo ne. 
d l,3-Dimethyl-7 H 9-dihydro-1 W-punne-2,6 ( 8(3tfyLrtone. 
t 3,7-Dihydro-3,7-dimelhylpunne-2 r 6{1 tf)-drone 

A USN 0 

5PECIFIC TE5TS 

* PH (791): 8 .6-9.0 

* Particulate WSatter m Injections (78S): Meets the re¬ 

pu Erements for small-voJume injections 


* Other Requiremehts: IVIeets the reguirements in injec¬ 

tions and Implanted Drug Products (1) 

■ Bacterial Endotoxins Test (85): It contains NMT 1.0 
USP Endotoxin Unit/mg of aminophylline. 

ADDITIONAL REQUIREMENTS 
Change to read: 

* Packaging and Storage: Preserve in singie-dose contain- 

ers from which carbon dioxide has been exduded, pref- 
erably of Type I glass, protected from llght A Store at 
controtled room temperaturę 

o Laseling: Labę! the Injection to State the content of an- 
hydrous theophylline. 

Change to read: 

e USP REFERENCE standards (11) 

USP Endotoxin RS 
USP Theophylline RS 

A USP Theopnyjline Related Compound D RS 
N-Methy l-5-(methy lam tno)-1 Ff-imrdazole- 
4-carboxamide. 

C e HioN 4 0 154.17 

USP Theophyliine Related Compound F RS 
7-(2-Hyd roxyethy I)-1,3-dimetby 1-3,7-dihydro-l H-purine- 
2 , 6 -dione, 

C 9 H 12 N 4 O 3 224.22 Mimo 


Aminophyllme Orali SolutSon 

DEFINITION 

Aminophylline Orał Solution is an agueous solution of Amh 
nopnylfśne, prepared with the aid of Ethylenediamine. It 
contains an amount of aminophylline (C 16 H 24 N 10 O 4 ) equiv- 
alent to NLT 90,0% and NMT 110,0% of the labeled 
amount of anhydrous theophylline (CyHabUOa). 

Aminophylline Orał Solution may contain an excess of ethyl¬ 
enediamine, but no other substance may be added for 
the purpose of pH adjustment. 

IDENTIFICATION 


Change to read: 

c A. a Snfrared AbSOrption (1 97K)ausp4g 

Analysis: Transfer a volume of Orał Solution equivalent 
to 500 mg of aminophylline to a suitable Container and 
add, with constant stirring, 1 mL of 3 N hydrach lortc 
add or enough to completely precipitate the theophyl¬ 
line. Filter (retain the filtrate), wash the precipitate with 
smali portlons of co id water until free from chloride, 
and dry at 105° for 1 h, 

Acceptance criteria: A The IR spectrum of theophylline 
so obtained matches that of USP Theophylline RS.*ifef« 

■ B. 

Analysis: To the filtrate obtained in Identification A add 
0.5 ml of benzenesulfonyl chloride and 5 mL of 1 N so- 
dium hydroxide to render alkalinę. Shake by media nical 
means for 10 min, add 5 ml of 3 N hydrochloric add 
to addify, chill, coltect the precipitated disuifonamide of 
ethylenediamine, wash with water, recrystalllze from 
water, and dry at 105° for 1 h. 

Acceptance criteria: The dried precipitate melts at 
1 Ó4°“1 71°. 
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ASSAY 


Giange to read: 

° Procedurę 

A Solution A: 10 mM ammonium acetate prepared as 
follows* Transfer an appropnate amount of ammonium 
acetale tn a vnlumefrir. fiask and riissolye in water 
(aboul 80% of the fiask volume). Adjust with gfacia! 
acetic add to a pH of 5,5 and dii u te with water to 
volume. Pass through a suitable filter of 0,2-pm porę 
stze. 

Solution B: Methanol 

Mobile phase: See Tobie 7. 


labie 1 


Time 

Solution A 

Solution B 

(mini 

(%> 

{%) 

0 

98 

2 

7 

50 

50 

7.3 

10 

90 

8.3 

10 

90 

8.31 

98 

2 

12 

98 

2 


Impurity stock solution: 25 pg/mL of USP Theophylline 
Reiated Compound F RS in water 
System suitability solution: 0,8 mg/mL of USP Theo- 
phylline RS and 2 |ig/mL of USP TheophyllFne Reiated 
Compound F RS in water prepared as follows. Transfer 

1 mg of USP Theophylline RS to a 25-mL volumetric 
fiask and add 15 mL of water. Sonicate to dissoNe, add 

2 mL of Impurity stock solution, and dli ule with water to 
volume. 

Standard solution: 0.17 mg/mL of USP Theophylline 
RS in water. Sonicate to dissofye, as needed. 

Sample solution: Nominally 0 1 7 mg/mL of anhydrous 
theophyifine in water prepared as follows. Transfer an 
appropnate amount of anhydrous theophylline from a 
voIume of Orał Solution to a suitabfe yoliimetnc fiask, 
Dissolye and dilute with water to volume. 
Chromatographk system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 270 nm 

Column: 2,1 -mm x 10-em; 1.7-pm packing LI 
Column temperaturę: 40° 

Flow ratę: 0,4 mL/min 
Injectron volume: 1 pL 
System suitability 

Samples; System suitability soiution and Standard 
solution 

Suitability reguirements 

Resolution: NLT 2.0 between theophylline and theo¬ 
phylline reiated compound F, System suitability 
solution 

Relative standard deviation: NMT 1.0%, Standard 
SQiuiion A u$pi0 

Analysis 

Samples: Standard solution and Sample soiution 
Calculate Lhe percentage of the labelęd amount of the- 
ophylfine (CzHaNbO^) in the portion of Orał Solution 
taken: 

Result = (ru/r s ) x (Cs/Cu) x 1 00 

r u = peak response from the Sample solution 

r$ = peak response from the Standard solution 

Cs - concentratlon of USP Theophylline RS fn the 
Standard solution (mg/ml) 

Cu - nominał concentration of theophylline in the 
Sompie solution (mg/mL) 


Acceptance criterla: 90.0%-110.0% 

OTHEH COMPONENTS 

O CONTENT OF ETHYLENED1AMINE 

Sample: A vo!ume of Orał Solution equlvalenf to 
500 mg of amfnophylline 
Diluent: Water 
Titrimetric system 
Modę: Direct titration 
Titrant: 0,1 N hydrochforic add VS 
Endpoint detection: Visual 
Analysis: If necessary, dilute the Sample with Diluent to 
30 mL, add methyl orange T5, and titrate. Each mL of 
0.1 N hydrochforic acid 1s equivalent to 3.005 mg of 
ethylenediamlne (C^HaN^), 

Acceptance eriteria: 1 76-283 mg of ethylenediamlne 
(C 2 H 0 N 2 ) per gram of theophylline (OHbN.iOz) found in 
the Assay 

JMPURITIES 


Add the foitowing: 

A * Organec Impurities 

Solution A, Solution B f Mobile phase, impurity stock 
solution, System suitabiiity solution, ano Chromato¬ 
graphic system: Proceed as directed in the Assay , 
Standard solution: 2.0 pg/mL each of USP Theophyl¬ 
line RS and USP Theophylline Reiated Compound D RS 
in water 

Sample solution: Nominally 1,0 mg/mL of anhydrous 
amrnophylline in water prepared as follows. Transfer an 
appropnate amount of anhydrous aminophyllrne from a 
volume of Orał Solution to a suitable yolumetric fiask, 
Dissotve and dilute with water to yolume. 

System suitability 

Samples: System suitability soiution and Standard 
solution 

[Notę—S ee Tobie 2 for relative retention times.) 
Suitability reguirements 

Resolution: NLT 2.0 between theophyflfne and theo- 
phyfline reiated compound F, System suitability 
soiution 

Re!ative standard deviation: NMT 3.0% for each 
peak present in the Standard solution 
Analysis 

Samples: Standard soiution and Sompie solution 
Calculate the percentage of theophylline reiated com¬ 
pound D in lhe portion of Ora! Solution laken: 

Result - (ru/rs) x {Cs/ Cu) x 100 

to = peak response of theophylline reiated 

compound D from the Sample solution 
r$ = peak response of theophylline reiated 

compound D from the Standard soiution 
Ci = concentration of USP Theophylline Reiated 
Compound D RS in the Standard soiution 
(mg/mL) 

Cu - nominał concentration of anhydrous 

theophylline In the Sample solution (mg/mL) 
Calculate the percentage of any other individual 
unspedfted degradation product in the portion of 
Orał Solution taken: 

Result “ (m/h) x (Cs/Cu) x 100 

ru “ peak response of any other individual 

unspecified degradation product from the 
Sample soiution 

h - peak response of theophylline from the 
Standard solution 

C 5 - concentration of USP Theophylline RS in the 
Standard soiution (mg/mL) 
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Cu = nominał concentration of anhydrous 

theophylline in the Sample solution (mg/ml) 
Acceptance criteria: See Table 2 > Disregard pealcs less 
than 0,086%. 


Table 2 


Na me 

Relative 

Retention 

Time 

Acceptance 

Criteria. 

NMT 

Theophylline related compound 

0.36 


Theophylline related compound IW 

0.63 

__ 

Theophylline related compound D 

0.69 

0.2 

DtmeLhyl unc acicM 

0.?6 


TheobromineJ- 

0.82 


Theophylline 

1.0 


Theophylline related compound F* 

T09 


Caffeine^ 

L20 

__ 

Any other individual unspedfled 
deoradation product 

— 

0.2 

Total depradation Products 

— 

0.5 


,ł Process imptiriLy induded for identificalion only and not Lp be induded 
in the calcuiation of total degradatipn products, 
b N-(6-Amino- l,3-dimeUtyL2/Ldroxo-T2,3,4-tetrahydrapynn™din-5- 
y])formamide, 

c 3-MethyM H-purine-2 H 6'dione, 
ij 1,3-Dimethyl-7,9-dihydro-l H-purtne-2,6 H 8(3W)-trione. 

■ 3,7-Dihydro-3,7Mjimethylpunne-2,ó( J l H)- dione. 

A USP40 

5PEOFIC TEST5 

* pH (79 1): 8.5-9.7 

ADDITI 0 NAL REQUIREMIENTS 

o Packacing and Storage: Preserve in tight containers, 

* Labelbng: Label the Ora! Solution to State the content of 
anhydrous theophylline. 


C hangę to read: 

» USP Reference Standards (11) 

USP Theophylline R5 

A USP Theophylline Related Compound D RS 
N-Methy!-5-(methylamino)-1 fMmidazole- 
4-carboxamide. 

QH ]Q N,0 154,17 

USP Theophylline Retated Compound F RS 
7-(2-Hya roxyethy I)-1,3-d imethy i-3,7-d ihydro-1 H- purine- 
2,6-dione, 

CsHiaNUOj 224.22 JkOSP4Q 


AminophyBtEne Rectal Solution 

DEFINITION 

Aminophylline Rectal Solution ts an aqueous solution of Ami- 
nopnylfine, prepared with the aid oł Ethylenediamine. It 
contains an amount of aminophylline equiva!enl to NLT 
90.0% and NMT 110.0% of tne labeled amount of anhy¬ 
drous theophylline ^HgMiOz). 

Rectal Solution may contain an excess of ethylenediamine, 
but no other substance may be added for the purpose of 
pH adjustment. 

IDENTIFICATION 

*> A, INFRARED ABSORPTION (197K) 

Sample: Dilute an amount of Rectal Solution, equiva- 
lent to 500 mg of aminophylline, with water to 20 ml, 
Add, with constant stirring, 1 ml of 3 N hydrachforic 


acid or enough to precipitate the theophylline corn- 
pletely, and filter (save the filtrate), Wash the precipitate 
with a smali portion of cofd water until free from thlo- 
rlde, and dry at 105° for 4 h. 

Acceptance criteria: The dried precipitate meets the 
requirements. 

* B. 

Analysis: To the filtrate obtained in Identification test A 
add 0,5 mL of benzenesulfonyl chloride and 5 ml of 
1 N sodium hydroxide to render alkalinę, shake by me- 
chanica! means for 10 min, and add 5 ml_ of 3 N hydro- 
ehloric add to addify. Chill, collect the precipitatecf 
disulfonamide of ethylenediamine, and wash with 
water. Recrys tal liże the washed precipitate from water, 
and dry at 105° for 1 h. 

Acceptance criteria: The dried precipitate melts at 
1 64°-l 71 

ASSAY 
o Procedurę 

Standard solution: 8 pg/mL of USP Theophylline RS in 
dilute hydrochloric add (1:100) 

Sample solution: Pipet a volume of Rectal Solution 
equivalent to 500 mg of aminophylline into a 500-mL 
volumetric fiask, and dilute with water to Yolume. Pipet 
5 mL of this solution to a second 500-mL volumetric 
fiask, add 50-mL of dilute hydrochloric acid (1:10), and 
dilute with water to volume. 

Instrumental conditlons 
Modę: UV 

Analytical wavelength: About 270 nm 
Celi: 1 cm 

Blank: Dilute hydrochloric acid (1:100) 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of an¬ 
hydrous theophylline (CyHahhOz) in the portion of Rec¬ 
tal Solution taken: 

Result - (Au/AŚ) x (CJCu) x 100 

Au = absorbance of the Sampfe solution 
A s = absorbance of the Standard solution 
Cs = concentration of USP Theophylline RS in the 
Standard solution (jig/mL) 

Cu = nominał concentration of theophylline in the 
Sample solution (pg/mL) 

Acceptance criteria: 90.0%-110.0% 

OTHER COMPONENT5 

* Content of Ethylenediamine 

Sample solution: Measure a volume of Rectal Solution, 
equiva!ent to 500 mg of aminophylline, and dilute with 
water if necessary to make 30 mL. 

Titrimetric system 
Modę: Direct titration 
Titrant: 0.1 N hydrochloric acid VS 
End point detection: Visual 
Analysis: Add methyl orange TS to the Sample solution\ f 
andtitrate. Each mL of 0.1 N hydrochloric acid is equiv- 
alent to 3.005 mg of ethylene diamine (GHaN;*), 
Acceptance criteria: 218-267 mg of ethylenediamine 
(CjHhN?) per g of theophyiline (GHeNhCb) found in the 
Assay 

SPECIFIC TESTS 

o pH (791): 9.0-9.5 

ADDITIONAL REQUKR£MENTS 

* Packaging and Storage: Preserve in tight, single-dose or 

multiple-dose containers at controlled room temperaturę, 
e Labelbng: Label the Rectat Solution to State the content 
of anhydrous theophylline. 


USP Monographs 






















2742 Aminophylline / Officiai Monographs 


USP 40 


* USP Reference Standard; <11) 

USP Theophylline RS 


AmSnopiiyllifie Suppositories 

DEFINITION 

Aminophylline Suppositories contain an amount of ami¬ 
no pnylline equivalent to NIT 90,0% and NMT 110,0% of 
the labeled amount of anhydrous theophyfline 
(CzHaN 4 Oz). 

IDENTIFICATION 

a A. 

Analysis: Evaporate on a steam bath a portion of Sam- 
pfe stock solution from the Ajsoy, equivalent to 500 mg 
of aminophylline, to about one-half its volume, Adjust 
witli 1 N sodium hydroxide to a pH of 7,0, chill, and 
fi]ter the crystals of theophylline. Retain the fittrate, free 
from washings, Wash the crystals of theophytline with 
smali portions of ice-cold water, and dry at 105° for 1 
h. 

Acceptanee criteria: The recrystallized theophylline 
melts at 27G Q -274°. 

* B 

Analysis; Transfer 10 mg of the dried precipitate from 
Identification test A to a porcelain dish, and add 1 mL of 
hydrochloric add and 100 mg of potassium chlorate, 
Evaporate on a steam bath to dryness, and invert the 
dish over a vessel containing a few drops of 6 N ammo- 
nium hydroxide. 

Acceptanee criteria; The residue acguires a purple 
color, which is destroyed by Solutions of fixed alkalies. 

» C. 

Analysis: To the filtra te obtained in Identification test A 
add 0.5 mL of benzenesulfonyl cbloride and 5 ml of 
1 N sodium hydroxide to render alkalinę, shake by me- 
chanical means for 10 min, and add 5 mL of 3 N hydro- 
chloric acid to addify. Chill, collect the predpltated 
disulfonamide of ethylenediamine, and wash with 
water. RecrystaJlize the washed precipitate from water, 
and dry at 105° for 1 h. 

Acceptanee criteria: The dried precipitate melis at 

164 VI71°. 

ASSAY 

o Procedurę 

Sample stock solution: Transfer NIT 5 Suppositories to 
a tared smali dish and a glass rod, and heat on a steam 
bath until the suppositories are melted. M3x the melt by 
stirring it with the rod, and cool while stirring. Transfer 
a portion of the cooled melt, equivalent to 1 g of ami- 
nophylline, into a beaker, add 60 mL of hot water and 
3 mL of nitric add, and heat on a steam bath for 15 
min with frequent stirring, Cool, transfer to a separator 
with the ald of 40 mL of ether, shake well, and allow to 
separate, using a few mL of alcohoi if necessary to 
bring about separation of any emulsion that ha$ 
formed. Draw the water layer into a 100-mL V0lumetiie 
fiask; wash the ether with two 15-mL portions of water, 
adding the washings to the vo|umetr:c fiask, and dilute 
with water to volume. 

Sample solution: Transfer a portion of the Sample stock 
solution, equivalent to 250 mg of aminophylline, to a 
250-mL conical fiask. Add 10 ml of 6 N ammonium hy- 
droxide and 20 mL of 0.1 N silver nitrate VS, and heat 
on a steam bath for 15 min, Cool to between 5 Q and 
10 ° for 20 min; filter, preferably through a filtering cru- 
cible of fine poroslty under reduced pressure; and wash 
the precipitate with smali portions of water until the 
last washing gives NMT a faint opalescence with hydro¬ 


chloric add. Dissolve the precipitate by pouring over It 
smali volumes of warm 2 N nitric add, collecting the 
solution in a conical fiask. Wash the filtering crucible a 
few times with warm water acidified with nitric add, 
receiving the washings in the same fiask, Cool, and add 
2 mL of fenie ammonium sulfate T5. 

Analysis: Titrate with OJ N ammonium thiocyanate V5. 
Each mL of OJ N ammonium thiocyanate is equivaient 
to 18.02 mg of theophylline (C 7 HBN 4 O 2 T 
Acceptanee criteria: 90.0%-l 10.0% 

OTHER COMPONENTS 

® CONTENT OF ETHYLENEDIAMINE 

Sample solution: Weigh a portion of the stirred, con- 
gealed mass of the Suppositories from the Assay , eq uw¬ 
aleni to 500 mg of aminophylline, and place in a 
500-mL conical fiask. Add 150 mL of a mixture of equal 
vo!umes of alcohoi and ether, and warm gently under 
reflux for 30 min, with occasionaf swirling. Cool to 
room temperaturo. 

Titrimetric system 
Modę: Direct titration 
Titrant: 0.1 N hydrochloric add V5 
Endpornt deteetion: Potentiometric 
Analysis: Titrate the Sample solution using a glass-modi- 
fied calomei electrode system (replace the saturated po¬ 
tassium chloride solution of the calomei electrode with 
methanol saturated with lithium chloride). Each mL of 
OJ N hydrochloric acid is equivalent to 3.005 mg of 
ethylenediamine (C 2 HbN?). 

Acceptanee criteria: 152-1 90 mg of ethylenediamine 
(C^HsN^) per g of theophylline (C/HaNLC^) found in the 
Assay 

ADDITIONAL REQUIREMENT$ 

* Packaginc and Storage: Preserve in well-closed contain- 
ers, in a cold place, 

® Labeung: Label the Suppositories to state the content of 
anhydrous theophylline. 


Am5ii®B?hylllliBie Tabiets 

DEFINITION 

Aminophylline Tabiets contain an amount of aminophylline 
equivalent to NLT 93.0% and NMT 107,0% of the labeled 
amount of anhydrous theophylline (C/HsNLCh)- 

[Notę—T he ammoniaca! odor present in the vapor space 
above the Tabiets is often quite strong, espedally when 
bottfes having suitably tight dosures are newiy opened. 
This is due to ethylenediamine vapor pressure bulld-up, a 
natural condifcion in the case of aminophylline.] 

IDENTIFICATION 


Change to read: 

o A. A lNFRARED ABSORPTION ( 197 K } ausp 40 

Analysis: Macerate a quantity of Tabiets, equivafent to 
500 mg of aminophylline, with 25 mL of water, and fil¬ 
ier. The filtra te is al kalinę to litmus. To the filtra te add 
1 mL of 3 N hydrochloric add, stir, and if necessary, 
chill to precipitate the theophylline. Filter, and retain 
the filtra te, free from washings. A Use the fil tratę in Iden¬ 
tification Ciasno Wash the theophylline crystals so ob¬ 
tained with smali quantities of ice-cold water, and dry 
at 105° for 1 h. a lusno 

Acceptanee criteria: A The IR spectrum of theophylline 
so obtained corresponds to that of USP Theopnymne 

RS.it/5P40 






USP 40 


Officiai Monographs / Aminophyliine 2743 


Chatige to read: 

® B. A The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution , as 
obtained in the Assay. ŁU sP 4 o 

9 C. 

Sample: The fiJtrate obtained in (dentification A 
Analysis: To the Sompte add 0.5 ml of benzenesulfonyl 
chlorlde and 5 ml of 1 N sodium hydroxide to render 
alkaline, shake by mechanical means for 10 min, and 
add 5 ml of 3 N hydrochloric acid to acidify* ChiII, cof- 
leet the predpitated d[sulfonamide of ethylenediamine, 
and wasn with water. Recrystallize the washed precipi- 
tatę from water, and dry at 105 q for 1 h. 

Acceptance cnteria: The dried precipitate melts at 
164°~171T 

ASSAV 


Change to read: 
o Procedurę 

^Solution A: 10 mM ammonium acetate prepared as 
foflows. Transfer 770*8 mg of ammonium acetate to a 
1-L volumetric fiask, and dissolve in water to 80% of 
the fiask yolurne. Adjust with giadal acetic acid to a pH 
of 5,5 and di fu te with water to volume. Pass through a 
suitablę fil ter of 0.2-jum porę size. 

Solution B: Methanol 

Mobile phase; See Tobie I. 


labie 1 


Time 

(min) 

Solution A 
(%> 

Solution B 

W 

0 

98 

2 

7 

50 

50 

73 

10 

90 

83 

10 

90 

8*31 

98 

2 

12 

98 

2 


fmpurity stock solution: 25 pg/mL of USP Theophylline 
Related Compound F RS in water 
System suitabilrty solution: 0 8 mg/mL of USP Theo- 
phylline RS and 1 pg/mL of USP Theophylline Related 
Compound F RS in water prepared as follows* Transfer 
21 mg of USP Theophylline RS to a 25-mL volumetnc 
fiask and add 15 ml of water Sonicate to dissolve, add 
1 mL of Impuńty stock solution, and dllufce with water lo 
vofume. 

Standard solution: 0,17 mg/mL of USP Theophylline 
RS in water. Sonicate to dissolve as needed. 

Sample solution: Nomlnally 0.17 mg/mL of anhydrous 
theophylline from NLT 20 fineiy powdered Tablets in 
water prepared as follows, Transfer 34 mg of anhydrous 
theopnylline from a portion of the powder to a 200-mL 
volumetric fiask. Add 20 mL of water and mix for 1 
min. Add an additional 140 mL of water and sonicate 
for 30 min. DElute with water to volume. Pass through a 
suitahle filter of 0 72 jjm porę sbe, dlscarding łhe flrst 
2-3 mL* 

Chromatographrc system 

(See Chromatograpny (621), System Suit obi ii ty.) 

Modę: LC 

Detector: UV 270 nm 

Column: 2,1-mm x 10-cm; 1.7-um packing LI 
Column temperatura: 40 d 
Flow ratę: 0.4 mL/min 
Injection volume: 1 j,lL 
System suitability 

Samples: System suitabifity solution and Standard 
solution 


Suitabifity reguirements 

Resolution: NLT 2,0 between theophylline and theo- 
phylline related compound F, System suitability 
solution 

Relative standard deviation: NMT 1*0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Cafculatc the pcrcentagc of the labcled amount of the¬ 
ophylline (C 7 HaN*) 02 ) in the portion of Tablets taken: 

Result = (rt//r 5 ) x (Q/Q) x 100 

fo - peak response of theophylline from the Sample 
solution 

r$ ~ peak response of theophylline from the 
Standard solution 

Cs - concentration of USP Theophylline RS in the 
Standard solution (mg/mL) 

Cu = nominał concentration of theophylline in the 
Sample solution (mg/mL)!^ 

Acceptance critena: 93.0%-l 07,0% 

OT HER COMPONENT5 

* CONTENT OF ETHYLENEDIAMINE 

Sample solution: Transfer a portion of the powdered 
Tablets, equivalent to 350 mg of aminophyliine, pre¬ 
pared in tne Assoy, into a 100-mL conicaf fiask. Add 
20 mL of water, and digest at 50 d , with frequent shak- 
ing, for 30 min* Cook nlter into a 250-mL conical fiask, 
and wash with water untrl the last washing Is neutral to 
litmus. Use the comblned filtrate and wasnEngs, 
Titrimetric system 
Modę: Direct titration 
Titrant: 0.1 N hydrochloric add VS 
Endpoint detection: VIsual 
Analysis: Add methyl orange TS to the Sample solution , 
and titrate, Fach ml of 0.1 N hydrochloric add is equiv- 
alent to 3,005 mg of ethylenediamine (CzH s N 2 ). 
Acceptance criterta: 140-190 mg of ethylenediamine 
(CzHaNz) per gram of theophylline (CzHshhOz) found in 
the Assoy 

PERFORMANCE TESTS 
O Dissolution (711) 

For uncoated or ptain coated tablets 
Medium: Water; 900 mL 
Apparatus 2: 50 rpm 
Time: 45 min 

Standard solution: USP Theophylline RS in Medium 
Sample solution: Proceed as directed En the chapter 
for sample, Dilute with water to a concentration that is 
similar to that of the Standard solution. 

Instruments! conditions 
Modę: UV-Vis 

Analytical wavelength: UV about 269 nm 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labefed amount of 
theophylline (C?HgN^ 02 ) dissofved* 

Tolerances: NLT 75% (Q) of the labeled amount of 
theophyfline {C 7 HSN 4 O 2 ) is dissolved* 

• tiNIFORMITY OF DOSAGE UNITS (905) 

Procedurę for content uniformity 
Standard solution: 10 pg/mL of USP Theophylline RS 
Sample solution: Place 1 Tablet in a 250-mL volumet- 
ric fiask, add 200 mL of water, and shake by mechani¬ 
cal means undl disintegration Is complete. Add water 
to volume* Filter a portion of the mixture, discarding 
the first 20 mL of tne filtrate* 


i* 
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Instrumental conditions 
Modę: UV 

Anafytfcal wavelength: About 269 nm 
Celi: 1 cm 
Blank: Water 
Analysts 

Samples: Standard solution and Sampfe solution 
Calcutate the percentage of the labeled amount of an- 
hydrous theophylline (CzHaN^Oz) In the Tablet taken: 

Result - (AJ AT) x (Cs/Cu) x 100 

A u = absorbance of the Sample solution 
As = absorbance of the Standard solution 
Cs - concentration of USP Theophylline RS in the 
Standard solution (ug/mL) 

Cu - nominał concentration of theophylline in the 
Sampie solution (mg/ml) 

Acceptance criteria: Meet tne requirements 

IMPURITIES 


Add the following: 

ORCANIC IMPURITIES 

Solution A, Solution B, Mobile phase, impurity stock 
solution, System suitability solution, and Chromato- 
graphic system: Proceed as directed in the Assay. 
Standard solution: 2.0 pg/ml each of USP Theophyb 
linę RS and USP Theophylline Related Compound D RS 
in water 

Sampfe solution: Nominalfy 1.0 mg/mL of anhydrous 
aminophylline from NLT 20 finely powdered Tablets in 
water prepared as follows. Transfer 10 mg of anhydrous 
aminophylline from a portion of the powder to a 1 0-ml 
volumetric fiask. Add 5 mL of water and sonicate for 30 
min. Diiute with water to volume. Pass through a suita- 
ble filter of 0.22-fim porę size, discarding the flrst 
2-3 mL. 

System suitability 

Samples: System suitability solution and Standard 
solution 

[NOTĘ—See Tobie 2 for relative retention times] 
Suitability reguirements 

Resolution: NLT 2.0 between theophylfine and theo- 
phyEline related compound F, System suitability 
solution 

Relative standard deviation: NMT 3.0% for each 
peak, Standard solution 
Analysis 

Samples: Standard solution and Sampie solution 
Cgjculate the percentage of theophylline reEated com¬ 
pound D in the portion of Tablets taken: 

Result - (/iu/Cs) x (Cs/Cu) x 100 

ru - peak response of theophylline related 

compound D from tne Sampie solution 
fs - peak response of theophylline related 

compound D from the Standard solution 
Cs - concentration of USP Theophylline Related 
Compound D RS in the Standard solution 
(mg/ml) 

Cu - nominał concentration of aminophylline in the 
Sampie solution (mg/ml) 

Calculate the percentage of any other individuaf 
unspecified degradation product in the portion of 
Tablets taken: 

Result - (ru/rs) x (CdCo) x 100 

r L i ~ peak response of any other individua! 

unspecified degradation product from the - 
Sample solution 


r s = peak response of theophylline from the 
Standard solution 

C - concentration of USP Theophylline RS in the 
Standard solution (mg/mL) 

Cu - nominał concentration of aminophylline in the 
Sampie solution (mg/mL) 

Acceptance criteria: See Tobie 2. Dlsregard peaks less 
than 0.05%. 


Taiile 2 


Name 

Relative 

Retention 

Time 

Acceptance 
Criteria, i 
NIWT 

Theophylline related compound 

0,36 

_ 

Theophylline related compound B*- 1 

0,63 

_ 

Theophylline reJated compound D 

0.69 

0.2 

Dimethyt uric acid^ 

0.76 

^Jł 

Theobromine** 

0.82 

_ 

Theophylline 

1.0 

__ 

Theophylline related compound F a 

1.09 

._ 

Caffeine d 

1.20 

__ 

Any other indiyidual unspecified 
degradation product 


0.2 

To Lal degradation Products 

— 

0.5 


* Process impurity induded for Identification only and not to be included 
in Lhe calcufalion of toUl degradation products. 

ll N-( 6-Am i n o - 1 , 3-d Ernethy F2,4-d io*o- 1, 2 ,3,4 { tetra hydro pyritni d tn-5 - 
yf)formamide. 

c 3-Melhyl-l tf-purine-2,ó~dione, 

* 1,3-Di methy I-7,9-d ihy d ro-1 H'punne-2,6,8(3W)'trione. 

‘ B^-Oihydro-ST-dimethylpurrne^ótl tfl-dione. 

AU5N0 

ADDITIONAL REQUIREMENT$ 


Change to read: 

« Pacicaginc and Storage; Preserve in tśght containers. 

A 5tore at controlled room temperaturę .ampjo 
• lABELlNG: Label the Tablets to state the content of anhy¬ 
drous theophylline. 

Change to read: 

9 usp reference standard* ni) 

USP Theophylline RS 

A USP Theophylline Related Compound D RS 
W-Methy 1-5 -(methy la min o)-1 H- trriidazole- 
4-carboxamide. 

C ó H, 0 MiO 154.17 

USP Theophylline Related Compound F RS 
7-(2|Hydrowethyl)-1 f 3-dimethyl-3 / 7-dihydro-1 H-purine- 
2,6-dione. 

C 9 H ł? N 4 0 3 224.22auspw 


Aminophylline Delayedl-S^elease Tablets 

DEFINITION 

Aminophylline Delayed-Release Tablets contain an amount 
of aminophylline eguivalent to NU 93.0% and NMT 
107.0% of the labeled amount of anhydrous theophylline 
(CzHsN.Ch). 

[Notę—T he ammoniacal odor present in the vapor space 
above Tablets is often quite strong, especially when bot- 
tles having sultably tight closures are newfy opened. Thls 
is due to efhylenedlamine vapor pressure build-up, a nat¬ 
ura! condition In Lhe case of aminophylline.] 
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IDENTIFICATION 

* A. 

Analysis: Macerate a quantity of Tablets, equivalent to 
500 mg of aminophylline, with 25 ml of water, and fli¬ 
ter: the filtrate is alkaline to litmus. To the filtrate add 
1 ml of 3 N hydrochioric acid, stir, and If necessary, 
chill to precipitate the theophyliine, Filter, and retain 
the filtrate, free from washings, Wash the theophylline 
crystals so obtained with smali guantities of ice-cold 
water, and dry at 1 G5 d for 1 h. Transfer 10 mg of the 
dried theophylline crystals to a porcelain dish, add 1 mL 
of hydrochioric acid and 100 mg of potassium chlorate, 
evaporate on a steam bath to dryness, and invert the 
dish over a vessel containing a few drops of 6 N ammo- 
nium hydroxide. 

Acceptance criteria: The residue acquires a purpie 
color, which is destroyed by Solutions of fixed alkafies. 

* B. 

Analysis: Recrystallize the dried theophylline crystals 
from Identification test A from water, and dry at 105° 
for 1 h, 

Acceptance criteria: The recryslallized theophylline 
metts at 270°-274°. 

* C. 

Analysis: To the filtrate obtained In Identification test A 
ado 0,5 mL of benzenesulfonyl chlonde and 5 ml of 
1 N sodium hydroxide to ren der alka linę, shake by me- 
chanical means for 10 min, and add 5 mL of 3 N hydro- 
chloric acid to acidify. Chill, colfect the predpitated 
disuffonamide of ethylenediamine, and wash with 
water. Recrystallize the washed precipitate from water, 
and dry at 105° for 1 h. 

Acceptance criteria: The dried precipitate melts at 
164 c -l 71 

A5SAV 

o Procedurę 

Sample solution; Transfer an equivalent to 2 g of ami- 
nophytline, from powdered Tablets (NLT 20), to a 
200-mL yoJumetric fiask with the aid of a mixture of 
50 mL of water and 15 mL of 6 N ammonium hydrox- 
ide, and allow to stand for 30 min with frequent shak- 
ing, warming to 50° if necessary to dissolve the ami¬ 
nophylline. Cool the mixture to room temperaturę if it 
bas been warmed, and add water to volume. Centri- 
fuge 50 mL of the mixture; pipet a portion of the elear 
supernatant, equivalent to 250 mg of aminophylline, 
into a 250-mL conical fiask; and cii lute with water if 
necessary to make 40 mL. Add 8 mL of 6 N ammonium 
hydroxide and 20.0 mL of 0.1 NI silver nitrate VS, mix, 
heat to boiiing, and continue boillng for 15 min, Cool 
to between 5° and 10° for 20 min, then fifter, prefera- 
bly through a filtering crucible under reduced pressure, 
and wash the precipitate with three 10-mL portions of 
water. Acidify the combined filtrate and washings with 
nitric acid, and add an additionaE 3 mL of the acid. 

Cool, and add 2 mL of ferric ammonium sulfate T5. 

Tifrimetric system 
Modę: Residua! titration 
Titrant: 0,1 N ammonium thiocyanate VS 
Endpoint detection: Visual 

Analysis: Titrate the excess silver nitrate with Titrant . 
Eacn mL of 0.1 N silver nitrate is equivalent to 
18.02 mg of theophylline (C/HkN.tO^)^ 

Acceptance criteria: 9 3.0%-107,0% 

OTHER COMPGNENTS 

» CONTENT OF ETHYLENEDIAMINE 

Sample solution: Transfer a portion, equivalent to 
350 mg of aminophylline, of the powdered Tablets pre- 
pared in the Assoy into a 100-mL conical ftask. Add 
20 mL of water, and dtgest at 50°, with freguent shak- 
rng, for 30 min. Cool, filter into a 250-mL conical. fiask, 
and wash with water until the last washing is neutraf to 
litmus. Use the combined filtrate and washings. 


Titrimetric system 
Modę: Direct titration 
Titrant: 0.1 N hydrochioric acid V5 
Endpoint detection: Yisuai 

Analysis: Add methyl orange TS to the Sample solution , 
and titrate. Each mL of 0,1 N hydrochioric add rs equiv- 
alent to 3.005 mg of ethylenediamine (GHaNb)* 
Acceptance criteria: 140-190 mg of ethylenediamine 
(C,H s Nb) per g of theophylline (OHeN^O^) found in the 
Assoy 

PERFORMANCE TESTS 

* DlSiNTECRAT 10N (701): 30 min, determined as directed in 

Delayed-Release (Enterk- Coated) Tablets 

9 uniformity of Dosage Units (905) 

Procedurę for content uniformrty 
Standard solution: 10 fig/mL of USP Theophylline RS 
Sample solution: Place 1 Tablet in a 250-mL yolumet¬ 
ric fiask, add 200 mL of water, and shake by mediani- 
cal means until disintegration is complete. Add water 
to volume. Filter a portion of the mixture, discarding 
the first 20 mL of the filtrate. 
instrumental conditions 
Modę: UV 

Analytkal wavelength: About 269 nm 
Celi: 1 cm 
Blank: Water 
Analysis 

Samples: Standard solution and Sample solution 
CaJculate the percentage of the labeled amount of the- 
ophylline (CzHeN.iO^) in each Tablet: 

Result = {AJA,) x (Cs/Oj) x 100 

Au = absorbance of the Sample solution 
A? - absorbance of the Standord solution 
Cs - concentration of U5P Theophylline RS in the 
Standard solution (jag/mL) 

C u - nominał concentration of theophyltine in the 
Sample solution (pg/mL) 

Acceptance criteria: Meet the requirements 

ADDITIONAL REQUIREIY1ENT5 

* PackacinG and Storage: Preserye in tight containers. 

o Labeung: La bel the Tablets to State the content of anhy- 
drous theophylline. 

* USP REFERENCE Standards {11) 

USP Theophylline RS 


AmSnosalicyBate Soidcum 

CjHsNNaO, ■ 2HjO 211.15 

C 7 H 6 NNa0 3 175.12 

Benzoic acid, 4-amino-2-hydroxy-, monosodlum salt, 
di hydra te; 

Monosodium 4-aminosalicylate dihydrate [6018-19-5]. 

Anhydrous [133-10-8]. 

DEFINITION 

Aminosalicylate Sodium contains NLT 98,0% and NMT 
101.0% of aminosalicylate sodium (CyHóNNaCb), calcu- 
lated on the anhydrous basis. 

[Caution —Prepare Solutions of Aminosalicylate Sodium 
within 24 h of administration, Under no circumstances 
use a solution if its color is darker than that of a freshly 
prepared solution.] 

IDENTIFICATION 

o A. 

Sample stock solution: Dissolve 250 mg in 3 ml of 1 N 
sodium hydroxide, transfer to a 500-mL yolumetric 
fiask, and diiute with water to yolume. 
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5amp[e solution: Transfer a 5-mL aliquot of the Sample 
stock sofution to a 250-rnL volumetric fiask containing 
12.5 mL of pH 7 phosphate buffer (see Reaaents, Indtco- 
fors, and Solutions^ Buffer Solutions), and d ilu te with 
water to volume. 

Analysis: Compare the Sample solution In a suitable 
spectrometer against a blank of the same buffer in the 
same eoncentration. 

Acceptance criteria: The Sample solution exhibits ab 
sorbance maxima at 265 ± 2 and 299 ± 2 nm, and the 
ratio A 26 S/A 299 is 1,50—1.56, 

* B. 

Sample: 1 g 

Analysis: Place the Sample tnto a smali, round-bottom 
fiask, and add 10 mL of acetic anhydride. Heat the fiask 
on a steam bath for 30 min, add 40 mL of water, filter, 
cool, and allow to stand until the dtacetyl derivative has 
crystallized, CoJlect the precipitate on a fllter, wash welf 
with water, and dry at 105° for 1 h. 

Acceptance criteria: The diacetyl denvative melts at 
191M97*. 

* C. 

Sample: 50 mg 

Analysis: Dlssolve the Sample tn 5 mL of water, add 
1 mL of 3 N hydrochlorrc acid, and filter tf necessary* To 
the filtrate add 1 drop of ferric chloride TS. 

Acceptance criteria: A violet color Is produced. 

* D, IdENTIFI cATTON5 Tests—Ceneral, Sodium (1 91 ): Meets 

the reguirements 

AS5AY 

* Procedurę 

Solution A: 12.7 mg/ml of tetrabutyfammonium hy- 
droxide in methanoT 

Mobile phase: Solution Ą 0.05 M dibasic sodium phos- 
phate, and 0.05 M monobasic sodium phosphate 
(150:425:425) 

Interna! standard solution: 5 mg/mL of acetamino¬ 
phen in Mobile phase 

Standard solution: 0,5 mg/mL of amlnosalicyJic add 
prepared as follows. Transfer 12,5 mg of USP Aminosain 
cylic Acid RS to a 25-mL low-actinic volumetric fiask, 
add 15 mL of Mobile phase, and swirl to dissolve. Add 
2.5 ml of InternaI standard solution, and dii u te with Mo¬ 
bile phase to vo!ume. 

Sample solution: 0.69 mg/mL of Aminosalicylate So¬ 
dium prepared as follows. Transfer 69 mg of Aminosali- 
cylic Add to a 100-mL low-actinic yolumetrrc fiask, add 
50 mL of Mobile phase, and swirl to dissolve, Add 
10.0 mL of Internal standard solution , and dilute with 
Mobile phase to volume. 

Chromatographic system 
(See Chromotography (621), System Suita bili ty.) 

Modę: LC 

Detector: UV 254 nm 
Column: 4,6-mm x 25-cm; packing LI 
Flow ratę: 1 ,5 mL/min 
Injection vo!ume; 20 pL 
System suitabiiity 
Sample: Standard solution 

[NOTĘ—The refative retention ttmes for acetaminophen 
and aminosalicylic acid are 0.83 and 1 . 0 , respectively.] 
Suitabiiity rcgurrements 

Resolutron: NLT 1,7 between aminosalicylic acid and 
acetaminophen 

Relative standard deviation: NMT 1. 0 % for the peak 
response ratio of ammosalityNc add to 
acetaminophen 
Analysis 

Sa m pies: Standard solution and Sample solution 
After use, wash the column for 30 min with methanol, 
water, and phosphoric add (77: 23: 0.6), and then 
wash for 30 min with methanol and water (50:50), 


Calcu la te the percentage of aminosalicylate sodium 
(CjHeNNaCh) tn the sample taken; 

Resuit = (Ru/Rs) x (Q/Q) x (MJMrz) x 100 

Ru - peak response ratio of aminosalicylate to 
acetaminophen from the Sample solution 
Rs = peak response ratio of aminosalicylic acid to 
acetaminnphen from the Standard solution 
Q = eoncentration of USP Aminosalicylic Add RS in 
the Standard solution (mg/mL) 

Cu - eoncentration of Aminosalicylate Sodium in 
the Sample sofution (mg/mL) 

Mri - molecular weight of anhydrous aminosalicylate 
sodium, 175.12 

M fZ = molecular weight of aminosalicylic acid, 

153.14 

Acceptance criteria: 98.0%-101.0% on the anhydrous 
basis 

IMPURITIES 

* Chloride and Sulfate, Chloride (221) 

Sample solution: 25 mg/mL in a mixture of 5 mL of 
nitne add and 15 mL of water 

Acceptance criteria: NMT 0.042%; the solution shows 
no morę chloride than corresponds to 030 mL of 0.020 
N hydrochlorrc acid. 

Detete the foilowing: 

•• Heavy Metals, Methad II (231): NMT 30 ppm* (omew i- 

Ja(ł-2Q10] 

* Limit of m-AMlNOPHENOL 

Solution A: 12.7 mg/mL of tetrabutylammonium hy* 
droxide in methanoT 

Mobile phase: Solution A, 0.05 M dibasic sodium phos¬ 
phate, and 0.05 M monobasic sodium phosphate 
(150:425:425) 

Internal standard solution: 5 pg/mL of sulfanilamide in 
Mobile phase 

Standard stock solution: 12 pg/mL of USP m-Amf 
nophenol RS in Mobile phase 

Standard solution: 1.2 pg/mL of USP m-Aminophenol 
RS prepared as follows. Transfer 10.0 mL of the Stan¬ 
dard stock solution and 10.0 mL of the Internal standard 
solution to a IDO-mL low-actinic volumetic fiask, and 
dilute with Mobile phase to volume. 

Sample solution: Use the Sample solution prepared as 
direoted in the Assay, except use 10.0 ml of sulfanlla- 
mide as the internat standard solution. 

Chromatographic system 
(See Chromatograpny (621), System Suitabiiity .) 

Modę: LC 

Detector: UV 280 nm 

Column: 4.6-mrn x 25-cm; 10-pm packing LI 
Flow ratę: 1.5 mL/min 
Injection volume: 20 juL 
System suitabiiity 
Sample: Standard solution 

[Notę—T he relatrve retention times for sulfanilamide 
and m-aminophenol are 0,66 and 1.0, respectively.] 

Suitabiiity reąuirements 

Resofution: NLT 2.5 between m-aminophenoi and 
sulfanilamide 

Relative standard deviation: NMT 7% 

Analysis 

Samples: Standard solution and Sample solution 
After use, wash the column for 30 min with methanol, 
water, and phosphoric acid {77: 23: 0.6), and then 
wash for 30 min with methanol and water (50:50). 
Calculate the percentage of m-aminophenol in the por- 
tion of Aminosalicylate Sodium taken: 

Resuit = (Ru/RO x (Q/Q) x 100 
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Ru = peak response ratio of m-a mi nophenol to 
sułtani [a micie tram the Sample solution 
Rs - peak response ratio of m-a mi nophenol to 
sulfanilamide from the Standard solution 
Cs = concentration of USP m-Aminophenol RS in 
the Standard solution (mg/mL) 

Cu ~ concentration of the Sample solution (mg/ml), 
as determined in the Assoy 
Acceptance criteria: NMT 0.25% 

SPEOFIC TŁSTS 

* pH (791) 

Sample solution; 20 mg/mL 
Acceptance criteria; 6.5-8.5 
® Water Determination, Method l (921); ló.0%-18,0% 

O HYDROGEN SULFIDE, SULFUR DlOXłDE, AND AWIYL ALCOHOL 

Sample: 500 mg 

Analysis: Dissolve the Sample In 5 ml_ of 1 N sodium 
hydroxide, add 6 mL of 3 N hydrochloric add, and stlr 
v!gorously. 

Acceptance criteria: No odor of hydrogen sulfide or 
sulfur dioxide is perceptible, and NMT a faint odor of 
amyJ alcohol is perceptEble, A piece of moistened lead 
acetate test paper held over the mtxture does not be- 
come discolored. 

* Clarity and Color of Solution 

Sample 1; Ig 

Analysis 1: Dissoive Sample Mn TO mL of water. 
Acceptance criteria 1: The resulting solution is elear 
and has NMT a faint yellow colon 
Sample 2: 1 g 

Analysis 2: Drssolve Sample 2 in 50 mL of a freshly pre- 
pared mixture of 5 mL of nitric acid and 45 mL of 
water. 

Acceptance criteria 2: The resulting solution is elear 
and has NMT a slight color, 

ADDITIONAL REQUSREMENTS 

® Packaging and Storace; Preserve in tight, fight-resistant 
containers, protected from excessive heat. 

* USP Reference Standards (11) 

USP m-Aminophenol RS 
USP Aminosalicylic Acid RS 


Aminosalicylate Sodium Tablets 

DEFINITION 

Aminosalicylate Sodium Tablets contam NIT 95.0% and 

NMT 105.0% of the Jabeled amount of aminosalicylate 

sodium (C/HsNNaOs ■ 2H 2 0), 

IDENTIFICATION 

Sample; Mix powderecl Tablets, equivalent to 3 g of ami- 
nosalicylate sodium, with 40 mL of water, and filter. Add to 
the fi] trale 15 mL of 1 N acetic acid, and allow to stand 
until precipitatlon has occurred. Collect the precipitate on 
a filter, wash welf with water, and dry at 105° for 30 min. 

o A. 

Sample; 1 g 

Analysis: Place the Sample in a smali, round-bottom 
fiask, and add 10 mL of acetic anhydhde. Heat the fiask 
on a steam bath for 30 min, add 40 mL of water, filter, 
cooi, and allow to stand until the diacetyl derivative has 
crystallized. Collect the precipitate on a filter, wash well 
wtth water, and dry at 105° for 1 h. 

Acceptance criteria: The diacetyl derivatlve melts at 
19 IM 97°. 

o B. 

Sample: 0.1 g 

Analysis: 5halce the Sample with 10 mL of water, and 
filter. To 5 mL of the fiftrate add 1 drop of ferric chlo- 
ride TS. 


Acceptance criteria: A violet color is produced. 

ASSAY 

* Procedurę 

Solution A: 12.7 mg/rnL of tetra bu tyła mmoni urn hy- 
droxide in methanol 

Mobile phase: Solution A, 0,05 M dibasic sodium phos- 
phate, and 0.05 M monobaslc sodium phosphate 
(150:425:425) 

Interna! standard solution; 5 mg/mL of acetamino- 
phen In Mobile phase 

* Standard solution: 0,5 mg/mL of aminosalicylic acid 

prepared as follows. Transfer 12.5 mg of USP Amlnosali- 
cylic Acid RS to a 25-mL low-actinic volumetric fiask, 
add 15 mL of Mobile phase, and swirl to dtssolve. Add 
2.5 mL of Internat standard solution, and dl lute with Mo¬ 
bile phase to volume. 

Sample stock solution: 6.9 mg/mL of aminosalicylate 
sod tum in Mobile phase prepared as follows, Add nomt- 
nally 690 mg of aminosalicylate sodium from NLT 
20 powderea Tablets to a 100-mL low-actinic volumet- 
ric fiask, Add 50 mL of Mobile phase , and shake for 5 
min. Di lute with Mobile phase to voiume, and filter. 
Sample solution: 0.69 mg/mL of aminosalicylate from 
the Sample stock solution prepared as follows. Transfer 
10.0 mL of the elear fiitrate to a 100-mL low-actinic voi- 
umetric fiask containing 10,0 mL of the Interna! stan¬ 
dard solution , and dii u te with Mobile phase to volume. 
Chromatographic system 
(See Chromatography (621), System Suitabifity.) 

Modę: LC 

Detector: UV 254 nm 
Column: 4.6-mm x 25-cm; packing LI 
Ffow ratę: 1.5 m L/min 
Injection volume: 20 pL 
System suitability 
Sample: Standard solution 

[Notę—T he relative retentlon limes for acetaminophen 
and aminosalicylic add are 0,83 and 1.0, respectively.] 

Suitability reguirements 

Resolution: NLT 1.7 between aminosalicylic acid and 
acetaminophen 

Relative standard deviation: NMT 1,0% for the peak 
response ratio of aminosalicylic acid to 
acetaminophen 
Analysis 

Samples: Standard solution and Sample solution 
After use, wash the column for 30 min with a mixture 
of methanol, water, and phosphoric acid (77: 23: 0.6), 
and then wash for 30 min with a mixture of methanol 
and water (50:50), 

CalcuJate the percentage of the tabefed amount of ami¬ 
nosalicylate sodium (C7H 6 NNa0 3 * 2H z O) In the porlion 
of Tablets taken: 

Result - (fti/fc) x (C s /Cd) x (MrtfMa) x 100 

Ru - peak response ratio of aminosalicylate to 
acetaminophen from the S o mnie solution 
Rs = peak response ratio of aminosalicylic acid to 
acetaminophen from the Standard solution 
C s = concentration of USP Aminosalicylic Acid RS [n 
the Standard solution (mg/ml) 

Cu ~ nominał concentration of aminosalicylate 
sodium In the Sample solution (mg/mL) 

M r j = molecular weight of aminosalicylate sodium 
di hydra te, 211.15 

M r 2 - molecular weight of aminosalicylic acid, 

153.14 
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Acceptance criteria: 95.0%-l 05.0% 

PERFORMANCE TE5TS 

* Dissolutiom, Procedurę for o Pooled Sample (711) 

Medium: Waler; 900 mL 
Apparatus 1: 100 rpm 
Time: 45 min 

Analysis: Determine Ehe percentage of the labeled 
amount of aminosaficyfate sodium (C/H^NNaCh - 2PhQ) 
dissolved, using the procedurę as directed in Lhe Assoy, 
making any necessary modifications. 

Tolerances: NLT 75% (Q) of the labeled amount of 
aminosalicylate sodium (C 7 H ń NNaO* ■ 2H 2 0) is 
dissolyed. 

o UNJFORMITV of Dosace Units (905): Meet the 
requirements 

IMPURITIES 

e Limit of m Aminophenol 

Solution A: 1 2.7 mq/mL of tetrabutylammonium hy- 
droxide in methanoT 

Mobile phase: Solution A, 0.05 M dibasie sodium phos¬ 
phate, and 0.05 M monobaslc sodium phosphate 
(150:425:425) 

Interna] standard solution: 5 pg/mL of sulfanilamide tn 
Mobile phase 

Standard stock solution: 12 pg/ml of USP m-Ami- 
nophenot RS in Mobile phase 

Standard solution: 1.2pg/mL of U5P m-Am i nophenot 
RS prepared as follows, Transfer 10.0 mL of the Stan¬ 
dard stock solution and 10.0 ml of the Internal standard 
solution to a 1 0Q-mL low-actinic yolumetic fiask, and 
dilute with Mobile phase to voIume. 

Sample solution: Use the Sample solution prepared as 
directed in the Assoy, except use 1 0.0 mL of sulfanila¬ 
mide as the Internai standard solution. 

Chromatographic system 
(See Chromatograpny {óZl), System Suitability.) 

Modę: LC 

Detector: UV 280 nm 

Column: 4.6-mm x 25-cm; 10-pm packing LI 
Flow ratę; 1.5 m L/min 
Injection volume: 20 pL 
System suitability 
Sample: Standard solution 

[Notę— The rdatrve retention times for sulfanilamide 
and m-ammopheno) are 0.66 and 1.0, respectively.j 
Suitability reąuirements 

Resoiution: NLT 2.5 between m-aminophenol and 
sulfanilamide 

Relatiye standard devtation: NMT 7% 

Anaiysis 

Sam pies: Standard solution and Sample solution 
After use, wash the column for 30 min with a mixture 
of methanol, water, and phosphoric add (77: 23: Q.ó), 
and then wasli for 30 min with a mixture of methano! 
and water (50:50). 

Calcu late the percentage of m-aminophenol in the por- 
tion of Tablets taken: 

Result = (Ry/Rs) x (C s /C u) x 100 

Ru “ peak response ratio of m-aminophenol to 
sulfanilamide from the Sample solution 
~ peak response ratio of m-amrnophenol to 
sulfanilamide from the Standard soiution 
Q = concentration of USP m-Aminophenol RS in 
the Standard soiution (mg/mL) 

Cu - nominał concentration of aminosalicylate 

sodium in the Sample solution, as determined 
in the Assay (mg/mL) 

Acceptance criteria: NMT 1.0% 

ADDBTIONAL REQUJREMENTS 

* Packaging and Storage: Preserve in tight, light-resistant 
containers, protected from excessive heat. 


O USP Reference Standards (11) 
USP m-Aminopheno! RS 
USP Aminosalicylic Acid RS 


AminosaBScyUSc Acid 



OH 7 NO 3 153.14 

Benzole acid, 4-amino- 2 -hydroxy-; 

4-Aminosalicylit acid [65-49-6]. 

DEFINITION 

Aminosalicylic Acid contains NLT 98.5% and NMT 100.5% 
of amEnosaticylic acid (C7H7NO3), calculated on the anhy- 
drous basis. 

[Caution —Under no circumstances use a soiution prepared 
from Aminosalicylic Acid if its color is darker than that of 
a freshly prepared solution.] 

G DE NT I FIC ATU ON 

a A, 

Sample stock solution: Disso!ve 250 mg in 3 mL of 1 N 
sodium hydroxide, transfer to a 500-mL volumetric 
fiask, and dilute with water to vofume. 

Sample solution: Transfer a 5-mL aliquot of the Sample 
stock sof u don to a 250-mL volumetric fiask containing 
12.5 mL of pH 7 phosphate buffer (see Reagents , Indka- 
tors, and Solutions—Buffer Solutions ), and dilute with 
water to volume. 

Analysis: Comparę the Sample solution in a suitable 
spectrometer agalnst a blank of the same buffer in the 
same concentration. 

Acceptance criteria: The Sample solution exhibits ab- 
sorbance maxrma at 265 ±2 and 299 + 2 nm, and the 
ratio A 2 Ć 5 /A 299 is 1-5CL4 .56, 

O R 

Sample: 1 g 

Anaiysis: Place the Sample in a smal!, round-bottom 
fiask, and add 10 mL of acetic anhydride. Heat the fiask 
on a steam bath for 30 min, add 40 ml of water, filter, 
cool, and allow to stand until the diacetyf derivative has 
crystallized. Collect the precipitate on a filter, wash wefl 
with water, and dry at 105° for 1 h. 

Acceptance criteria: The diacetyl derivative melts at 
191 97°. 

- C. 

Sample: 0.1 q 

Analysis: ShaTce the Sample with 10 ml of water, and 
filter. To 5 mL of the filtrate add 1 drop of ferric chlo- 
ride TS. 

Acceptance criteria: A violet co for is produced. 

ASSAV 
® Procedurę 

Soiution A: 12.7 mq/mi_ of tetrabutylammonium hy- 
droxide in methanoT 

Mobile phase: Soiution A, 0.05 M dibasic sodium phos- 
phate, and 0.05 M monobasit sodium phosphate 
(150:425:425) 

Internal standard solution: 5 mg/mL of acetamino- 
phen in Mobile phase 

Standard solution: 0.5 mg/mL of aminosaficyfic acid 
prepared as foflows. Transfer 12.5 mg of USP Am i nosali- 
cylic Acid RS to a 25-mL low-actinic vofumetric fiask, 
add 15 mL of Mobile phase , and swirl to dissolve. Add 
2.5 mL of the Internal standard solution t and dilute with 
Mobile phase to volume. 
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Sampie solution: 0.5 mg/mL of Aminosalicylic Acid pre- 
pared as follows. Transfer 12.5 mg of Aminosalicylic 
Acid to a 25-mL low-actinlc volumetric fiask, add 15 ml 
of Mobile phase, and swirf to dissoke. Add 2.5 ml of 
the Internal standard soiution, and d II u te with Mobile 
phase to vo!ume. 

Chromatographk system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 254 nrn 
Column; 4.6-mm x 25-cm; pacldng LI 
Fiow ratę: 1.5 mL/min 
Injection volume: 20 jllL 
System suitability 
Sample: Standard solution 

[NotE'—T he relatke retention times for acetaminophen 
and aminosalicylic add are 0.83 and 1.0, respectkely.j 

Suitability requrrements 

Resolution; NLT 1.7 between aminosalicylic acid and 
acetaminophen 

Relatke standard deviation: NMT 1.0% for the peak 
response ratio of aminosalicylic acid to 
acetaminophen 
Anaiysis 

Sam pies: Standard soiution and Sampie solution 
After use, wash the column for 30 min with a mixture 
of methanol, water, and phosphoric acid (77: 23: 0.6), 
and then wash for 30 min with a mixture of methanol 
and water (50:50). 

Calculate the percentage of aminosalicylic acid 
(C 7 H 7 NO 3 ) in the portlon of Aminosalicylic Acid taken: 

Result = (Ru/Rs) x (Q/Cu) x 100 

Ru - peak response ratio of aminosalicylic add to 
acetaminophen from the Sampie soiution 
Rs = peak response ratio of aminosalicylic add to 
acetaminophen from the Standard solution 
Cs - concentration of USP Aminosalicylic Acid RS in 
the Standard solution (mg/mL) 

Cu - concentration of Aminosaficylic Acid In the 
Sampie solution (mg/mL) 

Acceptance criteria: 98.5%~100.5% on the anhydrous 
basis 

iMpuRmEs 

« Residue on Ugnition (281): NMT 0,2% 


Defete the foltowtng: 

** Heavy Metals, Method II (231): NMT 30 ppm* <emicui t u 

|an-Z01B) 

& Chlorbde and Sulfate, Chtoride (221) 

Sampie solution: 25 mg/mL in a mixture of nitric acid 
and water (5:15) 

Acceptance criteria: NMT 0.042%; the solution shows 
no morę chloride than corresponds to 0.30 ml of 0.020 
N hydrochloric acid, 

a Limit of ih-Aminophenol 

Solution A: 12.7 mg/mL of tetrabutylammonium hy- 
droxide in methanol 

Mobile phase: Solution A, 0.05 M dibasic sodium phos- 
phate, and 0,05 M monobasic sodium phosphate 
(150:425:425) 

Internal standard solution: 5 (ig/mL of sulfanilamide in 
Mobile phase 

Standard stock solution: 12 pg/mL of USP m-Ami- 
nophenol RS in Mobiie phase 

Standard solution: 1 ,2 yg/ml of USP m-Aminophenol 
RS prepared as follows. Transfer 1 0,0 mL of the Stan¬ 
dard stock solution and 1 0.0 mL of the Internal standard 
solution to a 100-mL low-actinic volumettc fiask, and 
di lute with Mobile phase to volume. 


Sampie solution: 0.5 mg/mL of Aminosalicylic Add pre¬ 
pared as follows. Transfer 50 mg of Aminosalicylic Add 
to a 100-mL low-actinic voiumeEk fiask, add 50 mL of 
Mobile phase , and swirl to dissoke. Add 10.0 mL of the 
Internat standard solution , and dilute with Mobile phase 
to vdume. 

Chromatographic system 

(See Chromatograpny (621), System Suitability.) 

Moder LC 

Detector: UV 280 nm 

Column: 4.6-mm x 25-cm; 10-pm packing LI 
Flow ratę: 1.5 mL/min 
Injection volume: 20 piL 
System suitability 
Sampie: Standard solution 

[Notę—T he relatke retention times for sulfanilamide 
and m-aminopheno! are about 0,66 and 1.0, 
respectkely.j 

Suitability reąuirements 

Resolution: NLT 2.5 between m-aminophenol and 
sulfanilamide 

Relatke standard deviation: NMT 7% 

Anaiysis 

Samples: Standard solution and Sampie solution 
After use, wash the column for 30 min with a mixture 
of methanol, water, and phosphoric add (77: 23: 0.6), 
and then wash for 30 min with a mkture of methanol 
and water (50:50), 

Calculate the percentage of m-aminophenol in the por- 
tion of Aminosalicylic Add taken: 

Result - (Ru/Rs) x (Q/Cu) x 100 

fiu = peak response ratio of m-aminopheno3 to 
sulfanilamide from the Sampie soiution 
Rs = peak response ratio of m aminophenol to 
sulfanilamide from the Standard solution 
Cs = concentration of USP m-Aminophenol RS in 
the Standard solution (mg/mL) 

C u - concentration of the Sampie solution, as 
determined in the Assay (mg/mL) 

Acceptance criteria: NMT 0,25% 

SPECIFSC TESTS 

» pH (791): 3,0-3.7, in a saturated solution 

* Water Oetermination, Method I (921): NMT 0,5% 

* H-flYDROCEN SULFIDE, SULFUR PlQXIDE, AND AlVtYL ALCOHOL 

Sampie: 500 mg 

Anaiysis: Dissolve the Sampie in 5 mL of 1 N sodium 
hydroxide / add 6 mL of 3 N hydrochloric acid, and stir 
vigorous!y. 

Acceptance criteria: No odor of hydrogen sulflde or 
sulfur dioxide is perceptible, and NMT a falnt odor of 
a myl alcohol is perceptible. A piece of moistened lead 
acetate test paper held over the mixture does not be- 
come discolored. 

« Clarity and Color of Solution 
Sampie 1: Ig 

Anaiysis 1: Dissoke Sampie 1 in 10 ml of sodium bicar- 
bonate solution (1 in 15), 

Acceptance criteria 1: The resuiting solution is elear 
and has NMT a faintyellow color. 

Sampie 2: 1 g 

Anaiysis 2: Dissoke Sampie 2 in 50 mL of freshly pre¬ 
pared 1.6 M nitric add. 

Acceptance criteria 2: The resuiting solution is elear 
and has NMT a sitght color. 

ADDITIONAL REQUIREMENT$ 

* Packaging and Storage: Presen/e in tight, light-resistant 
containers at a temperaturę not exceeding 30 & , 


USP Monographs 




2750 Aminosalicylic / Officiol Monographs 


USP 40 


• USP Reference Stan dard s (11) 
USP m-Aminophenol RS 
USP Aminosalicylic Add RS 


Aminosalicylic Acid Tablets 

DEFINITION 

Aminosalicylic Acid Tablets contain NLT 95.0% and NMT 
105.0% of the labeled amount of aminosalicylic acid 
(QH 7 N0 3 ). 

IDENTIFICATION 

Sample: Mix powdered Tablets, eguwalent to 2 g of ami¬ 
nosalicylic acid, with 50 ml_ of a mixture of acetone and 
chloroform (1:2), and filier, Evaporate the filtrate with a 
current of warm air to dryness, 

• A. 

Sample: 1 g 

Analysis: Pface the Sample in a smali, round-bottom 
fiask, and add 10 ml of acetic anhydride. Heat the fiask 
on a steam bath for 30 min, add 40 mL of water, fil ter, 
cool, and allow to stand until the diacetyl derivative has 
crystallized. Collect the preripitate on a rilter, wash wefl 
with water, and dry at 105° for ] h, 

Acceptanee criteria: The diacetyl derivative melts at 
191M97°. 

• B. 

Sample: 0.1 g 

Analysis: Shake the Sample with 10 ml of water, and 
fiker. To 5 mL of the filtrate add i drop of ferric chJo- 
ride TS, 

Acceptanee criteria: A violet color is produced. 

ASSAY 

• Procedurę 

Solution A: 12.7 mq/mL of tetrabutylammonium hy- 
droxide tn methanoT 

Mobile phase: Solution Ą 0.05 M dibasic sodium phos- 
phate, and 0.05 M monobasic sodium phosphate 
(150:425:425) 

Interna! standard solution: 5 mg/mL of acetammo- 
phen in Mobile phase 

Standard solution: 0.5 mo/ml of aminosalicylic acid 
prepared as follows, Transfer 12,5 mg of USP Aminosali¬ 
cylic Add RS to a 25-mL low-actinic vołumetric fiask, 
add 15 mL of Mobile phase , and swirl to dissolve. Add 
2,5 mL of the Interna! standard solution , and dilute with 
Mobile phase to volume, 

Sample stock solution: Add nommaily 500 mg of ami¬ 
nosalicylic acid from NLT 20 powdered Tablets to a 
100-mL low-actinic voiumetric fiask. Add 50 mL of Mo¬ 
bile phase , and shake for 5 min, Dilute with Mobile 
phase to volume, and fil ten 

Sample solution: Transfer 10.0 mL of the elear filtrate 
from the Sample stock solution to a 100-mL low-actinic 
volumetric fiask containing 1Q.0mL of the Internai stan¬ 
dard solution, and dilute with Mobile phase to volume. 
Chromatographic system 
(See Chromatagrapny (621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 
Column: 4,6-mm x 25-cm; packing LI 
Flow ratę: 1,5 mL/mm 
Injection vo!ume: 20 pL 
System suitability 
Sample: Standard solution 

[Notę—T he relative retention times for acetaminophen 
and aminosalicylic acid are 0,83 and 1,0, respectively,] 
Suitability reąuirements 

Resolution: NLT 17 between aminosalicylic acid and 
acetaminophen 


Relative standard desnation: NMT 1.0% for the peak 
response rado of aminosalicylic acid to 
acetaminophen 
Analysis 

Sam pies: Standard solution and Sample solution 
After use, wash the column for 30 min with a mixture 
of methanol, water, and phosphoric acid (77: 23: 0,ó), 
and then wash for 30 min with a mixture of methanol 
and water (50:50), 

Calculate the percentage of the labeled amount of ami¬ 
nosalicylic acid (C7H7NO3) in the portion of Tabiets 
taken: 

Result = (Ro/Rs) x (Q/C u ) x 100 

Ru - peak response ratio of aminosalicylic acid to 
acetaminophen from the Sample solution 
Rs - peak response ratio of aminosalicylic add to 
acetaminophen from the Standard solution 
Cs = concentration of USP Aminosalicylic Acid RS in 
the Standard solution (mg/mL) 

Cu - nominał concentration of aminosalicylic acid 
in the Sample solution (mg/mL) 

Acceptanee criteria: 95.0%-l 05.0% 

PERFORMANCE TE5TS 

* Dissolutjon (711) 

Medium: pH 7.5 phosphate bułfer; 900 mL (see Re- 
agents, fndicators, and Solutions—Buffer Solutions) 
Apparatus 1: 100 rpm 
Time: 45 min 

Analysis: Calculate the percentage of the labeted 
amount of aminosaiieylic add (GH 7 NOj) dissolved, us- 
ing the procedurę as directed in the Assay, making any 
necessary modificalions. 

Tolerances: NLT 75% (Q) of the labeled amount of 
aminosalicylic acid (C 7 H 7 NO}) is dissolved. 

* Uniformity of Dosace Units (905): Meet the 
reguirements 

IMPURITIES 

■ Limit of ih-amimophenol 

Mobile phase; Prepare as directed in the Assay , 

Interna! standard solution: 5 pg/mL of sulfanilamide in 
Mobile phase 

Standard stock solution: 12 pg/ml of USP m-Ami- 
nophenol RS in Mobile phase 
Standard solution: Standard stock solution , Interna( 
standard solution , and Mobile phase (1:1:8) in a low- 
actinic volumetric fiask 

Sample solution: Use the Sample solution prepared as 
directed in the Assoy r except use 10,0 mL of sulfanila¬ 
mide for the Internal standard solution , 

Chromatographic system 
(See Chromatagrapny (62 1), System Suitability.) 

Modę: LC 

Detector: UV 280 nm 

Column: 4.6-mm x 25-cm; 10-pm packing LI 
Flow ratę: 1,5 ml/min 
Injection volume: 20 jiL 
System suitability 
Sample: Standard solution 

[NOTĘ—The relative retention times for sulfanilamide 
and m-ammophenol are 0.66 and 1,0, 
respectively.] 

Suitability reguirements 

Resolution: NLT 2,5 between m-aminopheno! and 
sulfanilamide 

Relative standard deviation: NMT 7% 

Analysis 

Samples: Standard solution and Sample solution 
After use, wash the column for 30 min with a mixture 
of methanol, water, and phosphoric acid (77:23:0.6), 
and then wash for 30 min with a mixture of methanol 
and water (50:50). 




USP 40 


Officiai Monographs / Amiodarone 2751 


Calculate the percentage of m-a minóg hen o! in the por- 
tion of Tablets taken: 

Resuft = (RufRs) x { C$/Cu ) x 100 

fiu - peak response ratio of m-aminophenol to 
su [fani [a ml de from the Sample solution 
Rs ~ peak response ratio of m-aminophenof to 
sulfanilamide from the Standard solution 
C 5 - concentration of USP m-Armnophenol RS in 
the Standard solution (mg/ml) 

Cu = nominai concentration of aminosalicytic acid 
in the Sample solution, as determmed in the 
Assay (mg/ml) 

A cce pta n ce cr iteria: N M T 1.0% 

ADDITIOMAL REQUIREMENTS 

■ Packaging amd Storage: Preserve in tight, lighbresistanl 
containers at a temperaturę not exceedfng 30°. 
o USP Reference Standards (11) 

USP /n-Aminophenol RS 
USP Aminosaficylic Acid RS 


Amiodarone Hydrochloride 



C 2 sHj,I 3 N0 3 ■ HCI 681.77 

Methanone, (2-butyl-3-benzofurany])[4-[2-(diethyl- 
amino)ethoxy]-3,5-diiodophenyl]- hydrochloride; 
2-Butyl-3benzofuranyl 4-[2-(diethylamino)ethoxy]-3,5- 
diiocfophenyl ketone hydrochloride [1 9774-82-4], 
2“ButyU3-benzofurany[ 4-[2-(diethylamino)ethoxy]-3,5- 
diiodophenyl ketone [1951-25-3]. 

DEFINITION 

Amiodarone Hydrochloride contains NLT 98.5% and NMT 
101 . 0 % of C 25 H 29 I 2 NG 3 - HO, calcu la ted on the dried 
basis. 

IDENTIFICATION 

* A. INFRARED ABSGRPTION (197K) 

* B. BDEMTIFICATION Tests—GENERAL, Chloride (191); Meets 

the reguirements 

ASSAY 
■ Procedurę 

Buffer: Dissolve 6.80 g of monobasic potassium phos- 
phate in 900 ml of water, and add 1 *0 ml of triethyl- 
aminę. Adjust with phosphoric acid to a pH of 6,00 ± 
0,05, and dii u te with water to 1000 mL 
Diluent: Acetonrtrile and water (1:1) 

Mobile phase; Acetonrtrile and Buffer (1;1) 

Standard stock solution: 0.5 mg/mL of USP Ami¬ 
odarone Hydrochloride RS In methanol 
Standard solution: 0.1 mg/mL USP Amiodarone Hydro¬ 
chloride RS in Diluent from Standard stock solution 
Sample stock solution: 0,5 mg/mL of Amiodarone Hy¬ 
drochloride in methanol 

Sample solution: 0.1 mg/mL of Amiodarone Hydro¬ 
chloride in Diluent from Sample stock solution 
Chromatographic system 

(See Chroma tograpny (621), System Suitability 0 


Modę: LC 

Detector: UV 240 nm 

Column: 3.9-mm x 15-cm; 5-pm packing L26 
Flow ratę: 1,5 mL/mm 
Injection size: 10pL 
System suitability 
Sample: Standard solution 
Suitability reąuirements 

Column effidency: NLT 1000 theoretical plates 

Tailing factor: NMT 2,0 

Relative standard deviation: NMT T.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of C 25 H 29 I 2 NO 3 * HCI in the 
portion of Amiodarone Hydrochloride taken: 

Result - (ru/rs) x (Cs/Cu) x 1 00 

ty = peak response of amiodarone in the Sample 
solution 

r$ = peak response of amiodarone In the Standard 
solution 

Cs - concentration of USP Amiodarone 

Hydrochloride RS in the Standard solution 
(mg/mL) 

Cu = nominał concentration of Amiodarone 
Hydrochloride In the Sample solution 
(mg/mL) 

Acceptance criteria: 98.5 %-l 01.0%, on the dried basis 

IMPURBTBE5 
Inorganic Impurities 

9 RESIDUE on Sgnition (281): NMT 0,1% on a 1 -g sample 

Delete the followhtg: 

9 * heavy Metals 

Buffer: Dissolve 25.0 g of ammonium acetate in 25 mL 
of water, and add 38.0 mL of 70% hydrochloric add. 
Adjust, if necessary, with dii u ted hydrochloric add or 
diluted ammonia solution to a pH of 3.5. Dilute with 
water to 100.0 mL 

Lead standard stock solution (1000 ppm Pb): 1 ,6 mg/ 
ml of lead nitrate in water 

Lead standard solution: 10 ppm of lead in water from 
Lead standard stock solution. [Notę—P repare immedi- 
ately before use.] 

Phenolphthalein solution: Dissolve OJ g of phenol¬ 
phthalein in 80 mL of alcohol, and dilute with water to 
100 mL, 

Thioacetamide solution: Prepare a solution of 40 g/L 
of thioacetamide in water. To 0.2 mL of the freshly pre- 
pared solution, add 1 ml of a mixture of 85% gfyeerol, 

1 M sodium hydroxide, and water (4:3:1). Heat in a 
water bath for 20 s. 

Sample solution: Place about 1 g of Amiodarone Hy¬ 
drochloride in a silica crucible along with 4 mL of mag- 
nesium suifale solution (250 g/L of diluted sulfuric acid), 
Mix using a fine glass rod, and heat cautiously, If the 
mlxture is a liguid, evaporate gently to dryness on a 
water bath. Progressively heat to ignition, and conUnue 
heating until an afmost white or a mostly grayish resi¬ 
due is obtained. Carry out the ignition at a temperaturę 
not exceeding 800 Al Iow to cooL Moi sten the residue 
with a few drops of dilute sulfuric add, Evaporate, ig- 
nite again, and aJlow to cool. The tptal period of igni¬ 
tion must not exceed 2 h. Dissolve the residue in two 
portions, 5 mL each, of 20% hydrochloric add, Add 
0.1 mL of Phenolphthalein solution foliowed by 25% am¬ 
monia water until a pink color is obtained. Cool, add 
glacial acetic acid untii the solution es decolorized, and 
add 0.5 mL in excess, Filter if necessary, wash the filier, 
and dilute with water to 20 mL. 
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Standard solution: Proceed as directed for Somple solu - 
tion, using 2 ml of Lead standard solution instead of 
Amiodarone Hydrochlonde. To 10 mL of the solution 
oblaEned, add 2 mL of the Sample solution. 

Monitor solution; Proceed as directed for Sample solu¬ 
tion , adding 2 mL of Standard solution to 1 g of Aml- 
odarone Hydrochlonde. 

Blank solution: 10 mL of water and 2 mL of Sample 
solution 
Analysis 

Sam pies: Standard solution, Sample solution , Blank solu¬ 
tion, and Monitor solution 

To 12 ml each of the Standard solution, Sample solution , 
Blank solution, and Mon/for solution add 2 mL of Buffer 
solution, and mix. Add 1,2 mL of Thioacetamide solu - 
tion r and immedEately mix again. Examine the solu- 
tions after 2 min. The test is irwalid if the Standard 
solution does not show a slrght brown color compared 
to the Blank solution or Ef the Monitor solution is not 
com pa rabie with the Standard solution. 

Acceptance criteria: Any brown color in the Sample so¬ 
lution is not morę intense than that En the Standard so¬ 
lution (20 ppm). [Notę—I f the result is difficult to judge, 
pass the Solutions through a membranę filter having a 
porosity of 3 pm, Carry out the filtra tion slowly and 
uniformly, applying moderate and consfant pressure, 
Compare the spots on the filters obtained from the dif- 
ferent Solutions.]# n^zoia) 

Organie Impurities 

[Notę—T he product meets the requirements for both Pro¬ 
cedurę 1 and Procedurę 2.] 

* Procedurę i 

Potassium iodobismuthate solution: Drssoh/e 100 g of 
tartaric add En 400 mL of water, and add 8.5 g of bis- 
muth subnitrate. Shake for 1 h, add 200 mL of a 
400 g/L solution of potassium iodide, and shake welL 
Allow to stand for 24 h, filter, and protect from light. 
Standard solution A: 0.02 mg/mL of USP Amiodarone 
Related Compound H RS in methylene chloride 
Standard solution B: Standard solution A and Sample 
solution (1:1), 

Sample solution: 100 mg/mL of Amiodarone Hydro¬ 
chlonde En methylene chforEde 
Chromatographic system 

(S e e Chroma tography (621), Th in - Layer Chroma tog ra- 
phy.) 

Modę: TLC 

Adsorbent: Suitable layer of chromatographic silica 
gel and fluorescent indEcator with maximum absorb- 
ance at 254 nm 

Application vofume 
Standard solution A: 50 jiL 
Standard solution B: 100 pL 
Sample solution: 50 pL 

Developing soivent system: Methylene chloride, 
methanol, and anhydrous formie acid (17:2:1) 

Analysis 

Sam pies: Standard solution A t Standard solution B f and 
Sample solution 

Develop the piąte in the Devefoping solvent system un- 
til the solvent front has movea NLT two-thirds the 
length of the piąte, and dry in a current of cold air. 
Spray the piąte with Potassium Iodobismuthate solu¬ 
tion and then with 3% hydrogen peroxide solution. 
Examine immedEately in dayllght: the spot from 
Standard solution 5 due to amiodarone related com- 
pound H is clearly vEsible. 

Acceptance criteria: Any spot with the same R F as the 
spot due to amiodarone related compound H from the 
Sample solution is not morę intense than the spot from 
Standard solution A (0.02%). 

® Procedurę 2 

Buffer: Add 3 mL of glacial acetic acid to 800 mL of 
water. Adjust with diluted ammonia solution to a pH of 
4.9, and dilute with water to 1000 mL. 


Mobile phase: Acetonitrile: methanol: Buffer (4:3:3 v/v/ 
v). 

Diluent: Acetonitrile and water (1:1) 

Standard stock solution: Dissolve equal quantities of 
USP Amiodarone Related Compound D RS, USP Ami¬ 
odarone Related Compound E RS, and USP Ami¬ 
odarone Hydrochlonde RS En a known amount of 
methanol 

Standard solution: 0.01 mg/mL each of USP Ami 
odarone Related Compound D RS, USP Amiodarone 
Related Compound E RS, and USP Amiodarone Hydra¬ 
ch lor Ede RS, En Diluent from Standard stock solution 
Sample solution: 5 mg/mL of Amiodarone Hydrochlo¬ 
nde in Diluent 
Chromatographic system 
(See Chroma tography (621 ), System Suitability-) 

Modę: LC 

Detector: UV 240 nm 

Column: 4.6-mm x 15-cm; 5-pm packEng LI 

Column temperaturę: 30° 

Flow ratę: 1 mL/min 
Injection size: lOpL 

Run time: 2 tlmes the retention time of amiodarone 
System suitability 
Sample: Standard solution 

Suitability reguirements 

Resolution: NLT 3.5 between amiodarone related 
compound D and amiodarone related compound E 
Analysis 

[Notę—D isregard any peak that Es less than 0.05%.] 
Samples: Standard solution and Sample solution 
Calculate the percentage of each impurity In the por- 
tion of Amiodarone Hydrochlonde taken; 

Result - (fo/rs) x (Cs/Cu) x 100 

ry = peak response of each impurity in the Sample 
solution 

r$ “ peak response of amiodarone in the Standard 
solution 

Cs - concentralion of USP Amiodarone 

Hydrochlonde RS in the Standard solution 
(mg/mL) 

Cu = nominał concentratlon of Amiodarone 
Hydrochloride En the Sample solution 
(mg/mL) 

Acceptance criteria 

lndividual impurities: See Impurity Table L 
Total impurities: NMT 0.5% 


Bmpurity Table 1 


Name 

Refative 

Retention 

Time 

Acceptance 
Criteria, 
NMT (%} 

Amiodarone reJated compound A fl 

0.26 

0.2 

Amiodarone related compound D b 

0.29 

0.2 

AmiodaFone related compound E c 

0.37 

0,2 

Amiodarone related compound B d 

0.49 

0.2 

Amiodarone related compound O 

0.55 

0,2 

Amiodarone related compound G 

0.62 

0.2 

Amiodarone related compound Fs 

0.69 

0.2 


a (2-6 u tyj benzof uran -3-y I) {4 -[2 - (d te thy I a m i no)ethoxy ] p h e ny t) me t ha no n e. 
b (2- B u ty I be n zof u ran - 3 -y J) (4 - hy d roxy- 3,5 -d i i od o p h e ny I )meiha no ne. 
c (2 -Buty Eben zof u ra n- 3 -y I) (4 -by d rox y pheny \) m et h an o n e. 
tr (2- Bu ty Ib e n zof u ra n- 3 -y I) {4-f2-(ethy I a m in o)eth oxyJ -3,5“ 
d liodophe ny I} m e l ha no n e. 

ę (2 - Bu ty Ib en zo fu ra n- 3 -y I) [4-[2-(d i ethy la m i n o)et h oxy j- 3 -1 od o pb eny J} m eth a- 
none. 

* [2-[(1 -MethoxybutylJbenzoruran-3-yf][4-[2-(dEethylamEno)etFioxy]-3, 
5-diiodophenyJ]methanone. 

o (2-B u ty! be nzot u ran -3-yJ )(4 - hyd roxy- 3 - 1 odo ph eny I )metha nonę. 
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Impurlty Tabte 1 (Continued) 


Narne 

Rehtive 

Retention 

Time 

Aeceptance 
Criteria, 
NMT {%! 

Amiodarone hydrochloride 

1,00 

_ 

Any other indiyidual impurity 

_ 

0.10 


a (2- B u ty I b enzo fu ra n- 3 -y I) {A -[2-(d iethyJ a m i no)ethQ xy] p heny t) meth an on e. 
b (Z-B u tyj benzof u ra n - 3-y I )(4 -hydro xy- 3, S -di i odo p h e ny I ) meth an on e. 
c (2 -B u ty 1 be nzof u ran - 3-yl) (4- hy d roxy pheny I) m eth an on e. 
rJ (2-Bu ty] be n zofu ran~3-y]) {4-[2~(ethyla m En o)etho xy ] - 3 ,5 - 
d i iod opneny E) metha no ne. 

c ( 2- Bu ty I be n zof u ran- 3 -y I ) f ■ 4-[2-(d i ethyfa rn i n o)eth oxy ] - 3- i odo p h e ny I} metha- 
none. 

1 [2-[(1 WS)-1 “MethOtybutyl] benzof uran-B-ylJ^-fZ^diethylamJnoJethoJtyl-S, 
5-diiodophenylJrnethanone, 

(2-B u ty 3 benzof u ra n-3-y I }(4-hy d roxy-3 -1 odoph eny IJ m e tha non e, 

SPECIFIC TE5T5 

* LIMIT OF lODIDES 

Solution A; Add 1.50 g of Amiodarone Hydrochloride 
to 40 mL of water at 80°, and shake until completely 
di$solved, Coo!, and diiute with water to 50.0 ml. 
Standard solution: To 15.0 mL of Solution A add 
1.0 mL of 0.1 M hydroohloric add, 1.0 mL of an 
88.2 mg/L solution of potassium iodide, and 1.0 mL of 
0.05 M potassium iodate, Dilute witli water to 20.0 mL. 
A!Iow to stand protected from light for 4 h. 

Sam ple solution: To 1 5.0 ml of Solution A add 1.0 mL 
of 0.1 M hydrochforic add and 1,0 mL of 0.05 M po- 
Lassium iodate. Dilute with water to 20.0 mL. Aliow to 
stand protected from light for 4 h, 

Analysts: Measure the absorbances of the Standard solu¬ 
tion and the Sample solution at 420 nm, using a mixture 
of 15.0 mL of Solution A and I.OmL of 0.1 M hydro- 
chloric acrd diluted with water to 20,0 mL to serve as 
the blank. The absorbance of the Sample solution is 
NMT half the absorbance of the Standard solution , 
Aeceptance criteria: NMT 150 ppm 

* PH (791): 3.2-3.8, Dissoive 1 g of Amiodarone Hydro- 

chioride in water by heating at 80°. Cool, and dilute with 
water to 20 mL 

e Loss om Drying (781): Use 1 g of sample, and dry under 
vacuum (NMT 0.3 kPa) at 50° for 4 h: it loses NMT 0.5% 
of its weight 

ADDITIONAL REQUiRlEMENTS 

* Packaging and Storage: Preserve rn light-resistant, tight 

contalners. Storę at contro!led room temperaturę, 
a USP Reference Stan dar ds (11) 

USP Amiodarone Hydrachforide RS 
USP Amiodarone Related Compound D RS 
(2-Butyl benzof uran-3-y [)(4-hydroxy-3, S-diiodophenyl) 
methanone. 

C^HifihOa 546.14 

USP Amiodarone Related Compound E RS 
(2“Butylbenzofuran-3-yl)(4-hydroxyphenyt) methanone, 
C 1Sł H T fl0 3 294.34 

USP Amiodarone Related Compound H RS 
2-Chloro-N,N-diethy[ethanamine. 

QHnC!N 135.64 


Amiodarone Hydrochloride Injection 

DEFINITION 

Amiodarone Hydrochloride Injection is a stenie solution of 
Amiodarone Hydrochloride. !t contains NLT 90.0% and 
NMT 1 10.0% of the labeled amount of amiodarone hy¬ 
drochloride (C 25 H 29 I 2 NOJ ■ HCI). It may contaln suitabie 
preservatives. 


IDENTIFICATION 

* A. The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution , as 
obtained in the Assay. 

A5SAY 
o Procedurę 

Buffer: 1.36 g/L of monobasic potassium phosphate in 
water prepared as foilows. To 1.36 g of monobasic pu- 
tassium phosphate in a 1-L volumetric fiask add about 
900 ml of water and 1 mL of triethylamine. Adjust with 
phosphoric acid to a pH of 6 . 0 , and dilute to volume. 
Mobile phase: Acetonitriie and Buffer (800:200) 
Diluent: Acetonitriie and water (60:40) 

Standard solution: 0,025 rng/mL of USP Amiodarone 
Hydrochloride RS in Diluent 
Sample solution: Nominally 0.012 mg/mL of ami¬ 
odarone hydrochloride in Diluent from a suitabie vol- 
ume of Injection 
Chrom atographic system 
(See Chromatograpny (621), System Suitahility.) 

Modę: LC 

Detector: UV 240 nm 
Column: 4.6-mm x 10 -cm; 5-pm packing LI 
Flow ratę: 2 mL/min 
Injection volume: 20 pL 
Run time: NLT 2 times the retention time of 
amiodarone 
System suitahility 
Sample: Standard solution 
Suitahility reguirements 
Tailing factor: NMT 2.0 
Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of ami¬ 
odarone hydrochloride (C 35 H 29 I 2 NG 3 - HCJ) in the por- 
tion of Injection taken: 

Resuft = (fu/rj) x (QfCu) x 100 

r u ~ peak area of amiodarone from the Sample 
solution 

r s - peak area of amiodarone from the Standard 
solution 

Q - concentration of USP Amiodarone 

Hydrochloride RS in the Standard solution 
(mg/mL) 

Cu - nominał concentration of amiodarone 
hydrochloride in the Sample solution 
(mg/mL) 

Aeceptance criteria: 9G,0%-11 0,0% 

IMPURITIES 
• 0RGANIC IMPURITIES 

Buffer: 3 mL/L of gJacrai acetic acid in water prepared 
as follows. To a suitabie amount of glacial acetic acid 
add water to fil! 80% of the total volume, adjust with 
ammonia to a pH of 4.9, and dilute with water to 
volume. 

Mobile phase: Acetonitriie, methanol, and Buffer 
(400:300:300) 

Diluent: Acetonitriie, methanoi, and water (50:30:20) 
Standard solution A: 0,001 mg/mL of USP Amiodarone 
Hydrochloride RS in Diluent 

Standard solution B: 0.03 mg/mL of USP Amiodarone 
Related Compound D RS and 2 pg/ml of USP Ami¬ 
odarone Related Compound E RS in Diluent 
Sample solution: Nominally 1 mg/mL of amiodarone 
hydrochloride in Diluent from a suitabie voiume of 
Injection 

Chromatographk system 

(See Chroma tograpny (621), System Suitahility.) 
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Modę: LC 

Detector: UV 240 nm 

Column: 4.6‘mm x 15-cm; 5-Lim packing LI 

Cofumn temperaturę: 30° 

Flow ratę: 1 mL/min 
Injection volume; 10 jiL 

Run time: NLT 1,5 times the retention time of ami- 
odarone for the Standard solution, and NLT 2 times the 
retention time of amiodarone for the Sampfe solution 

System suitabilify 
Sam ple: Standard sotution A 
Suitability reąurrements 
Tarling factor: NMT 2.0 
Relative standard deviatron: NMT 5.0% 

Analysis 

Samples: Standard sotution A, Standard sotution B, and 
Sample sotution 

Calculate the pereentage of amiodarone related com- 
pound D or amiodarone related compound E in the 
portion of Injection taken: 

Result = x (Cs/G) x 100 

ru - peak area of amiodarone related compound D 
or amiodarone related compound E from the 
Sample sotution 

r$ - peak area of amiodarone related compound D 
or amiodarone related compound E from 
Standard sotution B 

C s - concentratlon of USP Amiodarone Related 

Compound D RS or USP Amiodarone Related 
Compound E RS En Standard sotution B 
(mg/ml) 

Cu ~ nominał concentration of amiodarone 
hydrochlonde in the Sample sotution 
(mg/ml) 

Calculate the pereentage of any unspecified 
degradation product in the portion of Injection taken: 

Result = (r^/rj) x (Cs/ Cu) x 100 

ru = peak area of any unspecified degradation 
product from the Sample sotution 

rs = peak area of amiodarone from Standard 
sotution A 

Cs = concentratlon of USP Amiodarone 

Hydrochlonde R5 in Standard sotution A 
(mg/mL) 

Cu = nominał concentratlon of amiodarone 
hydrochlonde in the Sample sotution 
(mg/mL) 

Acceptance criteria: See Tahle ?. 


Table 1 


Name 

Relative 

Retention 

Time 

Acceptance 

Criteria, 

NMT f°/o> 

Amiodarone related 
compound E a 

0.39 

0.2 

Amiodarone related 
compound D b 

0.55 

3.0 

Amiodarone 

1.00 

_ 

Any unspecified 
degradation 
product 

— 

0.20 

Total impurities 


3.5 


J (2-Butyfbenzofuran-3-yl)(4-hydrGxyphenyl) met ha norie. 
b (2- B u tyI b enzo fu rm- 3 -y 1X4 - hydroxy- 3,5 -d i i od o p h e nyl) median on e. 


o Limit of Iodide 

Use freshly prepared Solutions in amber glassware, 
Potassium iodate solution: 10.7 g/L of potassium io- 
datę in water 


Potassium iodide solution: 88.2 mg/L of potassium io- 
dide rn water 

Amiodarone stock solution: 5 mg/mL of amiodarone 
hydrochlonde in water from Injection prepared by dilut- 
ing 5.0 mL of Injection in a 50-mL volumethc fiask to 
yoiume 

Standard solution; 4.41 pg/mL prepared as folJows. 

Into a suitable fiask pipet 15.0 mL of Amiodarone stock 
solution, 1.0 mL of 0.1 M hydrochlorlc acid, 1.0 mL of 
Potassium iodide solution , l.OmL of Potassium iodate so¬ 
tution , and 2.0 mL of water. Mix, and allow to stand for 
4 h, protected from light 

Sample solution: Into a suitable fiask pipet 15.0 mL of 
Amiodarone stock solution, 1.0 mL of 04 M hydrochlorlc 
add, 1.0 mL of Potassium iodate solution , ano 3.0 mL of 
water. Mix, and allow to stand for 4 h, protected from 
light. 

Blank: Into a suitable fiask pipet 15.0 mL of Amiodarone 
stock solution, TO mL of 0.1 M hydrochloric acid, and 
4.0 mL of water. Mtx, and altów to stand for 4 h, pro¬ 
tected from light. 

Instrumentaf conditlons 
Modę: UV4/is 

Analytical wavelength: 420 nm 
Celi: 1 cm 
Analysis 

Sam pies: Standard sotution Sample solution, and Blank 
Calculate the amount of iodide, in ppm, in the portion 
of Injection taken: 

Result = (Au - A B )ł[(As - Ag) - (Au - A Q )J x (Cd Cu) x (Hr/ 

M r2 ) 

Au = absorbance of the Sampfe sotution 
Ab = absorbance of the Blank 
As - absorbance of the Standard sotution 
Cs - concentratlon of potassium iodide in the 
Standard solution (pg/mL) 

Cu - concentration of amiodarone hydrochlonde in 
the Sample sotution (g/mL) 

M r t ~ moiecular weight of iodide, 126.90 

M r2 = moiecular weight of potassium iodide, 166.00 

Acceptance criteria: NMT 250 ppm 

OTHER COMPONENTS 
* Comtemt of Benzyl Alcohol (If present) 

InEemal standard solution: 1 mg/ml of phenol in fso- 
propyl alcohol 

Blank solution: 0.2 mg/mL of phenol in isopropyl alco¬ 
hol prepared as follows. Transfer 5 mL of internai stan¬ 
dard sotution into a 25-mL yolumetric fiask, and di lute 
with isopropyl alcohol to voiume. 

Standard stock solution: 1.62 mg/mL of USP Benzyl 
Alcohol RS in isopropyl alcohol 

Standard solution: Transfer 5 mL of tnternat standard 
sotudon and 3 ml of Standard stock sotution into a 
25-mL yolumetric fiask, and dilute with isopropyl alco¬ 
hol to voJume. 

Sample stock solution: Nominaliy equiva!ent to 
1.61 mg/ml of benzyl alcohol in isopropyl alcohol pre¬ 
pared as follows. Transfer 2 mL of Injection into a 
25-mL volumetric fiask, and dilute with isopropyl alco¬ 
hol to volume. 

Sample solution: Nominaliy 0.2 mg/mL of phenol and 
0.19 mg/mL of benzyl alcohol in isopropyl alcohol pre¬ 
pared as follows. Transfer 5 mL of internat standard soiu- 
tion and 3 ml of Sample stock solution into a 25-mL 
yolumetric fiask, and dilute with isopropyl alcohol to 
volume. 

Chmmatographic system 

(See Chromatograpny (621), System Suitability.) 

Modę: GC 

Detector: Fiame ton Iza tion 

Column: 0.32-mm x 30-m; coated with 1-pm phase 
G16 
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Temperatures 
Injection port: 200° 

Detector 200° 

Column: 150° 

Carrier gas: Nitrogen 
Flow ratę: 1 0 mL/min 
Injection vo!ume: 1 pL 

Injection type: Split injection with a splif ratio, 10:1 
System suitability 
Sam ple: Standard soiution 
Suitability recjuirements 

Refative standard deviation: NMT 2.0% for the peak 
response ratio of benzyl alcohol to phenol 
Anaiysis 

Samples: Standard soiution and Sample soiution 
Calculate the percentage of the labeled amount of ben¬ 
zyl alcohol in the portion of Injection taken: 

Result = (Ru/Rs) x (Cs/Cu) x 100 

Ru = peak response ratio of benzyl alcohol to 
phenol from the Sample soiution 
Rs - peak response ratio of benzyl alcohol to 
phenof from the Standard soiution 
Q - concentration of USP Benzyl Alcohol RS in the 
Standard soiution (mg/mL) 

Cu - nominał concentration of benzyl alcohol in the 
Sample soiution (mg/mL) 

Acceptance criteria: 90.0%-110.0% 

SPEC1FIC TESTS 

* Bacterial Endotoxins Test (85): NMT 8.33 USP £ndo- 
toxin Units/mg of amiodarone hydrochloride 

* Sterility Tests (71): Meets the reauirements 

* pH (791): 3-0-5.0 

* PARTIOJLATE Matter m INJECTIONS (788): Meets the re- 
ąuirements for small-volume injections 

» Other Requirements: Meets the reguirements in Injec- 
tions and Implanted Drag Products (1) 

ADDITIONAL REQUIREMENTS 

* Packaging and Storage: Preserve in singie-dose or mul- 

tiple-dose glass contamers, protected from light and ex- 
cessive heat Storę at controlled room temperaturę, 

* Labeong: Label it to indicate that it is to be diluted to 

the appropriate strength with a suitabfe parenterał vehb 
cle prior to administration. Label it to indicate the type 
and amount of preservative used. Label it to indicate that 
it is preservative free, if no preservative is present 

* USP Reference Standards (11) 

USP Amiodarone Hydrochloride RS 
USP Amiodarone Reiated Compound D RS 
(2- B u ty 1 be nzof u ra n - 3 -y I) (4 - hyd roxy- 3,5 -d i i o d oph eny I) 
methanone. 

546.14 

USP Amiodarone Reiated Compound E RS 
{2 - B u ty I be nzof u ra n - 3 -y f)( 4-hy d ro xy p h e ny I) m eth a no n e. 
Ć»Ht»0) 294.34 

USP Benzyl Alcohol RS 
USP Endotoxin RS 


Amiodarone Hydrochloride 
Compounded Orał Suspension 

DEFINITION 

Amiodarone Hydrochloride Compounded Orał Suspension 
contains NLT 90.0% and NMT 110.0% of the laoeled 
amount of amiodarone hydrochloride ^sH^hNOs* HCI). 

Prepare Amiodarone Hydrochloride Compounded Orał Sus¬ 
pension 5 mg/ml as follows (see Pharmaceutical Com- 
pounding—Nonsterile Preparations (795)). 


Amiodarone Hydrochloride tablet* - 
eauivalent to 

600 mg of ami¬ 
odarone hydro¬ 
chloride 

Vehide; a 1:1 mixture of Ora-Sweet» (regular 
or sugar-free) and Ora-Plus f L a s uff i dem 
auantitv to make 

120 mL 


“Cordarone 200-mg tablety WyeLh-Ayerst Laboratories, PhHadelphra, PA. 
b Paddock Laboratories, Minneapolis, MM. 


Calculate the reąuired quantity of each ingredient for the 
total amount to be preparea. Place the reguired number 
of Amiodarone Hydrochloride tahlets in a suitabfe mortar 
and comminute to a fine powder with a pestle. Adjust the 
pH of the Vehicle to 6.5 ± 0.5 with a sodium bicarbonate 
50-mg/mL soiution prepared in Purified Water. Add the 
Vehkle in smali portions and triturate to make a smooth 
pasfe. Add increasing volumes of the \/ehide to make an 
amiodarone hydrochloride Iiquid that is pourable. Transfer 
the contents of the mortar, stepwise and quantitatively, to 
a calibrated bottle. Add enougn of the Vehkle to bring to 
finał volume and mix well. 

ASSAY 

* Procedurę 

Mobile phase: Methanol, water, and 50 mM monoba- 
sic anrmnonium phosphate (0.5: 0.5: 99) 

Standard soiution: 2.5 mg/mL of USP Amiodarone Hy¬ 
drochloride RS in Mobile pnase 

Sample soiution: Shake thoroughly by hand each bot¬ 
tle of the Orał Suspension- Prepare 2.5 mg/rnL of ami¬ 
odarone hydrochloride from Orał Suspension and Mo¬ 
bile phase. 

Chromatographic system 

(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 230 nm 

Cofumn: 4.6-mm x 25-cm; 10-pm packing LI 
Flow ratę: 1-5 mL/min 
injection volume: 10 jtL 
System suitability 
Sample: Standard soiution 

[NOTĘ—The retention time for amiodarone is about 3.6 
min.] 

Suitability requirements 

Relative standard deviatron: NMT 2.1% for replicate 
injections 
Anaiysis 

Samples: Standard soiution and Sample soiution 
Calculate the percentage of the labeled amount of ami¬ 
odarone hydrochloride (CasH^bNOj * HCI) in the por¬ 
tion of Orał Suspension taken: 

Result = (fu/n) x (Ci/Cu) x 100 

ru = peak response from the Sample soiution 

a - peak response from the Standard soiution 

Cs = concentration of USP Amiodarone 

Hydrochloride RS in the Standard soiution 
(mcj/mL) 

Cu - nominał concentration of amiodarone 
hydrochloride in the Sample soiution 
(mg/mL) 

Acceptance criteria: 90.G%-11 0.0% 

SPEOFłC TESTS 

* pH (791): 5.8-6.8 

ADDITIONAL REQUIREMENT5 

< Packaging and Storage: Package in ttght, light-resistant 
containers. Storę in a refrigerator or at controlled room 
tempera tu re. 

* Beyond-Use Datę: NMT 90 days after the datę on which 

it was compounded when stored in a refrigerator; NMT 
30 days when stored at controlled room temperaturę 
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o Iabeling: Labet it to State that it is to be well shaken 
before use and to state the Beyond-Use Datę > 

• USP Reference Standards {11) 

USP Amiodarone Hydrochforide RS 


Am straż 



293.41 

Methanimidamide,N'-(2,4-dimethylpheny!)-l\P[[(2,4- 
dimethylphenyl)imino]methyl]-N-methyl-; 
N-Melhyl-N'-2,4-xylyl-N-(N-2,4- 
xylylformimfdoy])formamidine; 
N-Methylbis(2,4-xylyiimrnomethyl)amine [33089-61-1]. 

DEFINITIOH 

Amitraz contains MLT 95.0% and NMT 1 01.5% of amitraz 
(C 19 H 23 NO, oalculated on the anhydrous basis, 

BDENTIFBCATION 

o A. Infrared Absorption (1 97):[NOT£—Methods described 
under Infrared Absorption (197K), {197M}, or (197A) may 
be used.] 

* B. The retention time of the amitraz peak of the Sampie 
solution corresponds to that of the Standard solution, as 
obtained In the Assoy. 

ASSAY 
O PROCEDURĘ 

Internal standard solution: 0.7% v/v solution of 
squalane in methyl acetate 

Standard solution: 5.0 mg/mL of USP Amitraz RS in 
internat standard solution 

Sampie solution: 5.0 mg/mL of Amitraz in Internal 
standard sofutbn 
Chromatographic system 
(See Chromatography <621), System Suitability.) 

Modę: GC 

Detector: Ramę iontzation 

Column: G.53-mm x 15-m fused silica; coated with a 
1.5-pm fayer of liquid phase G9 
Temperatures 
Detector: 3Q0 G 
Inlet: 230° 

Column: 220° 

Carrier gas: Helium 
Flow ratę: 12 mL/mln 
Injection vo!ume: 1 pL 
System suitability 
Sampie: Standard solution 
[Noi£—The elutlon order is amitraz fatlowed by 
squalane.] 

Suitability reguirements 

Resolution: NIT 3.0 between amitraz and squalane 
Relative standard deviation: NMT 2 . 0 % from the 
peak area ratio of amitraz to squalane 
Analysis 

Sam pies: Standard solution and Sampie solution 
Calculate the percentage of amitraz (C^H^N^) in the 
portion of Amitraz taken: 

Result - ( RufRs) x (Cs/Co) x 100 

Ru - peak response ratio of amitraz and sgualane 
from the Sampie solution 

R$ - peak response ratio of amitraz and squalane 
from the Standard solution 


Q - concentration of USP Amitraz RS in the 
Standard solution (mg/mL) 

Cu - concentration of Amitraz in the Sampie 
solution (mg/mL) 

Acceptance criteria: 95.0%-l 01.5% on the anhydrous 
basis 

IMPUR1TIES 

® RESIDUE ON ICNITION (281): NMT 0,2% 

* Organic Bmpurities 

Standard solution: 0,05 mg/mL of 2,4-dimethylaniline, 
1.0 mg/mL of USP Amitraz Related Compound A RS, 
0.5 nig/mL of USP Amitraz Related Compound B RS, 
and 1.0 mg/mL of USP Amitraz Related Compound C 
RS in methyl acetate 

Sampie solution: 50.0 mg/mL of Amitraz in methyl 
acetate 

Chromatographic system 

(See Chromatography {621}, System Suitability.) 

Modę: GC 

Detector: Flame ionlzation 

Column: 0.53-mm x 1G-m fused silica; coated with a 
5-pm layer of liquid phase G27 
Temperatures 
Detector: 300° 

Inlet: 230° 

Column: See Tobie 1. 


Table 1 


Initial 

Temperaturę 

n 

Temperaturę 

Ramp 

C/min) 

Finał 

Temperatura 

n 

Hołd Time at 
Finał 

Temperatura 

(mini 

125 

0 

125 

5 

125 

5 

270 

15 


Carrier gas: Helium 
Flow ratę: 12 mL/min 
Injection volume: 1 pL 
System suitability 
Sampie: Standard solution 
Suitability reguirements 

Resolution: NLT 3.0 between amitraz related com¬ 
pound A and amitraz related compound B 
Analysis 

Samples; Standard solution and Sampie solution 
Calcu la te the percentage of each of amitraz related 
compounds A, B, anaC in the portion of Amitraz 
taken: 

Result - (ruf r*) x (CsfCu) x 100 

r u - peak response of each individual impurity 
from the Sampie solution 

r$ - peak response of the correspondlng related 
compound from the Standard solution 
Cs ~ concentration of the corresponding related 

compound in the Standard solution (mg/mL) 

Cu = concentration of Amitraz in the Sampie 
solution (mg/mL) 

Calculate the percentage of 2,4-dimethylaniline and any 
other lndividual impurity in the portion of Amitraz 
taken: 

Result = ( fufrs) x (CsfCu) x 100 

ru = peak response of each individus! Impurity 
from the Sampie solution 

r$ = peak response of 2,4-dimethylaniline from the 
Standard solution 

Q = concentration of 2,4-dimethylaninne in the 
Standard solution (mg/mL) 

Cu - concentration of Amitraz In the Sampie 
solution (mg/mL) 
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Acceptance oriteria: See Tobie 2. The reporting Ievd 
for impurltles is 0.05%, 


Table 2 


Name 

Relaflwe 

Retention 

Time 

Acceptance 
Criteria, 
NIVIT (%1 

2,443imethylam1ine 

0.1 i 

0. \ 

Amitraz related compound A 

0,35 

2 

Amitraz related compound B 

0,40 

1 

Amitraz related compound C 

0,86 

2 

Amitraz 

1.0 

__ 

Anv other indivrduat impurity 

__ 

0.1 


SPECiRC TESTS 

* Water Determimation, Method I (921): NMT 0.1% 

ADD5TIONAL REQUIREMENTS 

■ PACKAGING and Storage: Preserve in wefl-closed 
containers, 

* Labełeng: tabel ft to indlcate that it is for veterinary use 
only, 

* USP referenge Standards (11) 

USP Amftraz RS 

USP Amitraz Related Compound A RS 

2.4- DIm ethy I p h e ny J form a m i de; 
W-(2 / 4-Dimethylpnenyf)formamide. 

CgHnNO 149.19 

USP Amitraz Related Compound B RS 

2.4- Dimethylpheny! N-methyl-formamidine; 
N'-(2,4-Dimethylphenyl)-N-mefhylformirnidamide. 
Ct 0 Hi 4 N 2 162.23 

USP Amitraz Related Compound C RS 
Bisformamidine analog; 
N,N'-Bis(2,4-dimethylphenyl)fQrmIrnidamide. 

C« 7 H,oN 2 252.35 


AmBtraz Cooicerotrate for Pip 

DEFINITION 

Amitraz Concentrate for Dip contains amitraz in a suitabEe 
vehicle, St may contain a suitable stabiłizing agent. It con¬ 
tains NLT 90.0% and NMT 120.0% of the labeled amount 
of amitraz (C 19 H 23 N 3 ). 

IDENTIFICATION 

o A. Thin-Layer Chromatography 

Standard solution: 5 mg/ml of USP Amitraz RS in 
toluene 

Sample solution; Nomlnally 5 mg/ml of amitraz from 
Concentrate for Dfp diluted with toluene 
Chromatographic system 
(See Chromatography (621), Thin-Layer Chromato- 
grophy.) 

Modę: TLC 

Adsorbent: 0.25-mm Eayer of chromatographic sifica 
gel mixture 

Application voIume: 2 j_iL 

Devetoping solvent system: Cydohexane, ethyE ace- 
tatę, and triethylamfne (5:3:2) 

Spray reagent: 0.5% solution of N - 
(Imaphthyl)ethylenediamine dlhydrochloride tn 
methanol 
Analysis 

Samples: Standard solution and Sample solution 
Stand the piąte to a depth of 3.5 cm In a solution pre- 
pared by dissolving 35 g of acetamide in 100 mL.of 
methanol, adding 100 niL of trlethyfamine, and dilut- 
ing to 250 mL with methanol. Allow the wet piąte to 


stand in a current of cold air for 30 s, Immediately 
apply the Samples separately to the pEate, at a leve! 
about 1 cm belo w the top of the impregnated zonę. 
Promptly develop the piąte untll the solvent front has 
moved three-fourths of the Jength of the piąte. Re- 
move the piąte from the developing chamber and al¬ 
low to air-dry. Examine the piąte under short-wave- 
length UV light. 

Acceptance cnteria: 1 he ^value ot the principal spot 
of the Sample solution corresponds to that of the Stan- 
dard solution , 

& B. The retention time of the amitraz peak of the Sample 
solution corresponds to that of the Standard solution , as 
obtained in the Assay* 

ASSAY 
o Procedurę 

Internal standard solution: 0,7% v/v sofution of 
squalane in methyf acetate 

Standard solution: 5,0 mg/ml of USP Amitraz RS in 
Interna! standard solution 

Sample solution: Nominally equivaEent to 5.0 mg/ml 
of amitraz from Concentrate for Dip in Internal standard 
solution 

Chromatographic system 

(See Chromatograpny (621), System Suitability.) 

Modę: CC 

Detector: Flame ionization 

Column: 0.53-mm x 15-m fused sllica; coaled with a 

1,5-jim layer of liquid phase G9 
Temperatures 
Column: 220° 

Inlet: 230° 

Detector: 300° 

Carrfer gas: Helium 
Flow ratę: 12 mL/min 
Injection volume; 1 liL 
System suitability 
Sample: Standard solution 
[NOTĘ—The elution order is amitraz, followed by 
scjualane,] 

Suitability requirements 

Resolution: NLT 3,0 between amitraz and squalane 
Relative standard deviation: NMT 2.0% from the 
peak area ratio of amitraz to squafane 
Analysis 

Samples: Standard solution and Sample sofution 
Calculate the percentage of the labeled amount of ami¬ 
traz (C^H 23 Ni) in the portion of Concentrate for Dip 
taken: 

Result = (R v /R s ) x (Q/C y ) x 100 

Ru = peak response ratio of amitraz and squaEane 
from the Sample solution 

R s - peak response rado of amitraz and sgualane 
from the Standard solution 
Cs = concentration of USP Amitraz RS in the 
Standard solution (mg/ml) 

C u - nominą! concentration of amitraz in the 
Sample solution (mg/ml) 

Acceptance criteria: 90,0%-120.0% 

SPECIFIC TESTS 

* Water Determination, Method I (921): NMT 0.15% 

ADDITIONAL REQUIREMENTS 

o PACKAGfNG AND Storage: Preserve in wdf-closed 
containers. 

* Labeung: Labei it to indicate that it Is for veterinary use 
only and that it is to be diluted before use. The labei aiso 
States the name and quantlty of diluent to be used, the 
directions for dllution, and the condltions for storage of 
the constituted Concentrate for Dip, 
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e USP REFERENCE STANDARD* <11) 

USP Amitraz RS 


Amitriptyliffie Hydlrochloride 



C zo H 2 3N ■ HC1 313,86 

1-Propanamine, 3-(10,11-dihydrG“5fTdibenzo[a, 
d]cyclohepten-5-y]idene)-W,N-dimethyb, hydrochloride; 
10,1 1-DihycW-N,W-dimethy1-5ft-dibenzo[a,c/]cydoheptene- 
A^-propy laminę hydrochloride [549-18-8]. 

DEFINmON 

Amitriptyline Hydrochloride contains NLT 98.0% and NMT 
102,0% of amitriptyline hydrochloride (CaohtaN * HCf), 
calculated on the dried basis. 

IDENTIFICATION 

• A. SNFRARED ABSORPTION (197K) 

• B. The retention time of the major peak of the Sampie 

solution corresponds to that of the Standard solution , as 
obtained in the Assay. 

® C. Identification Tests— General, Chloride <191): Meets 
the requirements 

ASSAY 
o Procedurę 

Diluted phosphoric acid: Phosphoric acid and water 
(1:10) 

Buffer: 1.42 g/L of dibasic sodium phosphate 
(Na 2 HPO.i) in water, adjusted with Diluted phosphoric 
acid to a pH of 7.7 

Mobile phase: Methanoi and Buffer (7:3) 

System suitability stock solution A: 1 mg/ml of USP 
Amitriptyline Related Compound A RS in methanoi 
System suitability stock solution R: 0,4 mg/ml_ of USP 
Amitriptyline Hydrochloride RS, O.ó mg/ml each of USP 
Amitriptyline Related Compound B RS, USP 
Cycfobenzapnne Hydrochloride RS, and USP Nor- 
triptylinę Hydrochloride RS in Mobile phase 
Standard solution: 0.2 mg/ml of USP Amitriptyline Hy¬ 
drochloride RS in Mobile phase 

System suitability solution: 1 ucj/mL of amitriptyline 
hydrochloride, 0.5 pg/ml of amitriptyline relateci com¬ 
pound A, and 1,5 pg/mL each of amitriptyline related 
compound B, cycloDenzaprine hydrochloride, and nor- 
triptyline hydrach toride from suitable volumes of Stan¬ 
dard solution, System suitability stock solution Ą and Sys¬ 
tem suitabiiity stock solution B in Mobile phase 
Sampie solution: 0.2 mg/mL of Amitriptyline Hydro¬ 
chloride in Mobile phase 
Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 215 nm 

Column: 4.6-mm x 25-cm; 5-pm packing L7 
Column temperaturę: 45 g 
Ffow ratę: 1.5 mL/min 
Injection volume: 20 pil 

Run time: 1.5 times the retention time of amitriptyline 
System suitability 

Samples: Standard solution and System suitability 
solution 


[Notę—F or re!ative retention times, see Tobie 1 ,] 
Suitability reguirements 

Resolution: NLT 1.5 between amitriptyline related 
compound B and nortriptyline, System suitabiiity 
solution 

Relative standard deviation: NMT 2.0% for the ami- 
triptyfine peak, Standard solution 
Analysis 

Samples: Standard solution and Sampie solution 
Calculate the percentage of amitriptyline hydrochloride 
(C 2D H 23 N ■ HG) in the portion of Amitriptyline Hydro¬ 
chloride taken: 

Result = (rufr 5 ) x ( Q/C u ) x 100 

ru = peak response from the Somple solution 

^ = peak response from the Standard solution 

Q - concentration of USP Amitriptyline 

Hydrochloride RS in the Standard solution 
(mg/ml) 

C u - concentration of Amitriptyline Hydrochloride 
in the Sampie solution (mg/ml) 

Acceptance criteria: 98.0%-102.0% on the dried basis 

IMPUR1TIES 

0 RE5IDUE ON Ignitidn (281): NMT 0.1% 

Detete the following : 

“* Heavy Metals, Method II <231): NMT 10 ppm* (ómd&i r* 

Jan-2018) 

® ORGANIC iMPURtTIES 

Diluted phosphoric acid, Buffer, Mobile phase, Chro¬ 
matographic system, and System suitabiiity: Proceed 
as directed in the Assay. 

Standard solution: Use the System suitability solution, 
prepared as dlrected in the Assay. 

Sampie solution: 1 mg/mL of Amitriptyline Hydrach lo- 
ride in Mobile phase 
Analysis 

Samples: Standard solution and Sampie solution 
Calculate the percentages of the Indmdual amitriptyline 
related compounds in the portion of Amitriptyline Hy¬ 
drochloride taken: 

Result = (ru/Cs) x (Cs/Cu) x 100 

ru - peak response of each amitriptyline related 
compound from the Sampie solution 
r 5 ~ peak response of the corresponding 

amitriptyline related compound from the 
Standard solution 

Cs - concentration of the corresponding 

amitriptyline related compound in the 
Standard solution (mg/mL) 

C u ~ concentration of Amitriptyline Hydrochloride 
in the Sampie solution (mg/ml) 

Calculate the percentage of each unspedfied impurity 
in the portion of Amitriptyline Hydrochloride taken: 

Result = (te/rO x (Cs/C u ) x 100 

fu - peak response of any unspecEfied impurity 
from the Sampie solution 
r$ - peak response of USP Amitriptyline 

Hydrochloride RS from the Standard solution 
Cs = concentration of USP Amitriptyline 

Hydrochloride RS In the Standard solution 
(mg/ml) 

Qr = concentration of Amitriptyline Hydrochloride 
in the Sampie solution (mg/ml) 

[Notę—D iscard any peak with a relat!ve retention time 
less than 0 . 22 ,] 
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Acceptance critena: See Table 1. 


Table 1 


Name 

Relatiue 

Reterition 

Time 

Acceptance 

Criterta, 

NIV1T 

A mitr] ptyline related 
compound A 

035 

0,05 

Amitriptyline related 
comDOund B 

0,52 

0.15 

Nortriotyline 

0.60 

0.15 

CydobenzaDrine 

0.7ć 

0.15 

Amitriptyline 

1.0 

_ 

Any (ndividual un- 
soecffled Impurity 

— 

0.10 

Total impurities 


1.0 


5PEC1FIC TESTS 
® PH <791) 

Sample: 10 mg/mL En water 

Acceptance critena: 5.0-6.0, in a solution (1 in 100) 

• Loss ON Drying (731) 

Analysis: Dry a sample at a pressure not exceeding 
5 mm of mercury at 60° to constant weight. 
Acceptance criteria: NMT 0.5% 

ADDITBONAL REQOflREMENTS 
e Packaging and Storage: Preserve in well-closed 
containers. 

o USP Reference Standard* (11) 

USP Amitriptyline Hydrochloride RS 
USP Amitriptyline Related Compound A RS 
10,1 l-Dihyaro-5^/-dtbenzo[o,G]cydohepten-5-one; (also 
known as dibenzosuberone). 

C 1 s Hi 2 0 208.26 

USP Amitriptyline Related Compound B RS 
5’[3-(Dimethyfamino)propyl]'l 0,1 1 -dihydro-SH- 
dibenzo[a,cfl<ydahepten- 5 - 0 l; (also known as 
amitriptynol). 

C 20 H 25 NO 295A2 
USP Cyclobenzaprine Hydrochloride RS 
USP Nortriptyllne Hydrochloride RS 


Amitriptyline Hydrochloride Injection 

DEFINITION 

Amitriptyline Hydrochloride Injection is a sterife solution of 
Amitriptyline Hydrochloride in Water for Injection. It con- 
tains NLT 90.0% and NMT 110.0% of the labeled amount 
of amitriptyline hydrochloride (CzoH^N ■ HCJ). 

IDENTIFICATION 

* A. 

Sample solution: Pipet 1 mL of Injection into a 125-mL 
separator containing 10 ml of water and 1 mL of 1 N 
sodium hydroxidą mix, extract with two 10 -ml por- 
tions of methylerre chloride, and evaporate the extracts 
on a steam bath jusf to dryness. Dissolve the residue in 
methanol, add 1 ml of 1.2 N hydrochloric add, and 
then add methanol to make 100 mL. Dilute 10 mL of 
this solution with methanol to 100 mL. 

Acceptance critena: The UV absorption spectrum of 
this solution exhlbits a maximum at the same wave- 
Eength as that of a similar solution of USP Amitriptyline 
Hydrochloride RS, concomitantly measured. 

* B. The retention time of the major peak of the Sample 

solution corresponds to that of the Standard solution f _ as 
obtained In the Assay. 


ASSAY 
a Procedurę 

Buffer: Disso!ve 11.04 g of monobasic sodium phos- 
phate in 900 mL of water, adjust with phosphorlc acid 
to a pH of 2.5 ± 0.5, and dilute with water to 1000 mL, 
Mobile phase: Acetonitriie and Buffer (42:58) 

Standard solution: 0.2 mg/mL of USP Amitriptyline Hy- 
drochloride RS in water 

Sample solution: Nominally 0.2 mg/mL of amitriptyline 
hydrochloride from a suitable volume of the injection in 
water 

Chromatographit system 

(See Chromatograpny {62]) f System Suitability.) 

Modę: LC 

Detector: UV 254 nm 
Column: 4-mm x 30-cm; pac king LI 
Flow ratę: 2 mL/min 
Injection volume: 20 pL 
System suitability 
Sample: Standard solution 
Suitability reguirements 
Column efflclency: NLT 800 theoretica! plates 
Taillng factor: NMT 2.0 
Relative standard deviation: NMT 2,0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of amh 
triptyline hydrochloride (C 20 H 23 N l-ICI) in the portron 
of Injection taken: 

Result = (fy/fj) x (C$/Qi) x 100 

ru - peak response from the Sample solution 

r$ = peak response from the Standard solution 

C$ - concentration of USP Amitriptyline 

Hydrochloride RS in the Standard solution 
(mg/mL) 

Cu - nominał concentration of amitriptyline 
hydrochloride in the Sample solution 
(mg/mL) 

Acceptance criteria: 90.0%^110.0% 

SPECIFIC TESTS 
o Pyrogen Test (151) 

Sample: Amitriptyline Hydrochloride fnjection, diluted 
with Sodium Cnloride Injection containing 0,9% of so¬ 
dium chloride to a concentration of 2.5 mg of ami¬ 
triptyline hydrochlonde/mL 

Acceptance criteria: Meets the reguł rem ents for a test 
dose of 1 mL/kg 

* PH (791): 4, 0-6.0 

* OTHER Requirements: Meets the requirements In Injec- 

tions and Impianted Drug Products (1) 

ADDITIONAL REQUIREM[ENT5 

* Packaging and Storage: Preserve in single-dose or mul- 

tiple-dose containers, preferably of Type f giass. 

* USP Referenci Standard* (11) 

USP Amitriptyline Hydrochloride RS 


AmitriptyIBne Hydrociilloride Tablets 

DEFINITION 

Amitriptyline Hydrochloride Tablets contain NLT 90.0% and 
NMT 110.0% of the labeled amount of amitriptyline hy¬ 
drochloride (C 20 H 23 N * HO). 

BDEiMTIFICATBON 
a A. 

Sample stock solution: Nominally OJ mg/mL of ami- 
trtptyline hydrochloride in methanol from a suitable 
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amount of finely powdered Tablets. Filter a portion of 
the solution, and use the fi [tratę. 

Sampie solution: Nominally 0,01 mg/mL of ami- 
trfptyiine hydrochloride from Sample stock solution in 
methano! 

Acceptance criteria: The UV absorption spectrum of 
this solution exhibits a maximum at the same wave- 
lengtb as that of a simrlar solution of USP Amitriptyline 
I lyaroehloride RS, cancomitantly measured, 

* B. The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution , as 
obtained in the Assay . 



ASSAV 
o Procedurę 

Buffer: 11.04 g of monobask sodium phosphate in 
900 mL of water. Adjust with phosphonc add to a pH 
of 2*5 ± 0,5, and dilute to make 1000 mL 
Mobile phase: Acetonitrile and Buffer (42:58) 

Standard solution: 0.2 mg/mL of USP Amifriptyline Hy- 
drochloride RS in Mobile phase 

Sample solution: Nominally 0.2 mg/mL of amftriptyline 
hydrochloride in Mobile phase prepared as follows. 
Transfer NLT 20 Tablets to a suitable volumetric fiask, 
add 50% of the fiask volume of Mobile phase , and 
shake the mixture for 1 h or until the Tablets have dis- 
integrated. Dilute with Mobile phase to volume, and fil¬ 
ter, Dilute the elear filtra te witn Mobile phase to obtain 
a solution with a nominał concentration of 0,2 mg/mL 
of amitriptyline hydrochlortde, 

Chromatographic system 
(See Chromatography (62 1), System Suita bility.) 

Modę: LC 

Detector: UV 254 nm 
Column: 4-mm x BO^cm; packing LI 
Flow ratę: 2 mL/min 
Injection volume: 20 pL 
System surtability 
Sample: Standard solution 
Suitability requlrements 
Column effidency: NLT 800 theoretical plates 
Tailing factor: NMT 2.0 
Relative standard deviation: NMT 2.0% 

Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of amitriptyline hydrochloride 
(C 20 H 23 N ■ HĆI) in each Tablet taken: 

Result = (ruM) x (G/Cu) x 100 


ru = peak response from the Sample solution 

rs = peak response from the Standard solution 

G = concentration of USP Amitriptyline 

Hydrochloride RS in the Standard solution 
(mg/mL) 

Cu - nominał concentration of amitriptyline 
hydrochloride in the Sample solution 
(mg/mL) 

Acceptance criteria: 90.0%-110.0% 


PERFORMANCE TE5TS 
■ DlSSOLUIlON (711) 

Medium: 0.1 N hydrochlork add; 900 mL 
Apparatus 1: 100 rpm 
Time: 45 min 
Instrumental conditions 
Analytical wavelength: UV 239 nm 
Standard solution: USP Amitriptyline Hydrochloride 
RS in Medium 
Analysis 

Sam pies: Standard solution and Sample solution 
Determine the percentage of the labeled amount of 
amitriptyline hydrochloride (G 0 H 23 N > HCI) dissolyed 
from UV absorbances of the Sample solution , suitably 


diluted with Medium li necessary, in comparison with a 
Standard solution having a known concentration. 
Tolerances: NLT 75% (Q) of the labeled amount of 
amitriptyline hydrochloride CC 20 H 23 N ■ HCI) is dissolved. 

» Uniforev2Itv of dosage Units (905): Meet the 
requirements 

ADDITIONAL REQUBREMENT5 

9 Packaging and Stor ag e: Preserve in welt-dosed 
contamers. 

* USP REFERENCE STANDARDS (11) 

USP Amitriptyline Hydrochloride RS 


Amlodipine Compounded Orał 
Suspension 

DEFINITION 

Amlodipine Compounded Orał Suspension contains NLT 
90,0% and NMT 110.0% of the labeled amount of 
amlodipine (C 20 H 25 GN 2 O 5 )- 

Prepare Amlodipine Compounded Orał Suspension 1 mg/mL 
as follows (see Pharmoceutical Compoundmg—Nonsterile 
Preparatbns (795)), 


Amlodipine besylate tablets 1 eauiyalent to 

100 mg of 
amlodipine 

Vehide: a 1:1 mixture oi Qra-Sweet fa and 
Ora-Plus^ a sufficltnt ciuantity to make 

100 mL 


‘ Norvasc 5-mg tablets, Pfizer, Jnc, ( Grotan, CT. 
^Paddock Laboratories, Mfnneapoliś, MN. 


Calculate the reguired guantity of each ingredient for the 
total amount to be prepared. Place the reąuired number 
of tablets in a suitable mortar and comminute to a fine 
powder. Add the Vehide in smali portions, and triturate to 
make a smooth pastę. Add inereasing volumes of the Ve- 
hicle to make an amlodipine liquid that is pourable. Trans¬ 
fer the contents of the mortar, stepwise and guantita- 
tivefy, to a calibrated boLLle. Add enough of the Vehicle to 
bring to finał volume, and mix well. [Notę—T o ensure 
component uniformity, homogenization is 
recommended.] 

ASSAY 
a procedurę 

Mobile phase: Acetonitrile, methanol, and 40 mM am- 
monium acetale (50:15:35), Filter through a nylon 66 
fliter of 0.45^tm porę size, and degas. 

Standard stock solution: Dis$olve an appropnately 
weighed amount of USP Amlodipine Besylate RS in 
memanol, equivatent to 1.0 mg/mL of amlodipine (ap- 
proximately egual to 1.4 mq/mL of amlodipine 
Eesylate), 

Standard solution: Transfer 1.0 ml of the Standard 
stock solution into a 50-mL volumetric fiask, and dilute 
with Mobile phase to volume to obtain a solution with a 
nominał concentration of about 20 jig/mL of 
amlodipine. Cenlrifuge. 

Sample solution: Shake thoroughiy by hand each bot- 
tie of Orał Suspension, Pipet 1.0 mL of Ora! Suspension 
into a 50-mL volumetric fiask, rinse the pipet three 
times with Mobile phase , and dilute with Mobile phase 
to volume to obtain a solution with a nominał concen¬ 
tration of about 20 j.ig/mL of amlodipine, Centrifuge. 

Chromatographic system 
(See Chromatography (621), System Suitability.) 
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Modę: LC 

Detector: UV 240 nm 

Column: 3.0-mm x 15-cm; 5-pm packing L10 
Ffow ratę: 0.4 mL/min 
Injection volume: 10 pL 
System suitability 
Sample: 5 ton da rd solu tion 

[Notę—T he retention time for amlodipine rs about 10.1 
min,] 

Suitability requirements 

Column effidency: NLT 4000 theoretical plates 
Tailing factor: NMT 2.0 

Refative standard deviation: NMT 2.0% for replicate 
injectlons 
Analysis 

Sampfes: Standard sofution and Sample solu don 
Calculate the percentage of the Jabeled amount of 
amlodipine (CiDhbjCINaDs) in the portion of Orał Sus- 
pension taken; 

Result = (fu/rs) x (G/Cu) x 100 

ru = peak response of amlodipine from the Somple 
solution 

Ts = peak response of amlodipine from the 
Standard solution 

Cs = eoncentration of amlodipine in the Standard 
solution (pg/mL) 

Cu = nominał eoncentration of amlodipine in the 
Somple solution (pg/mL) 

Acceptance eriteria: 90,0%-] 10.0% 

5PEOFIC TESTS 

* PH (791): 4.0-5.0 

ABDmONAL REQUIREMENT$ 

o Packaginc and Storage: Package In tlght, light-resistant 
containers. Storę in a refrigerator or at controfled room 
temperaturę, 

* Beyond-Use datę; NMT 90 days afer the datę on which 
it was compounded when stored in a refrigerator; NMT 
60 days when stored at controlled room temperaturo 

* Labełing; La bel it to indicate that it is to be well shaken 

before use, and to State the Beyond-Use Datę. 

* USP Referenge Standard* (11) 

USP Amlodipine Besylate RS 


Amlodipine and Benazepril 
Hydrochloride Capsules 

DEFINITION 

Amlodipine and Benazepril Hydrochloride Capsules contain 
NLT 90.0% and NMT 110.0% of the iabeled amounts of 
each of amlodipine (CzoHzsNzOsCI) and benazepril hydro¬ 
chloride (Cz^HzaNzOs * HO), 

IDENTIFICATION 

* A, The retention times of the major peaks of the Somple 

solution correspond to those of the Standard solution , as 
obtained in Uie Assuy. 

ASSAY 

* Procedurę 

Buffer 1: 0.7% (v/v) of tnethylamine in water, Adjust 
with phosphonc acid to a pH of 3.0, and add 1.2 g of 
tetra butyl ammonium hydrogen sulfate per 1 L of 
Buffer. Pass through a suitabie filter of 0,45-j.im porę 
size, 

Buffer 2: 7,0 mL/L of triethylaminę in water, Adjust 
with phosphonc acid to a pH of 3.0. Pass through-a 
suitabie filter of 0,45-pm porę size. 


Diluent: Acetonitrile, methanoi, and Buffer 2 (20:30:50) 
Mobile phase: Acetonitrile, methanoi, and Buffer 1 
(10:30:70) 

Standard solution: Prepare the correspondfng Solutions 
in Diluent as directed in Tobie 1. 


Table 1 


Strength of 

Capsule 

(Amlodipine (mg)/ 
Benazepril Hydrochloride 
(mg)) 

eoncentration of Amlodipine 
Besy 1 a te / Ben azep ri 1 
Hydrochloride 
(mq/mL) 

2.5/10 

0.18/0.5 

5/20 

0.18/0.5 

5/10 

0.18/0.25 

10/20 

036/0.5 

5/40 and 10/40 

0.04/01 ó 


Pass through a suitabie membranę filter of 0.45-pm 
porę size. 

Sam ple solution: Transfer the contents of five Capsules 
into a vofumetric fiask as given in Tobie 2. Add Diluent 
(about 70% of the votume of the ftask) and keep on a 
rotary shaker for about 45 min, sonicate for 30 min 
with oceasional shaking, and diiute with Diluent to vol- 
ume, Centrifuge a portion of the above solution at 
3000 rpm for 10 min, and pass through a filter of 0.45- 
pm porę size. 


Tobie 2 


Strength of 

Capsule 

(Amlodipine (mg)/ 
Benazepril Hydrochloride 

(mg),) 

Concentration of 
Amlodipine/Renazepril 
Hydrochloride 
(mg/mL) 

2.5/10 

0.125/0.5 

5/20 

0.125/0.5 

5/10 

0.125/0.25 

10/20 

0.25/03 

5/40 

0.02/0.16 

10/40 

0.04/0.16 


Chromatographic system 

(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 237 nm 

Column: 4.6-mm x 15-cm; 5-pm packing LI 

Flow ratę: 1,2 mL/min 

Injection volume: 10pL 

Run time: Two times the retention time of amlodipine 
System suitability 
Sample: Standard solution 

Suitability requirements 

Tailing factor: NMT 2.0 for both amlodipine and 
benazepril peaks 

Reiative standard devlatton: NMT 2,0% for both 
amlodipine and benazepril peaks 
Analysis 

Samples: Sample soiution and Standard solution 
Calculate the percentage of the Iabeled amount of 
amlodipine (CioH^N^OsCI) in the portion of Capsules 
taken: 

Result - ( r u fr s .) x (G/G) x (M n /M f2 ) x 1 00 

r u - response of the amlodipine peak from the 
Sample solution 

rs = response of the amlodipine peak from the 
Standard solution 

Cs = eoncentration of amlodipine in the Standard 
solution (mg/mL) 
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Cu - nominał concentration of amlodipine in the 
Sample sofution (mg/mL) 

~ molecular weight o( amlodipine, 408,88 
Mrz = molecular weight of amlodipine besylate, 

567.05 

Calcu [ate the percentage of the labeled amount of 
benazepril hydrochloride (C 24 H 2 SN 2 O 5 ■ HC3), in the 
portion of Capsules taken: 

Result = ( ru/r $) x (Cs/Cu) x 1 00 

tu - response of the benazepril peak from the 
Sample solution 

rs - response of the benazepril peak from the 
Standard soiution 

Cj = concentratlon of benazepril hydrochloride in 
the Standard solution (mg/mL) 

Cu - nominał concentration of benazepril 
hydroehfonde in the Sample solution 
(mg/mL) 

Acceptance criteria: 90,0%-110.0% of the labeled 
amount of amlodipine free base and 90.0%-110.0% of 
the labeled amount of benazepril hydrochloride 

PERFORMANCE TESTS 
• Dissolution (711) 

Medium: 0.01 N hydrochloric acid; 500 mL 
Apparatus 1: 100 rpm 
Time: 30 min 

Buffer: 2,72 g/L of potassium dihydrogen phosphate En 
water Add 0.2% (v/v) of tnethylamine per L. Adjust 
with phosphoric acid to a pH of 3.0. 

Mobile phase: Acetonitrile, methanol, and Buffer 
(15:35:50) 

Amlodipine besylate standard stock solution: 

0.385 mg/mL of USP Amlodipine Besyfate RS in Medium 
Benazepril hydrochloride standard stock solution: 
0,225 mg/mL of USP Benazepril Hydrochloride RS in 
Medium 

Standard solution: Dilute aliquots of the Amlodipine 
besyiate standard stock solution and Benazepril hydrochlo¬ 
ride standard stock solution with Medium as per Tahle 3. 


Table 3 


Strcngth of the 
Capsule 
(Amlodipine/ 
Benazepril Hydro¬ 
chloride) 
(mq/mq) 

Volume of 
Amlodipine Be$y- 
late Standard 
Stock Solution/ 
Volume of 
Benazepril Hydro¬ 
chloride Standard 
Stock Solution 
(mL) 

Volume of the 
Fiask 
(mL) 

2.5/10 

1/5 

50 

5/10 

2/5 

50 

5/20 

2/10 

50 

10/20 

2/5 

25 


For Tablet strengths 5/40 (Amlodipine/Benazepril Hy- 
drochlorlde, mg/mg): 0.01 mg/mL of USP Amlodipine 
RS and 0.08 mg/mL of USP Benazepril Hydrochloride 
R$ in Medium. 

For Tablet strengths 10/40 (Amlodipine/Benazeprit Hy- 
drochioride, mg/mg): 0.02 mg/mL of USP Amlodipine 
RS and 0.08 mg/mL of USP Benazepril Hydrochloride 
RS in Medium . 

Sample solution: Pass a portion of the solution under 
test through a sui Labie fil ter of 0.45-pm porę size, 
Chromatographtc system 
(See Chromatograpny {621), System Suita bllity.) 


Modę: LC 

Detector: UV 237 nm 
Column: 4,6-mm x 10-cm; 3-pm packing LI 
Flow ratę: 1 mL/min 
injection voiume: 50 piL 
System suitabtHty 
Sample: Standard solution 
Suitabiiity reguirements 

Tailing factor: NMT 2.0 for both amlodipine and 
benazepril peaks 

Relath/e standard deviation: NMT 2,0% for both 
amlodipine and benazepril peaks 
Analysrs 

Sam pies: Standard soiution and Sample solution 
Calculate the percentage of the labeled amount of 
amlodipine (C^H^N^ChCI) dissolved: 

Result - (ry/rs) x (QfL) x (Mn/M r2 ) xVx 100 

r u = peak response for amlodipine from the Sample 
solution 

rs - peak response for amlodipine from the 
Standard soiution 

C s - concentration of USP Amlodipine Besylate RS 
En the Standard solution 

i - label daim for amlodipine (mg/Capsule) 

M r} - molecular weight of amlodipine, 408.88 
Ma = molecular weight of amlodipine besylate, 
567.05 

V = volume of Medium, 500 mL 
Calculate the percentage of the labeled amount of 
benazepril hydrochloride (C 24 H 2 SN 2 O 5 ♦ HCI) dissolved: 

Result = (rjrs) x (C 5 /0 x 1/ x 1 00 

ru - peak response for benazepril from the Sample 
solution 

rs - peak response for benazepril from the 
Standard solution 

Cs = concentration of benazepril hydrochloride in 
the Standard solution 

L = iabel claim for benazepril hydrochloride (mg/ 
Capsule) 

1 / = volume of Medium , 500 mL 

Tolerances: NLT 80% (Q) of the labeled amounts of 
amlodipine (C 20 H 25 N 2 O 5 CI) and benazepril hydrochlo¬ 
ride (C 24 H 28 N 2 G 5 ' HCI) are dissolved. 

® Uniformity of Dosage Unitś (905): Meet the 
requirements 

IMPURiTIES 
* Procedurę 

Buffer 1, Buffer 2, and Diluent: Proceed as directed En 
the Assay . 

Solution A: Acetonitrile and Buffer 1 (20:80) 

Solution B: Methanol and Buffer 1 (80:20) 

Mobile phase: See Table 4. 


Table 4 


Time 

Solution A 

Solution B 

(min) 


(%) 

0 

_ 

85 

15 

100 

30 

70 

101 

85 

15 

110 

85 

15 


Standard stock solution: 0,36 mg/mL of amlodipine 
and amlodipine related compound A and 1 mg/mL 
each of benazepril hydrochloride and benazepril related 
compound C solution in Diluent 
Standard solution: 1 pg/mL of amlodipine and 
amlodipine related compound A and 3 pg/mL each of 
benazepril hydrochloride and benazepril related com¬ 
pound C solution in Dituent 
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Sample solution: 0-25 mg/mL of amlodipine from 
powdered Capsules (NIT 20), [NOTE—The benazepril 
hydrochforide concentration may vary depending on 
the ratio of amlodipine to benazepril hydrochloride in 
the Capsule.] Initially add Diluent, about 70% of the 
volume of the fiask, sonkate for 30 min with intermit- 
tent shaking, and dilute with Diluent to volume. Pass 
through a membranę filier of 0.45-um porę size, 
Chromatographic system 
{See Chromatograpny (621), System Sułtabllity.) 

Modę: LC 

Deteetor: UV 237 nm 

Column: 4.6* *mm x 25-cm; 5-pm packing LI 
Column temperaturę: 40° 

Flow ratę: 1*2 m L/min 
Injectron voiume: 40 juL 
System suitability 
Sample: Standard solution 
Suitability requirements 

Tailing factor: NMT 2.0 for both amlodipine and 
benazepril peaks 

Resolution: NLT 2.0 between the amlodipine and 
benazepril peaks 
Analysis 

Sampfes: Standard solution and Sample solution 
Calculate the percentage of amlodipine related com¬ 
pound A in tne portion of Capsules taken: 

ResuJt = (rjrs) x (Cs/Cu) x { M Tj /M r z ) x 100 

ty = response of amlodipine related compound A 
from the Sample solution 

h * response of amlodipine related compound A 
from the Standard solution 
C s = concentration of amlodipine related 

compound A in the Standard solution 
(mg/mL) 

C v = nommat concentration of amlodipine, in the 
Sample solution (mg/mL) 

Mn = moleoular weight of amlodipine related 
compound A, 408.88 

M f 2 = molecular weight of amlodipine related 
compound A fu mara te, 522.93 
Calculate the percentage of benazepril related 
compound C in the portion of Capsules taken: 

Result = ( r u /r$ ) x (Q/Cy) x 100 

ru = response of benazepril related compound C 
from the Sample solution 

r$ = response of benazepril related compound C 
from the Standara solution 

Q = concentration of benazepril related compound 
C in the Standard solution (mg/mL) 

Ca - nominał concentration of benazepril 
hydrochloride in the Sample solution 
(mg/mL) 

Calculate the percentage of any other impurity in the 
portion of Capsules taken: 

Result = (fu/r T ) x 100 

r a = response of each other impurity from the 
Sample solution 

r T - sum of responses of all peaks from the Sample 
solution 

Acceptance criteria: See Tobie 5. 


Table 5 


Impurity Name 

Relative 
Retention Time 

Acceptance 

Criteria, 

NMT f%l 

Benazepril related 
compound O 

0.23 

3.0 

Amlodipine refated 
comnountJ A* 

0.44 

1.0 

Amlodipine 

1.00 

_ 

Benazeoril 

1.20 

__ 

Any other IndMdual 
unspeeified impuri- 
tv 

— 

0*2 

Total imouritles' 

— 

5.0 


[NOTi—Disregard the peaks at relatfye retention times of 0.09 and 0.10.] 

* (3-P -Carboxy-3*pheny(-(! 5ypropyl]aminQ-2 p 3A5-teErahydro-2-oxo-l H- 
1 -(35>benzazepineH-acetic add. 

Łl 3-Ethyl 5-methyl [2-(2-am3noelhoxymethylH-(2<hlorophenyl)-6~iTiethy]' 
3,5 -pyridi ne dica rboxy la tej. 

E Totcsk impuritles indude the sum of all impurities. The process-related 
impurllfes are not Induded, 

ADOmONAŁ REQUIREMENTS 

* Packaging and Storace: Preserve in well-closed contain- 
ers, and storę at controlled room temperaturę. 

« USP Reference Standards (TT) 

USP Amlodipine Besylate RS 

USP Amlodipine Related Compound A RS 

3- Ethyl, 5-methyl [2-(2-aminoethoxymethyl)- 

4- (2 -c h I o rop h eny i)- 6 -methy 1-3,5 -py rid in ed ica rboxy I a te] 
fumarate. 

C M H 2 jCIN z Oi ■ C 4 H. 1 O 4 522.93 

USP Benazepril Hydrochloride RS 
USP Benazepril Related Compound C RS 

3-(1 -Carboxy-3-phenyf-l (5)-propyf)amino-2,3,4,5-tetra- 
hydro- 2 -oxo -1 H-l-(3S)-benzazepine-l-acetic add. 

C 7 zH 2 4N 2 0 5 396.44 


Amlodipine and Valsartan Tablets 

DEFINITION 


C hangę to read: 

Amlodipine and Valsartan Tablets contain *NLT 90.0% and 
NMT 110.0%# (rb 1 -jun -201 > 6 ) of the labeled amount of 
amlodipine (C 2 oH 2 sCIN 2 0 5 ) and valsartan (C 2 . 1 H 29 N 5 O 1 ), 

IDENTIFICATION 

* A. The UV absorption spectra of the major peaks of Sam- 
ple solution A and Sample solution B and those of the 
Standard solution exhrbit maxima and minima at the 
same wavelengths, as obtained in the Assay. 

* 8 . The retention times of the major peaks of Sample solu¬ 
tion A and Sample solution B correspond to those of the 
Standard solution , as obtained in the Assay. 

ASSAY 


C hangę to read; 

* Procedurę 

Solution A: Water and triethylamine (1000:10). Adjust 
with phosphoric add to a pH of 2 . 8 . 

Solution B: Methanol and acetonitrfłe (700:300) 
Mobile phase: See Tabfe h 
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Table 1 


Time 

(mini 

Solution A 

(%) 

Solution B 

0 

50 

50 

3 

50 

50 

15 

30 

70 

20 

30 

70 

20,1 

50 

50 

25 

50 

50 


r u = peak response of yalsartan from Sampie 
solution B 

r s = peak response of yalsartan from the Standard 
solution 

Q = concentration of USP Valsartan RS in the 
Standard solution (mg/ml) 

Cu - nominał concentration of valsartan In Sampie 
solution B (mg/mL) 

Acceptance criteria: *90,0%-! 1 0.0%* Hun-zok) 

PERFORMANCE TE5TS 


Diluent: Solution A and Solution B (50:50) 

Standard solution: Q.14mg/ml of USP Amlodipine 
Besylate RS and 0.16 mg/mL of USP Vabartan RS. Add 
methanol to 5% of the finał voIume to dissolve, and 
di lute with Diluent to yolume. 

Sampie stock solution: Transfer NLT 10 Tablets into a 
suitabłe voIumetric fiask. Initially add water to 10% of 
the finał yolume, and sonicate to dlsperse as needed. 
Add Diluent , using about 70% of the finał yolume, and 
shake for up to 45 min to disperse. FoJlowing disper- 
sion, sonicate for 15 min, and shake for 30 min. Dilute 
with Diluent to yolume to obtain a solution containing 
known nominał concentrations of OJ-0,2 mg/mL of 
amlodipine and 1.6-6.4 mg/mL of valsartan. Centrlfuge 
the solution for about 10 min at 3000 rpm, 

Sampie sołution A: Nominally equivalent to 0.1 mg/mL 
of amlodipine In Diluent from Sampie stock solution 
Sampie solution B: Nominally equivalent to 0,16 mg/ 
mL of valsartan In Diluent from Sampie stock solution 
Chromatographk system 
(See Chromatography (621), System Suitohility.) 

Modę: LC 
Detector 

Assay: UV 237 nm 

Identification A: Diodę array, *UV 200—400 nm# i- 

lurv!0l£j) 

Column: 3.9-mm x 15-cm; 5-pm paeking LI 
Temperatures 
Autosampler: 10° 

Column: 30° 

Flow ratę: 1,0 mL/min 
Injection volume: 10 pL 
System suitability 
Sampie: Standard solution 
Suitability requirements 

Tailrng factor: NMT 1.5 for both amlodipine and 
yalsartan 

Relative standard deviation: NMT 2,0% for 
amlodipine and valsartan 
Analysrs 

Samples: Standard solution, Sampie solution A, and 
Sampie solution B 

Calculate the percentage of the labeled amount of 
amlodipine (CzoHzsCINzCh) in the portlon of Tablets 
taken: 

Result = (rufo) x (G/G) x x 100 

r u = peak response of amlodipine from Sampie 
solution A 

r s - peak response of amlodipine from the 
Standard solution 

C s = concentration of USP Amlodipine Besylate RS 
in the Standard solution (mg/mL) 

Cu = nominał concentration of amlodipine in 
Sampie solution A (mg/mL) 

Mn ~ molecular weight of amlodipine, 408.88 
M f 7 = molecular weight of amlodipine besylate, 

567,05 

Calculate the percentage of the labeled amount of 
valsartan (CzaHzsNsO*) in the portlon of Tablets taken: 

Result - (ry/rs) x (G/C u) x 1 00 


C hangę ta read: 

• DlSSOLUTION (711) 

Test 1« (rs i 

Buffer: Dissolve 6.805 g of monobaslc potassium 
phosphate and 0,896 g of sodium hydroxide In water, 
and dilute with water to 1000 mL. Adjust with 0.2 N 
sodium hydroxide or 1 M phosphoric add to a pH of 

6 . 8 . 

Medium: Buffer; 1000 mL 
Apparatus 2: 75 rpm 
Time: 30 min 

Mobile phase: Acetonitrile, water, and trifiuoroacetic 
add (500:500:2) 

Diluent: 1 mg/mL of polysorbate 80 in Buffer 
System suitability solution: 0.4 mg/mL each of USP 
Amlodipine Besylate RS and USP Yalsartan RS prepared 
as follows, Initially dlssolve in methanol to 40% of the 
total yolume, and dilute with Buffer to volume. 
Standard stock solution A: 0.072 mg/mL of USP 
Amlodipine Besylate RS prepared as follows. Initially 
dissolve in methanol to 4% of the finał yolume, and 
dilute with Diluent to yolume. 

Standard stock solution B: 2.2 mg/mL of USP Yal¬ 
sartan RS in methanol 

Standard solution: (d/1 000) mg/mL of amlodipine 
and (jLz/I 000) mg/mL of yalsartan in Diluent from 
Standard stock solution A and Standard stock solution B f 
where U is the iabel claim of amlodipine in mg/Tablet, 
and h is the Iabel claim of yalsartan in mg/Tablet. 
Sampie solution: Pass a portlon of the solution under 
test Lhrough a suitabłe fllter of 0.45-pm porę slze. Dis- 
card the first 10 mL of the filtrate. 

Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 230 nm 

Column: 4.6-mm x 15-cm; 4-pm packtng LII 
Column temperaturę: 40° 

Flow ratę: 1.2 mL/min 
Injection volume: IDpL 
Run time: NLT 2 times the retention time of 
amlodipine 
System suitability 

Samples: System suitability solution and Standard 
soiution 

Suitability reąuirements 

Resolution: NLT 2,0 between amlodipine and val- 
sartan, System suitability solution 
Tailing factor: NMT 2.0 for amlodipine and yal¬ 
sartan, Standard solution 
Relatiye standard deviation: NMT 2.0% for 
amlodipine and yaEsartan, Standard solution 
Analysis 

Samples: Standard solution and Sampie solution 
Calculate the percentage of the labeled amount of 
amlodipine (CzoHzsCINzOs) dissofyed; 

Result = (rufo) x G x Vx (MJM r2 ) x (1 /L } ) x 100 

ru = peak response of amlodipine from the Sampie 
soiution 













USP 40 


Official Monographs / Amlodipine 2765 


r$ - peak response of amlodipine from the 
Standard solution 

Q - concentration of USP Amlodipine Besylate RS 
in the Standard solution (mg/mL) 

V - yolume of Medium, 1000 mL 
M f} - molecular weight of amlodipine, 408,88 
M f 2 = molecular weight of amlodipine besylate, 
567.05 

U - label claim for amlodipine (mg/Tablet) 
Calculate the pereentage of the labeled amount of 
yalsartan dissolved: 

Result - (ru/fs) x Q x V x (1 /U) x 100 


ru - peak response of yalsartan from the Sample 
solution 

r$ = peak response of yalsartan from the Standard 
solution 

Q ~ concentration of USP Valsartan RS in the 
Standard solution (mg/mL) 

V - yolume of Medium, 1000 mL 
li - labef claim for yalsartan (mg/Tablet) 
Tolerances; NLT 80% (Q) of the labeled amount of 
amlodipine (CauH^CINzOs) and yalsartan (C 2 - 1 H 29 M 5 OJ) 
is dissoked. 

®Test 2: If the product complies with this test, the la- 
beling indicates that the product meets USP Dissolution 
Test Z 

Medium and Time: Proceed as directed in Dissolution 
Test 1 ; 1000 mL. 

Apparatus 2: 50 rpm 

Buffet: Mix 7.0 mL of tnethyamine with 1000 mL of 
water. Adjust with phosphonc acid to a pH of 3.0. 
Solution A: Acetonitrile and Buffet (10:90) 

Solution B: Acetonitrile and Buffer (90:10) 

Mobile phase: See Tobie 2. 


Table 2 


Time 

(m\n\ 

Solution A 

{%> 

Sołution B 

0 

80 

20 

7 

30 

70 

8 

80 

20 

10 

80 

20 


Standard stock solution A: 0,14 mg/mL of USP 
Amlodipine Besylate RS prepared as follows. Irijtially 
dissolve in 10 % of the finał volume of methanol, and 
dli ute with Medium to yojlime. 

Standard stock solution B; 1 .6 mg/mL of USP Val- 
sartan RS in methanol 

Standard solution: (U/1000) mg/mL of amlodipine 
and (U/1000) mq/mL of yalsartan in Diluent from 
Standard stock solution A and Standard stock sofution B, 
where U is the labę! claim of amlodipine in mg/Tablet, 
and i 2 is the labę! claim of yalsartan in mg/Tablet. 

Sample solution: Pass a portron of the solution under 
test through a suitable filter of 1 -pm porę size. 

Chromatogiaphic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

De tector: UV 237 nm 
Column: 4.6-mm x 15-cm; 5-|im packlng LI 
Temperatures 
Autosampler: 10° 

Column: 50° 

Flow ratę: 1.5 mL/min 
Injection volume: 20 pL 

System suitability 
Sample: Standard solution 
Suitability reguirements 
Tailing fartor; NMT 2.0 for amlodipine and _ 
yalsartan 


Relative standard deviation: NMT 2,0% for 
amlodipine and yalsartan 
Anafysis 

Samples: Standard solution and Sample solution 
Calculate Lhe pereentage of the labeled amount of 
amlodipine (C 20 H 25 CIN 2 G 5 ) dissolved: 

Result = {rjri) x Cs x V x (M r j/M f2 ) X (1/U) x 100 

r u - peak response of amlodipine from the Sample 
solution 

r$ = peak response of amlodipine from the 
Standard solution 

Cj - concentration of USP Amlodipine Besylate RS 
in the Standard solution (mg/mL) 

V = yolume of Medium, 1000 mL 

Mn - molecular weight of amlodipine, 408.88 

M, ; - molecular weight of amlodipine besylate, 

567,05 

Li - fabel claim for amlodipine (mg/Tablet) 

Calculate the pereentage of the labeled amount of 
yalsartan (C^HzsNsCh) dissolved: 

Result - (r u /r s ) x Q x V x (1 /U) x 100 

ru = peak response of yalsartan from the Sample 
solution 

fs ~ peak response of yalsartan from the Standard 
solution 

Q - concentration of USP Valsartan RS in the 
Standard solution (mg/mL) 

V ~ yoluine of Medium, 1000 mL 

U - label claim for yalsartan (mg/Tablet) 

Tolerances: NLT 75% (Q) of the labeled amount of 
amlodipine (C^H^CINjOs) and NLT 80% (Q) of the 
labeled amount of yalsartan {C^HasNsOa) is dissoived. 
Test 3: if the product complies with this test, the label- 
inq indicates that the product meets USP Dissolution 
7esf 3. 

Medium, Apparatus 2, and Time: Proceed as directed 
in Dissolution Test 1. 

Solution A: Acetonitrile, Lrtfluoroacetic acid, and water 
(10:0.1:90) 

Solution B: Acetonitrile, trifluoroacetic acid, and water 
(90: 0.1: 10) 

Mobile phase: See Tobie 3. 


Table 3 


Time 

(min) 

Solution A 
{%> 

Solution B 

(%> 

0.01 

90 

10 

2,5 

10 

90 

3,0 

90 

10 

5.0 

90 

10 


Diluent: Acetonitrile and water (50:50) 

Standard stock solution A: 0.14 mg/mL of USP 
Amlodipine Besylate RS prepared as follows. Initially 
dissofye in Diluent about 4% of the finał yolume, and 
di lute wi th Medium to yolume. 

Standard stock solution B: 1 ,6 mg/mL of USP yal¬ 
sartan RS prepared as follows, Initially dissofye In about 
20% of the finał yolume of Diluent, and di lute with 
Medium to yolume. 

Standard solution: (U/1000) mg/mL of amlodipine 
and (U/1 000) mg/mL of yalsartan in Medium from 
Standard stock sofution A and Standard stock solution B, 
where Li is the label claim of amlodipine in mg/Tablet, 
and U is the label claim of yalsartan in mg/Tablet. 
Sample solution: Pass a portion of the solution under 
test through a suitable filter of 0.45-pm porę size and 
discard the first few mL of the filtrate. 

Chromatographrc system 
(See Chromatograpny (621), System Suitability.) 
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Modę: LC 

Detector: UV 257 nm for amlodipine and UV 270 
nm for yalsartan 

Column: 4.6-mm :< 10-tm; S-tim packlng LI 
F!ow ratę: 1.5 mL/rnin 
fnjection yolume: 10 juL 
System suitability 
Sample: Standard solution 
Suitability regurrements 
Tailing factor: NMT 2,0 for amlodipine and 
yalsartan 

Relative standard devratIon: NMT 2,0% for 
amlodipine and yalsartan 
Analysis 

Samples: Standard solution and Sampfe solution 
Caleulate the percentage of the labeled amount of 
amlodipine (CzoH^CIN^O^) dissofved; 

Result - (r u /n) x Qx Vx (M f1 /M rZ ) x (1 /L } ) x 100 

ru = peak response of amlodipine from the Sample 
solution 

^ = peak response of amlodipine from the 

Standard solution 

G = concentration of USP Amlodipine Besylate RS 
in the Standard solution (mg/mL) 

V ~ volume of Medium, 1000 mL 

Mh = molecuiar weight of amlodipine, 408,88 
A Ą f 7 - mólecular weight of amlodipine besylate, 

567.05 

U ~ label daim for amlodipine (mg/Tablet) 
Caleulate the percentage of the labeled amount of 
yalsartan dissolved: 

Result = (r u /n) x G x V x (1 fi 2 ) x 100 

fu “ peak response of yalsartan from the Sample 
solution 

r s = peak response of yalsartan from the Standard 
solution 

G = concentration of USP Valsartan RS in the 
Standard solution (mg/mL) 

V - yolume of Medium, 1000 mL 

l 2 - label daim for yalsartan (mg/Tablet) 
Tolerances: NLT 75% (Q) of the labeled amount of 
amlodipine (CzoH^CINzOf) and NLT 80% (Q) of the 
labeled amount of yalsartan (CzjHz^NsCb) is dissoiyed. 

G (RB Hun^ai6) 

* UNiF0RMiTV OF Dosage Units (905): Meet the 
requirements 

HMFURITIES 


Change to read: 

O ORGAMtC 1MPURITIES 

Mobile phase, DMuent, Sample solution A, Sample so¬ 
lution B, and Chromatographic system: Proceed as 
directed in the Assay . 

Standard stock solution A: Prepare as directed for the 
Standard sotution in the Assoy. 

System suitability solution: Dissolve a suitable quantity 
of USP Yalsartan Related Compound B R5 in Standard 
stock solution A to obtain a solution containing 
0.08 mg/mL of USP Valsartan Related Compound B RS, 
0,14 mg/mL of USP Amlodipine Besylate RS, and 
0.16 mg/mL of USP Valsartan RS. 

Sensitiyity solution: OJ4 jjg/mL of USP Amlodipine 
Besylate RS and OJ 6 pg/ml of USP Yalsartan RS in Dilu- 
ent from Standard stock solution 4 

Standard stock solution B: OJ mg/mL of USP 
Amlodipine Related Compound A RS as free base pre- 
pared as follows. Add methanol to 5% of the finał yol¬ 
ume to dlssoSve, and diiute with Diluent to yolume. 


Standard solution: 0,0005 mg/mL of USP Amlodipine 
Related Compound A RS as free base, and 0.0003 mg/ 
mL each of USP Amlodipine Besylate RS and USP Yal¬ 
sartan RS in Diluent from Standard stock solution A and 
Standard stock solution 8 , respectively 
System suitability 

Samples: System suitability solution, SensitMty solution, 
and Standard solution 
Suitability requirements 

Resolution: Morę than 4,0 between amlodipine and 
yalsartan related compound B and morę than 4.0 be¬ 
tween yalsartan related compound B and yalsartan. 
System suitability solution 
Relative standard deviation: NMT 5.0% for 
amlodipine related compound A, amlodipine, and 
yalsartan. Standard solution 

Signal-to-noise ratio: NLT 10 for amlodipine and vai- 
sartan, SensitMty solution 
Analysis 

Samples: Sample solution Ą Sample solution B, and 
Standard solution 

Caleulate the percentage of amlodipine related com¬ 
pound A free base in the portion of Tablets taken: 

Result = (ru/rs) x (G/G) x ( M f} /M r2 ) x 1 00 

ru = peak response of amlodipine related 
compoLind A from Sample solution A 
rs - peak response of amlodipine related 

compound A from the Standard solution 
Q - concentration of USP Amlodipine Related 
Compound A RS in the Standard solution 
(mg/mL) 

Cu ~ nominał concentration of amlodipine in 
Sample solution A (mg/mL) 

M f , — molecuiar weight of amlodipine related 
compound A free base, 406.86 
M rZ - molecuiar weight of amlodipine related 
compound A fu ma ratę, 522.93 
Caleulate the percentage of yalsartan related 
degradation product in the portion of Tablets taken: 

Result = (rufr s ) x (C s/Cu) x ^ 00 

ru - peak response of yalsartan related degradation 
product from Sample solution B 
rs - peak response of yalsartan from the Standard 
solution 

Cs = concentration of USP Vaisartan RS in the 
Standard solu tio n (mg/mL) 

C u = nominał concentration of yalsartan in Sample 
solution 8 (mg/mL) 

Caleulate the percentage of each unspedfted 
degradation product in the portion of Tablets taken: 

Result = (ru/rs) x (G/G) x (M r ,/M r2 ) x 100 

ru = peak response of each unspecified degradation 
product from Sample solution A 
rs = peak response of amlodipine from the 
Standard solution 

Cs = concentration of USP Amlodipine Besylate RS 
in the Standard solution (mq/ml) 

Cu - nominał concentration of amlodipine in 
Sample solution A (mg/mL) 

M r ) - molecuiar weight of amlodipine, 408,88 
Mfi = molecuiar weight of amlodipine besylate, 

567.05 

Acceptance crfteria: See Tobie 4. Disregard yalsartan 
related compound B, the benzenesulfonic acid peak at 
relatlye retention time OJ 9, and any peaks below 
0.1%. 
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Table 4 


Name 

Relative 

Retention 

Time 

Acceptance 
Crłterla, 
NIWT <%) 

Deyaleryl vahartan a 

0,24 

0*2 

Amlodipine related 
compound A* 

0,50 

0.5 

Vataartan related degrdddtiuri 
pro duet 1 c 

0,54 

0.2 

Va!sartan related degradation 
product 2 Ł 

0,81 

0*2 

Amlodipine 

1*00 

__ 

Valsartan related compound B<* 

1«34 


Valsartan related degradation 
product 3 C 

TM 

0.2 

Valsartan 

1.74 

_ 

Valsartan related degradation 
product 4 C 

2.06 

0.2 

Vakartan ethyl ester 

2.32 . 

0.2 

Any other unspeerfied 
dęci rada don product 


0.2 

TotaT degradation products 

— 

1 ,2# (H8 

m&i 


ł N-((2'-(l H-Tetrazote-5-yl)bipbenyM-y[jmeihyl}-L-vanne. 
b 3-Ethyl, 5-methyl f2-(2-aminQethoxyfnctbylH-(2-chiorophenyl)-6-metb- 
y I - 3, S - pyridirkedtcarbaxy iate] * 

c These are spedfied unidemified degradation products. No informatitm b 
availab!e about Chemical structures or Chemical na mes for tbese impuri- 
tles. 

,a N- Bu ty ry \~N- ( [2 1 H-tetrazole-S-y l)biphe ny I -4 -y i j m etby 1} -L-val in e. 
p W-Valeryl“N-([2'-{1 H-tetrazole-5-yf)biphenyl-4-yl]rnethyt)-L-valine ethyl es¬ 
ter 

ADOITIONAL REQUIREMENTS 

• packagjng ano Storage: Storę at controfled room tem¬ 
peraturę, in tight containers, and in a dry place. 


Add the foitowing: 

** Labeiing: When morę than one DissolutioĄ test is given, 
the labeiing States the Dissolution test used only if Test 7 is 
not used*# (gbi- juncie) 

* USP Reference Standards (71) 

USP Am]odipine Resylate RS 
USP Amlodipine Related Compound A RS 
3-Ethyl, 5-methyl [2-(2-arninoethoxyrnethyl)- 
4-(2-ch loropheny i)- 6 -m ethyl-3, 5 -py ndmedicarboxylate] 
fumarate. 

C 2 oH2iCIN ; 05' C,HjQ 4 522.93 
USP Valsartan RS 

USP Valsartan Related Compound B RS 
N-Butyryl-N-{[2 r -(1 H-tetrazole-5-yl)biphenyl- 
4 -y I] methy l}-L-valine. 

C 23 H 27 N 5 O 3 421.49 


Amlodipine, Val$artan, and 

Hydrochlorothiazide Tablets 

DEFINITION 

Change to tead; 


IDENTIFICATION 

* A. The UV absorption spectra of the amlodipine, val- 
sartan, and hydrochlorothiazide peaks of Sample solution 
A, Sample solution B, and Sampfe solution C and those of 
the Standard solution exhibit maxima and minima at the 
same wavelengths, as obtained in the Assay. 

e B. The retention tfmes of the amlodipine, valsartan, and 
hydrochlorothiazide peaks of Sample solution A , Sample 
solution B, and Sample solution C correspond to those of 
the Standard solution, as obtained in the Assay. 

ASSAY 


Change to read: 

« PROCEDURĘ 

Use amber glassware for all Solutions containing drug 
substances, 

Solution A: Acetonitriie, water, and phosphoric add 
(50:950:1) 

Solution B: Acetonitriie, water, and phosphoric add 
(950:50:1) 

Mobile phase: See Table 7, 


Table 1 


Time 

(mJjri 

Solution A 

Solution 8 
(%) 

0 

95 

5 

3 

50 

50 

6 

40 

60 

10 

5 

95 

10,1 

95 

5 

_15__ 

_25__ 

5 


Diluent: Acetonitriie and water (500:500) 

0.1% Phosphoric add: Water and phosphoric add 
( 1000 : 1 ) 

Standard solution: 0.14 mg/mL of USP Amlodipine 
Besylate RS, 0*064 mg/mL of USP Valsartan RS, and 
0,025 mg/mL of USP Hydrochlorothiazide RS in Diluent 
Sample stock solution: Transfer NLT 10 Tablets into a 
sultable volumetric fiask. Add 0.1% Phosphoric acid to 
4% of the total volume to disperse the Tabtets. Sonicate 
for 10 min. Add 4% of the total vo3ume of acetonitriie, 
swirl to mix, and add 60% of the to ta] vofume of Dilu¬ 
ent. Sonicate for 20 min. Di lute with Diluent to volume 
to obtarn Solutions of nominał concentrations stated in 
Table 2. Centrifuge, and use the elear supernatant 


Table 2 


Tablet 

Strength 

Amlodipine/ 

Valsartan/ 

Hydrochlo¬ 

rothiazide 

(mg/mg/ 

mą) 

Nominał 

Concentra- 

tion 

of 

Amlodipine 

(mg/mL) 

Nominał 

Concentra- 

tion 

of VaUartan 
(mq/mŁ) 

Nominał 

Concentra 

tlon 

of Hydro¬ 
chlorothia¬ 
zide 

(mg/mL) 

5/160/12.5 

0.1 

3.2 

0.25 

10/T 60/12.5 

0.2 

3.2 

0.25 

5/160/25 

0.1 

3.2 

0*5 

f 0/160/25 

0.2 

3*2 

0.5 

10/320/25 

0*1 

3.2 

0.25 


Amlodipine, Valsartan, and Hydrochlorothiazide Tablets eon- 
tain *NLT 92*5% and NMT 107.5%# (ft& i-iun- 2 oi 6 ) each of 
the labeled amounts of amlodipine (CjoHzsCIhhOs), val- 
sartan (C 24 H 23 N 5 O 3 ), and hydrochlorothiazide 
(CjHaUNsOiSa). 


Sample solution A: Nominally equivalent to 0.1 mg/mL 
of amlodipine in Diluent from Sample stock solution 
Sample solution B: Nominally equivalenf to 0*064 mg/ 
ml of vaisartan in Diluent from Sample stock solution 
Sample solution C: Nominally equivalent to 0,025 mg/ 
ml of hydrochlorothiazide in Diluent from Sample stock 
solution 
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Chromatographic system 
(See Chromatogmphy (621 ), System Suitability.) 

Modę: LC 
Detector 
Assay: 225 ntn 

Identification test A: Diodę array, *UV 200—400 

Hm* (RB l jun-2016) 

Column: 4.6-mm x 15~cm; 3-jim packing LI 
Cotumn temperaturę: 40° 

Flow ratę: 1.5 ml/min 
tnjection volume: 1 0 pi 
System suitability 
Sam ple: Standard solution 
Suitability reąuirements 

Taiilng factor: NMT 2.0 for amlodipine, valsartan, 
and hydrochlorothiazide 
Relative standard deviation: NMT 2.0% for 
amlodipine, valsarEan, and hydrochlorothiazide 
Analysis 

Sampies: Standard solution , Sample solution A, Sample 
solution B t and Sample solution C 
Calculate the percentage of the labeled amount of 
amlodipine (C 20 H 25 CIN 2 O 5 ) In the portion of Tablets 
taken: 

Result - (fu/rs) x (Cs/ Cu) x x 100 

ru ~ peak response of amlodipine from Sample 
solution A 

r$ - peak response of amlodipine from the 
Standard solution 

Q - concentration of USP Amlodipine Besylate RS 
in the Standard solution (mg/ml) 

C u - nominał concentration of amlodipine In 
Sample solution A (mg/ml) 

Mrt = molecular weight of amlodipine, 408.88 
Mrs = molecular weight of amlodipine besylate, 
567.05 

Calculate the percentage of the labeled amount of 
yalsartan (Cż^hh^NsG}) in the portion of Tablets taken: 

Result = (ru/fs) x (Cs/Cu) x 100 

r u = peak response of valsartan from Sample 
solution B 

r s = peak response of valsartan from the Standard 
solution 

Cs = concentration of USP Valsartan RS in the 
Standard solution (mg/mL) 

Cu - nominał concentration of va3sartan in Sample 
solution B (mg/ml) 

Calculate the percentage of the labeled amount of 
hydrochlorothiazide (C^HeCINjO^Sa) in the portion of 
Tablets taken: 

Result - (ru/r s ) x (G/C u) x 1 00 

ru = peak response of hydrach Iorothiazide from 
Sample solution C 

Cs = peak response of hydrochlorothiazide from the 
Standard solution 

C 5 = concentration of USP Hydrochlofothiazide RS 
in the Standard solution (mg/ml) 

Cu = nominał concentration of hydrochlorothiazide 
in Sample solution C (mg/mL) 

Acceptance cnteria: *92.5%~1 07.5%# (rb ] -|bri' 2 Dló} 

(PERFORMANCE TEST5 


Change to reud: 

* DSSSOLUTION (711) 

TeSt 1# (RB Hun- 2016 ) 

Buffer: Dissolve 6.805 g of monobasic pofassium 
phosphate and 0.896 g of sodium hydroxide in 


1000 ml of water, Adjust with 0.2 N sodium hydrox- 
ide or 1 M phosphoric acid to a pH of 6.8. 

Medium: Buffer, 900 mL 

Apparatus 2: 50 rpm for 5/160/12.5, 10/160/12.5, 5/ 
160/25, and 10/160/25 (mg/mg/mg) of Tablet 
strengths (amlodipine/valsartan/hydrach lorothiazide); 
55 rpm for 10/320/25 (mg/mg/mg) of Tablet 
strengths (amlodipine/vabartan/hydrochlorothiazide) 

Time: 30 min 

Solution A: Acetonltrile, water, and phosphoric acid 
(50:950:1) 

Solution B; Acetonitrile, water, and phosphonc acid 
(950:50:1) 

Mobile phase: See Tobie 3. 


labie 3 


Time 

(min) 

Solution A 

(W 

Solution B 

0.00 

67 

33 

2.50 

23 

77 

2.51 

67 

33 

4.00 

67 

33 


Diluent: 1 mg/ml of polysorbate 80 in Buffer 
Standard stock solution A: 0.07 mg/ml of USP 
Amlodipine Besylate and 0.124 mg/mL of USP Hydra¬ 
ch lorothiazide RS. Initially dtssolve with 4% of the total 
vofume of methanol, and di fu te with Diluent to 
volume. 

Standard stock solution B: 3.2 mg/ml of USP Val- 
sartan RS in metbanof 

Standard solution: 0.014 mg/ml of USP Amlodipine 
Besylate RS, 0.16 mg/mL of USP Valsartan R5, and 
0.0248 mg/ml of USP Hydrochlorothiazide RS in Dilu¬ 
ent from 5 tan dard stock solution A and Standard stock 
solution B f respectively 

Sample solution: Pass a portion of the solution under 
test through a suitable filter of 0.45-pm porę size. Gis¬ 
card at least the first 10 ml of the filtrate. 
Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 250 nm 

Column; 4.6-mm x 5-cm; 3-pm packing LI 

Column temperaturę: 30° 

Flow ratę: 1.5 ml/min 

Injection volume: 5 pi for 10/320/25 (mq/mg/mg) 
of Tablet strengths (amlodipine/valsartan/hydrochlo- 
rothiazide); lOpl for 5/160/12.5, 10/160/12.5, 5/ 
160/25, and 10/160/25 (mg/mg/mg) of Tablet 
strengths (amfodipine/valsartan/nydroch!orothiazide) 
System suitability 
Sampie: Standard solution 
Suitability requtrements 
Resolution: NLT 3.0 between amlodipine and 
valsartan 

Tailing factor: NMT 2.0 for amlodipine, vatsartan, 
and hydrochiorothiazide 
Re!ative standard devtatton: NMT 2.0% for 
amlodipine, valsartan, and hydrochlorothiazide 
Analysis 

Sampies: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
amlodipine (C 20 H 25 CIN 2 O 5 ) dfssolved: 

Result = (rufr 5 ) xQxVx ( M r ,/M r2 ) x (1 fL t ) x 1 00 

ru = peak response of amlodipine from the Sample 
solution 

r$ - peak response of amlodipine from the 
Standard solution 

Cs = concentration of USP Amlodipine Besylate RS 
In the Standard solution (mg/mL) 

V - volume of Medium, 900 ml 









USP 40 


Offiaoi Monographs /Amlodipine 2769 


M r i - molecular wergbt of amlodipine, 408,88 

Mr 2 = molecular weight of amlodipine besylate, 
567.05 

Lj ~ label daim for amlodipine (mg/Tablet) 
Calculate the percentage of the labeled amount of 
yalsartan (C 24 H 29 NSO 3 ) dissolved; 

Result = (ruto) x Qx Vx (1 /i 2 ) x 100 

ru ~ peak response of yalsartan from the Sampie 
solution 

fs = peak response of yalsartan from the Standard 
solution 

Ci = concentration of USP Valsartan RS in the 
Standard solution (mg/mL) 

V = votume of Medium, 900 mL 

L 2 ~ label daim for yalsartan (mg/Tablet) 

Calcufate the percentage of the labeled amount of 
hydrochlorothiazide {C 7 H 3 ON 3 O 4 S 2 ) dlsso)ved; 

Result = (ru/ c) X Cj X l/x (l/Cr) X 100 

fy - peak response of hydrochlorothiazide from the 
Sampie solution 

r* = peak response of hydrochlorothiazide from the 
Standard solution 

C$ - concentration of USP Hydrochlorothiazide RS 
in the Standard solution (mg/mL) 

V ~ voiume of Medium , 900 mL 

Lj = label daim for hydrochlorothiazide (mg/ 

Tablet) 

Tolerances: NLT 75% (Q) of the labeled amount of 
amlodipine (C 20 H 25 CIN 2 O 5 ) is dis$olved, NLT 80% (Q) 
of the labeled amount of valsartan (C 2 .JH 2 PN 5 G 3 ) is di$- 
salved, and NLT 80% (Q) of hydrochlorothiazide 
(C 7 HSCIN 3 O 4 S 2 ) is dissolyed. 

& Test 2: If the product complies with thls test, the la¬ 
bel ing indicates that the product meets USP Dissolution 
Test 2 , 

Medium: Proceed as directed under Dissolution Test 1, 
900 mL 
Apparatus 2 

For Tablets labeled to contain amlodiprne/vaf- 
sartan/hydrochlorothiazide, 5/160/12,5, 10/160/ 
12.5, 5/160/25, 10/160/25, and 5/80/12,5 (mg/ 
mg/mg): 50 rpm 

For Tablets labeled to contain arnlodipine/yal- 
sartan/hydrochlorothiazide, 10/320/25 (mg/mg/ 
mg): 55 rpm 

Time: 30 min for yalsartan and hydrochlorothiazide, 
45 min for amlodipine 

Buffer: Mix 7.0 mL of tnethylamine with 1000 mL of 
water. Adjust with phosphoric actd to a pH of 3,0, 
Solution A; Acetonitrile and Buffer (10:90), 

Solution B: Acetonitrile and Buffer (90:10), 

Mobile phase: See Tobie 4 t 


Tabte 4 


Time 

{mini 

Solution A 

Solution B 

C«0 

(j 

90 

10 

7 

30 

70 

8 

90 

10 

15 

90 

10 


Standard stock solution A: 0.35 mg/mL of USP 
Amlodipine Besylate RS prepared as follows, Initially 
dissolve in 10% of the Fina! volume of methanol and 
di lute with Medium to yolume. 

Standard stock solution B: 1*6 mg/ml. of USP yal¬ 
sartan RS in methanol 

Standard stock solution C: 0.7 mg/mL of USP Hydro¬ 
chlorothiazide RS prepared as follows. initially dissolve 


in 25% of the finał volume of methanol and dilute 
with Medium to yolume. 

Standard solution: (C/1000) mg/mL of amlodipine, 
(fe/1000) mg/mL of yalsartan, and (C/1000) mg/mL 
of hydrochlorothiazide in Diluent from Standard stock 
solution A, Standard stock solution B t and Standard stock 
solution C, where L t is the label daim of amlodipine in 
mg/Tablet, i 2 is the iabei daim of yalsartan in mg/ 
Tablet, and Li is the label daim of hydrochlorothiazide 
in mg/Tablet 

Sampie solution: Pass a portion of the solution under 
test through a suitable filter of 1 -pm porę size. 
Chromatographic system 
(See Chromatograpny (621), System Suita bil i ty.) 

Modę: LC 

Detector: UV 237 nm 
Column: 4.6-mm x 15-cm; 5-pm packing LI 
Temperatures 
Autosampier: 1 
Column: 50 J 
Flow ratę: 1.5 mL/mln 
Injection yolume: 20 pL 
System suitability 
Sampie: Standard solution 
Suitability reguirements 
Taifing factor: NMT 2.0 for each peak 
RelatWe standard deviation: NMT 2.0% for each 
peak 
Analysis 

Samples: Standard solution and Sampie solution 
Cale u tatę the percentage of the labeled amount of 
amlodipine (Cao^sCiNbOs) dis$olved: 

Result « (rufrs) xC s xVx x(l/L,)xl 00 

r u = peak response of amlodipine from the Sampie 
solution 

r.ę = peak response of amlodipine from the 
Standard solution 

Cj = concentration of USP Amlodipine Besylate RS 
in the Standard solution (mg/mL) 

1/ = vo!ume of Medium, 900 mL 

M,ł = molecular weight of amlodipine, 408.88 

M f 2 - molecular weight of amlodipine besylate, 

567.05 

Li - label daim for amlodipine (mg/Tablet) 

Calculate the percentage of the labeled amount of 
yalsartan (C 24 H 29 N 5 O 3 ) dissolved: 

Result - (Wr 5 ) x C 5 x V x (1/fe) x 100 

ru - peak response of yalsartan from the Sampie 
solution 

r s = peak response of yalsartan from the Standard 
solution 

Cj - concentration of USP Valsartan RS in the 
Standard solution (mg/ml) 

V ^ yolume of Medium, 900 mL 

L 2 - label daim for yalsartan (mg/Tablet) 

Calculate the percentage of the labeled amount of 
hydrochlorothiazide (CrHeCiNjCLSa) dissolved; 

Result = toto) x C 5 * \/x (1/Lj) x 100 

r u = peak response of hydrochlorothiazide from the 
Sampie solution 

r$ - peak response of hydrochlorothiazide from the 
Standard solution 

C 5 = concentration of USP Hydrochlorothiazide RS 
In the Standard solution (mg/mL) 

1/ - volume of Medium, 900 mL 

Li - label claim for hydrochlorothiazide (mg/ 

Tablet) 

Tolerances: NLT 75% (Q) of the labeled amount of 
amlodipine (C 20 H 15 CIN 2 O 5 ) is dissolyed, NLT 80% (Q) 
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of the labeled amount of yalsartan (C 24 H 20 N 5 O 3 ) is dis- 
solved, and NLT 80% (Q) of the labeled amount of 
hydrodilorothiazlde (C^HrGNiO^S^) is dissolved. 

Test 3: If the product compEies with this test, Lhe label- 
ing indicateś that the product meets USP Dissoiution 
Test 3. 

Medium: Dissolye 6,80 g of monobasic potassium 
phosphate in 1000 ml of water. Adjust with 10 % so- 
dium hydruxide Mjlutlon Lu a pH uf 6.8.; 1000 mL for 
yalsartan and hydrochlorothiazide; 900 mL for 
amiodipine 

Apparatus 2: 50 rpm for yalsartan and hydrochlorothi¬ 
azide; 55 rpm for amiodipine in Tablets labeled to 
contain amlodlpine/yalsartan/hydrochJorothiazEde, 10/ 
320/25 (mg/mg/mg); and 50 rpm for amiodipine in 
Tablets labeled to contain amlodiprne/vateartan/hydro~ 
chtorothiazide, 5/160/12.5, 10/160/12.5, 5/160/25, 

10/160/25, and 5/80/12,5 (mg/mg/mg) 

Times: 30 min for yalsartan and hydrochlorothiazlde, 
45 min for amiodipine 

Solution A: Acetonitrile, trifluoroacedc add and water 
{10:0.1:90) 

Solution B: Acetonitrile, trifluoroacetic add and water 
(90:0.1:10) 

Mobile phase: See Tob/e 5. 


Table 5 


Time 

(mira) 

Solution A 
(%> 

Solution B 
(%) 

0.01 

90 

10 

2.5 

10 

90 

3.0 

90 

10 

5*0 

90 

10 


AriSlysis 

Samples: Stanc/ord solution and Sampte solution 
Calculate the percenlage of the labeled amount of 
amiodipine (GahhsClNiCb) dissolyed; 

Result ^ (fy/rj) x Q x Vx (fvUM a ) x (1/L,) x 100 

r u ś= peak response of amiodipine from the Sample 
solution 

r$ - peak response of amiodipine from the 
Standard solution 

Q = concentration of USP Amiodipine Besylate RS 
in the Standard solution (mg/ml) 

V jjs volume of Medium, 900 mL 

Mn = molecular weight of amEodipine, 408.88 

M r2 = molecular weight of amiodipine besylate, 

567.05 

L f - label ciaim for amiodipine (mg/Tablet) 
Caiculate the percentage of the labeled amount of 
valsartan (C 24 H 29 N 5 O 3 ) dissolved: 

Result - (ru/r$) x Cs x V x (1 fL z ) x 100 

ru = peak response of yalsartan from the Sample 
solution 

r$ = peak response of yalsartan from the Standard 
solution 

Cs = concentration of USP Valsartan RS m the 
Standard solution (mg/mL) 

V - volume of Medium, 1000 mL 

L? - Eabel clalm for yalsartan (mg/Tablet) 

Caiculate the percentage of the labeled amount of 
hydrochforotniazide (GHaClh^OA} dissolyed: 

Result = (ru/r 5 ) x Q x V x (1 /Lj) x 100 


Diluent: Acetonitrile and water (50:50) 

Standard stock solution A: 0.15 mg/mL of USP 
Amiodipine Besylate RS in Medium prepared as follows* 
Initially dissolye and sonicate rn 5% of the finał volume 
of Diluent and diEute with Medium to yolume. 

Standard stock solution B: 1.6 mg/mL of USP Vah 
sartan RS in Medium prepared as follows. Initially dis- 
solve and sonicate in 20% of the finał volume of Dilu¬ 
ent and di fu te with Medium to yolume. 

Standard stock solution C: 0,25 mg/mL of USP Hy- 
drochlorothiazide RS in Medium prepared as follows. 
initially dlsso!ve and sonicate in 10 % of the finał vol- 
ume of Diluent and dilute with Medium to yolume. 
Standard solution: (Lj/1000) mg/mL of amEodipine, 
(Lj/1000) mg/mL of yalsartan, and (Lj/1000) mg/mL 
of hydrach lorath i azide in Diluent from Standard stock 
solution A, Standard stock solution B, and Standard stock 
solution C, where L? h the label daim of amiodipine in 
ma/Tablet, L? is the label daim of Yalsartan in mg/ 
Tablet, and Li Es the labę! daim of hydrochlorothiazlde 
in ma/Tablet. 

Sampte solution: Pass a portion of the solution under 
test through a suitabEe fil ter of 0.45-iim porę size. Dis- 
card at least the first few mL of Lhe fil tratę. 
Chromatographie system 
(See Chromatograpny (621), System Suita bil i ty.) 

Modę: LC 

Detector: UV 237 for amiodipine and UV 270 nm for 
yalsartan and hydrochlorothiazlde 
Coiumn; 4.6-mm x 1 0-cm; 5-pm pac king LI 
Flow ratę: 1.5 mL/min 
Injection volume: 10 pL 
System suitabrlity 
Sample: Standard solution 
SuitabiHty reguirements 
Tailing factor: NfvlT 2,0 for each peak 
Re(ative standard deviation: NMT 2.0% for each 
peak 


ru - peak response of hydrochlarothiazide from the 
Sample solution 

O - peak response of hydrochlorothiazide from the 
Standard solution 

Cs - concentration of USP Hydrochlorothiazide R$ 
in the Standard solution (mg/mL) 

V = yolume of Medium, 1000 mL 

Lj - label daim for hydrochlorothiazide (mq/ 

Tablet) 

Tolerances 

For Tablets labeled to contain amiodipine/ 
yalsartan/hydrochlorothiazide, 5/160/12.5, 10/ 
160/12.5, 5/160/25, and 10/160/25 (mg/mg/ 
mg): NLT 75% (Q) of the labeled amount of 
amiodipine (GoHjsClN^Os) is dissolved, NLT 80% (Q) 
of the labeled amount of yalsartan (C 24 H 29 N 5 O 3 ) is 
dissolved, and NLT 80% (Q) of the labeled amount of 
hydrochlorothiazide (C 7 H 8 CIN 3 O 4 S 2 ) is dissolved. 

For Tablets labeled to contain amlodipine/vaf- 
sartan/hydrochlorothiazide, 5/160/25, and 10/ 
320/25 (mg/mg/mg): NLT 70% (Q) of the labeled 
amount of amiodipine (GoH^CIN^Os) Is dissolyed, 

NLT 80% (Q) of the labeled amount of yalsartan 
(G-fH^NsOj) 15 dissolyed, and NLT 80% (Q) of the 
labeled amount of hydrachlorothfazide 
(GHsCIN^Sz) is dissolyed.# 1 ~|lin- 20 l 6 ) 
o Uniformu v of Dosage Units (905): Meet the 
requirements 

IMPURITIES 


Chartge to reod: 

® ORGANIC IMPURITIES 

Use amber glassware for alJ Solutions containing drug 
substances. 

Mobile phase, Diluent, Sample solution A, Sample so¬ 
lution B, Sample solution C, and Chromatographte 
system: Proceed as directed in the Assay. 
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System suitabifity solution: 0,02 mq/mL each of USP 
Benzothiadiazine Related Compound A RS and USP VaL 
sartan Related Compound B RS, 0,005 mg/mL of USP 
Amlodipine Rdated Compound A RS, 0.14 mg/mL of 
USP Amtodiplne Besylate RS, 0.064 mg/mL of USP Vah 
sartan RS, and 0.025 mg/mL of USP Hydrochforothia- 
zide RS in Diluent 

Sensitmty solution: 0.14 |ig/mL of USP Amlodipine 
Besylate RS, 0,064 pg/mL ot USP Valsartan K5, and 
0,025 pg/mL of USP Hydrochlorothiazide RS in Diluent 
Standard solution: 0.0005 mg/mL of USP Amlodipine 
Related Compound A RS, 0.0001 mg/mL of USP 
Benzothiadiazine Related Compound A RS, 0.0003 mg/ 
mL of USP Amlodtpine Besylate RS, 0,00015 mg/mL of 
USP Va!sartan RS, and 0.00005 mg/ml of USP Hydro¬ 
chlorothiazide RS in Diluent 
System suitability 

Sam pies: System suita bili ty solution, 5emitivity solution, 
and Standard solution 

Suitabiiity requfrements 

Signal-to-noise ratio: NLT 10 for amlodipine, val- 
sartan, and hydrochlorothiazide, Sensitmty solution 
Resolution: NLT 2.0 between any adjacent peaks of 
benzothiadiazine related compound A, hydrochioro- 
thiazide, amlodtpine related compound A, 
amlodipine, va!sartan related compound B, and vał- 
sartan, System suitabiiity solution 
Rdative standard deviatton: NMT 5,0% for 
amlodipine related compound A, benzothiadiazine re¬ 
lated compound A, amlodipine, valsartan, and hydro- 
chforothiazide, Standard solution 
Anaiysis 

Sampfes: Sample solution A , Sample solution B f Sampie 
solution C, and Standard solution 
Calculate the percentage of amlodipine related com¬ 
pound A in tne portion of Tablets taken: 

Result = (W Cs) x (Cj /Cd) x ( M r! /M r2 ) x 100 

ru - peak response of amlodipine related 
compound A from Sample solution A 
r E = peak response of amlodipine reiated 

compound A from the Standard solution 
Q ~ concentration of USP Amlodipine Related 
Compound A RS In the Standard solution 
(mg/mL) 

Cu - nominał concentration of amlodipine in 
Sampie solution A (mg/mL) 

Mn = molecular weight of amlodipine related 
compound A free base, 406,86 
Mrz ~ molecular weight of amlodipine reiated 
compound A fu ma ratę, 522.93 
Calculate the percentage of any valsartan related 
degradation product in the portion of Tablets taken: 

Result - (Wrj) x (Q/C v ) x 100 

ty - peak response of any valsartan related 

degradation product from Sample solution B 
r$ = peak response of valsartan from the Standard 
solution 

Q = concentration of USP Vaisartan RS in the 
Standard solution (mg/rnL) 

Cu - nominał concentration of valsartan in Sample 
solution B (mg/mL) 

Calculate the percentage of benzothiadiazine related 
compound A in the portion of Tablets taken: 

Result = (ft/M) x (Cs/ Cu) x 100 

r u = peak response of benzothiadiazine related 
compound A from Sampie solution C 
r$ = peak response of benzothiadiazine reiated 
compound A from the Standard solution 


Cs - concentration of USP Benzothiadiazine Related 
Compound A RS in the Standard solution 
(mg/rnL) 

Cu = nominał concentration of hydrochlorothiazide 
in Sample solution C (mg/mL) 

Calculate the percentage of *chlorothiazide and 
hydrochlorothiazide dimer* { mv\ un-zoa^ in the portion of 
Tablets taken: 


Result = (ruffs) x (Cs/Cu) x 100 

fu = peak response of ^chlorothiazide or 

hydrochlorothiazide dimer* (RB Hun-icn^ from 
Sample solution C 

r$ - peak response of hydrochlorothiazide from the 
Standard solution 

Cs - concentration of USP Hydrochlorothiazide RS 
in the Standard solution (mg/mL) 

Cu = nominał concentration of hydrochlorothiazide 
In Sample solution C (mg/mL) 

Calculate the percentage of each unspecified 
degradation product in the portion of Tablets taken: 

Result - (rjr s ) x (Q/C t >) x x 100 

ru - peak response of each unspecified degradation 
product from Sampie solution A 
r$ - peak response of amlodipine from the 
Standard solution 

Cs = concentration of USP Amlodipine Besylate RS 
in the Standard solution (mg/mL) 

C u = nominał concentration of amlodipine in 
Sample solution A (mg/mL) 

Mri = molecular weight of amlodipine, 408.88 
Mrz - molecular weight of amlodipine besylate, 

567. 05 

Acceptance critena: See m Tobie 6 .» {RB i-|lj(i-zgi£ij Disre- 
gard amlodipine ethyl analog peak, valsartan related 
compound B peak, and any peaks below 0.1%, 


*Tab!e 6* (rb Hun*201ti] 


Name 

Relative 

Retention 

Time 

Acceptance 

CriteHa, 

NIV3T 

Benzothiadiazine reiated 
compound A™ 

0.Ć0 

.0# m |.|un.2Qi& 

* Chlor0thiazide® i.jtm. 

0.62 

°o.so# 

Hydrochlorothiazide 

0.64 


Deva|eryl valsartan' 

0.73 

0.2 

# Hydrochf oro thi azide 
di mer# urn 14^51(0^ 

0.89 

fl 0,50# rRR-l4urwffltA 

Amlodipine related 
compound A e 

0,96 

0.5 

Amlodipine 

1.00 

— 


* 4-Amino-6-chlQro-1, 3-benzenedisuJfGnarrude. 

** ó-Chtaro-2 H-t, 2 H 4 *benzothiadlazine- 7 - 5 uifonarTiide L1-dioxide + # 3 , 


lunęli) 

c N“{[2 ł -(1 H-TetrazDle-5-yl)biphenyl-4-y!]methyJ}t--valine 
9 4 ó-Chloro-^[(6-chlono-7-5ulfamoyl-2, 3-cłi hydro-A H- 1,2,4- 
ben^othtadiaaine-^-yt 1,1 -diQxid£}methyE] 3 r 4-dlhydrt>-2H-1 ,2,4- 
benzothfacHazfńę-Z-sulfaniamide 1,1-dioxide.# 

c 3-Ethyl, 5-meLhyf [2-(2-aminoethoxymethyl)-4-(2-ch'loroph.enyl)-6-meth- 
y U 3,5- pyricti n edic a rb oxy I ate], 

r These are specifŁed unidentEfied degradation products. No Information ts 
avaiiabte about Chemical structures or Chemical na mes for these imptiri- 
ties, 

3 Djethyl 2-[(2-amlnoethoxy )methy ll-4-(2<hbrophenyJT6-methy 1-1,4* 
dihydropyridine-3 H 5-drcarboxy]ate, ^Process related jmpurily given for In¬ 
formation oniy.* cne 

(5) - W-0 u ty rył - W- {[2 , ’{ 1 tetrazol e-5-y l)-bi p h e nyl-4-y 0 -mc thylj -va I in e. 

e Process related impurity given for Information oniy.# i-mi-sous* 

' BenzertesulFonic acrd is the counter ian to the amlodipine, and peaks at 
RRT of 0,33 and 0,42 are not considered as degradation products. 
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e Table 6# Mun-iflfo) (Continued) 


Naine 

Relative 

Retention 

Time 

Accepłance 

Criteria, 

HMJ (%) 

VaJsartan related 
degradation 
produci 1 ' 

1.04 

0.2 

Amiodipine ethyl a na* 
loqa 

1.08 

— 

Vafsartan related 
compound B h 

1.22 

— 

Vaisartan related 
degradation 
product 2 1 

1.27 

0.2 

yplsartan 

1.36 

_ 

Valsartan related 
degradation 
product 3 1 

1.51 

0.2 

Valsartan related 
degradation 
product 4 ł 

1.62 

0.2 

Any other un^pecified 
degradation product 1 

— 

0.2 

Total degradation 
producls 


_» m lżyłam 


,l 4-Amino~6-chk)ro4,3-benzeriedisulfonamide. 

6*thlorc+2 HU ,2,4-benzQlhiad(azine'7-5i_ilFonamide 1,1-dk>Xide.* mi 



JunZOIriJ 

t AMl2 r -(l N-TetrazoEe-5“yl)biphenyM-yJ]mel.hyl]‘L-valine. 

#l1 6'ChIoro-W-E{6-chforo-7-su!ramoyl-2,3‘dthydro-4N-1,2,4- 
benzothiadEazine-4-yl i, i 'tlioxide)meLhyi]3,4-dihydro-2HU ,2,4- 
benzathiadiazine^-sulfanarntde l,V-eliaxide.* (rs i<jun»riiQ 
c 3-Ethyl, 5-meLhyl [2-(2-aminDGŁhoxymeLhyl)-4-{2-chlorophenyl)-6-meth- 
y I -3,5 -py ridi ned i ca rboxy J ate]. 

1 These are specified unidenlified degradation producls. No information h 
available about Chemical structures or Chemical names for these impuri- 
ties. 

y Diethyl 2-[C2-aitiinoethoxy)methyfl-4-(2-chlorophenyl)-6-methyl-l ,4- 
dihydropyridine-3,5-dicarboxy1ate. Process related impurity given for in- 
formation on ty # 

r itS)-N-fl u ty ry I- N- j[2'-(1 -H* Lei razole-5-y l)-b i ph sny P-4-y l]-methy l}-va I i n e, 
Proces related irnpurity given for infomnaLton only.® <i»>jun>»>iA) 

1 Benzenes ul fonie acid 15 the counter fon to the amiodipine, and peaks at 
RRT of 0,33 and 0.42 are not comidered as degradation produtb. 

ADDiTIONAL REQUIREMENT$ 

* PACKAGING and Storage: Storę at contro! led room tem¬ 
peraturę in tigbt containers in a dry place. 


Add the foliowing: 


# * Labeung: Wben morę than one Dissolution test is given, 
the fabefing States the Dissolution test used on ty if Test 1 is 
not used.# (rbH ur>* 2 oi 6 > 

® USP Reference Standard* (11) 

USP Amiodipine Besylate RS 

USP Amiodipine Related Compound A RS 

3- Ethyl, 5-methyl [2-(2-aminoethoxyme£hyl)- 

4-(2-chiorophenyl)-6-’methyi-3 ł 5-pyridrnedicarboxyfate] 
fumarate. 

C 20 H 33 CIN 2 0 5 ■ C 4 H 4 O 4 S22.9 3 
USP Benzothiadiazine Related Compound A RS 

4- Amino-6-chloro-1,3-benzenedIsulfonamIde, 
QHaCIN3042 285.73 


USP Hydrochlorothiazide RS 
USP Valsartan RS 


Amiodipine Besylate 




C, 0 Hz5CIN 2 O 5 ■ C s H 6 0 3 S 567.05 

3,5-Pyridinedicarboxylic acicl, 2-[(2-aminoethoxy)methyl]- 

4- (2-chlorophenyl)-1,4-dihydro-ó-methyh, 3-ethy] 

5- methyl ester, (±)-, monobenzenesulfonate. 

3-Ethyl 5-methyl (±)-2-[(2-aminoethoxy)methy[]-4-(o- 

thloropheny[)-l,4-dihydro-6-methyl-3,5- 
pyridinedicarboxylate, monobenzenesulfonate 
[111470-99-6]. 

Monohydrate 585.07 

» Amiodipine Besylate is anhydrous or hydrated 
and contains not less than 97.0 percent and not 
morę than 1 02.0 percent of C 20 H 25 CIN 2 O 5 ■ 
calculated on the anhydrous basis. 

Packaging and stomge—Preserve in tight containers, 
protected from light. Storę at room temperaturę. 

USP Reference standards (11)— 

USP Amtodipine Besylate RS 

Labeling—Where it is the hydrated form, the tabel so indi- 
cates. 

Identification— 

A: Infrared Absorption (197M). 

B: The retention tlme of the major peak in the chromato- 
gram of the Assay preparation corresponds to that in the 
chrom a tog ram ot the Standard preparation, as obtained in 
the Assay. 

Optkal rotafion (781 A): between -0.10° and +0,10°, 
measured at 20°. 

Test soiution: 10 mg per mL, m methanol. 

Wafer Determination, Method I (921): not morę than 
0.5% for the anhydrous form. IF labeled as the hydrated 
form, the limit is between 3.1% and 5.0%. 

Btesidye on igniflon (281): not morę than 0.2%. 

Delete the foflowing: 

*Heavy metals, Method II (231): 0 002%.# (oroc&i vian- 20 iaj 

Related compounds— 

TEST 1 — 

Adsorbent: 0.25-mm layer of chromatographic silica gel 
mixture. 

Test soiution —Transfer 140 mg of Amiodipine Besylate to 
a 2-ml volumetnc fiask, disso!ve in and dii u te with metha¬ 
nol to volume, and mix. 

Sysfem suitability soiution —Transfer about 14 mg of USP 
Amiodipine Besylate RS to a suitable Container, dissolve in 
0.2 mL of methanol, and mw. 

Standard stock soiution —Dissolve an accurately weighed 
guantity of USP Amiodipine Besylate RS in methanol to ob- 
tain a soiution contaśnlng 7.0 mg per mL. 

Standard soiution 7—Transfer 3.0 mL of the Standard 
stock soiution to a 100-mL volumetnc fiask, dilute with 
methanol to vo!ume, and mix. 
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Standard sof u don 2 —Transfer 1.0 ml of the Standard 
slock soludon to another 100-rnL voIumetric fiask, diiute 
with methanoi to volume, and mix, 

Application voiume: 10 ;_lL 

Deveioping solvent system —Use the upper layer of a mix- 
ture of methyl isobutyl ketone, water, and glacial acetic acid 
(50:25:25). 

Procedurę^ Proceed as directed for Thin-Layer Chromatog¬ 
raphy under Chromatography (621). Dry the piąte for 
15 minutes af 80°. Examine the piąte under UV light at 254 
nm and 365 nm. The chromatogram from the System suita- 
bility solution shows two elear ty separated minor spots with 
flf values of about 0.1 8 and 0.22. Compare the intensities of 
any secondary spots observed in the chromatogram of the 
Test solution with those of the principal spots in the chro- 
matograms of the Standard Solutions. Any spot obtained 
from the Test solution , except for the principal spot, is not 
greater tn size than the spot obtained from Standard solution 
1 (0.3%), and at most two spots are morę intense than the 
spot obtained from Standard solution 2 (0.1 %), 

TEST 2— 

phi 3.0 Buffer and Mobile phase —Prepare as directed in 
the Assay. 

System suitability solution —Dissolve about 5 mg of 
Amlodipine Besylate in 5 ml of hydrogen peroxfde, and 
heat at 70° for 45 minutes. 

Standard solution —Dissolve an accurately weighed guan- 
tity of USP Amlodipine Besylate RS in Mobile phase to obtain 
a soiution having a known concentration of about 0.003 mg 
per ml. 

Test solution —Transfer about 50 mg of Amlodipine Besy¬ 
late, accurately weighed, to a 50-mL volumetric fiask, dis- 
solve in and diiute with Mobile phase to volume, and mix. 

Chromatographic system (scc Chromatography (621))— 
Prepare as directed in the Assay , Chromatograph the System 
suitability solution , and record the peak responses as directed 
for Procedurę: the resolution, R f between amlodipine impu- 
rity A and amlodipine is not less than 4.5. [NOTĘ—For the 
purpose of Identification, the relative retention times are 
about 0.2 for benzene sulfonate, 0.5 for amfodipine impu¬ 
rity A, and 1.0 for amlodipine. Amlodipine impurity A is 

3- ethyl 5-methyJ 2-[(2-aminoethoxy)methyl]- 

4- (2-chlorophenyl)-6-methylpyridine-3,5-dicarboxylate.] 
Chromatograph the Standard solution i, and recorcf the peak 
responses as directed for Procedurę: the standard deviation 
for replicate injections is not morę than 10.0%. 

Procedurę —Separately inject egual volumes (about 10 pL) 
of the Standard solution and the Test solution into the chro¬ 
matograph, record the chromatograms for a period of time 
that is about 3 times the retention time of amlodipine, and 
measure the peak responses. Calculate the percentage of 
each impurity in the portion of Amlodipine Besylate taken 
by the formula: 

1 G0( 1 /F)(Cj /Crl(ri / Ts) 

in which F is the re(ative response factor, which is equaf to 
0.5 for amlodipine impurity A and to 1.0 for other impuri- 
ties; C 5 and C T are the concentrations, in mg per ml, of 
amlodipine besylate in the Standard solution and the Test 
solution , respectiyety; r, \s the peak response for each impu¬ 
rity obtained from the Test solution; and r s is the peak re¬ 
sponse for amlodipine besylate obtained from fhe Standard 
solution: not morę than 03% of amlodipine impurity A is 
found, and not morę than 03% of total other impurities Is 
founcL Disregard any peak less than 0.03%, and disregard 
any peak due to benzene sulfonate. 

Assay— 

pH 3,0 Buffer—DlssoWe 7.0 ml of tnethytamine In 800 ml_ 
of water. Adjust with phosphoric acid to a pH of 3.0 ±0.1, 
and diiute with water to 1 L 


Mobile phase —Prepare a ffltered and degassed mixture of 
pH 3.0 Buffer, methanoi, and acetonitnle (5035:15). Make 
adjustments if necessary (see System Suitability under Chro¬ 
matography (621)). 

Standard preparotion— Di$solve an accurately weighed 
quantity of USP Amlodipine Besylate RS In Mobile phase to 
obtain a solution having a known concentration of about 
0,05 mg per ml. 

Assay preparotion —Transfer about 50 mg of Amlodipine 
Besylate, accurately weighed, to a 50-mL volumetric fiask, 
dissolve in and diiute with Mobile phase to volume, and mix. 
Transfer 5.0 ml of this solution to a 100-mL vofumetric fiask, 
diiute with Mobile phase to volume, and mix. 

Chromatographic system (see Chromatography (621))—The 
liguid chromatograph is eauipped with a 237-nm detector 
and a 3.9-mm x 15-cm column that contains packing LI, 
The flow ratę is about 1.0 ml per minutę. Chromatograph 
the Standard preparation, and record the peak responses as 
directed for Procedurę: the standard deviation for replicate 
injections is not morę than 2 . 0 %. 

Procedurę —Separately inject equa! yolumes (about 10pL) 
of the Standard preparotion and the Assay preporadon Into 
the chromatograph, record the chromatograms, and meas¬ 
ure the responses for the major peaks. Calculate the per¬ 
centage of C 20 H 25 CIN 2 O 5 ■ CsLUO^S En the portion of 
Amlodipine Besylate taken by the formula: 

100 (Q/Cu)(ru/rs) 

in which Cs and Cu are the concentrations, in mg per mL, of 
amlodipine besylate in the Standard preparotion and the As¬ 
say preparotion , respectively; and r v and rs are the peak re¬ 
sponses obtained from the Assay preparotion and the Stan¬ 
dard preparotion , respectively. 


Amlodipine Besylate TabBets 

DEFINITION 

Amlodipine Besylate Tablets contain IMLT 90% and NMT 
110 % of the labeled amount of amlodipine 
{C 20 H^aN2Os). 

IDENTIFICATION 

» A. Ultraviolet Absorption (197U) 

Standard solution and Sample solution: Prepare as di- 
rected in the test for Dissolutiom 
Acceptance criteria: Meet the requirements 

* B. The retention time of the major peak of the Sample 
solution corresponds to that of tne Standard soiution , as 
obtained in the Assay. 

ASSAY 
« Procedurę 

Buffer: Add 7.0 mL of tnethylamine into a 1000-mL 
fiask centa ining 900 ml of water. Adjust the solution 
with phosphoric acid to a pH of 3.0 ± 0.1. Diiute with 
water to votume, and mix well. 

Mobile phase: Methano!, acetonitnle, and Buffer 
(35:15:50) 

Standard solution: 0.0275 mg/mL of USP Amlodipine 
Besylate RS and 0.0025 mg/mL of USP Amlodipine Re- 
lated Compound A RS in Mobile phase 
Sample solution: Nominaliy 0.02 mg/mL of amlodipine 
in Mobile phase prepared as follows. Place NLT 5 Tablets 
in a suitable volumetric fiask, and add suffreient quan- 
tity of Mobile phase to disintegrate the Tablets, Shake 
for 30 min, and diiute with Mobile phase to volume. 

Pass the sample through a syringe tip fitter of 0.45-um 
porę size, Discard the first few mL of the filtrate. 
Chromatographic system 
(See Chromatography (621), System Suitability.) 
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Modę: LC 

Detector: UV 237 nm 

Column: 3.9-mm x 15-cm; 5-pm packing LI 
Row ratę: 1 mL/min 
Injection voIume: 50 piL 
Run time: NLT 3 times the retention of the 
amlodipine peak 
System suita bil ity 
Sample: Standard solution 

[Notę —The relative retention times for amlodipine and 
amlodipine related compound A are about 1.0 and 0.5 
respectlvely.] 

Suitabiiity requrrements 
Resofutton: NLT 8.5 between amlodipine and 
amlodipine related compound A 
Taiiing factor: NMT 2.0 for both amlodipine and 
amlodipine related compound A 
Relatiue standard deviation: NMT 5.0% for 
amlodipine related compound A 
Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of the iabeled amount of 
amlodipine (GohhśCINzGs) in the portion of Tablets 
taken: 

Result = (rjr$) x (G/Gu) x (M rf /M r2 ) x 100 

ru " peak response from the Sample solution 

r 5 = peak response from the Standard solution 

C 5 ~ concentration of USP Amlodipine Besylate RS 
in the Standard solution (mg/mL) 

Cu - nominał concentration of amlodipine in the 
Sample solution (mg/mL) 

M r t - moiecular weight of amlodipine, 408.88 
Ma ~ moiecular weight of amlodipine besylate, 

567.05 

Acceptance criterra: 90%-110% of the Iabeled amount 
of amlodipine (C 20 H 25 CIN 2 OS) 

PERFORMANCE TESTS 
O DlSSOLUTION (711) 

[Notę —Do not expose any of the Solutions to stainless 
Steel because of the degradation of amlodipine*] 
Medium: 0.01 N hydrochloric actd; 500 ml 
Apparatus 2: 75 rpm. [Notę—U se paddles covered 
with Teflon or madę of any Inert materiał except stain¬ 
less Steel] 

Time: 30 min 

Standard solution: Make approprlate dilutions of USP 
Amlodipine Besylate RS in Medium to obtain the follow- 
Ing concentrations: 0,00695 mg/mL for Tablets Iabeled 
to contain 2*5 mg, 0.01 39 mg/mL for Tablets Iabeled to 
contaln 5 mg, and 0.0278 mg/mL for Tablets Iabeled to 
contain 10 mg. These Solutions are stabfe for 1 day* 
Sample solution: Pass a portion of the solution under 
test through a suitable fllter of 0.45-pm porę size. 
Analysis 

Samples: Standard solution and Sample solution 
Determine the amount of amlodipine (CzoH^CINzOs) 
dissolved by using UV absorption at the wavelength of 
maximum absorbance at about 239 nm on portions of 
the Sample solution in companson with the Standard 
solution , using a 1-cm guartz celi and the Medium as 
the blank. 

Calculate the percentage of the Iabeled amount of 
amlodipine (CzoH^CINzOs) dissolved: 

Result = (Au!As) x Cj x D x (M rl /Ma) x V x (1 fi) x 100 

Au - absorbance of the Sample solution 
A s = absorbance of the Standard solution 


Cs = concentration of the Standard solution 
(mg/mL) 

D - dllution factor of the Sample solution 
M r ) ~ moiecular weight of amlodipine, 408.88 
Ma = moiecular weight of amlodipine besylate, 
567.05 

V ~ volume of Medium, 500 ml 
i = labei claim (mg/Tablet) 

Toleranre^: NIT 75% (Q) of the iabeled amount of 
amlodipine (C 20 H 25 ON 2 G 5 ) ts dissolved. 

* Uniforwiity of Dosage Units (905): Meet the 
requlrements 

IMPURITIES 
a ORGANEC IMPURITIES 

Buffer, Mobile phase, Standard solution, Chromato- 
graphie system, and System suitabiiity: Proceed as 
directed in the Assay* 

Sample solution: Place a suitable nurnber of Tablets 
into a 25-mL volumetric fiask to obtain a solution with 
a finał nominał concentration of 0.4 mg/mL of 
amlodipine. Add about 10 ml of Mobile phase to the 
fiask. Swirl to disintegrate the Tablets, then sonicate for 
5 min to completely dissolve, and cool the sample to 
room temperaturę. Di lute with Mobile phase to volume, 
Stir for an additional 15 min using a magnetic stir bar, 
and pass the sample through a syringe tip filter of 0.45- 
pm porę size, discarding the first 5 mL. 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of amlodipine related com¬ 
pound A in tne portion of Tablets taken: 

Result - (ru/fs) x (C 5 /Cu) x (M n /Ma) x 100 

r u = peak response of amlodipine related 

compound Afrom the Sample solution 
rs - peak response of amlodipine related 

compound A from the Standard solution 
Q ~ concentration of USP Amlodipine Related 
Compound A RS in the Standard solution 
(mg/mL) 

Cu = nominał concentration of amlodipine in the 
Sample sofution (mg/mL) 

M r i - moiecular weight of amlodipine related 
compound A, 406.86 

Ma = moiecular weight of amlodipine related 
compound A fu mar a te, 522.93 
Calculate the percentage of amlodipine glucose/ 
galactose adduct or amlodipine lactose adduct, if 
present, and any unspecified degradation product in 
the portion of Tablets taken: 

Result - (ru/r s ) x (C 5 /Cu) x (MrifMa) x 100 

ru - peak response of the amlodipine gfucose/ 

galactose adduct, amlodipine lactose adduct, 
or any unspecified degradation product from 
the Sample solution 

r$ - peak response of amlodipine from the 
Standard solution 

Cs ~ concentration of USP Amlodipine Besylate RS 
from the Standard solution (mq/mL) 

Cu = nominał concentration ot amlodipine in the 
Sample solution (mg/mL) 

Mn - moiecular weight of amlodipine, 408.9 
M r2 = moiecular weight of amlodipine besylate, 

567.05 

Acceptance criteria; See Jobie 1. 
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Table 1 


Name 

Rebtiv€ 

Retentlon 

Time 

Acceptance 

Criteria, 

NMT f%3 

Amlodipine reiated com- 
pound A* 

0.50 

1.0 

Amlodipine lactose ad- 
duct b 

0 80 

O.S 

Amlodipine glucose/ga- 
lactose 
adduct b 

0.90 

0.5 

Amlodipine besylate 

1.0 

_ 

Any unspeerfied degra- 
dalion 
product 

— 

0.2 


* B-Ethyl, 5-methyJ [2'C2-amjnoethoxymethyl>4-(2-chiQrophenyl)-6-melh' 
y I- 3,5-py rl d En ed i ca rboxy la te] fu m a ;a te. 
b Formuł a domspecific impurrties. 


ADDITiONAL REQUIREMENT$ 

* Packaginc AND Storage; Preserve in tight, light-resistant 
containers. Storę at controiled room temperaturę. 

« USP Reference Standards {11} 

USP Amlodipine Besylate RS 
USP Amlodipine Reiated Compound A RS 
3-Ethyl, 5-methyE [2-(2-aminoethoxynnethyl}“ 

4-(2-ch loroph eny !)-6-m ethyl- 3,5- py rid i nedi carboxylate] 
fu ma ratę. 

C 20 Hz 3 CIN 2 O 5 ■ CaHaOa 522.93 


A ro mat Sc AmmonSa SpirBt 

DEFINmON 

Aromatic Ammonia Spirit is a hydroalcoholie solution that 
contains, in each 100 mL, NLT 1.7 g and NMT 2.1 g of 
tota! ammonia (NH 3 ) and Ammonium Carbonate corre- 
sponding to NLT 3,5 g and NMT 4.5 g of ammonium car¬ 
bonate [(NhUJzCOJ. 

ASSAY 

o Total Ammonia (NH 3 ) 

Sample: 10.0 mL 
Titrlmetric system 

(See Titrimetry (541), Residua! Tftrations.) 

Modę: Residual titration 
Titrant: 0,5 N sodium hydroxide VS 
Analysis: Transfer the Sample to a 250-mL conical fiask 
containing 50 ml of water. Add 30.0 ml of 0.5 N suffu- 
ric add VS, and boli untii the solution betomes elear, 
Cook a ^d methyl red TS, and titrate the excess add 
with Titrant. Perform a blank determinatioru Each mL of 
0,5 N sulfuric add is equfva!ent to 8.51 5 mg of ammo¬ 
nia (NH 3 ). 

* Ammonium Carbonate 

Sample: 10.0 mL 
Titrimetrk system 

(See Titrimetry (541), Residual Titrations.) 

Modę: Residual titration 
Titrant: 0.5 N sulfuric add V5 

Analysis: Transfer the Sample to a 300-mL fiask. Add 
30 mL of 0.5 N sodfum hvdroxIde, and boil the mix- 
ture, replacing the water lost by evaporation, untii the 
vapors no ionger turn moistened red litmus paper blue. 
Cook dilute with 100 mL of cold, carbon dioxide-free 
water, add 6 drops of phenofphthaiein TS, then add just 
enough 0.5 N sulfuric acid VS to discharge the coJor of 
the pnenolphthalein. Add methyl orange TS, and titrate 
with Titrant Perform a blank determination, Each mL of 
Tttrant consumed in the titration with methyf orange TS 


is equivalent to 48.04 mg of ammonium carbonate 
[(NHąjfcCOj]. 

Acceptance criteria: In each 100 mL, NLT 1.7 g and 
NMT 2.1 g of total ammonia (NH 3 ) and Ammonium 
Carbonate correspondlng to NLT 3.5 g and NMT 4.5 g 
of ammonium carbonate [{NH^CCb] 

OTHER COMPONENT5 

Alcohol Determination, Method I {611): 62.0%^68,0% 

additIonal requirement$ 

o Packaginc and Storage: Preserve in tight, light-resistant 
containers at a temperaturę not exceedmg 30*, 


AnniBirioiniiiajim CEiłtornde _ 

NH 4 ĆI 53.49 

Ammonium chforide, 

Ammonium chloride [12125-02-9]. 

» Ammonium Chloride contains not less than 
99.5 percent and not morę than 100.5 percent of 
NH^Cl, calculated on the dried basis. 

Packaging and storage—Preserve in tight containers. 

Identification —A solution (1 in 10) responds to the tests 

for Ammonium (191) and for Chloride (191), 

pH (791): between 4.6 and 6.0, in a solution (1 in 20), 

Loss on drying (731)—Dry it over silica gei for 4 hours: if 

loses not morę than 0,5% of its weight 

Residye on ignition <281)—Add 1 mL of sulfuric add to 

about ? g, a cc u ratę ly weighed, and heat the mixture gentiy 

untii yolatilizatron Is complete: the resJdue is white, and 

when ignited, not morę than 0,1% of nonvoJatlle substance 

remains. 

Limit of thiocyainate—Acidify 10 mL of a solution (1 In 
10) with hydrochloric acid, and add a few drops of ferric 
chloride T5: no orange-red color is produced. 


Detete the following: 

®Heavy met ab, Method I (231): 0,001%.* ( o ltlcI ni T-i^-zoiaj 

Assay—Transfer about 100 mg of Ammonium Chloride, ac- 
curately weighed, to a conical fiask, add 10 mL of water, 
and swirl to dissolve. Add 10 mL of gfacial acetic acid, 

75 mL of methanol, and 0,5 mL of eosin Y TS. Titrate, with 
shaking, with 0,1 N silver nftrate VS to a plnk endpoint 
Each mL of 0.1 N $ilver nitrate Is equiva!ent to 5,349 mg of 
NH4CI 


Ammonium ChlorBde Injjeeftiion 

» Ammonium Chloride Injection is a sterile solu¬ 
tion of Ammonium Chloride in Water for Injec- 
tion. It contains not less than 95.0 percent and 
not morę than 105.0 percent of the labeled 
amount of NhhCL Hydrochloric acid may be 
added to adjust the pH. 

Packaging and storage —Preserve in single-dose or mufti- 
pie-dose containers, preferably of Type I or Type II glass, 
Laheling —The label States the content of ammonium chlo¬ 
ride in terms of weight and of milliequivatents in a given 
volume. The label States also the total osmolar concentra- 
tion in mOsmol per L or per mL. The FabeE States that the 
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Injection 3s not for direct injection but is to be diluted with 
Sodium Chloride Injection to the appropriate strength 
before use. 

USP Reference standards (11)— 

USP Endotoxin RS 

Stilentificaiiiofi —It responds to the tests for Ammonium 
(191) and for Chloride (191). 

Bacterial Endfitoxins Test (RS)—If rontains not morę 
tlian 1,72 USP £ndotoxtn Units per mEq of chloride. 
pH (791): be twe en 4.0 and 6.0, in a concentration of not 

morę than 100 mg of ammonium chloride per mL, 
Partkulate MaUer ira Injections (788): meets the re- 
guirements for sma!l-volume injections. 

Chloride content —Transfer an accuratefy measured voh 
ume of Injection, evaporated, if necessary, equivalent to 
about 2g of ammonium chloride, to a 200-mL volumefric 
fiask, di!ute with water to volume, and mix. Transfer 
10,0 mL of this solution to a contcal fiask, add 10 mL of 
glacial acetic add, 75 mL of methanol, and 0.5 mL of eosin 
Y TS. Titrate, with shaking, with 0,1 N silver nitrate VS to a 
pink endpoint Each ml of 0,1 N silver nitrate is equivalent 
to 3.545 mg of CL The content of Cl is between 63.0% and 
70.3% of the labeled amount of ammonium chloride. 

Ot lier reguirements— It meets the reguirements under In- 
jedions and Impianted Drug Products (1). 

Assay —^Transfer an accurately measured volume of Injec- 
tion, equivalent to about 200 mg of ammonium chloride, to 
a 500-mL Kjeldahl fiask, diJute with water to 200 mL, mix, 
and add 50 ml of sodium hydroxide solution (2 in 5). Im- 
mediately connect the fiask by means of a distillation trap to 
a well-cooied condenser, the delivery tubę of which dips 
into 40 mL of boric add solution (1 in 25) contained in a 
suftable receiver. Heat to borling, and distill about 200 mL, 
Cool the Itguid in the recelver, if necessary, Lhen add methyl 
red TS, ancł titrate with OJ N sulfuric acid V$. Perform a 
blank determination, and make any necessary correction. 
Each mL of 0,1 N sulfuric acid is equivalent to 5,349 mg of 
NH 4 C3, 


Ammonium Chloride Delayed-Release 
Tablets 


» Ammonium Chloride Delayed-Release Tablets 
contain not less than 94.0 percent and not morę 
than 106.0 percent of the labeled amount of 
NhhCI. Ammonium Chloride Delayed-Release 
Tablets are enteric-coated. 

Padkagirag and storage —Preserve in tight containers. 
Identification —A filtered sofution of finely powdered Tab¬ 
lets, equivafent to ammonium chloride solution (1 in 10), 
responds to the tests for Ammonium (191) and for Chloride 
091). 

Disintegration (701): 2 hours, determined as directed 

for Enteric-Coated Tablets . 

Limit of thiocyanate— 3 J owder and dissolve in water a 
sufficient number of Tablets to make about 25 mL of amino- 
niuni chloride solution (1 In 10), and filter, Acidify 10 ml of 
the solution with hydrochloric add, and add a few drops of 
ferric chloride TS: no reddish orange color is produced, 
Assay —Weigh and finely powder not fewer than 20 Tablets. 
Transfer an accurately weighed portion of the powder, 
equivalent to about 200 mg of ammonium chloride, to a 
500-mL Kjeldahl fiask, and add 200 mL of water and 50 mL 
of sodium hydroxide solution (2 in 5), Immediately connect 
the fiask by means of a distillation trap to a weil-cooled 
condenser, the delimy tubę of which dips into 40 mL of 


boric acid solution (1 in 25) contained in a suitable receiver. 
Heat to boiling, and distill about 200 mL. Cool the Hquid in 
the receiver, if necessary, then add methyl red TS, and ti¬ 
trate with OJ N sulfuric add VS, Perform a blank determina- 
tion, and make any necessary correction. Each mL of OJ N 
sulfuric acid is egu rva lent to 5.349 mg of NH.jCI. 


Ferric Ammonium Citrate 


» Ferric Ammonium Citrate contains not less than 
16.5 percent and not morę than 18.5 percent of 
iron (Fe). 

Packaging and storage —Preserve in tight, light-resistant 
containers, in a cool place. 

Identification— 

A: Ignite about 0.5 g: it chars, and leaves a residue of 
iron oxide, 

B: To 10 mL of a solution of Ferric Ammonium Citrate (1 
in 100) add ó N ammonium hydroxide dropwise: the solu¬ 
tion darkens, but no predpitate forms. 

C: To 5 mL of a soiution of Ferric Ammonium Citrate (1 
in 100) add 0.3 mL of potassium permanganate TS and 
4 mL of mercuric sulfate TS, and heat the mixture to boil- 
ing: a white preerpitate forms. 

Ferric citrate—To a solution of Ferric Ammonium Citrate 
(1 in 100) add potassium ferrocyanide TS: no blue preciph 
tatę is formed. 

Sulfate (221)—Drssolve 100 mg In 1 mL of 2.7 N hydro¬ 
chloric acid, and dilute with water to 30 mL. Add 3 mL of 
barium chloride TS, dilute with water to 50 mL, and mix: 
any turbidity formed after lOminutes is not greater than 
thaf produced In a similarly treated contro! solution contain- 
ing 0.31 mL of 0.020 N sulfuric add (0.3%). 

Oxalafe —Transfer 1 g to a 125-mL separator, disso!ve in 
10 mL of water, add 2 mL of hydrochloric acid, and extract 
succe$sively with one 50-mL portion and one 20-mL portion 
of ether. Transfer the combined ether extracts to a 150-mL 
beaker, add 10 mL of water, and remove the ether by evap- 
oration on a steam bath, Add 1 drop of glacial acetic add 
and 1 ml of calcium acetate solution (1 in 20): no turbidity 
is produced within 5 minutes, 

Mercury— 

Mercury Stock Solution and Standard Mercury Solution — 
Proceed as directed for Method I under Mercury (261). 

Mercu ty Detection Instrument f Aeration Apparatus t and 
Stannous Chloride Solution—Proceed as directed for Method 
Ha and Method llb under Mercury {261}. 

Standard Solutions —Transfer 0.25, 0,50, 1.0, and 3.5 ml 
of Standard Mercury Solution to four separate gfass-stoppered 
bottles, such as biofogica! oxygen-demand bottles, of about 
300-mL capadty. Dilute the eon ten ts of each bottle with 
water to lOOmL, and mix. These Solutions contain the 
equivalent of 2.5, 5.0, 10.0, and 35,0 ng of mercury per 
mL, respectively. 

Test soiution —Transfer about 1 .000 g of Ferric Ammo¬ 
nium Otrate, accurately weighed, to a 200-mL centnfuge 
bottie with a pofytef-lined screw cap, and add 5 mL of nitric 
acid and 5 mL of hydrochloric acid. Close the bottle tightly, 
digest on a steam batli for 1 hour, and cool, Quantitatively 
transfer the solution to a suitable glass-stoppered bottle, di¬ 
lute with water to 100 mL, and bubble arr through the solu¬ 
tion for 2 minutes. Prepare a reagent blank in the same 
rnanner. 

Procedurę— Add 5 mL of Stannous Chloride Solution to 
each solution, and Immediately insert the bubbler of the 
Aeration Apparatus. Obtain the absorbances as directed by 
the instrument manufacturer'5 operating instructions. Per- 
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form a blank determination, and make any necessary torret- 
tion. Plot the absorbances of the Standard Solutions versus 
concentrations, in Lig per mL, of mercury, and draw the 
straight linę best Lifting the plotted points, Prom the graph 
so obtamed, determine the concentration, in pg per g, of 
mercury in the Test solution: not morę than 10 pg per g is 
found. 

Limit of lead— 

Standard stock solution —Dissolve about 159.8 mg ot lead 
nitrate, aocuratefy weighed, in 100 mL of water containing 
1 ml of nitric acid. Dilute with water to 1000.0 mL, and 
mix. 

Standard solution —[NOTĘ—Preparę this solution on the 
day of use.] Transfer 10-0 mL of Standard stock solution to a 
500-mL volumetric fiask, dilute with water to volume, and 
mix, Each mL contains the equivalent of 2 pg of lead (Pb). 

Test solution —Transfer about 15 g of Ferric Ammonium 
Citrate, accurateiy weighed, to a 100-mL volumetric fiask 
(previous!y rinsed with nitric add and water), dissolve in a 
mixture of 50 mL of water and 1 mL of nitric acid, dilute 
with water to volume, and mix. 

Procedurę—Using a suitable atomie absorption spectro- 
photometer (see Atomie Absorption Spectroscopy (852)) 
eguipped with a deuterium arc background corrector, a dig- 
ital readout devtce, and a burner head capable of handling 
15% solids content, perform a blank determination with 
water, foilowing the manufactureris operating instructions. 
Separateiy aspirate portions of the Standard solution and the 
Test solution , and record the absorbances, Calculate the lead 
content, in pg per g, in the portion of Fenie Ammonium 
Citrate taken oy the formula; 

100 (C/W)(Au/As) 

in which C is the concenlraliun, in pg per mL, of lead in the 
Standard solution; W is the weight, in g, of Ferric Ammo¬ 
nium Citrate taken; and A u and A s are the absorbances of 
the Test solution and the Standard solution, respectively: not 
morę than 10 pg per g is found. 

Assay—Transfer about 1 g of Ferric Ammonium Citrate, ac- 
curately weighed, to a 250-mL eon ital fiask, and dissolve in 
25 mL of water and 5 mL of hydrothloric acid. Add 4 g of 
potassium iodlde, insert the stopper, and ailow to stand 
protected from Jight for 15 minutes. Add 100 mL of water, 
and titrate the liberated iodine with OJ N sodium thiosul- 
fate V5, using starch T5 as the indioator. Perform a blank 
determination, and make any necessary correction, Each mL 
of OJ N sodium thiosulfate is equivalent to 5.585 mg of 
iron (Fe). 


Ferric Ammonium Citrate for Orał 
Solution 


» Ferric Ammonium Citrate for Orał Solution con¬ 
tains Ferric Ammonium Citrate and an effen/es- 
cent mixture of a suitable organie acid and an 
afkali meta) bicarbonate, It contains not less than 
90,0 percent and not morę than 110.0 percent of 
the labeted amount of Fe, It may contain one or 
morę suitable flavor$, eolors, or stabilizing agents, 

Packaging and storage —Presen/e in tight, light-resistant 
containers, and storę in a cool place. 

Identification —A 6-g portion dissolves in 600 mL of water 
with effervescence. The coflected aas meets the require- 
ments of the test for Bicarbonate (191), and the resuiting 
solution meets the reguirements of the tests for Iron (191) 
and for Citrate (191). 


Uniformtty af dosage units (905)— 

FOR POWDER PACKAGED IN SłNGŁE-UNTT CONTAfNERS: meets the 
reguirements. 

Deliverable volume (698)— 

FOR POWDER PACKAGED IN MULTIPLE-UNIT CONTAINERS; meets 
Lhe requirements, 

Assay —Transfer about 6 g of Ferric Ammonium Citrate for 
Orał Solution, accurateiy weighed, to a ?50-ml roniral fiask, 
and di$solve in 100 mL of water. Allow the gas to escape, 
add 5 ml of hydrochlorie add and 4 q of potassium iodide, 
insert the stopper, and allow to staną protected from light 
for 15 minutes. Add 25 mL of water, and titrate the liber¬ 
ated iodine with OJ N sodium thiosulfate VS, using starch 
TS as the indicator. Perform a blank determination, and 
make any necessary correction. Each mL of 0.1 N sodium 
thiosulfate is equivalent to 5.585 mg of Fe. 


Ammonium Molybdate 

(NHOsMOrOj* • 4H 2 0 1236.00 

Molybdate (MojCW*-), hexaammonium, tetrahydrate; 
Hexaammonium molybdate tetrahydrate [12054-85-2]. 

DEFINITION 

Ammonium Molybdate contains NLT 99.3% and NMT 
101.8% of (NH 4 ) ń Mo 70 ^ * 4H 2 0. 

IDENTIFICATION 

* Procedurę 

Sampfe; 0.6 g 

Analysis: Dissolve the Sample in 1,4 mL of water and 
1 45 mL of ammonium hydroxide. Cool this mixture, 
and add slowly, with mixing, 7.2 mL of a well-coołed 
mlxture of 3.2 mL of nitric acid and 4 mL of water. AL 
Iow to stand for 24-48 h, and pass through a sintered- 
glass filter. To 5 mL of the filtrate add 2 mL of dibasic 
sodium phosphate TS. 

Acceptance criteria: A yellow precipitate is formed, 
and it is soluble in an excess or 6 N ammonium 
hydroxide. 

ASSAY 

* Procedurę 

Sample solution: Dissolve 0.7 g of Ammonium Molyb¬ 
date in 100 mL water. Adjust with dilute nitric acid to a 
pH of 4,0. Add saturated hexamethylenetetramine solu¬ 
tion to achieve a pH of 5-6, 

Analysis: Heat the Sampfe solution to 60°, and add 
0.2 mL of 0.1% 4-[2-pyridylazo]resordnol solution in al- 
cohol. Titrate with OJ M lead nitra te V5 from the yel¬ 
low color to the first permanent pink endpoint. Carry 
out a blank titration. Each mL of OJ M lead nitrate is 
equivalent to 17.66 mg of (NhLOeMo?©^ - 4H?0. 
Acceptance criteria; 99,3%-l 01.8% 

IMPURITIES 
Inorganit Jmpurities 

* Arsenate, Phosphate, and Siucate 

Sample solution: Dissolve 2.5 g of the analyte in 
70 mL of water in a Container other than glass, 

Control solution: Dissolve 0.5 g of the anafyte in 
70 mL of water in a Container other than glass, and 
add an amount of sodium sifieate solution equivalent 
to 0.02 mg of silica (SiOi). 

Analysis 

Samples: Sample solution and Control solution 
Adjust with 1.2 N hydrochforic add to a pH of be- 
tween 3 and 4, transfer to a glass Container, add 
2 mL of bromine TS, and adjust with 1,2 N hydro- 
chloric acid to a pH of 1.8 ± OJ. Heat aimost to 
boiling, and cool to room temperaturę. Dilute with 
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water to 90 ml, add TO ml of hydrochloric add f 
and transfer to a separator Add 1 mL of butyl alco- 
hol and BO mL of 4-methyl-2-pentan one, shake viq- 
orously, and allow the phases to separate. Discarcf 
the aqueous phase, and wash the ketone phase with 
three successive 10-mL portions of 1.2 N hydrochlo¬ 
ric acid, discarding the washings. To the washed ke- 
tonę phase add 10 mL of 1.2 N hydrochloric add to 
which has just been added 0*2 mL of a freshly pre 
pared solution (1 in 50) of stannous chloride in hy- 
drochloric acid* 

Acceptance criteria: Any blue color in the Sampie solu¬ 
tion does not exceed that in the Contro/ solution {NMT 
10 ppm), 

* Chloride and Sulfate, Chloride (221): A 0*5-g portion 

shows no morę chloride than 0,30 mL of 0.001 N hydro¬ 
chloric acid (NMT 20 ppm)* 

* Chloride and Sulfate, Sulfate (221): A 0.25-g portion 

shows no morę sulfate than corresponds to 1,0 mL of 
0.001 N sulfuric acid (NMT 200 ppm). 

Delete the following: 

Heaw Metals (231) 

Sampie stock solution: Dissolve 2.0 g of Ammonium 
Molybdate rh 20 ml of water, add 10 mL of 2.5 N so¬ 
dium hydroxide and 2 mL of ammonium hydroxide, 
and diiute with water to 40 mL. 

Contro! solution: To 10 mL of Sampie stock soiution add 
1*0 mL of Standard Lead Solution , prepared as directed 
under Heovy Metals (231), and dilute with water to 
40 ml. 

Sampie solution: Dilute the remaining 30-mL portion 
of me Sampie stock soiution with water to 40 mL. 
Analysis: To both the Sampie solution and the Control 
solution add 1.2 mL of thioacetamide-afycerin base T5 
and 2 mL of pH 3.5 Acetate Buffet , ano allow to stand 
for 5 min. 

Acceptance criteria: Any cofor in the Sampie solution 
does not exceed that in the Contro/ solution (NMT 

1 0 ppm).# (DtffcLił 14 wv 20 |B) 

» Insoluble Substances 

Sampie: 20 g 

Analysis: Dissolve the Sampie in 200 ml of water in a 
beaker, heat to boiling, cover, and heat on a steam 
bath for 1 b. Pass the hot soiution through a ta red 
fiiterrng crucible, wash the insoluble residue with hot 
water, and dry at 105° for 2 h. 

Acceptance tnteria: The weight of the residue is NMT 
1 mg (0.005%). 

* Nitrate 

Sampie: 1 g 

Analysis: Dissolye the Sampie in 10 ml of water con- 
taining 5 mej of sodium chloride, and add 0.10 mL of a 
solution (1 in 1000) of indigo carmine in 3,6 N sulfuric 
acid. 

Acceptance criteria: The blue color is not completely 
dtscharged in 5 min. 

* Macnesium and Alkałi Salts 

Sampie: 5*0 g 

Analysis: Dissolve the Sampie in 50 mL of water, and 
filter. To the fi!tratę add 0*5 g of sodium carbonate and 
25 mL of 2.5 N sodium hydroxide. Boil the solution 
gently for 5 min, cool, and pass through an ignited and 
tared filter. Wash the filter with 1 N ammonium hydrox- 
ide. Ignite the filter at 800 ±25° for 30 min. 

Acceptance criteria: The weight of the residue does 
not exceed 1 mg (NMT 0.02%). 

* Phosphate 

Standard solution: Dissolye 143.3 mg of dried mono- 
basie potassium phosphate in water to make 1000 mL, 
and then dilute 1.0 ml of this soiution with 3 N ammo¬ 
nium hydroxide to 100 mL. 


Sampie solution: Dissolve 20 g of the analyte in 
100 mL of 3 N ammonium hydroxide. 

Analysis 

Samples: Standard solution and Sampie solution 
Add 3*5 mL of ferric nitrate solution (1 in TO), and 
allow to stand for 15 min. Warm gently to coagulate 
the precipitate, and filter* Wash the filter severa1 ttmes 
with 1.5 N ammonium hydroxide, then wash the fil¬ 
ter with 60 mL of warm 4 N nitric acid to dissolye the 
residue on the filter, oollecting the filtrate in a glass- 
stoppered, 250-mL contcal fiask. Add 1 3 mL of am¬ 
monium hydroxide, warm to 40°, add 50 mL of am¬ 
monium molybdate T5, shake for 5 min, and allow to 
stand at 40° for 2 h. 

Acceptance criteria: Any yellow precipitate formed 
from the Sampie soiution does not exceed that from the 
Standard solution (5 ppm). 

ADDITIONAL REQUIREMENTS 

* Packaging and Storage: Preserve in tight containers. 


Ammonium Molybdate Injection 

» Ammonium Molybdate Injection is a sterile so¬ 
lution of Ammonium Molybdate in Water for In- 
jection. It contains not less than 85.0 percent and 
not morę than 115.0 percent of the labeled 
amount of molybdenum (Mo). 

Packaging and storage —Preserve in single-dose or multi- 
ple-dose containers, preferably of Type 1 or Type II giass. 
iabeling —Labei the injection to indicate that it is to be 
diluted to the appropriate strength with Sterile Water for 
Injection or other suitable fluid prior to administration. 
Identification— 

A: The Assay preparation, prepared as directed in the As- 
say t exhibits an absorption maximum at about 313 nm 
when tested as directed for Procedurę in the Assay. 

8: Add 03 mL of alkaline mercuric-potassium iodide T5 
to 5 mL of injection: a reddish-brown color develops. 

C: Evaporate 50 mL of Injection on a steam bath to a 
volume of about 0,3 mL, and add 0.3 ml of ammonium hy- 
droxide. Cool, and add sfowly, with mixing, a well-cooled 
mlxture of 1 mL of nitric aria and 1.2 mL of water. Allow to 
stand for 24 to 48 hours, and pass through a sinte red-g lass 
filter. To the filtrate add 0*5 ml of dibasic sodium phosphate 
T5: a yellow precipitate is formed, and it dissolves in an 
exce$s of 6 N ammonium hydroxide. 

Pyrogen (151)—łt meets the reguirements, the test dose 
bemg 10 mL of Injection per kg. 
pH (791): between 3*0 and 6*0, 

Particulafe Matter in Injectlom (788): meets the re¬ 
guirements for small-volume injections. 

Other reąuirements—II meets the requirement$ under Im 
jections ano Impianted Drag Products (1)* 

Assay— 

Ammonium hydroxide diluent —Dilute 40 mL of ammo¬ 
nium hydroxide with water to 1 000 mL Storę in a plastk 
bonie, 

Sodium sulfate solution —Dissolye 1 g of sodium sulfate in 
water to make 100 mL 

Molybdenum stock solution —Transfer about 1.84 g of pre- 
yiously assayed Ammonium Molybdate, accurately weigned, 
to a 1000-mL yolumetric fiask, dilute with Ammonium fty- 
droxide diluent to yolume, and mix* Tliis solution contains 
the equivalent of 1000 pg of molybdenum per mL. 
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Standard preparotions— -Transfer 0, 1.0, 2.0, 3.0, and 
4.0 mL, respectwely, of Molybdenum stock solution to sepa- 
rate 100-mL volumetric flasks, and to the respective flasks 
add 5.0, 4.0, 3.0, 2.0, and 1,0 mL of Ammonium hydroxide 
diluenL To each fiask add 10 mL of Sodium sulfate solution , 
dilute with water to volume, and mix. Tłiese Standard prepa - 
rations contain, respectively, 0, 10, 20, 30, and 40 pg of 
molybdenum per mL. 

Assay preparation— Transfer on accurately measured vol 
ume of Injection, equivalent to about 500 pg of molybde¬ 
num, to a 25-mL volumetric fiask, add 1.25 mL of Ammo¬ 
nium hydroxide diluent and 2.5 mL of Sodium sulfote solution, 
dilute wkh water to volume, and mix. 

Procedurę— Concomitantly determjne the absorbances of 
the Standard preparotions and the Assay preparation at the 
molybdenum emlssion linę of 313,3 nm with a suitable 
atomie absorption spectroph otom eter (see Atomie Absorption 
Spectroscopy (852)} eguipped with a molybdenum hollow- 
cathode lamp and a nitrous oxide-acetylene reducing flarne, 
using water as the blank. Plot the absorbances of the Stan¬ 
dardpreparotions ver$us concentration, in jig per ml, of mo- 
tybdenum, and draw the straiaht linę best fitting the five 
plotted points. Prom the grapn so obtained, determine the 
concentration, in pg per mL, of molybdenum in the Assay 
preparation. Calculate the guantity, m pq, of molybdenum 
(Mo) In each mL of the Injection taken By the formula: 

2 SCI V 

in which C is the concentration, in pg per mL, of molybde- 
num in the Assay preparation; and V is the volume, in ml, o ; 
injection taken. 


Amobarbital Sodium_ 

CnHuNjtNaOj 248.25 

2,4,6(1 ^,3N,5H)-Pyrimidinetrione, 5-ethyl-5-(3-methyl- 
butyl)-, monosodium salt. 

Sodium 5-ethyl-5-isopentylbarbiturate [ 64-43-7 J, 

» Amobarbital Sodium contains not less than 
98.5 percent and not morę than 100.5 percent of 
CiiHi^NaCb, calculated on the dried basis. 

Padkaging and storage—Preserve in tight contain ers. 
labeling—Where it is tntended for use in preparing inject- 
able dosage forms, the labę) States that it is sterile or must 
be subjected to further processing during the preparation of 
injectabie dosage forms. 

U5P fteference standard* * (11)— 

USP Amobarbital RS 
USP £ndotoxin RS 

Completeness of solution (641)—Mix 1.0 g with TO ml 
of carbon dioxide-free water: after 1 minutę, tne solution is 
elear and free from undissolved solid. 

Identification— 

A: Infrared Absorption (197K): of residue obtained in the 
Assay. 

B: Ignite about 200 mg: the residue effervesces with acid 
and responds to the tests for Sodium (191). 
pH (791): not morę than 11.0, in the solution prepared 
for the test for Completeness of solution ♦ 

Loss on dtylng (731)—Dry about 1 g, accurately weighed, 
at 105° for 4 hours: it loses not morę than 2.0% of its 
weight. 


Oefete the fol Iow Ing: 

# Heavy met ais, Method II (231): 0.003%.* ( oi hoa 1 ^ 2018 ) 

Other reguł rements—Where the label States that 
Amobarbital Sodium is sterile, rt meets the reguirements for 
Steńlity and Bacteriol endotoxins under Amobarbital Sodium 
for Injection. Where the label States that Amobarbital Sodium 
must be subjected to further processing during the prepara- 
tlon of injectabie dosage forms, U meels the requirements 
for Bacterial endotoxins under Amobarbital Sodium for injec¬ 
tion. 

As^y—Dissolve about 500 mg of Amobarbital Sodium, ac¬ 
curately weighed, in about 15 mL of water in a separator. 

To the solution add 2 mL of hydrochloric acid, shake, and 
completely extract the liberated amobarbital with 25-mL 
portions of chloroform. Test for completeness of extraction 
by extracting with an additional 10-mL portion of chloro¬ 
form and evaporating the so!vent: not morę than 0.5 mg of 
residue remains. Filter the combined extract through a glass 
fil ter funnel Ento a tared beaker, and wash the separator and 
the filter with severaf smali portions of chloroform. Evapo- 
rate the combined fil tratę and washings on a steam bath 
with the aid of a current of air, dry the residue at 105° for 
30 minutes, cool, and weigh. The weight of the residue, 
multiplied by 1.097, represents the weight of 
CnHtfNjNaÓi, 


Amobarbital Sodium for Injection 


DEFINITION 

Amobarbital Sodium for Injection is Amobarbital Sodium 
suitable for narenteral use. It contains NLT 98.5% and 
NMT 100.5% of the labeled amount of amobarbital so¬ 
dium (CnH^KhNaOj), calculated on the dried basis. 

IDENTIFICATION 

* A. Infrared Absorption (197K) 

Sampie; Residue obtained in the Assay 

Acceptance criteria: Meets the requirements 

• B. Identification Tests—General, Sodium (191) 

Sampie: Nominalfy 200 mg of amobarbital sodium 
from Amobarbital Sodium Tor Injection 

Analysis; Ignite the Sampie. 

Acceptance criteria: The residue effervesces with add 
and meets the reguirements of the tests. 

ASSAY 

« Procedurę 

Sampie solution: Transfer nominalfy 500 mg of 
amobarbital sodium from Amobarbital Sodium for Injec¬ 
tion to a suitable separator, and dissolve in 15 mL of 
water. Add 2 mL of hydrochloric acid, and shake. Com¬ 
pletely extract the amobarbital with 25-mL portions of 
chloroform. Combine the chloroform extractions, and 
pass through a glass filter funnel into a tared beaker. 
Wash the separator and the filter with several smali por¬ 
tions of chloroform. Use the combined chloroform ex- 
tractions and the washings. 

Test for completeness of extraction: Extract the re- 
maining solution in the separator with an additional 
10-mL portion of chloroform, and evaporate the sol- 
vent; NMT 0.5 mg of residue remains, 

Analysis: Evaporate the Sampie solution on a steam bath 
with the aid of a current of air. Dry the residue al 105° 
for 30 min, cool, and weigh. 

Calculate the percentage of the labeled amount of 
amobarbital sodium (CnHiyN^NaOs) in the portion of 
Amobarbital Sodium for Injection taken: 


rr 


Result = (W,IW i) x (Mrt/Mć) x 100 
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W* - weight of the residue from the Analysis (mg) 

W$ - nominał weight of amobarbital sodium in fne 
Sample solution (mg) 

Hi - molecular weight of amobarbital sodium, 
248.25 

M ,2 = molecular weight of amobarbital, 2262.1 

Acceptance cnteria: 98.5%-100*5% on the dried basis 

PERFORMANCE TE5TS 

• Uniformity of Dosage Units (905): Meets the 
requirements 

IMPURiTIES 


Delete the foflowtng: 

•- Heavy Metals, Method II <231): NMT 30 ppm. 

Jin-JOlB) 

5PECIHC TEST5 

* INJECTION5 AND IMPLANTED DRUG PRODUCTS (1), Spedfic 

Tests, Completeness and darity of Solutions: At the time of 
use, it meets the reguirements. 

* COMPLETENESS OF SOLUTION (641) 

Sample solution: 1 g of amobarbital sodium from 
Amobarbital Sodium for Injection in 10 ml_ of carbon 
dioxide-free water 

Acceptance cnteria: After 1 min, the solution is elear 
and free from undissolved solid, 

o LOSS ON DRYtNG (731) 

Sample: 1 g 

Analysis: Dry the Sample at 105° for 4 h. 

Acceptance criteria: NMT 1,0% 

* PH (791) 

Sample solution: Nominałly 1 00 mg/mL of amobarbital 
sodium from Amobarbital Sodium for Injection in car¬ 
bon dioxideTree water 
Acceptance criteria: NMT 11,0 

* Steriuty Tests (71): Meets the reguirements 

* Bacterial Endotoxins Test (85): It contains NMT 0,4 

USP £ndotoxin Units/mg of amobarbital sodium, 

* OTHER Requirement 5: It meets the requirements in tabel - 

ing (7), Labels and Labeling for Injectable Products 

ADDITIONAL REQUIREMENT5 

Change to read: 


DEFINmON 

Amodiaguine contains NLT 97,0% and NMT 103.0% of 
amodiaąuine (C 20 H 22 CIN 1 O), calculated on the anhydrous 
basis. 

IDENTIFICATION 

* A, INFRARED ABSORPTION (197K) 

Standard: Dissolve 20 mg of USP Amodiaquine Hydro- 
chloride RS tn 10 mL of water in a separator, add 1 mL 
of ammonium hydroxide, and extract by shaking with 
25 mL of chloroform. Draw off and evaporate the ohlo* 
roform extract, and dry the residue at 105° for 2 h. 
Acceptance criteria: Meets the requirements 

* B. Ultraviolet Absorption (197U) 

Sample solution: lOpg/mL in 0,1 N hydrochloric acid 
Acceptance criteria: Meets the requirements 

ASSAY 

* Procedurę 

Standard solution: 15 jjg/mL of USP Amodiaquine Hy~ 
drochlortde RS in 0,1 N hydrochloric add 
Sample solution: 15 f.ig/mL of Amodiaguine In 0,1 N 
hydrochloric acid 
Instrumental conditions 
(See Ultraviolet-Visibie Spectrascopy (857).) 

Modę: UV 

Analytical wavełength: 342 nm 
Celi: 1 cm 

Blank: 0.1 N hydrochloric acid 
Analysis 

Samples: Standard solution and Sample solution 
Calculafe the percentage of amodiaguine (C^H^CINaO) 
in the portion of Amodiaquine taken: 

Result = (A v fA>) x (CdCu) x (Ki/Hz) x 1 00 

A u - absorbance of the Sample solution 
As = absorbance of the Standard solution 
Q - concentration of USP Amodiaqutne 

Hydrochloride RS in the Standard solution 
(Mg/mL) 

Co = concentration of Amodiaguine in the Sample 
solution dig/ml) 

Ht - molecular weight of amodiaguine, 355.86 
Mrt = molecular weight of anhydrous aminodiaguine 
hydrochloride, 428.79 

Acceptance criteria: 97.0%-103,0% on the anhydrous 
basis 


* Packaging and Storage; Preserve as described tn *Pack- 
aging and Storage Reguirements (659), Injection Packaging, 
Packaging for constitutionm 

* USP Reference Standards (11) 

USP Amobarbital RS 
USP Endotoxin RS 


Amodiaguine 



CioHnONiO 355.86 

Phenol, 4-[{7<hloro-4-quinolinyl)amino]-2*[(diethylamino)- 

methyl]-; 

4-[(7'Cnloro-4-quinolyl)amino]-a-(diethylamino)-o-cresol 


IMPURITIES 

* Residue on Ignjtion (281): NMT 0.2% 

• ORGANIC IMPURITIES 

Standard solution A: To 20 mg of USP Amodiaqulne 
Hydrochloride RS in a giass-stoppered test tubę add 
1,0 mL of chloroform (saturated with ammonium hy- 
drqxide), and shake vigorously for 2 min. Al Iow the 
solids to settle, and decant the lrquid into a second test 
tubę. 

Standard solution B: Standard solution A and chloro¬ 
form (saturated with ammonium hydroxide) (1 in 200) 
Sample solution: 15 mg/mL of Amodiaguine in chloro¬ 
form (saturated with ammonium hydrox!de) 

Chromatographic system 

(See Chromutugrupny (621), Thin-Layer Chramoto- 
graphy.) 

Modę: TLC 

Adsorbent: 0.25-mm layer of chromatographic sllica 
gel mixture 

Application vo!ume: 10 pL 
Devefoping solvent system: Chloroform (saturated 
with ammonium Jiydroxide) and dehydrated alcohol 
(9:1) 

Analysis 

Samples: Standard solution A, Standard solution B t and 
Sample solution 
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Develop the chromatogram untll the soivent front has 
moved about three-fourths of the length of the piąte, 
Remove the piąte from the developing cham ber, 
tnark the solvent front, allow the solvent to evapo¬ 
ra te, and examine the piąte under short-wavelength 
UV light 

Acceptance criteria; The chromatograms show prind- 
pal spots at about the same Rp value; and no secondary 
spot, lf present In the chromatogram from the Sampie 
soiution, is morę intense than the principal spot ob- 
talned from Standard soiution B. 

SFECIFIC tests 

* Water D eterm inatiom, Method l (921): NMT 0.5% 

ADDITIONAL REQUflREEV1FNT$ 

o Packacjng ano StohaCE: Presen/e in trght containers. 

• USP Reference Standards ( 11) 

USP Amodiaguine Hydrochloride RS 


AmodSaguSne Hydrochloride 

CjoHiaCINiO • 2HCI ■ 2H 2 0 464.81 

C 20 H 2 2CIN 3 O • 2HCI 428,79 

Phenol, 4“[(7“Chloro-4“quinolinyl)amino]'2-[(diethyJamfno)" 
methvl]- y dihydrochloride, dihydrate; 

4-[(7-CnIoro-4-quinolyl)amEno]-ot-(diethylamino)-o-cresol dt- 
hydrochloride dihydrate [6398-98-7]. 

Anhydrous [69-44-3]. 

DEFIN1TION 

Amodiaquine Hydrochloride contains NLT 97.0% and NMT 
103.0% of amodiaqurne hydrochloride (C^HizClNsO - 
2HCI), calculated on the anhydrous basis. 

IDENTUFtCATSON 
■ A. Rnfrared Absorption (197K) 

Sample: Dissolve 20 mg of Amodiaquine Hydrochloride 
in 10 ml of water In a separator. Add 1 mL of ammo- 
nium hydroxlde, and extract by shaking with 25 mL of 
chloroform. Draw off and evaporate the chloroform ex- 
tract, and dry the residue at 105° for 2 h, 

Acceptance criteria: Meets the requirements 
o B. Ultraviolet Absorptfon (197U) 

Sample soiution: 10pg/mL in dllute hydrochloric acid 
(1 in 100) 

Acceptance criteria: Meets the reguirements 
® C Identification Tests—General, Chloride { 191): Meets 
the reguirements 

« D. The retention time of the major peak of the Sampfe 
soiution eorresponds to that of the Standard soiution , as 
obtained in the Assay. 

ASSAY 
o Procedurę 

Buffer: 6.8 g/t of monobasic potassium phosphate In 
water. Add TO mL of perchioric acid to each 1 L of so¬ 
lu don, adjust with phosphoric add to a pH of 2,5 ± 

0.5, and pass through a filter of 0.45-pm porę size. 
Mobile phase: Metnanol and Buffer (22:7 8) 

System suitability soiution: 0,15 mg/mL of USP 
Amodiaąuine Hydrochloride RS and 0,15 mg/mL of USP 
Chloroguine Phosphate RS in water 
Standard soiution: 0,15 mg/mL of USP Amodlaquine 
Hydrochloride RS in water 
Sample soiution: 0.15 mg/mL in water 
Chromatographic system 
(See Cbromatograpny (621), System Suitability.) 


Modę: LC 

Detector: UV 224 nm 
Column: 4.6-mm x 10-cm; 5-pm packing LI 
Column temperaturę: 25° ± 5 Q 
Flow ratę: 1 .2 mL/min 
Injection volume: 10 jjL 
System suitability 
Sample: System suitability soiution 
[Noi Ł —The re!ative retention Limes for chloroquiue 
phosphate and amodiaguine hydrochloride are 0.8 
and 1 . 0 , respectively.] 

Suitability reguirements 

Resolution: NLT 1.5 between amodiaguine hydro- 
chloride and chlorogulne phosphate 
Tailing factor: NMT T5 for amodiaguine hydrochlo¬ 
ride and chloroquine phosphate 
Relative standard devtation: NMT 2,0% for amodia- 
quine hydrochloride and chlorogulne phosphate 
Analysis 

Sam pies: Standard soiution and Sampfe soiution 
Calculate the percentage of amodiaguine hydrochloride 
(C 20 H 22 CIN 3 O - 2 HCI) in the portion of Amodiaguine 
Hydrochloride taken: 

Result = (fu/r 5 ) x (Q/C u) x 100 

r u - response from the Sample soiution 

r$ - response from the Standard soiution 

Cs - concentratton of USP Amodiaguine 

Hydrochloride RS in the Standard soiution 
(mg/mL) 

Cu - concentration of Amodiaguine Hydrochloride 
in the Sample soiution (mg/mL) 

Acceptance criteria: 97.0%-103.0% on the anhydrous 
basis 

IMPURITIES 

* Residue on Ignetion (281): NMT 0.2% 

* ORGANIC IMPURITIES 

Buffer, Mobile phase, System suitability soiution, 
Standard soJutton, Sample soiution, Chromato¬ 
graphic system, and System suitability: Proceed as 
directed in the Assay. 

Analysis 

Sampie: Sample soiution 

Caiculate the percentage of each impurity in the por¬ 
tion of Amodiaguine Hydrochloride taken: 

Result s= (fu/ri) x 100 

ru = response of each impurity from the Sample 
soiution 

rr -sum of the responses from the Sampie soiution 

Acceptance criteria 
lndrvidual impurity: NMT 0.5% 

SPECIF8C TESTS 

■ Water Determinatiom, Method / (921): 7.0%-9.0% 

* Completeness of Solution (641): A soiution of 200 mg 
in 10 mL of water is elear. 

ADDITIONAL REQU8REMENT5 

* PACKAGING and Storage: Preserve in tight containers. 

* USP Reference Standards (11) 

USP Amodiaquine Hydrochloride RS 
USP Chlorogume Phosphate RS 


Amodiaguine Hydrochloride Tablets 

DEFINITION 

Amodiaquine Hydrochloride Tablets contain an amount of 
amodiaguine hydrochloride (OaH^CINiO ■ 2HCI ■ 2W?Q) 
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equivalent to NLT 93.0% and NMT 107.0% of the labeled 
amount of amodiaguine (CzoH^CINjO), 

IDENTIFICATION 
5 A. 1NFRARED ABSORPTION (197K) 

Sam ple: Powder 1 or morę TabJets, and transfer a por- 
tion of Lhe powder, equivalent to 50 mg of amodia- 
auine, to a 125-mL separator. Add 20 ml of water, and 
snake for 1 min. Add 25 mL of chloroform and 1 ml of 
ammonium hydroxide, shake for 2 min, and when set- 
tled, filter the chloroform extract through cotton that 
previously has been rinsed with chloroform, collecting 
the extract in a vesse! suitable for evaporation. £vapo~ 
ratę the chloroform, and dry the residue at 105° for 1 
h. 

Acceptance criteria: Meet the requirements 
* B. The retention time of the amodiaqutne hydrochloride 
peak of Lhe Sampie soiution corresponds to that of the 
Standard soiution, as obtained in the Assay . 

ASSAY 
® PROCEDURĘ 

Buffer: 6,8 g/L of monobasic potassium phosphate in 
water. Add 1.0 mL of perchforic add to each 1 L of so~ 
lution, adjust with phosphoric acid to a pH of 2.5, and 
pass through a fifter of 0.45-pm porę size, 

Diluent: 1 % (v/v) hydrochloric add in water 
Mobile phase: Metnanol and Buffer (22:78) 

Standard soiution: 0.15 mg/mL of USP Amodiaquine 
Hydrochloride RS and 0.15 mg/mL of USP Chloroquine 
Phosphate RS in water 

Sam ple soiution: Transfer a cjuantity equivalent to 
7,5 mg of amodiaguine hydrochloride from finely pow- 
dered Tablets (NLT 20} Lo a 50-mL volumetric fiask, and 
dissolve in and dilute with Difuent to volume, Sonicate 
for 25 min at 29°, Pass 1 0 mL through a nylon filter of 
0.2-pm porę size, discarding the first 4 mL Use 2 mL 
for the analysis. 

Chromatographic system 
(See Chromatography (62 1), System Suita bili ty.) 

Modę: LC 

Detector: UV 224 nm 
Column: 4.6-mm x 10-cm; 5-pm packing LI 
Flow ratę: 1 ,2 ml/min 
Injection volume: 10 jjtL 
System suitabtlfty 
Sampie: Standard salution 

[NOTĘ—The relative retention times for the chloroquine 
and amodiaquine peaks are 0.8 and 1 . 0 , respectively.] 

Suita bili ty requirements 

ResoJution: NLT 1.5 between amodiaquine hydro¬ 
chloride and chloroquine phosphate 
Tailrng factor; NMT 1.5 for amodiaquine hydrochlo- 
ride and chloroguine phosphate 
Relative standard deviation: NMT 2.0% for amodia- 
aiiine hydrochloride and chloroqurne phosphate 
Analysis 

Samples: Standard soiution and Sampie soiution 
Calculate the percentage of the labeled amount of 
amodiaquine (C^H^^CIN^O) in the portion of Tablets 
taken: 

Resutt - (ru/n) * (Cj/Cy) x 1 00 

r u = peak response from the Sampie soiution 

n = peak response from the Standard soiution 

Cs = concentration of amodiaquine in USP 
Amodiaauine Hydrochloride RS in the 
Standard soiution (mg/mL) 

C u - nominał concentration of amodiaquine in the 
Sampie soiution (mg/mL) 


Acceptance criteria: 93.0%-1 07.0% 

PERFORMANCE TEST5 
a DlSSOLUTION (711) 

Medium: Water; 900 mL 
Apparatus 2: 50 rpm 
Time: 30 min 
Detector: UV 342 nm 

Standard soiution: USP Amodiaquine i lydrochloride RS 
in Medium 

Sampie soiution: Filter portions of the soiution under 
test, suitabfy diluted with water, tf necessary, in com- 
parison with a Standard soiution having a known con- 
centrafton of USP Amodiaquine Hydrochloride RS. 
Analysis 

Samples: Standard soiution and Sampie soiution 
Determine the amount of amodiaquine hydrochloride 
(C 2{ł H 22 CIN 3 0 ■ 2HCI - 2H 2 0) dissolved from UV 
ahsorbances. 

Toierances: An amount of amodiaauine hydrochloride 
(C 2 oH 22 CIN 3 0 ■ 2HCI - 2H 2 0) equlvafent to NLT 75% (Q) 
of the fabeled amount of amodiaquine (C 2 oH 22 CiNi0) is 
dissolved. 

o Uniformity of Dosage Units (905): Meet the 
reguirements 

ADDITIONAL REQU3REMENTS 

e Packaging and Storage: Preserve in tight containers. 

* USP REFERENCE STANDARD5 (11) 

USP Amodiaguine Hydrochloride RS 
USP Chloroguine Phosphate RS 


Amoxapine 



Ci2Hi 6 CfN 3 0 313.78 

Dibenz[L>,fl[1,4]oxazepine, 2-chloro-l L(l-piperazinyl)-; 

2-Chloro-11 -(1 -piperazinyl)dibenz[£?,/][1,4]oxazepine 
[14028-44-5], 

DEFINITION 

Amoxapine contains NLT 98.0% and NMT 102.0% of 
amoxapine (Cj/HisCI^G), calculated on the dried basis. 

IDENTIFICATION 

O A, INFRARED ABSORPTION (197K) 

s B. The retention time of the major peak of the Sampie 
soiution corresponds to that of the Standard soiution , as 
obtained in the Assay. 

ASSAY 

» Procedurę 

Buffer: 3.9 g/L of ammonium acetate in water adjusted 
with acetic acid or diluted ammonia soiution to a pH of 
7.3 

Mobile phase: Acetonjtrile and Buffer (30:70) 

Diluent: Acetonrtrile and Buffer (70:30) 

System suitabiiity soiution: 0.1 mg/mL each of USP 
Amoxapine RS and USP Amoxapine Related Compound 
G RS In Difuent 

Standard soiution: 0,1 mg/mL of USP Amoxapine RS In 
Difuent 

Sampie soiution: 0,1 mg/mL of Amoxapine in Difuent 
Chromatographic system 
(See Chromatography (621), System Suitabiiity.) 
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Modę: LC 

Detector: UV 254 nm 

Column: 4,ó-mm x 7*5-cm; 2*5-pm or 2,7-pm packing 

Column temperaturę: 35° 

Flow ratę: 1.2 mL/min 
Injection volume: 10 pL 
System suitability 

Sam pies: System suitability solution and Standard 
solution 

[NOTĘ—The relative retention times for amoxapjne and 
amoxapine related compound G are 1-0 and 1*3, 
respectively*] 

Suitability requirements 

Resolutron: NLT 1.5 between amoxapine and amox- 
apine related compound G, System suitability solution 
Tailing factor: 0,8-1,8, Standard solution 
Relatwe standard deviation: NMT G.73%, Standard 
solution 
Analysis 

Samples: Standard solution and Sampie solution 
Calculate the percentage of amoxapine (Ci/HieCINiO) 
in the portion of Amoxapine taken: 

Resulf - (rjrs) x (Q/Cii) x T 00 

ru - peak response of amoxapine from fhe Sampie 
solution 

fs - peak response of amoxapine from the 
Standard solution 

Cs - concentration of USP Amoxapine RS in the 
Standard solution (mg/mL) 

Cy - concentration of Amoxapine in the Sampie 
solution (mg/mL) 

Acceptance criteria: 98.0%-l 02.0% on the dried basis 

IMPURITIE5 

■ Residue on Ggnition (281): NMT 0.1% 

O Organic Impurities 

Solution A: 3.9 g/L of ammonium acetate in water ad- 
justed with acetic add or diluted ammonia solution to a 
pH of 73 

Solution B: Acetonitrile 
Mobile phase: See Table T 


Table T 


Time 

(mim 

Solution A 

(%> 

Solution E 

(%) 

0 

70 

30 

5 

70 

30 

7*5 

60 

40 

15 

60 

40 

20 

20 

80 

25 

20 

80 

30 

70 

30 

35 

70 

30 


Diluent: Solution A and Solution 8 (30:70) 

System suitability solution: 1 mg/ml of USP Amox- 
apine RS and 1*5 pg/mL of USP Amoxapine Related 
Compound G RS in Diluent 

Standard solution: 1 jug/mL of USP Amoxapine RS, and 
I.Sjtg/mL each of USP Amoxapine Related Compound 
G RS and USP Amoxaprne Related Compound D RS in 
Diluent 

Sampie solution: 1000 pg/mL of Amoxapine in Diluent 
Chromatographic system: Proceed as directed in the 
Assay* 

System suitability 

Samples: Sys tem s u itabiliity solu tfan and Standard 
solution 


[NOTĘ—See Table 2 for the relative retention timesj 

Suitability requirements 

Peak-to-valJey ratio; NLT 3 between amoxapine and 
amoxapine related compound G, System suitability 
solution 

Relative standard deviation: NMT 5.0% each for 
amoxapine, amoxapine related compound G, and 
amoxapine related compound D, Standard solution 
An a łysi s 

Samples: Standard solution and Sampie solution 
Calculate the percentage of amoxaptne related com¬ 
pound G and amoxapine related compound D in the 
portion of Amoxapine taken: 

Result = (rufr s ) x (Cj/Q) x 1 00 

fu - peak response of amoxapine related 
compound G or amoxapme related 
compound D from the Sampie solution 
rs - peak response of amoxapine related 
compound G or amoxapine related 
compound D from the Standard solution 
Cj = concentration of USP Amoxapine Related 

Compound G RS or USP Amoxapine Related 
Compound D RS in the Standard solution 
O-ig/mL) 

C v - concentration of Amoxaplne in the Sampie 
solution (pg/mL) 

Calculate the percentage of any other impurity in the 
portion of Amoxapine taken: 

Result = (fu/cs) x (Cs/Cu) x 100 

ru - peak response of any other impurity from the 
Sampie solution 

r s - peak response of amoxapine from the 
Standard solution 

Cs " concentration of USP Amoxapine RS in the 
Standard solution (pg/mL) 

C u = concentration of Amoxapine in the Sampie 
solution (pg/mL) 

Acceptance criteria: See Tobie 2 , Disregard peaks that 
are less than 0,02% of the amoxapine peak. 


Table 2 


Name 

Relative 

Retention 

Time 

Acceptance 

Criteria, 

NfliflT (%) 

Chiorophenoxy- 
anifine urea 
anafom 

0.57 

0.10 

Amoxapine 

1*0 

_ 

Amoxapine related 
compound G 

1,4 

0.15 

Amoxapine related 
compound D 

1.7 

0.15 

Chlorophenoxy- 

ani1ine b 

2.9 

0.10 

Chlorophenoxy- 
aniline carbamatec 

3.8 

0.10 

N Carbamoyl 
amoxap3ngtf 

4.3 

0.10 

Amoxapine dimer 

5.0 

0,10 


h N-[2-(4-Chrorophenoxy)phEny IJ piperazynę-1 -carboxarnide. 

2-(4-C h la rophenaxy)an i I i n g . 
c Ethyl [2-(4 “ Chloro phenoxy)phenyl]carba ma te, 
4-(2-ChlorDdibEnzo[b,f][l r 4]oxazepin 1T -yh-W-[2-C4<hlarophenox- 
y) ph e ny I] pi peraztn e-1 -ca rb oxa mide. 

M, 4-B i s (2-di to rod rben zo[6, f] [1,4 ] oxa zepi n e-11-y l )pi perazi ns. 
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Table 2 (Continued) 


Na me 

Relative 

Retention 

Time 

Acceptance 

Criteria, 

NMT (°/o) 

Any individual 
unsperified 
imourity 

— 

0.10 

Total imourities 


0.50 


a N-[Z-(4-Ch1orophenoxy)phenylJpipGrazine-l -carboxamide, 

41 2-(4- Ch I orap h g noxy) a nili ne. 
c Ethyl [2-(4-ChloroplTćnoxy)phenyJ]carbamate. 
lJ 4-(2-ChJprodibenzo[b, (|[1 x 4]oxazepin‘11 -yl)-l^^[2T4<hlorophe^LGX- 
y ) p heny l]pi pe ra z in e-i -ca rbo xa m Id e. 

c 1,4-Bi5(2-chIorodibenzo[b, (j [1 ^JoKazeplne-l 1 -yl)pjpefazEne. 

SPECIFIC TEST5 
* Loss ON Drying (731) 

Anaiysis: Dry at 105° for 4 h. 

Acceptance criteria: NMT 0.5% 

ADDITIONAL REQUIREMENTS 
^ Packaging and Storage: Preserve in tight containers, 
a U5P Reference Standards (11) 

USP Amoxapine RS 

USP Amoxapine Related Compound D RS 

2- Chlorodibenzo[^/J-[l ,4]-oxazepm-11 -one. 
C 13 H B CINOa 245.66 

USP Amoxapine Related Compound G RS 

3- Chloro-l 1 -(piperazin-1 -yl)dibenzo[6,f][1 ,4]oxazepine. 
Ci 7 Hi 6 CINiO 313.78 


Amoxapine Tablets 

DEFINITION 

Amoxapine Tablets contain NLT 90,0% and NMT 110.0% of 
the labeled amount of amoxapine (CizHieCIN^O). 

IDENTIFU C ATION 

* A. ENFRARED Absorption (197K) 

Sample: Tnturate a quantlty of finely ground Tablets, 
equfvafent to 50 mg of amoxapine, with 10 ml of chlo¬ 
roform, and fiker, Evaporate the filtrate on a steam 
bath to dryness (about 30 min), 

* B. The retention time of the major peak of the Sample 

solution corresponds to that of the Standard solution f as 

obtained in the Assay, 

AS5AY 

* Procedurę 

Solution A: 1,38 g/L of monobasic sodium phosphate 
in water 

Solution B: 113 g/L of tetrametbylammonEum chloride 
in water 

Mobile phase: Transfer 20.0 mL of Solution B, 4.0 mL of 
dilute phosphonc add (1 in 5), and 720 mL of acetoni- 
trile to a 2000-mL volumetric fiask, Dilute with Solution 
A to volume. 

Standard stock solution: 1 mg/mL of USP Arnoxapme 
RS in acetonitrlle. Shake by mechanical means to dis- 
solve, and then dilute with acetonitrlle to vofume. 

Standard solution: 0.1 mg/mL from the Standard stock 
solution diluted with Mobile phase 

Sample stock solution: Nominally 1 mg/mL of amox- 
aprne from NLT 20 finely powdered Tablets prepared as 
foliows* Transfer a su kable quantity of the powder to a 
volumetric fiask. Add 80% of the fiask volume of Mobile 
phase, and shake vigorously by mechanical means for 
20 min, Dilute with Mobile phase to volume, and fil ten 

Sample solution: 0,1 mg/mL from the Sample stock so¬ 
lution diluted with Mobile phase 


Chrom atographk system 

(See Chromatography (621), System Suitability,) 

Modę: LC 

Detector: UV 254 nm 
Column: 4.6-mm x 25-cm; pac king LI 
Plow ratę: 1,5 mL/min 
Injection volume: lOpL 
System suitability 
Sample: Standard solution 
Suitability requirements 

Column efficiency: NLT 1200 theoretical plates 

Tailing factor: NMT 1.8 

Relative standard deviatron: NMT 2.0% 

Anaiysis 

Samples; Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
amoxapine (GzHińCINaO) in the portion of Tablets 
taken: 

Result = (fu/fs) x (Q/C u ) x 100 

r u - peak response of amoxapine from the Sample 
solution 

rs = peak response of amoxapme from the 
Standard solution 

Cs = concentration of USP Amoxapine RS in the 
Standard solution (mg/mL) 

Cu - nominał concentration of amoxapine in the 
Sample solution (mg/mL) 

Acceptance criteria: 90.0%-110,0% 

PERFORMANCE TEST5 
o DlSSOLUTION (711) 

Medium: Simulated gastric fluid (without enzyme); 
900 mL 

Apparatus 2: 50 rpm 
Time: 30 min 

Sample solution: Sample per Dissolution (7 11). 
Standard solution: USP Amoxapine RS having a con¬ 
centration similar to the expected Sample solution in 
Medium 

Instrumental conditions 
Analytical wavelength: 294 nm 
Anaiysis 

Samples: Sample solution and Standard solution 
Determine the percentage of the labeled amount of 
amoxapine (GzHińCIN^O) dissolved from UV ab- 
sorbances of filtered portlons of the Sample solution, 
suitably diluted with Medium, if necessary. 

Calculate the percentage of the labeled amount of 
amoxapine (CizHjgGN^O) dissoIved; 

Result = (AJA,) x Ci x V x (1 /i) x 100 

Au - absorbance of the Sample solution 
Ar = absorbance of the Standard solution 
C 5 = concentration of the Standard solution 
(mg/mL) 

V = volume of the Medium, 900 mL 
JL - label claim (mg/Tablet) 

Toierances: NLT 80% (Q) of the labeled amount of 
amoxapine (G 7 Hi sClN^O) is dissolved. 

* Uniformity of Dosage Units (905): Meet the 

reguirements 

ADDITSONAL REQUQREMENTS 

• Packaging and Storage: Preserve in well-dosed 
containers. 

° USP Reference Standard* (11) 

USP Amoxaplne RS 
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Amojcicilllra 



Ci6H l9 N 3 0 5 S ' 3H 2 0 419.45 

4-Thia-l ~aza bicydo[ 3.2.0] heptane-2-carboxyi ic acid, 

6- [[aniino(4-nydroxyphenyl)acetyl]aminoj-3,3-dEmethyl' 

7- oxo-, tri hyd ratę [25-[2ot,5a,6/3(S*)]]-; 
(25,5/?,6fl)-6-[(tf)-(-)^Arnino-2-(/>hydroxyphenyi)- 

acetamido]-33-dimethyl-7-oxo-4-thia-1 -azabicycl 0(3.2. 
0jheptane“2“Carboxy!ic acid trihydrate [61 336-70-7]. 
Anhydrous 365.41 

[26787-78-0]. 

DEFINITEON 

Amoxiciilin contains NIT 900 jag and NMT 1050 jag of 
CińHisNjO^S per mg, calculated on the anhydrous basis. 

IDENTIFICATION 
® Bnfrared ABSORPTION (197K) 

AS5AY 
* PROCEDURĘ 

Diluent: 6.8 g/L of monobasic potassium pbosphate in 
water. Adjust with a 45% (w/w) solution of potassium 
hydroxlde to a pH of 5.0 ± 0.1. 

Mobile phase; Acetonitrile and Diluent (1:24) 

Standard solution: 1.2 mg/mL of USP Amoxicifltn RS in 
Diluent. [Notę—U se this solution within 6 h.] 

Sam ple solution: 1.2 mg/mL of AmoxictlUn in Diluent. 
[NOTĘ—Use this solution within 6 h.] 

Chromatographic system 
(See Chromatography (62*1), System Suitability.) 

Modę: LC 

Detector: UV 230 nm 
Column: 4-mm x 25-tm; packing LI 
Flow ratę: 1.5 mL/min 
Injection size: 10 pL 
System suitability 
Sampfe: Standard solution 
Suitability requirements 
Tailing faetor: NMT 2.5 
Relafive standard deviafion: NMT 2.0% 

Anaiysrs 

Sam pies: Standard solution and Sample solution 
Calcutate the guantity, in jtg/mg, of CisHigN^OsS in the 
portion of Amoxiciilin taken: 

Result = (ru/r s ) x (Cs/Cu) x P 

ru - peak response from the Sample solution 

rs - peak response from the Standard solution 

C 5 = concentration of USP Amoxidflln RS in the 
Standard solution (mg/mL) 

Cu = concentration of Sample solution (mg/mL) 

P - potency of amoxiciflin in USP Amoxicillin RS 
(jag/mg) 

Acceptance cnteria: 900-1050 pg of Ci ó H^N 3 0 5 S per 
mg on the anhydrous basis 

IMPURITIES 
Organie Empuirities 
o PROCEDURĘ 

Solution A: 2.72 g/L of monobasic potassium phos- 
phate. Adjust with 1 N potassium hydroxide or 20% 
phosphoric acid to a pH of 5.0 ± 01. 


Solution B: Methano! 

Mobile phase: See the gradient table below. 


Time 

(mini 

Solutkm A 

£%) 

Solution B 

f%) 

0 

97 

3 

10 

97 

3 

22 

75 

25 

26 

97 

3 


Standard solution: 12.5 ug/mL of USP Amoxicillin RS 
in Solution A 

System suitability solution: 12.5 pg/mL each of USP 
Amoxicilltn Related Compound A RS and USP Amoxidl- 
lin Related Compound D RS in Solution A 
Sample solution: 1.25 mg/mL of Amoxfcillin in Solution 
A . [Notę—S torę this solution at 4° and use within 4 h.J 
Chromatographic system 
(See Chromatography (62 1), System Suitability.) 

Modę: LC 

Detector: UV 210 nm 

Column: 4.6-mm x 10-cm; 5-jim packfng LI 

Column temperaturę: 40° 

Flow ratę: 1.5 mL/min 
Injection size: 10j.iL 
Autosampler temperaturę: 4° 

System suitability 

Sam pies: Standard solution and System suitability 
solution 

Suitability requirements 

[Notę —Identify peaks by the reiative retention tlmes 
in Impurity Table ?.] 

Resolution: NLT 1.5 between amoxidilin refated 
compound A and the second peak for amoxidllin 
related compound U, System suitability solution 
Relative standard deviation; NMT 10%, Standard 
solution 
Analysis 

Samples: 5 tan do rd solution and Sample solution 
Calculate the percentage of each impurity in the por- 
tion of Amoxicillin taken: 

Result - (ru/r 5 ) x (C 5 /Cu) x F x 100 

tu = peak response of each impurity from the 
Sample solution 

^ = peak response of amoxidllin from the 

Standard solution 

C s = concentration of USP Am ox kilim RS in the 
Standard solution (pg/mL) 

Cu = nominał concentration of Amoxidllin In the 
Sample solution (mg/mL) 

F - unit conversion faetor (0.001 mg/jig) 

Acceptance cnteria 

[Notę—T he reporting limit is 0.03 times the amoxidi- 
lin peak from the Standard solution.] 
lndividual impurities: See Impurity Table 7. 

Total impurities: NMT 5.0% 
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Impurity Table 1 


Name 

Relative 

Retenfion 

Time 

Acceptance 
CriteHa, 
NMT {%) 

Amoxidllin related compound U (□- 
h vd ro xvdJ^ enyl qI yci ne) 

0.32 

1.0 

Amoxidlltn related compound D b c 
(amoxieillin open ring) 

0,53 

1.0 

o.aa 

1,0 

AmoxiciltJn related compound A d 
f6-aminooenidllanic add) 

0.78 

0.5 

Amoxicillin related compound B e r 
fL-amoxicillin) 

0.B7 

— 

Amoxicil3in 

1.0 

_ 

Amoxidl!in related compound 
(D-hydroxypheoyP 
qfycybmoxicillrn) 

2.9 

TO 

Amoxtcillin related compound E h - j 
famoxieitUn penilloic derivative)i 

4.5 

TO 

AmoxidllIn related compound Ml 
(N-(penicillan-6-yl) open ring 
amoxidllŚnamrde) 

6.0 

TO 

Amoxicillin related compound 
( D h e n v 1 p vrazin ed iof) 

6.3 

— 

Amoxiciltln related compound C 
(amoxid!lin rearrangement prod¬ 
uct) 

6,4 

1.0 

Amoxidllln related compound E h -' 
famoxiciliin pentlloic denvative) 

6.7 

TO 

Amoxicil!in related compound | m 
('amoxtdlfin open rina dimer) 

8.8 

1.0 

Amoxidllin related compound L rt 
(N-(penidllan-6-yl) amoxidl~ 
lina mi de) 

9.0 

TO 

Anv unsoedfied indMdual impurity 


TO 


a {/0-2-Am]nQ-2-(4-hydroxyphenyl)aeetic acid. 

b The chroma Log rap hic system resolves Lwo penidlloic adds from each 
other, 

c (4 S)-2- ([(R)-2-Am i no-2-(4-hyd roxyp he ny I Jaceta m i d o] (ca rb oxy) methy I}-5, 
5-d i m ethy I th i azol fd i n e-4-c a rboxy li c ad d, 

1 * (2 S t S R r 6 RJ6 - Am m o- 3,3 -d Ime thy I- 7-oxo-4- Lhia-1 -azab i cyc I o [ 3.2.0] * 
heptane-2-carboxylrc add. 

*These compounds are listed for Information only and are not to be re¬ 
port ed. 

1 (2 S r 5 fl, 6 R)-6 - [(5)-2-Ami no -2 - (4-hy d roxy p heny I )a cetam ido j- 3,3 - di m ethy 1-7- 
oxo-4-tbia-l -azabicyclof3,2.0]heptane-2-carboxylic add, 

9 (2 S f 5 ft, 6fl) - 6 - ((#) - 2 - [(fl) - 2 - Am i n o-2 - (4 - hy droxy p h e n y I )a ceta m i do ]-2-(4- 
hydroxyp h e ny I )acetam i do }-3,3- di m et hyl- 7- ox o-4 -1 h i a -1 -a za b i cyclo [3.2.0]- 
heptane-2-carboxyEic add, 

h The chromatógraphic system resblves two penilloic acids from each oth¬ 
er, 

' (4 5)-2- {[ (fl)- 2-Am i n o-2~(4 -hy d roxy p h eny I )ace tam i dej me thy l) -5,5- 
d i methy i th i a zol id in e-4 -ca rboxy li c add. 

i (2 5 r 5 ff 6 R)-6-(2 -[(/?)- 2 -Am i n o -2 -(4 -hydroxy p h e ny I )ace ta m id o]-2-((4 S)-4- 
ca rboxy- 5 ,5 -di m e t by 1 th iazolidin -2 -y I) a ce ta m id o )-3l, 3- di methy f- 7 -ox o-4 -Łhia- 
1 -azabicydo[3.2.0]heptane-2-carboxylic add. 
k 3-(4-Hy droxy ph e n y I) py r adn-2-ol. 

I (4 5) -2-[S (4-Hyd ro xyph eny I)- 3,6-d Eoxo pi perazi n-2-yt] -5, 5- 
dlmethyIthlazolidme-4-carboxyłic add. 

II (25,5 R,6R}- 6-((2 R)~2-[2 -[(fl)-2-Amino-2 (4-hydroxy phenyI)acetamido]-2- 
[{4 5) -4 -ca rboxy- 5,5-d i m ethyI Lii iazo I idi n-2-yl ] aceta m i do) -2 - (4 -hydrox- 
ypheny l)acetamido)-3,3-dimethyl-7-oxo-4-thia-1 -azabicydo[3.2,0]- 
neptane-2-carboxylic add. 

n (2 5,5 R.6R)- 6-{f 2 5,5 R, 6 R)-6-f f iR)-2-Ami no - 2 -(4-hy d roxy p he ny I )a ceta m id o]- 
3,3-di m e thy i -7~oxo-4- thia-1 - azabicy c io[ 3,2.0] hep ta n e-2- ca rboxa m i d o} - 3,3- 
d i methy! -7-oxo-4-thia -1 -azabicyc I o[ 3.2,0] hep ta ne-2-ca rb oxy I ic a cid. 


SPECIFIC TEST5 

• CRYSTALLINITY (695): Meets the requirements 

« Diniethylanione (223): Meets the reouirement 
■ PH (791): 3,5-6.0 

Sarnple solution: 2 mg/m L 

o Water Oetermination, Method i (921): 11.5%-14.5% 

* Sterility Tests (71): Where the label States that Amox- 

Idllin ts steriie, it meets the reauirements when tested as 
directed in Jest for Sterility of the Product to Be Examined, 


Direct fnocufation of the Cutture Medium , except to use 
Fluid Thioglycollate Medium containing polysorbate 80 
solution {5 mg/ml) and an amount of stenie penicillinase 
suffident to inactivate the amoxicill]n in each tubę, to 
use Soybean-Casein Digest Medium containing polysor¬ 
bate 80 solution (5 mg/ml) and an amount of stenie 
penicillinase suffident to inactivate the amoxicilltn in each 
lube, and to shake the tubes once daily. 

* Bactereal Endotoxins test (85): Where the tabel States 

that Amoxidllin is sterile or Amoxicillin must be subjected 
to further processing during the preparation of injectable 
dosage forms, it contains NMT 0,25 USP Endotoxin Unit/ 
mg of amoxiciIlin. 

ADPITiONAL REQUIREMENTS 

« Packaging and Storage: Preserve in tight eontainers, 
and storę at controiled room temperaturę. 

o Labeling: Where it is intended for use in preparing in- 
jectable dosage forms, the label States that it is intended 
for veterinary use only and that it is sterile or must be 
subjected to further processing during the preparation of 
injectable dosage forms. Label all other Amoxidl!m to in- 
dicate that it is to be used in the manufacture of 
nonparenteral drugs only, 

* USP reference Standards (11) 

USP Amoxidllin RS 

USP Amoxicillin Related Compound A RS 
(2S t SR t 6 ft)-ó-Ami no-3,3-dim ethyf - 7-oxo-4-thia-l -azabi- 
cydo[3.2.0]heptane-2-carboxyfic acid; 6-aminopeniciL 
lanie acid. 

C e H 12 N 2 0 3 S 216,26 
USP Amoxicillin Related Compound D RS 
(4S)-2-{[(R)-2-Amino-2"(4-hydroxyphenyl)acetamido- 
](carboxy)methyl}-5 / 5-dimethyłthiazolidine-4-carboxy!ic 
add; amoxidllin open ring. 

C M H2iN 3 065 383.42 
USP Endotoxin RS 


AmoxtciIIin Boluses 


» Amox!cillin Boiuses contain not less than 
90,0 percent and not morę than 110.0 percent of 
the labeled amount of amoxicillin (C ie H 15 N 3 05 S). 

Packaging and storage—Preserve in tight eontainers, and 
storę at controlled room temperaturę. 

Labeling—Label Boluses to indicate that they are for veten- 
nary use only, 

USP Reference standards (11)— 

USP Amoxicillin RS 

Identification^ 

Test so/uf/on—To a portion of powdered Boluses add 0,1 
N hydrochloric acid to obtain a fest solution containing 
about 4 mg of amoxrciliin per ml. Use within 10 minutes 
after preparation. 

Application volunie, Deveioping solvent system , Procedurę — 
Proceed as directed for the Identification test under Amoxicii- 
lin Tablets. 

Oismtegration (701): 30 minutes, simulated gastrlc fluid 

being used instead of water. 

Water Oetermination, Method f (921): not morę than 
7.5%. 

Assay— 

Diluent Mobile phase, Standard preparation f and Chromat- 
ographic system —Prepare as directed in the Assay under 
Amoxidtlin. 

Assay preparation—Weigh and finely powder not fewer 
than S Boluses. Transfer an accurately weighed portion of 
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the powder, equtvaient to about 250 mg of amoxkillin, to a 
250-mL vofumetric fiask, add Diłuent to volume, and mix. 
Sonicate if necessary to ensure complete dissolution of the 
amoxicil!in. Pass a portion of this solution through a fllter of 
1-^m or frner porosrty, and use the filtrate as the Assay prep- 
oration . [notę—U se this solution within 6 hours.] 

Procedurę —Proteed as directed for Procedurę in the Assay 
under AmoxicitHn, Calculate the quantity, in mg, of amoxici1- 
lin (Ci e Hj*N*OsS) in the portion of Boluses taken by the 
formula: 

0 2SCPifu/r s ) 

in which the terms are as defined therein. 


Amoxicillin Capsules 

DEFINITION 

Amoxicillin Capsufes contain the equivalent of NLT 90.0% 
and NMT 120.0% of the labeled amount of amoxidllin 
(CuHisNjOsS). 

IDENTIFICATION 

* The retention time of the major peak of the Sampie solu¬ 

tion corresponds to that of the Standard solution , as ob- 
tained in the Assay. 

ASSAY 

• Procedurę 

Buffer: Dissofve 6.8 g/L of monobasic potassium phos- 
phate in water. Adjust with a 45% (w/w) soiution of 
potassium hydroxide to a pH of 5.0 ± 0 . 1 . 

Mobile phase: Acetonitrile and Buffer (1:24) 

Standard solution: 1.2 mg/ml of USP Amoxidllin RS in 
Buffer. [Notę—U se this solution within 6 h.] 

Sampie solution: Remove, as completely as posstble, 
the contents of NLT 20 Capsules. Mix the oombined 
contents, and transfer a quantity, equivalent to 200 mg 
of anhydrous amoxidllin, to a 200-mL volumetric fiask. 
Add Buffer to voiume. Sonkate if necessary to ensure 
complete dissolution. fNoiE—Use this solution within 6 
h] 

Chromatographic system 

(See Chromatography {62^), System Suitability.) 

Modę: LC 

Detector: UV 23 0 nm 
Column: 4-mm x 25-cm;10-pm packing LI 
Flow ratę: 1.5 mL/min 
Injection size: 10 pL 
System suitability 
Sampie: Standard solution 
Suitability requ«rements 
Tailing factor: NMT 2.5 
Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sampie solution 
Cafculate the pereentage of C 16 H 19 N 3 O 5 S in the portion 
of Capsules taken: 

Result = (ru/r s ) x (Cj/Cu) x Pk Fy 100 

Tu - peak response from the Sampie solution 

rs = peak response from the Standard solution 

C 5 = concentration of USP Amoxicillin RS in the 
Standard solution (mg/mL) 

Cu = nominał concentration of amoxicillin in the 
Sampie solution (mg/ml) 

P = potency of amoxicillTn in USP Amoxicillin RS 

(pg/mg) , 

F - conversion factor, 0.001 mg/pg 


Acceptance crlteria: 90.0%-120,0% 

PERFORMANCE TESTS 

* DISSOLUTION (711) 

Test 1 

Medium: Water; 900 mL 
Apparatus T: 100 rpm, for Capsules containing 
250 mg 

Apparatus 2: 75 rpm, for Capsules containing 500 mg 
Time: 60 min 

Analytical wavelength: UV 272 nm 
Standard solution: USP Amoxkillin RS in Medium 
Sampie solution: Pass a portion of the solution under 
test through a suitable filter. Dilute with Medium, if 
necessary, to a concentration that is similar to that of 
the Standard solution, 

Tolerances: NLT 80% (Q) of the labeled amount of 
CtfiHiyN^OsS is dissolved. 

Test 2: Jf the product complies with this test, the [abel- 
ing indicates that it meets USP Dissolution Test 2. 
Medium: Water; 900 mL 
Apparatus 1: 100 rpm 
Time: 90 min 

Analytical wavelength: UV 272 nm 
Standard solution: USP Amoxidllin RS in Medium 
Sampie solution: Pass a portion of the solution under 
test through a suitable fil ter. Dilute with Medium , if 
necessary, to a concentration that is similar to that of 
the Standard solution . 

Tolerances: NLT 80% (Q) of the labeled amount of 
GaHnNjOsS is dissolved. 

* UNIFORMITY OF DoSAGE Units (905): Meet the 

requirement$ 

5PECIF1C TESTS 

* MlCHORIAL ENUMERAT10N TESTS (61) and THTS FOR 5PECI' 

fied Micro o r g a n ism s (62): The total aerobk microbial 
count does not exceed 10 3 cfu/g, and the total com- 
bined molds and yeasts count does not exceed 1 0 2 cfu/ 
g. 

ADDITfONAL REQUIREMENTS 

* Packaging and Storage: Presenre in tight centa iners, 

and storę at controlled room temperaturę. 

* Labeling: When morę than one Dissolution test is given, 

the labeling States the Dissolution test used onfy if Test I 
is not used. 

* USP Reference Standards (11) 

USP Amoxicillin RS 


Amoxici1lin Intramammary Infusion 

» Amoxtcillin Intramammary Infusion is a suspen- 
sion of Amoxicillin in a suitable vegetable oil ve- 
hicle. it contains not less than 90.0 percent and 
not morę than 120.0 percent of the labeled 
amount of amoxicillin (C16H19N3O5S). It contains 
a suitable dispersing agent and preservative. 

Packaging and storage—Preserve in welldosed disposa- 
bie syringes, 

Labeling—Label it to mdicate that it is intended for veteri- 
nary use only. 

USP Reference standards (11)— 

USP Amoxici(lin RS 

Identification—Transfer a quantity of Intramammary infu¬ 
sion, equivalent to about 60 mg of amoxidlIin, to a 50-ml 
centrifuge tubę, add 25 mL of toluene, mix, and centrifuge. 
Decant and dlscard the toluene. Wash the residue with four 
25*mL portions of toluene, sonicating for about 30 seconds 
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after each addition of toluene. Dry the residue in vacuum 
over siltca gel. Add 15 mL of 0.1 N hydrochloric acid to the 
residue, and mix. The solution obtained responds to the 
Identification test under Amoxidllin Ca psu fes. 

Water Determination, Method I (921): not morę than 
1.0%, 20 mL of a mixLure of toluene and methano! (7:3) 
being used in place of methanol in the titration vesseL 


Chonge to read: 

Assay —Proceed as directed for amoxid!lin under Antibiot- 
ics—Microbial Assoys (81). Expef the contents of 1 syringe of 
Intramamrnary Infusion into a high-speed glass blender jar 
containing 499.0 mL of *Buffer 5.3* (C n and 1.0 mL 

of polysorbate 80, and blend for 3 to 5 minutes. Altów to 
stand for about 10 minutes, and diiute an accurately meas- 
ured volume of the agueous phase quantitative!y and step- 
wise with m Buffer B.3 • £C n to obtain a Test Dilution 

havinq a concentration assumed to be equal to the median 
dose tevel of the Standard. 


Amoxkillin for Injectafale Suspension 

» Amoxidllin for Injectable Suspension is a sterile 
mixture of Amoxiciilin and one or morę suitable 
buffers, preservatives, stabilizers, and suspending 
agents. It contains not less than 90.0 percent and 
not morę than 120.0 percent of the labeled 
amount of amoxicillin (C^HisNaChS). 


Chonge to read: 

Packaging and sto ragę—Preserve as described in *Pack - 
aging and Storage Reąuirements (659), Injection Packaging, 
Packaging for constitution* <cn 

Label i ng —Label it to indicate that it is for veterinary use 
only. 

USP Reference standard* (11)— 

USP Amoxicłllin RS 
USP Endotoxin RS 

Identification —Prepare a test solution containing the 
equivalent of 4 mg of amoxieillin per mL by adding 0.1 N 
hydrochloric add to Amoxiciflin for Injectable Suspension. 
Allow the solution to stand for 5 minutes before use: the 
solution responds to the Identification test under AmoxiciHin 
Capsules. 

Bacterial Endotoxins Test (85) —It contains not morę 
than 0.25 Endotoxin Unit per mg of amoxicillin. 

Ster Hity Tests (71) —It meets the requirements when 
tested as directed in the section Direct Inoculation of the Cul- 
ture Medium under Test for Steriiity of the Product to be Ex~ 
omined , except to use Fluid Thioglycollate Medium contain- 
ing polysorbate 80 solution (1 in 200) and an amount of 
sterile penidlfinase sufffcient to inactivate the amoxidlltn in 
each tubę, to use Soybean-Casein Digest Medium contain¬ 
ing polysorbate 80 solution (1 in 200) and an amount of 
sterile penicillinase sufficient to inactivate the amoxidllin in 
each tubę, and to shake the tubes once daily. 
pH (791): between 5.0 and 7.0, in the suspension consti¬ 
tuted as directed in the labeling, 

Water Determination, Mefbod / (921): between 11.0% 
and 14.0%, 


Assay— 

Diiuent, Mobile phase, Standard preparation , and Chromof- 
ographic system —Prepare as directed in the Assay under 
Amoxidllin, 

Assay preparation 1 (where it is represented as being in a 
single-dose Container)— Constitute Amoxicillin for Injectable 
Suspension as directed in the label Eng. Withdraw a II of the 
withdrawable contents, using a hypodermic needle and sy¬ 
ringe, and quantitatively dllute wftn Diiuent to obtain a solu¬ 
tion containing about 1 mg of anhydrous amoxicillin per 
mL. Pass a portion of this solution through a suitable filter 
of 1-jirn or finer porosity, and use the filtrate as Assay prepa¬ 
ration J. Use this solution within 6 hours. 

4ssoy preparation 2 (where the label States the quantity 
of amoxicinin in a given volume of constituted suspen¬ 
sion)—Constitute Amoxidllin for Injectable Suspension as di¬ 
rected in the labelino. Quantitatively diiute an accurately 
measured volume of the constituted suspension with Diiuent 
to obtain a solution containing about 1 mg of anhydrous 
amoxidllin per mL. Pass a portion of this solution through a 
suitable filter of 1-pm or finer porosity, and use the filtrate 
as Assay preparation 2. Use this solution within 6 hours. 

Procedurę—Proceed as directed for Procedurę in the Assoy 
under Amoxidiiin. Calculate the quantlty, in mg, of amoxidl- 
lin (CifiHisNiOsS) in the Container, or in the portion of con¬ 
stituted Suspension taken by the formula: 

(LI D)(CPn000)(r u /r 5 ) 

in which L is the labeled quantity, in mg, of anhydrous 
amoxiclliin in the Container, or in the volume of constituted 
suspension taken; D ts the concentration, in mg of anhy¬ 
drous amoxiriliin per mL, of 4ssoy preparation 1 or of Assay 
preparation 2 on the basis of the labeled quantity In the 
Container or in the portion of constituted suspension taken, 
respectively, and the extent of dilution; and the other terms 
are as defmed therein. 


Amoxicillin Orał Suspension 

» Amoxicillin Ora! Suspension is a suspension of 
Amoxicillin in Soybean Oil. It contains not less 
than 90.0 percent and not morę than 1 20.0 per¬ 
cent of the labeled amount of amoxiciliin 
(C 16 H, 9 N 3 0 5 S). 

Packaging and storage—Preserve in multiple-dose con- 
tainers equipped with a suitable dosing pump. 

Labelino—Label it to indicate that it is for veterinary use 
only, 

USP Reference standards (11)— 

USP Amoxidllin RS 

Identification—Shake a portion of Orał Suspension with a 
mixture of acetone and 0,1 N hydrochloric acid (4:1) to 
obtain a soiution containing about 1 mg of amoxidllin per 
mL. The solution responds to the Identification test under 
Amoddiiin Capsules. 

Water Determination, Method I (921 >: not morę than 
2.0%, 20 mL of a mixture of toluene and methanol (7:3) 
being used in place of methanol in the titration vessel. 

Assay— 

Standard preparation—Prepare as directed for Standard 
Preparation unaer lodometric Assay — Antibiotics (425), using 
USP Amoxicillin RS, 

Assay preparation— Using the dosing pump, deliver a 
number of doses of Orał Suspension, equivalent to about 
250 mg of amoxicillin, to a separator containing 100 mL of 
bexanes, and shake vigorously. Add 140 mL of water, and 
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shake for 5 minutes. Allow the fayers fo separata, and drain 
the iower, agueous layer into a 250-mL vo!umetric fiask. Re- 
eat the extraction with two 50-mL portions of water. Com- 
fne the aqueous extracts in the volumetric fiask, dilute with 
water to vofume, and mix. 

Procedurę —Proceed with Orat Suspension as directed for 
Procedurę under lodometric Assay—Antibiotics (425), using 
USP Amoxjdllin RS, CalcuJate the quantity, in mg, of amox- 
iciflin (Ci^H^NiOsS) in each dose of Orał Suspension taken 
by the formula: 

(250 / N)(Pi 2000)(6 - /) 

in which N is the number of doses taken, and the other 
terms are as defined therein. 


Aaraoxic5BEm for Orał Suspension 

DEFINITION 

Amoxidflin for Ora! Suspension contains the equivalent of 
NLT 90.0% and NMT 120,0% of the labeied amount of 
amoxicilfin (Ci* *Hir?N 3 0 5 S). It contains one or morę suitabJe 
buffers, colors, flavors, preservatives, stabilizers, sweeten- 
ers, and suspending agents. 

IDENTIFICATION 

* The retention time of the major peak of the Sample sotu- 
tion corresponds to that of the Standard solution , as ob- 
tained in the Assay. 

ASSAY 
® Procedurę 

Buffer: Dissolve ó.Hg/L of monobasic potassium phos- 
phate in water. Adjust with a 45% (w/w) solution of 
potassium hydroxide to a pH of 5.0 ± 0.1. 

Mobile phase: Acetonitrile and Buffer (1:24) 

Standard solution: 1.2 mg/mL of USP Amoxicillin RS in 
Buffer. [Notę—U se this solution within 6 h,] 

Sample solution: Dilute a measured volume of Amox- 
idlfin for Orał Suspension, constituted as directed in the 
la beli ng, freshly mixed and free from alr bubbles, quan- 
titatively and stepwise in Buffer to obtain a solution con- 
taining nominalły 1 mg/ml of anhydrous amoxidllin. 

Pass a portion of this solution through a suitable filter. 
[NOTĘ—Use this solution within 6 hj 
Chromatographic system 
(See Chromatograpny (621), System Suitahifity.) 

Modę: LC 

Detector; UV 230 nm 
Column: 4-mrn x 25-cm;10-pm packing LI 
Ffow ratę: 1.5 mL/min 
Injection size: 10j.iL 
System suitahility 
Sample: Standard solution 
Suitahility reguirements 
Tailing factor: NMT 2.5 
Relative standard deviation: NMT 2.0% 

Anaiysis 

Sam pies: Standard solution and Sample solution 
CalcuJate the percentage of Ci6HiyN 3 0 5 S in the Amox- 
icilfin for Ora! Suspension taken: 

Result - (ru/rs) x (C s /Cu) x P x F x 100 

rg - peak response from the Sampie solution 

r s = peak response from the Standard solution 

C s = concentration of USP Amoxicillin RS in the 
Standard solution (mg/mL) 


Cy - nominał concentration of anhydrous 

amoxidltin in the Sample solution (mg/mL) 

P = potency of amoxiciliin in USP Amoxiciflin RS 
(ug/mg) 

F = corwersion factor, 0.001 mg/ng 
Accep tance criteria: 90.0%“1 20.0% 

PERFORMANCE TESTS 

* UNJFORMITY OF DOSAGE UNITS (905) 

For solids packaged in single-unit containers: Meets 
the reguirements 

o Deliverable VOLUME (698): Meets the requlrements 

SPECIFIC TESTS 

* PH (791): 5.0-7.5, En the suspension constituted as di¬ 

rected in the labeling 

* SYlICROBIAL EN UMER ATI ON TESTS (61) and TESTS FOR SPECI 

FIED MlCROORGANiSMS (62): The total aerobic microbial 
count does not exteed 10* cfu/q, and the total com- 
bined molds and yeasts count cfoes not exceed 10^ cfu/ 
9* 

ADDITEONAL REQUIREMENT$ 

* Packaging and Storage: Preserye in tight containers, 

and storę at controlled room temperaturę. 

* USP Reference Standards (11) 

USP Amoxicillin RS 


Amoxidllin Tablets 


DEFINITION 

AmoxictlJin Tablets contain NLT 90.0% and NMT 120.0% of 
the labeied amount of amoxicil!in (C^H^NjOsS). 

IDENTIFICATION 

A* The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution , as 
obtained in the Assay, 

ASSAY 

* Procedurę 

Buffer: 6.8 g/L of monobasic potassium phosphate in 
water. Adjust with a 45% (w/w) solution of potassium 
hydroxide to a pH of 5.0 ± 0,1. 

Mobile phase: Acetonitrile and Buffer (1:24) 

Standard solution: 1.2 mg/mL of USP Amoxidllin RS In 
Buffer * [Notę—U se this solution within 6 h.] 

Sample solution: Place NLT 5 Tablets In a high-speed 
giass blender jar containing Buffer sufficient to yield a 
concentration of 1 mg/mL of anhydrous amoxid3lin. 
Blend for 4 ± 1 min, allow to stand for 5 min, and cen- 
trifuge a portion of the mixture. [Ngte—W here the voi- 
ume of Buffer required would exceed 500 ml, place 5 
Tablets in a volumetric fiask of such capadty that when 
finally drluted to volume, a concentration of 1 mg of 
anhydrous amoxidflin per mL would be obtained. Add 
a volume of Buffer equivafent to three-fourths of the 
capacity of the yolumetric fiask, and sonicate for 5 min. 
Dilute with Buffer to volume, add a magnetic stirnng 
bar, and stir for 30 min* Centrifuge a portion of this 
solution*] 

Pass a portion of the elear supernatant through a suita¬ 
bJe filter. [Notę—U se this solution within 6 n.] 
Chromatographic system 
(See Chromatograpny (621), System Suitahility.) 
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Modę: LC 

Detector: UV 230 nm 
Column: 4-mm x 25-cm;l 0-j.im packing LI 
Flow ratę: 1.5mL/min 
fnjectlon size: 10pL 
System suita billty 
Sam ple: Standard soiution 
Suitability reąuirements 
Tailing factor: NMT 2.5 
Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sampie salution 
Calculate the percentage of G 0 H 19 N 3 O 5 S in each Tabtet 
taken: 

Result = {ru/r s ) x (Cs/Cu) x P x F x 1 00 

r y - peak response of amaxicillin from the Sampie 
solution 

r 5 - peak response of amoxirillin from the 
Standard solution 

Cs = concentration of USP Amoxiciilin RS in the 
Standard solution (mg/ml) 

Cu - nominał concentration of arnoxtciE!tn in the 
Sampie solution (mg/mL) 

P = potency of amoxicillin in USP Amoxici!ltn RS 

(jig/mg) 

F = conversion factor, 0.001 mg/pg 
Acceptance criteria: 90.0%-120.0% 



PERFORMANCE TESTS 
® DlSSOLUTION (711) 

Medium: Waler; 900 ml 
Apparatus 2: 75 rpm 
Time: 30 min 

Determlne the amount of CieH^NjO^S dissolved by us- 
Eng the following method, 

Buffer: 27.2 g of monobasic potassium phosphate in 
3 L of water. Adjust with a 45% (w/w) solution of po¬ 
tassium hydroxide to a pH of 5.0 ± 0.1. Dilute with 
water to obtain 4 L of soiution. 

Mobile phase: Acetonitrile and Buffer (1:39) 

Standard solution: 0.05 mg/ml of USP Amoxidllin RS 
in Buffer. [Notę—U se this solution within 6 h.] 

Sampie solution: Pass a portion of the sampie through 
a suitable filter of 0.5-pm porę size. Quantitatively di¬ 
lute a volume of the fil tratę with water to obtain an 
estimated concentration of 0,045 mg/ml of amoxicil3in, 
Use this solution within ó h. 

Chromatographic system 
(See Ch roma tog raphy (621), System Suitability .) 

Modę: LC 

Detector: UV 230 nm 
Column 

Analytical: 3.9-mm x 30-cm; packing LI 
Guard: 2-mm x 2-cm; packing L2 
Column temperaturę: The analytical coiumn is main- 
tained at a constant temperaturę of 40 ± 1°. 

Flow ratę: 0.7 ml/mrn 
Injectlon size: IOjiL 
System suitability 
Sampie: Standard solution 
Suitability reguirements 
Capacity factor: 1.1-2.8 
Column effidency: NLT 1700 theoreticaf plates 
Tailing factor: NMT 2.5 
Relative standard deviation: NMT 1.5% 

Analysis 

Sam pies: Standard solution and Sampie solution 
Calculate the percentage of C^H^NiOsS disso[ved: 


Result - (fu/fs) x (Cs/L) xVxDxPxFx100 


ru = peak response of amoxidIltn from the Sampie 
solution 


r s - peak response of amoxidllin from the 
Standard solution 

Cs = concentration of USP Amoxkillin RS in the 
Standard solution (mq/mL) 

L - label claim (mg/Tablet) 

V = volume of the dissolution medium, 900 mL 
D = dilution factor for the Sampie solution 

P = potency of amoxiciflin En USP Amoxicillin RS 

(pg/mg) 

F = converslon factor, 0,001 mq/pg 

Tolerances: NLT 75% (Q) of the labeled amount of 
Ci^H^NiOsS is dissolved. 

For products labeled as chewable Tablets: Proceed as 
directed above. 

For chewable Tablets labeled to contain 200 or 
400 mg 
Time: 20 min 

Tolerances: NLT 70% (Q) of the labeled amount of 
Ct.HidNhOsS is dissolved. 

For chewable Tablets labeled to contain 125 or 
250 mg 
Time: 90 min 

Tolerances: NIT 70% (Q) of the labeled amount of 
CrfiH 3 5jN3G s 5 is dissoh/ed. 

For velerinary products: Proceed as directed above, 
exeept use Apparatus 2 at 100 rpm. 

SPECIFIC TESTS 

• Microsial Enumeration Tests (61) and Tests for Speci 
fied Microorganisms (62): The total aerobic mEcrobral 
count does not exceed IG 3 cfu/g, and the total com- 
bined molds and yeasts count does not exceed 10 2 cfu/ 
9 - 

ADDITBONAL fóEQUIREM£NT$ 

• Packaging and Storage: Preserve in tight containers, 
and storę at controlled room temperaturę. 

• Labeling: Label chewable Tablets to Endicate that they 
are to be chewed before swatlowing. Tablets intended 
solely for veterinary use are so labeled. 

■ USP reference Standards (11) 

USP Amoxicillin RS 


Amoxicillin Tablets for Orał Suspensie Era 

DEFINITBGN 

Amoxidllin Tablets for Orał Suspension contain NLT 90,0% 
and NMT 110,0% of the labeted amount of amoxiciilin 
(C 16 Ht 9 N 3 O s S). 

IDENTIFICATION 

• A, Thin-Layer Chromatographic Identification Test 

( 201 ) 

Standard solution: 4 mg/mL of USP Amoxicillin RS in 
0.1 N hydrochloric acid. Use within 10 min of 
pre pa rat ion. 

Sampie solution: An aqueous dispersion of Tablets for 
Orał Suspension in 0.1 N hydrochioric acid containing 
4 mg/mL of amoxidl!in. Use within 10 min of 
preparalion. 

Chromatographic system 

Adsorbent: 0.25-mm layer of chromatographic silica 
gel mixture 

Application voiume: 5 pL 

Developing solvent system: Methanol, chloroform, 
pyridine, and water (90:80:1:30) 

Spray reagent: 3 mg/mL of ninhydrin in alcohol 
Analysis 

Sam pies: Standard soiution and Sampie solution 
Proceed as directed in the chapter, Dry the piąte with 
the aid of a current of warm air for 10 min. Spray 
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lightly with Spray reagent, and dry at 110° for 1S 
min, 

Acceptance criteria: The R f vaiue of the principal spot 
of tne Sampfe soiution corresponds to that of the Stan¬ 
dard solution, 

ASSAY 

* PROCEDURĘ 

Diluent* * 6.8 g/l of mnnnhasir potassium phosphate in 
water. Adjust with a 45% (w/w) solution of potassium 
hydroxide to a pH of 5,0 ± 0.1, 

Mobile phase: Acetonitrile and Diluent (1:24). Decrease 
the acetonitrile concentration to increase the retention 
dme of amoxidilin. 

Standard solution: 1.2 mg/mL of USP Amoxicillm RS in 
Diluent Use this solution wlthin 6 h. 

Sample solution: Prepare a dispersion of 20 Tabiets for 
Orał Suspension ustng a suitabfe aliguot of water. Di lute 
a pardon of the dispersion with Diluent ta obtain a so¬ 
iution contarning 1.2 mg/mL of amoxici!lin. Pass a por- 
don of the solution thraugh a fil ter of l-jim or finer 
porę size. Use this solution within 6 h, 
Chromatographic system 
(See Chromatograpny (62]) t System Suitahifity.) 

Modę: LC 

Detector: UV 230 nm 
Column: 4-mm x 25-cm; packing LI 
Flow ratę: 1.5 mL/min 
Injection volume: 10 pL 
System suitability 
Sample: Standard solution 
Suitability requirements 
Capacity factor: 1,1-2.8 
Column efficiency: NLT 1700 theoreticaE plates 
Tai ling factor: NMT 2,5 
Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
amoxicillin (Ci&Ht&NjOjS) in the portion of Tabiets for 
Orał Suspension taken: 

Result - (fa/f i) x (O/Cy) xPxfx 100 

tu = peak response from the Sample solution 

r s = peak response from the Standard soiution 

Q = concentration of USP Amoxidliin RS in the 
Standard soiution (mg/mL) 

Cu = nominał concentration of the Sampie solution 
(mg/mL) 

P ~ potency of amoxidllin in USP Amoxidl!in RS 
(pg/mg) 

f = conversion factor, 0.001 mg/pg 
Acceptance criteria: 90.0%-110.0% 

PERFORMANCE TESTS 

* DISINTEGRATI0N (701) 

Medium: Water at 20 ± 5° 

Time: 3 min 

Acceptance criteria: Meet the requirements 

* Dissolution (711) 

Medium: Water; 900 mL 
Apparatus 2: 75 rpm 
Time: 30 min 

Buffer: 27.2 g of monobasit potassium phosphate m 
3 L of water. Adjust with a 45% (w/w) solution of po¬ 
tassium hydroxide to a pH of 5,0 ± 0.1, and difute with 
water to obtain 4 L of solution. 

Mobile phase: Acetonitrile and Buffer (10:390). Pass 
througn a filter of 0.5-pm or finer porę size. 

Standard solution: 0.05 mg/mL of USP Amoxidl!in RS 
in Buffer . Use this solution within 6 h. 

Sample solution: Pass a portion of the sample through 
a filter of 0,5-j.im or finer porę size. Di lute a surtable 


aliquot of the fil tratę with water to obtain a concentra¬ 
tion of 0.045 mg/mL of amoxtdliin. Use this solution 
within 6 h. 

Chromatographic system 
(See Ciiromatography (621), System Suitability .) 

Modę: LC 

Detector: UV 230 nm 
Columns 

Guard: 2-mm x 2-cm; packing L2 
Analytical: 3,9-mm x 30-cm; packing LI 
Column temperatura: 40 ± 1 ° 

Flow ratę: 0.7 mL/min 
Injection volume: 1G|iL 
System suitability 
Sample: Standard solution 
Suitability reąurrements 
Capacity factor: 1,1-2,8 
Column efficiency: NLT 1700 theoretical plates 
Tailing factor: NMT 2,5 
Relative standard deviation: NMT 1.5% 

Analysis 

Samples: Standard solution and Sampfe solution 
Calculate the percentage of the labeled amount of 
amoxicillrn (CitH^NgOjS) dissoked: 

Result = (fy/fi) x Cs x V x 0 x P x Fx (l/f.) x 100 

r u = peak response from the Sample solution 

^ - peak response from the Standard solution 

C s = concentration of USP Amoxicillin RS in the 
Standard solution (mg/mL) 

V = volume of medium, 900 mL 

D = dilution factor 

P = potency of amoxicillin in USP Amoxicill!n RS 
(j-ig/mct) 

F = conversion factor, 0.001 mg/pg 

L “ label dafm (mg/Tablet) 

Tolerances: NLT 80% (Q) of the labeled amount of 
amoxicNlin (CióH^NjOsS) is dissolved, 

* Uniformity OF D OSACE Units (905): Meet the 

requirements 

SPECIFIC TESTS 

■ Dispersion Fłneness: Place 2 Tabiets for Orał Suspension 
in 100 mL of water, and strr until completely dispersed, A 
smooth dispersion that passes through a No. 25 sieve i$ 
obtained, 

ADDITIONAL REQUIREMENT5 

* Packaginc and Storage: Presen/e in tight containers. 

* USP Reference Standards (11) 

USP Amoxiciilin RS 


Amoxicillin and Clavulanate Potassium 
for Orał Suspension 

DEFINITION 

Amoxitillrn and Clavulanate Potassium for Orał Suspension 
contains the equivalent of NLT 90.0% and NMT 120.0% 
of the labeled amount ol amoxidllin (C 16 Hi 9 N 3 Q 5 S) and 
the equivalent of NLT 90.0% and NMT 125.0% of the 
labeled amount of davulanic acid (CąH?NOs}, It contains 
one or morę suitable buffers, coiors, flavors, preservatlves, 
stabilrzers, sweeteners, and suspendrng agents, 

IDENTIFICATION 

* A. The retention times of the major peaks of the Sample 
solution correspond to those of the Standard solution, as 
obtained in the Assay. 
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ASSAY 
• Procedurę 

Buffer: 7.8 g of monobasEe sodium phosphate in 
900 ml of water Adjust with phospnoric add or 10 N 
sodium hydroxide to a pH of 4.4 ± 0.1, and dii u te with 
water to 1000 ml. 

Mobile phase: Methanol and Buffer (1:19). Pass 
througn a suitable filter. 

Standard solution; 0.5 mg/ml of U5P Amoxicitlm RS 
and 0.2 mg/mL of USP Clavulanate Lithium RS En water 
Sampie solution: Nominaily 0.5 mg/mL of amoxieillin 
in water, prepared as follows. Constitute Amoxicillin 
and ClavuJanate Potassium for Orał Suspension with 
water usina the volume specified in the labeiing. Stir by 
mechankal means for 10 min, and filter. Use within 1 
h. 

Chromatographk system 

(See Chromotograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 220 nm 

Column: 4-mm x 30-cm; 3- to 10-pm packing l i 
Flow ratę: 2 mL/min 
fnjection volume: 20 pL 
System suitability 
Sampie: Standard solution 

[NOTĘ —The relative retention times for clavulanic acid 
and amoxici!lin are about 0.5 and 1,0, respectively.] 
Suitability reguirements 

Resolution: NIT 3.5 between the amoxidflin and 
clavulanic acid peaks 

Tailing factor: NMT 1.5 for each analyte peak 
Reiative standard deviation: NMT 2.0% for each 
analyte peak 
Anaiysis 

Sampies: Standard solution and Sampie solution 
Calculate the percentage of the labeled amount of 
amoxicillin (CtóH^NjOsS) in the Amoxicillin and Clavu- 
fanate Potassium for Orał Suspension taken: 

Resuft = (fy/rO x (C s /Q) x P x f x 100 

r u = peak response of amoxicilNn from the Somple 
solution 

n = peak response of amoxkilltn from the 
Standard solution 

Q = concentration of USP Amoxici)lin RS in the 
Standard solution (mg/mL) 

Cu ~ nominał concentration of amoxidllin in the 
Sampie salution (mg/ml) 

P - potency of amoxicil!in in USP Amoxidllin RS 
(Hg/mg) 

f - conversion factor, 0,001 mg/ug 
Calculate the percentage of the iabelea amount of 
davułanic acid (CeH* *N0 5 ) in the Amoxiciliin and 
CIavulanate Potassium for Orał Suspension taken: 


Resuit = (ruffu) x (CifCu) x P x 100 


ru - peak response of clavulanic add from the 
Sampie solution 

r$ = peak response of clavulanic acid from the 
Standard solution 

Cj = concentration of USP Clavulanatc LithEum RS 
in the Standard solution (mg/mL) 

Cu = nominał concentration of clavulanic acid in 
the Sampie solution (mg/mL) 

P - potency of clavuianic acid in USP Ciavulanate 
Lithium RS (mg/mg) 

Acceptance criteria: 90.G%~120.0% of the labeled 
amount of amoxici!lin (C^Hi^NjOsS) and 
90.0%-125.0% of the labeled amount of clavu!anic 
acid (CaH?NOs) 


PERFORMANCE TESTS 

* Deliverable Volume (698) 

For powder packaged in multiple-unit containers: 

Meets the requirements 

o UNiFORMfTY OF DOSACE UNITS (905) 

For powder packaged in single-unit containers: 

Meets the requirements 

5PECIFIC TESTS 

• pH (791) 

Sampie solution: Constitute as directed in the labeling, 
and perform the test immediately after constitution. 
Acceptance criteria: 3.8-6.6 

* Microbial Enumeration Tests (61) and Tests for Specf 

fied Mtcroorcanisms (62): The total aerobic microbial 
count does not exceed 10* cfu/g, and the total com- 
bined molds and yeasts count does not exceed 10 2 cfu/ 
9 * 

ADDtTIONAL REQIIIREMENTS 

« Packaging and Storage: Preserve in ttght containers, at 
controlled room temperaturę. 

• USP Reference Standards (11) 

USP Amoxidl!in RS 

USP Clavuianate Lithium RS 


Amoxicillin and Clavulanate Potassium 
Tablets 


DEFINITION 

Amoxlcil[in and Gavulanate Potassium Tablets contain Lhe 
equivalent of NLT 90.0% and NMT 120,0% of the labeled 
amounts of amoxicillin (CińHisjNjOsS) and clavulanic acid 
(CaHgNOs). 

IDENTIFICATION 

■ The retention times of the major peaks of the Sampie solu¬ 
tion correspond to those of the Standard solution , as ob- 
tained in the Assay. 


ASSAY 

* Procedurę 

Buffer: 7.8 g of monobasic sodium phosphate in 
900 ml of water, Adjust with phosphoric acid or 1 0 N 
sodium hydroxide to a pH of 4,4 ± 0.1, and diJute with 
water to 1000 ml. 

Mobile phase: Methanol and Buffer ( 1:19). Pass 
througn a suitable filter. 

Standard solution: 0.5 mg/mL of USP AmoxiciN*n RS 
and 0.2 mg/mL of USP Clavu!anate Lithium RS En water 
Sampie stock solution: Dissolve NIT 10 Tablets in 
water with the ard of mechankal stirring. Transfer to a 
suitable volumetric fiask, and dilute with water to 
volume. 

Sampie solution: Dilute a suitable voiume of the 5am- 
ple stook solution with water to obtain a solution con- 
taining 0.5 mg/mL of amoxidllin. [Notę—U se the Som- 
ple solution within 1 h.J 
Chromatographk system 
(See Chromotograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 220 nm 

Column: 4-mm x 30-cm; 3- to 10-jim packing LI 
Flow ratę: 2 mL/min 
fnjection stze: 20 pL 
System suitability 
Sampie: Standard solution 

[NOTĘ—The relative retention times for davulanic acid 
and amoxidllin are 0.5 and 1.0, respectivdy.] 
Suitability requirements 

Resolution: NLT 3.5 between the amoxicillin and 
clavuianic add peaks 
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Tarł mg factor: NMT 1.5 for each analyte peak 
Relative standard deviation: NMT 2.0% 

Analysis 

Sam pies: Stondord solution and Sampie solution 
Calculate the percentage of C T 6 Hi*NaOs5 In each Tablet 
taken: 

Result = (ry/rs) x (Cs/Qj) xPxFx 100 

fu = peak response of amoxrcillin from the Sampie 
solution 

r s = peak response of amoxicillm from the 
Stondord solution 

= concentration of USP Amoxidllin RS in the 
Standard solution (mg/mL) 

Cu - nominał concentration of amoxicilJm in the 
Sampie solution (mg/ml) 

P = potency of USP Amoxidllin RS (pg/mg) 

F - conyersion factor, 0.001 mg/ug 
Calculate the percentage of C 0 H 9 NO 5 in each Tablet 
taken: 

Result - (ruto) x (Q/Cu) x P x 100 

fu - peak response of clavulanic acid from the 
Sampie solution 

r s = peak response of clavulanic acid from the 
Standard solution 

C s = concentration of USP Clavulanate Lithium RS 
in the Standard solution (mg/mL) 

Cu = nominał concentration of davulamc acid in 
the Sampie solution (mg/mL) 

P = potency of clavutanic acid in USP Clavulanate 
Lithium RS (mg/mg) 

Acceptance cnteria: 90.0%-1 20.0% 

PERFORMANCE TESTS 

* D 1 si nteg RA7ION (701): Tablets labeled for veterinary use 

only; 30 min, srmulaled gastric fluid TS being substituted 
for water in the test 

* DlSSOLUTION (711) 

[JSJOTE—Tablets labeled for veterinary use only are ex- 
empt from this requirement,j 
Test 1 

Medium: Water; 900 mL 
Apparatus 2: 75 rpm 

Time: 30 min; or 45 min where the Tablets are labeled 
as chewable 

Analysis: Determine the amount of CifiH^N^OsS and 
C 0 H 9 NO 5 dissolved, using the Analysis set forth in the 
Assay, making any necessary volumetrk adjustments. 
Tolerances: NLT 85% (Q) of the labeled amount of 
CieHipNaOiS and NLT 80% (Q) of the labeled amount 
of CaHgNOs are dissolved T 

For Tablets labeled as chewable: NLT 80% (Q) of 
the labeled amounts of C^H^NbOsS and C s HąN0 5 is 
dissolved in 45 min. 

Test 2: if the product complies with this test, the label- 
ing indicates that it meets USP Dissolution Test 2. 
Medium, Apparatus 2, and Analysis: Proceed as dT 
rected for Test /, 

Times: 45 min for amoKicillin, and 30 min for clavu- 
lanic acid 

Toierances: NLT 85% (Q) of the labeled amount of 
C ] 6 Hi 9 NiOs$ and NLT 80% (Q) of the labeled amount 
of CsH^NOs are dis$oived. 

* Uniformity of Dosage Unit* (905): Meet the 

requirements 

SPECIFIC TESTS 

* Water Determination, Method I (921): 



Acceptance 

Tablet Label Claim 

Criteria, 

Amoxicillin f ma/Tablet) 

NMT r q /Ć0 

5250 

7.5 

>250 and 5500 

10,0 

>500 

11.0 


For products labeled as chewable Tablets: 


Tablet Label Cła Im 
Amoxiclllin (mg/Tablet) 

Acceptance 

Crfteria, 

NMT (%V 

Si 25 

6.0 

>125 

8.0 


For Tablets labeled for veterinary use only: NMT 
10.0% 

■ Microbial Enumeration TESTS (61) and Tests for Speci 
fied Microorganisms (62): The total aeroblc microbiaJ 
count does not exceed 10 3 efu/g, and the total com- 
bined molds and yeasts count does not exceed TO’ cfu/ 
9* 

ADDITIONAL REQUIREMENTS 

• Packaging and Storace: Preserve in tight containers. 

• Labeling: Label chewable Tablets to include the word 
"chewable'' in juxtaposition to the official name. The la¬ 
beling indicates that chewabfe Tablets may be chewed 
b-efore being swaliowed or may be swallowed whole. 
Tablets intended for yeterinary use only are so labeled. 
When morę than one Dissolution test is gtven, the label¬ 
ing States the Oissolution test used only if Test I is not 
used. 

• USP reference Standard* (11) 

USP Amoxiciliin RS 

USP Clavu!anate Lithium RS 


Amoxicillin and Clavulanic Acid 
Extended-Release Tablets 


DEFINITION 

Amoxici[lin and Clayulank Acid Extended-Release Tablets 
eon tai n NLT 90,0% and NMT 110,0% of the labeled 
amounts of amoxicillin (C 10 H 19 N 3 O 5 S) and clayulank acid 
(CiHf NOs). 

IDENTIFICATION 

* A. The retention times of the major peaks of the Sampie 
solution correspond to those of the Standard solution, as 
obtained in the Assoy. 

A5SAY 

* Procedurę 

Buffen 6.9 g/L of monobasic sodium phosphate ad- 
justed with phosphoric acid to a pH of 4.2 
Mobile phase: Methanol and Burfer ( 5:95) 

Standard solution: 1 mg/mL of USP Amoxicillin RS and 
62.5 pg/mL of USP Clavulanate Lithium RS in water. 
Storę tne solution at 4% and Inject within 10 h, 

Sampie solution: Equivalent to 1 mg/mL of amoxirillin 
ano 62,5 pg/mL of elay ulanie acid from finely powdered 
Tablets (NLT 6 ) in water. Stir for about 60 min. Storę 
the solution at 4 C , and inject within 12 h. 
Chromatographic system 
(See Chromotography (621), System Suitabittty.) 
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Madę: LC 

Detector: UV 229 nm 

Column: 8-mm x 1 0-cm; 5-pm packing LI 

FI o w ratę: 2 mL/min 

Injection vo[ume: 20 pL 

Autosampler temperaturę: 4° 

System suitability 
Sam ple: Standard solution 
Suitability reguijements 

Resolutfon: NLT 2.0 between the amoxicillin and 
da vu fanie acid peaks 

Tailing factoń KfMT 1.8 for the amoxidilin and 
davulantc acid peaks 

Relative standard deviation: NMT 1.0% for the 
amoxidllin and davulanie acid peaks 
Analysis 

Sampies: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
amoxidflin (C^Hi^NiOsS) in the portion of Tablets 
taken: 

Result = (ru/fs) x (Q/Cu) x P x F x 100 

r u = response of amoxicillin from the Sample 
solution 

r$ ~ response of amoxtcillin from the Standard 
solution 

Q = concentration of U5P Amoxtci[|in RS in the 
Standard solution (mg/mL) 

Qz = nominał concentration of amox!cillin in the 
Sample solution (mg/mL) 

P - potency of arnoxici!lin rn U5P Amoxidllin RS 
((ig/mg) 

F - conversion factor, 0.001 mg/jig 
Calculate the percentage of the labeled amount of 
davulanic acid (CehbNOs) in the portion of Tablets 
taken: 

Result = (ry/fj) x (Q/G) x P x 100 

r u - response of davulanie add from the Sample 
solution 

r$ = response of clavulantc add from the Standard 
solution 

Q - concentration of USP Clavulanate Lithium RS 
in the Standard solution (pg/mL) 

0, ~ nominał concentration of clavulanic add In 

the Sample solution (pg/mL) 

P - potency of clavulamc add in USP CIavulanate 
Lithium RS (mg/mg) 

Acceptance criteria: 90.0%-1 10.0% 

PERFORMANCE TESTS 
» OlSSOLUTION (711) 

Test 1 

Medium: Water; 900 mL 
Apparatus 2: 75 rpm 
Times 

AmoxidIlin: 1, 3, and 5 h 
Clavulanrc add: 1 h 

Mobile phase, Chromatographic system, and System 
suitability: Proceed as directed In the Assoy. 

Standard solution: IJSP Amoxirillin RS and USP CIavu- 
lanate Lithium RS in Medium at known concentrations 
similar to those expected in the Sample solution 
Sample solution: Pass a portion of the solution under 
test through a suitable fil ter, and diiute with Medium , 

"rf necessary. 

Anatysis 

Sampies: Standard solution and Sample solution 
Calculate the amounts of amoxicillin (CićH^N^GsS) 
and ciavulanic add (CahfeNOs) disso3ved. 


Tolerances 

Amoxiciilin; The percentage of the labeled amount of 
amoxicillin (C 16 H 19 N 3 O 5 S) dissolved at the times speci- 
fied conforms to Tobie 1. 


Table 1 


Time 

Amount Di$solved 

(h) 


1 

50-65 

3 

65-85 

S 

NLT 85 


Clavulanic acid: NLT 80% (Q) of the labeled amount 
of clavutanic add (CsHgNOs) ts dissolved in 1 h. 

Test 2 

Medium: Water; 900 mL 
Apparatus 2: 75 rpm 
Times 

Am ox kit lin: 1, 3, and 5 h 
Clavulanic acid: 45 min 

Mobile phase, Chromatographic system, and System 
suitability: Proceed as directed in the Assay. 

Standard solution: USP Amoxicil!in RS and USP Cfavu- 
lanate Lithium RS in Medium at known concentrations 
similar to those expected In the Sample solution 
Sample solution: Pass a portion of the solution under 
test through a suitable fiiter, and diiute with Medium, 
if necessary. 

Analysis 

Sampies: Standard solution and Sample solution 
Calculate the amounts of amoxfdllin (CieHigNhGsS) 
and clavulanic acid (CbH 9 NO s ) dissoked. 

Tolerances 

Amoxiciifin: The percentage of the labeled amount of 
amoxidllin (C^H^N^OsS) dissolved at the times speci- 
fied conforms to Tobie 2. 


Table 2 


Time 

Amount Di$solved 

OO 

P«0 

1 

50-70 

3 

65-90 

5 

NLT 85 


Clavulanic acid: NLT 85% (Q) of the labeled amount 
of clavulanic acid (CaHsNOs) is dissolved in 45 min, 

* Uniformity of Dosace Units (905): Meet the 
reguirements 

IMPIIRITfIS 

• ORGANIC liyfPURITIES 

Buffer: 13.8 g/L of monobasic sodium phosphate in 
water adjusted with phosphoric add to a pH of 4.2 
Solution A: Methanol and Buffer (1:1 99) 

Solution B: Methanol and Buffer (10:90) 

Mobile phase: See Tobie 3. 


Table 3 


Time 

Solution A 

Sołution B 

fmin) 

( o /c0 

W 

0 

100 

0 

8 

70 

30 

13 

70 

30 

13.01 

40 

60 

18 

40 

60 

18.01 

100 

0 

25 

100 

0 

30 

100 

0 


[Notę—T hese gradient elution times are established on an 
HPLC system with a dwell vofume of approximalely 5 mL. 
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The gradient elution ttmes m Tobie 3 can be adjusted as 
necessary to achieve the seęaration described.] 

System suitabiiity solution: 0,4 mg/mL of USP Amox- 
icrllin RS and 30jig/mL of USP AmoxidlJin Related 
Compound D RS in water. Storę the solution at 4°. 
Standard solution: 0.4 mg/mL of USP Amoxidllin RS in 
water. Storę the solution at 4°, and inject within 24 h. 
Sample solution: t mg/mL of amoxicillin and 62,5 pg/ 
i nL uf davulanic add from finely powdered Tablets 
(NLT 2) in water, Stir for about 60 mirt, Storę the solu* 
tion at 4°, and use within 24 h, 

Chromatographic system 
(See Chromatograpny (621), System Suitabiiity.) 

Modę: LC 

Detector: UV 230 nm 

Cofumn: 4,6-mm x 5-om; 3-jim packing LI 

Flow ratę: 1.5 mL/min 

Injection volume: 20 pL 

Autosampler temperaturę: 4° 

System suitabiiity 

Samples: System suitabiiity solution and Standard 
solution 

Suitabiiity reguirements 

Resolution: NLT 1,25 between the amoxidllin and 
amoxicilfin related compound D peaks at a reiative 
retention time of 0,83, System suitabiiity solution 
Taili ng factor: NMT 1.8 for the amoxicillm peak, 
Standard solution 

Re!atsve standard deviation: NMT 1.0% for the 
amoxicillin peak, Standard solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of eadi impurify in fhe por- 
tion of Tablets taken: 

Result = (Wr s ) x (C s /C u ) x P x F } x (l/fij x T00 

fu = response of each impurity from the Sample 
solution 

r$ = response of amoxid!lin from the Standard 
solution 

Q = concentration of USP Amoxidllin RS in the 
Standard solution (mg/mL) 

Ci; 2 = nominał concentration of amoxiciinn in the 
Sample solution (mg/mL) 

P = potency of amoxicillin in USP Amoxicil3in RS 
(pg/mg) 

F; = conversion factor, 0,00? mg/pg 
F 2 - relative response factor (see Tobie 4) 

Acceptance criteria: See Tobie 4. The reporting limit is 
0,003%, 


Tabłe 4 


Name 

ReUtfre 

Retention 

Time 

Refative 

Response 

Factor 

Acceptance 
Criteria, 
NMT (W 

Amoxrdilin related 
compound \ 
(a-hydroxyphenyl- 
afvcincH b 

0.15 

— 

— 

Amoxid!lfn related 
compound A 
(6-aminopenidllanic 
add) Łt 

0.30 

— 

— 

Clavulanic acid 

0,39 

_ 


AmoxJdllin related 
compound D 
(amoMldllin open 
rinay^ 

0.63 

0.74 

— 

Amoxidllfn related 
compound B 
fi-amoxfdl[ln>- f 

078 

— 

— 

Amoxfci!lin related 
compound O 
(amoxEcil(in open 
rinaH* 

0.83 

074 

2.5 

Ainoxidlfin 

1.0 

_ 

* __ 

Amoxicillin related 
compound C 
(D-hydroxyphenyl- 
Qlvcvlamoxicil1rrłV-? 

2.57 

— 

— 

Amoxicilfin related 
compound E 
{amoxicillln penii ło¬ 
ić derivativesh^ 

2.63 

— 

— 

3.00 

Amoxicillin related 
compound C 
(amoxidllin rear- 
rangement 

DTOdlJCty 

3,22 

1.1 

2,5 

Amoxldllm open 
rina methvl ester^ 1 

3.38 


— 


a These are synthetic proeess impurities, which are controlled in the drug 
substance. Tney are listed here ror reference only and are not to be re- 
ported. 

h (fl)-2-Amlno7-{4-hydroxyphenyl)acetfc add, 
c (ZS/SfyÓ^-G-AmEnG-S^-dmethyl-y-OKO^-thia-lazabięydotB^O]- 
heptane-2-carboxyNc acld. 

'• The chromatographic system resolwes two isomerś of amoxidHEn o pen 
ring. 

(4 S)-2- ([( R )- 2 - A m En o-2-(4 -hyd roxy p heny E)ac e ta m ido] (carbo xy) m e thyH -5, 
5 - di me t hy I th I azoli d i ne-4-carboxy 1 Et ac Ed, 

1 (2 5,5 W, ó 6-1 (S)-2 - Am En o. 2-(4 * hydroxy pheny l)ace temido f-3,3-d!methyl- 

7-oxo-4thEa-1 -azabrcydo[3.2.0]hepEane-2-camQxylic add. 

9 (25,5 fl, 6R)‘&~ {{ R) - 2-[ (fl)-2 -Ami no-2-(4- hydroxyp heny|)ace ta m id o]-2-(4- 
hy droxy ph eny l)ate t am idol-3 r 3 -d fme ŁhyJ- 7-oxo-4-thia-l -aza b icydo- 
[3,2. Ojneptan e*2*ca rboity IJ c acid. 

h The chromatographEc system resolve$ two amoxiciflin penilłoic deriva- 

Uve$, 

1 <4Sy 2-{ [(Ry 2 'Am ino-2-(4 -hydroxy p he ny1)ace tamido] methyl) -5,5- 
dimethyIth iazofidine'4 -carboxy( ic a dd. 
i (4 S)-2-[S-(4 ^ Hydroxyphenyly 3,6-dioxopipefazi n-2-y(]-5,5 - 
dimethy3thjazoiidineSf<arboxylic acid. 

* (45y2-([(W)-3-Amino, 2’(4 hydroMyphenylyacetamtcfoJrncthoxy- 
carbonyImethyI) -5,5-dimethyIth iazolidin e^t-carboxyfic add, 
'{2S ł 5fl ł 6fi)-6-({2fi)-2-(2-[{W)'2'Amino-2-(4-hydroxyphenyJ)acetamEdo]-2- 
[(4 S)-4-ca r boxy 5-di m et Eiy I thiazol Ed En -2-yJ jaceta m td o}-2-(4- 
ny d roxy p he nyl )acetami do)- 3,3 -d imethy I- /-oxo-4-tbia-1 -aza b Ecy do[ 3.2. 
0jheptane-2-carboxylic add. 
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Table 4 (Continued) 


Name 

Rel^tke 

Retention 

Time 

Re!atlve 

Response 

Factor 

Acceptan ce 
Crlteria, 
NMT {%) 

Amoxicfllin related 
compound ] 
(amoxkillin open 
rinq di mer) 1 

4.07 

1.0 

4.S 

Any individual un- 
soecified impurity 


— 

0.5 


J Th-ese are synthetic process rmpurlties, whkh are eon troi ted in the dmg 
subsEance. Triey are Ijsted here for reference only and are not to be re- 
porLed. 

11 (fi)-2'Amino-2-(4-hydrQxypheny()acetk add, 
c (2 5, 5 R, 6 R)~6 - Am ino 3,3 -d i me Lh y 1 -7-oxo-4 - thia-1 -a za b fcy do [3.2,0]- 
heptane-2-carboxylk acid. 

d The chrom ato grap hic system resotves two rsomers of amoxldftln o pen 
ring, 

e (4 5)-2 - {((fi) - 2-Am i no-2 -(4-hy d roxy pherty I )a ceta m id o](carboxy}m ethy IJ -5, 
5 -d imeinyItn iazolrdine-4-carboxyi ic acid. 

s (25,5 fi, 6 R)-6-[ [ 5)-2-A m Ino - 2 - (4 - hy droxy ph eny I) aee la ni i d o] -3,3-d imethy L 
7-oxo -4 -th i a- 1 -a za bkyd o[3 *2,0] h e p ta n e-2-c arboxy I k a d d. 
s (2 5,5 fi, 6 fl)-6 - ({fi }-2 -[(fi)- 2-Ami no-2 (4-hyd roxy ph enyI) aeetam id o]-2-{4- 
hy d ra xvp h e ny I )aceta mi do} -3,3-d i m e i hy I- 7-oxo -4 -tli i a-1 - azabicy do - 
[3.2.0] n epta n e -2 - c a rboxy1 1 c add. 

■' The chromatographk system resoJves two amoxidl)in penillok deriva- 
Ltves. 

1 (4 5}-2- ((,{fi)-2 - Am i no-2-(4 - hydroxy ph eny l)a ce ta mi do ] m e thy!} - 5, S- 
di m e t hy I th fazo I idi n e-4 - ca rboxy I k acEd 
ł (45)-2-[5-(4 - Hy d ro xy ph eny I) - 3,6-d ioxop i perazi n- 2-y l]-5,5 - 
dimethylthiazolidine-4-t:arboxyiic add. 

h (4 5)-2- {[(fi)-2 -Am En o-2-(4 - hy d ro xy ph eny l)ace tam i d o] m ethoxy- 
ca rb onyl methyl) - 5,5-di methyl t hiazolj d i ne-4-ca rboxyl i c a cid 
r (2 5, 5 fi, 6 fi) - 6-((2 fi) ■ 2 - [2 - [(fi)-2 - Am i no-2-(4- hydro xy p h e ny l)at e ta m ido] - 2- 
[(4 S)-4-carboxy-5, 5 - d i melby Ith iazol id i n -2-y I ] aceta m i d o) -2 -(4- 
hy droxy ph eny i) ace tami do) -3,3 - di m et hy I-7-ox o-4 - thia -1 -aza b ky do [3.2. 
Ojheptane-2-carbaxylic add. 


5PEC1FSC TESTS 

■ Microbial Enumeration Tests (61) and TESTS FOR Speci- 
FIED R/Iicroorganisms (62): The total aerobic microbial 
count does not exceed IfP cfu/g, and the total eom- 
bined molds and yeasts count does not exceed 10 2 cfu/ 

g- 



APD9TIONAL REQU1REMENT$ 

* Packaging and Storace: Preserve in tfght containers and 
storę at controlled room temperaturę. 

« Labeling: When morę than one Dissoiution test is given, 
the labeling States the test used onty if Test 1 is not used. 

o USP Reference Standard* (11) 

USP AmoxidlIin RS 

USP Amoxiciliin Related Compound D RS 
(45)-2-{[( tf)-2-Am ino-2-(4-hyd roxyp heny !)acetam id - 
o](carboxy)methyl]-5,5-dimethyfthiazoiidine-4-carbox- 
ylic acid. 

CisHztNiOsS 383.42 
USP Clavulanate Lithium RS 


Amphetamine Sulfate 



(C 9 Hi3N) 2 ■ H 2 S0 4 368.49 

Benzeneethanamine, ct-methyl-, sulfate (2:1), (±)-; 
(±)-a-Methylphenethylamine sulfate (2:1) [60 J 3-9]. 

DEFINITIOM 

Amphetamine Sulfate contains NLT 98.0% and NMT 
1 02.0% of (CgHijNja - H 2 SO.i on the driad basls. 


IDENTIFICATION 
» A. Gnfrared Absorption (197M) 

* B. The retentron time of the major peak of the Sample 
solution corresponds to that of the Standard solution, as 
obtained in the Assay. 

■ C. Identification Tests—General, Sulfate (191): Meets 
the requirements 
Sample solution: 100 mg/ml. 

ASSAY 
o Procedurę 

Solution A: Add 5.0 mL of trifluoroacetrc acid to 
900 ml of water, adjust with ammonium hydroxide to 
a pH of 2,2 ± OJ, and add 100 mL of acetonitrile. 
Solution B: Use degassed acetonitrile. 

Mobiie phase: See the gradient table below. 


Time 

Solution A 

Solution B 

(min) 

(%> 

_ 

0 

100 

0 

15 

65 

35 

20 

0 

100 

22 

0 

100 

23 

100 

0 

30 

100 

0 


Standard solution: 2.0 mg/mL of USP Dextroamphei- 
amine Sulfate RS in Solution A 

System suitability solution: Transfer 40 mL of the Stan¬ 
dard solution to a 50-mL vo!umetric fiask. Using a mb 
croliter syringe, add 1 pL each of USP Dextroamphet- 
amine Related Compound A RS and USP 
Dextroamphetamine Related Compound B RS. Dii u te 
with Stanaard solution to volume, and mix. 

Sample solution: 2.0 mg/mL of Amphetamine Sulfate 
in Solution A 

Chromatographk system 

(See Chmmatography (621), System Suitahility.) 

Modę: LC 

Detector: UV 257 nm 

Column: 4.6-mm x 15-cm; 5-pm packing LI 

Column temperaturę: 40° 

Fiow ratę: 1.5 mL/mln 
Injection size: 20 pL 
System suitahility 

Samples: Standard solution and System suitability 
solution 

[NoTE—ldentify the peaks by the relatjve retention times 
in impurity Table 1 under Organie Impuńties. Ampheta- 
minę and dextroamphetamine have exactly the same 
retention time.] 

Suitahility reguirements 

Resolution: NLT 3.0 between dextroamphetamine re¬ 
lated compound A and dextroamphetamine related 
compound B, System suitability solution 
Tailmg factor: NMT 3.0, Standard solution 
Re1ative standard deviation: NMT 2.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Cafculate the percentage of (CsHuNh ł H 2 SO., in the 
portion of Amphetamtne Sulfate taken: 

Result = (ry/r s ) x (Cs/Cu) x 100 

fu = peak response for amphetamtne sulfate from 
the Sample solution 

r 5 = peak response for dextroamphetamine sulfate 
from tne Standard solution 
Cs - concentration of USP Dextroamphetamine 

Sulfate RS rn the Standard solution (mg/mL) 

Cu — concentration of Amphetamine Sulfate in the 
Sample solution (mg/mL) 
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Acceptance criteria: 98.0%-l 02.0% on the dried basb 

IMPURITIES 

Inorganic Impurities 

» Residue on IGNITION (281): NMT 0.2% 

Organie Impurities 
* Procedurę 

Soiution A, Soiution B, Mobile phase, System suitabil- 
ity soiution, Standard soiution, Sample soiution, 
Chromatographrc system, and System suitability: 

Froceed as directed in the Assoy, 

Analysis 

Sam pies: Standard soiution and Sample soiution 
[NOTĘ—Identify the impurities by the relative reten- 
tion times in impurity Tahle T] 

Calcu!ate the percentage of each fmpurity in the por- 
tion of Amphetamine Sulfate taken; 

Result = (ru/rs) x (C s /C u ) x (1/F) x 100 

ru - peak response for each fmpurity from the 
Sample soiution 

rs = peak response for dextroamph eta minę from 
the Standard soiution 

C$ “ concentration of USP Dextroamphetamine 

Sulfate R5 in the Standard soiution (mg/mt) 

Cu - concentration of Amphetamine Sulfate in the 
Sampie soiution (mg/niL) 

F = relative response factor (see Impurity Tobie 1) 

Acceptance criteria 

lndividual impurities: See Impurity Tahle h 
Total impurities: NMT 1.0% 


Impurity labie 1 



Relative 

Relative 

Acceptance 


Retention 

Response 

Criteria, 

Name 

Time 

Factor 

NMT (%) 

Cathinone 

0.81 

556 

0.25 

Amphetamine 

TO 

TO 

__ 

Benzaldehyde 

1.73 

105.3 

0.25 

Dexfroajmpheł;- 
amane related 
compound A 

1,88 

1.5 

0.25 

Dextro amphet¬ 
amine related 
compound B 

2.05 

T8 

0,25 

fndiddual unsped- 
fied imounty 


TO 

0.1 


SPECSFSC TESTS 

» LOSS ON Drying (731): Dry a sample at 105° for 2 h: it 
ioses NMT 1.0% of its weiaht. 

® DEXTROAMPHETAlWlNE: A soiution (20 mg/ml_) is optically 
inactive. 

ADDITIONAL REQUIREMENT$ 

■ Packaginc and Storage: Preserve in weij-closed 
contafners. 

* USP Reference Standards (11) 

USP Dextroamphetamine Sulfate RS 
USP Dextroamph eta minę Related Compound A RS 
1 -Phenyt-2-propanol. 

C 9 H u O 1 36.20 [CAS-14898-87-4], 

USP Dextroamphetamine Relateci Compound B RS 
Phenyl acetone. 

C 9 H 10 O 1 344 8 [CAS-103-79-7]. 


Amphetamine Sulfate Tablets 

DEFINITION 

Amphetamine Sulfate Tablets contain NLT 93,0% and NMT 
107.0% of the fabeled amount of amphetamine sulfate 
I(CoHbN), -H 2 SCb]. 

IDENTIFICATION 

* A. IV1elting Rangę or Temperaturę, C lass I (741) 

Sample: Macerate a guantity of powdered Tablets, 
equivaient to 50 mg of amphetamine sulfate, with 
10 mL of water for 30 min, and filter into a smail fiask. 
To the filtrate add 3 mL of 1 N sodium hydroxide. Cool 
to 10°-15°, add 1 mL of a mixture of absolute ether 
and benzoyl chloride (2:1), insert the stopper, and 
shake well for 3 min. Filter the precipitate, wash with 
15 mL of cold water, and recrystaflize twicefrom di- 
futed alcohol. Dry the residue at 80° for 2 h. 
Acceptance criteria: The erystab of the benzoyl deriva- 
tive of amphetamine melt between 131 0 and 135°. 

* B. The retention time of the major peak of the Sampie 

soiution corresponds to that of the Standard soiution , as 
obtained in the Assny. 

ASSAY 
■ Procedurę 

Diluted acetic add: 14 mL of gladal acetic acid in 
1 00 mL of water 

Mobile phase: Dissolve 1.1 g of sodium 1-heptanesul- 
fonate In 525 mL of water. Add 25 mL of diluted acetic 
acid and 450 mL of methanol. Adjust with glaciai acetic 
acid to a pH of 3.3 ± 0.1. Pass through a 0.5-pm mem¬ 
branę filter. 

Standard soiution: 0.3 mq/mL of USP Dextroannphet- 
aminę Sulfate RS in 0.12 N phosphoric acid 
Sample soiution: Nominally 0.3 mg/mL of ampheta¬ 
mine sulfate from NLT 20 finely powdered Tablets pre- 
pared as follows. Transfer a sułtanie amount of the 
powdered tablets to a suitable voiumetric fiask, Add 
80% of the fiask volume of 0.12 N phosphoric acid, 
and sonicate for 15 min. Di lute with 0.12 N phosphoric 
acid to vofume. Pass through a 0.5-pm membranę ftl- 
ter, discarding the first 20 ml of the filtra te. 
Chromatographic system 
(See Chromatograpny (62 1), System Suitabillty.) 

Modę: LC 

Detector: UV 254 nm 

Cofumn: 3.9-mm x 30-cm; 1 O-pm packing LI 
Flow ratę: 2 mL/min, [Notę—A 4.6-mm x 25-cm coi- 
umn; 5-pm packing LI may be used with a flow ratę 
of 1 mL/min.] 

Injection size: 50 p.L 
System suitability 
Sample: Standard soiution 
Suitability reguirements 
Tailing factor: NMT 3 
Relative standard deviation: NMT 2.0% 

Analysis 

Sampfes: Standard soiution and Sampie soiution 
Cafculate the percentage of the labeled amount of am¬ 
phetamine sulfate [(GjHbN)? * HaSO.i] in the portion of 
Tablets taken: 

Result - (rjr s ) x (CJC y ) x 100 

r u ~ peak response from the Sample soiution 

rs = peak response from the Standard soiution 

Cs - concentration of USP Dextroamphetamine 

Sulfate RS in the Standard soiution (mg/mL) 

Cu = nominał concentration of amphetamine sulfate 
in the Somple soiution (mg/mL) 
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Acceptance criteria: 93.0%-1Q7.0% 

PERFORMANCE TESTS 

* Dissolution, Procedurę for a Pooied Sampie (7 11) 

Medium: Water; 500 mL 
Apparatus 1: 100 rpm 
Time: 45 min 

Standard solution: USP Dextroamphetamine Sulfate RS 
fn Medium having a known concentration of USP Dex- 
troamphetamine Sulfate RS slmiiar to the concentration 
expected in the sampie, 

Sampie solution: Pass a portlon of the solution under 
test through a suita ble fi [ter. 

Diluted acetic acid: 14 mL of glacial acetic acid in 
100 mL of water 

Mobile phase: 1.1 g of sodium 1-heptanesulfonate in 
575 mL of water. Add 25 mL of Diluted acetic acid and 
400 ml of methanoL Adjust with glacial acetic acid to a 
pH of 3,3 ±0.1. 

Chromatographic system 
(See Chromotograpny (621 ), System Suitabiiity.) 

Modę: LC 

Detector: UV 254 nm 
Column: 3.9-mm x 30-cm; packing Li 
Flow ratę: 1 m L/min 
Injection size: 500 \il 
System suitabiiity 
Sampie: Standard solution 
Suitabiiity requirements 
Reiative standard deviation: NMT 2,0% 

Anaiysis 

Caiculate the percentage of the labeled amount of am¬ 
phetamine sulfate [(C?H 13 N )2 * H 2 S0 4 ] dissolved: 

Result = (rufrs) x ( C s /L ) x V x 100 

Tu “ peak response from the Sampie solution 

r 5 - peak response from the Standard solution 

Cs ~ concentration of the Standard solution 
(mg/mL) 

i - label daim (mg/Tablet) 

V ~ vo!ume of Medium, 500 mL 
Tolerances: NIT 75% (Q) of amphetamine sulfate 
[(GHnNJi ■ H 2 SO^] is dissoived. 

e Uniformity of Dosage Units <905): Meet the 
reguirements 

ADDITIONAL REQUOREMENTS 

e PACKAG1NG and Storage: Preserve in well-dosed 
containers. 

o USP Beference Standard; (11) 

USP Dextroamphetamine Sulfate RS 


Amphotericin B 



C47H7 3 NO, 7 924.08 
Amphotericin B. 

Amphotericin B. 

[1 «-(1 R* t 35*,5 /?*, 11 R*,1 55*, 1 Ó/T,l 7R*,1 85*,1 9E; 

21 E,23E,25E,27E,29Etl] f,33fl*,355*,36/?*,375*)]-33- 
[(3-AnmnQ-3,ó-dideoxy-/3-D-mannopyranosyl)oxy]-!,3,5,ó, 


9,11,1 7,37-octahydroxy-l 5,16,18-trimethyl-l 3-oxo-1 4 r 
39-dioxabk:yclo[33.3.1]nQnatnaconta-19,21,23,25,27,29, 
31 -heptaene“3ó-carboxylic acid [1 397-89-3], 

» Amphotericin B has a potency of not iess than 
750 pg of C47H73NO17 per mg, calculated on the 
dried basis. 

Packaging and storage—Preserve in Ligiil, iigfiL-resistanL 
containers, and storę in a cold place. 

Labeling—Label it to State whether it is intended for use in 
preparing dermatolog ical and otai dosage forms or paren- 
teral dosage forms. 

USP Reference standard; (11 }— 

USP Amphotericin B RS 
USP Nystatin RS 

Gdentifkation, Ultraviolet Absorption (197U)— 

Spectra! rangę 7: 240 to 320 nm. 

Solution 1: prepared as directed for Test preparadon in 
the Limit of amphotericin Ą and compare its absorbance to 
that of the Amphotericin B standard preparation. An extra 
peak may occur at 304 nm in the spectrum of this solution. 
Spectral rangę 2: 320 to 400 nm. 

Solution 2: prepared as directed for Test preparation in 
the Limit of amphotericin A and then diluted with 9 vofumes 
of methanoL Compare its absorbance to that of a similar 
diiution of the Amphotericin B standard preparation . 

Loss on drySng (731)—Dry about 100 mg, accurately 
weighed, in a eaplllary-stoppered bottle in vacuum at a 
pressure not exceeding 5 mm of mertury at 60° for 3 hours: 
it ioses not morę than 5.0% of its weight, 

Residue on ignition (281): not morę than 0.5%, the 
charred residue belng moistened with 2mL of nitric add 
and 5 drops of sulfuric acid. [NOTĘ—Amphotericin B in¬ 
tended for use in preparing dermatologicaf creams, totions, 
and ointments, and orał suspensions and capsules, yields 
not morę than 3.0%.] 

[Limit of amphotericin A— 

Test preparation— Dissofve about 50 mg of Amphotericin 
B, accurately weighed, in 10.0 mL of dimethyl sulfoxide in a 
50-mL volumetric fiask, dilute with methanol to volume, 
and mix. Transfer 4.0 mL of this solution to a 50-mL volu- 
metric fiask, dilute with methanol to volume, and mix. 

Nystatin standard preparation —Dissolve about 20mg of 
USP Nystatin RS, accurately weighed, in 40.0 mL of di¬ 
methyl su3foxide in a 200-rnL yolumetric fiask, dilute with 
methanol to volume, and mix. Transfer 4.0 ml of this solu- 
tion to a 50-mL vo(umetric fiask, dilute with methanol to 
volume, and mix, 

Amphotericin R standard preparation —Dissolve about 
50 mg of USP Amphotericin B RS, accurately weighed, in 
10.0 mL of dimethyl sulfoxide In a 50-mL vofumetnc Plask, 
diiute with methanol to volume, and mix. Transfer 4.0 mL of 
this solution to a 50-mL voJumętne fiask, dilute with metha- 
noi to vo3ume, and mix. Prepare this solution fresh daily. 

Procedurę— Concomltantly determlne the absorbances of 
the Nystatin and Amphotericin B standard preparations and 
the Test preparation in 1-cm cells at 304 nm and at 282 nm, 
with a suitable spectrophotometer, using a 1 in 62.5 solu- 
tion of dimethyl sulfox3de in methanol as the blank. Calcu- 
!ate the percentage of amphotericin A taken by the formula: 


25W^(A Bnl X A V J - {A b ^ X A v jy 


in which W N is the weight, in mg, of USP Nystatin RS taken, 
Ab 2 B 2 and Asm are the absorbances of the Amphotericin B 
standard preparation at 282 nm and 304 nm, respectively, 
Anir 2 and Amw are the absorbances of the Nystatin standard 
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preparation at 282 nm and 304 nm, respectively, Au 232 and 
Aum are the absorbances of the Test preparation at 282 nm 
and 304 nm, respectively, and Wy is the weight, in mg, of 
the Amphotericin B taken: not morę than 5%, cafculated on 
the dried basis, is found* [mote—A mphotericin B intended 
for use in preparing dermatologia! creams, lotions, and 
ointments, and orał suspensions and capsules, contains not 
morę than 15% of amphotericin A, calcufated on the dried 
basis.] 

Assay —Proceed with amphotericin B as directed under An- 
tibiotics—Microbial Assays (81). 


Amphotericin B Cream 

» Amphotericin B Cream contains not less than 
90,0 percent and not morę than 125.0 percent of 
the labeled amount of Amphotericin B, 

Packaging and sto ragę—Preserve in coilapstble tubes, or 
other well-closed eontainers. 

USP Reference standards (11)— 

USP Amphotericin B RS 

Minimum fili (755): meets the requirements. 

C hangę to read: 

Assay— Proceed as directed for amphotericin B under An- 
tlbiottcs—Microbial Assays (81), blending a suitable accu- 
rately weighed portion of Cream in a high-speed biender 
with a sufficient accurateiy measured voFume of dimethy! 
sulfoxide to give a corwenient concentration. Quantltatively 
dilute an accurateiy measured volume of this solution with 
dimethyl sulfoxide to obtain a stock solution having a eon- 
centration of about 20 pg of amphotericin B per mL Quan- 
titatively dilute an accurateiy measured volume of this stock 
solution with *Buffer BJ0 » { qj to obtain a Test Dilu~ 

tion havinq a concentration assumed to be equal to the me¬ 
dian dose leyel of the Standard. 


Amphotericin B for lnjection 

» Amphotericin B for lnjection is a sterile com- 
plex of Amphotericin B and deoxycholate sodium 
and one or morę suitable buffers. It contains not 
less than 90.0 percent and not morę than 
120.0 percent of the labeled amount of 
C47H73NO17. 


Change to read: 

Packaging and storage— Preserve as described in *Pack - 
aging and Sto ragę Reguirements (659), lnjection Packaging, 
Packaging for comtitution « (cn i-May-2om, In a refrigerator and 
protected from fight. 

Labeling —Labef it to indicate that it is intended for use by 
intravenous Infuslon to hospitalized patients only, and that 
the solution shouJd be protected from lioht dunnq adminis- 
tration. 

USP Reference standards (11)— 

USP Amphotericin B RS 
USP Enaotoxm RS 


Bacterial Endotoxms Test (85)—It contains not morę 
than 5.0 USP Endotoxin Units per mg of amphotericin B. 

For products used or iabefed for intrathecaf injection, it con¬ 
tains not morę than 0*9 USP £ndotoxln Unit per mg of 
amphotericin B. 

SteriSity Tests (71)—it meets the reguirements when 
fested as directed in the section Membranę Filtration under 
Test for Steriiity of the Pro duet to be Examined, 50 mg from 
each Container being tested. 

pH {79 1): between 7.2 and 8,0, in an agueous solution 

containing 10 mg of amphotericin B per ml. 

Loss on tfrying <731)—Dry about 100 mg in a capillary- 
stoppered bottle In vaeuum at a pressure not exceeding 
5 mm of mercury at 60° for 3 hours: It loses not morę than 
8*0% of its weignt. 

Other reguirements— it meets the requirements for Unh 
formity of Dosage Units (905) and for Labeling (7), Labeis and 
Labeling for tnjectable Products. 


Change to read: 

Assay— 

Assay preparation 1 (where it is packaged as a single-dose 
Container)—Constitute Amphotericin B for lnjection as di¬ 
rected in the labeling. With dra w all of the withdra wabię 
contents, ustng a suitable hypodermic needie and syringe, 
and dilute quantitativefy and stepwise with dimethyl sulfox- 
ide to obtain a solution containing about 20 pg of 
amphotericin B per mL 

Assay preparation 2 (where the labeling States the quan- 
tity of amphotericin B in a given voiume of consfituted solu¬ 
tion)—Constitute Amphotericin 8 for lnjection as directed in 
the labeling* Withdraw an accurateiy measured volume of 
the resultant solution, using a suitable hypodermic needie 
and syringe, and dilute quantitatively and stepwise with di¬ 
methyl sulfoxide to obtain a solution containing about 
20 pg of amphotericin B per mL 

Procedurę —Proceed as directed for amphotericin B under 
Antibiotics—Microbial Assays (81), using an accurateiy meas¬ 
ured volume of Assay preparation diluted quantitativeiy and 
stepwise with m Buffer (CN i^ay-zoi?) to obtain a Test Diiu- 
tion having a concentration assumed to be equal to the me¬ 
dian dose !evel of the Standard, 


Amphotericin B LotSora 

» Amphotericin B Lotion contains not less than 
90.0 percent and not morę than 125.0 percent of 
the labeled amount of amphotericin B. 

Packaging and storage —Preserve in well-closed contain- 
ers, 

USP Reference sfandards (11)— 

USP Amphotericin B RS 

Minimum fili (755): meets the requirements. 
pH (791): between 5,0 and 7.0. 

Change to read: 

Assay— Proceed as directed for amphotericin B under An- 
tibhtics—Microbial Assays (81), quantitative[y disso!ving a 
suitable accurateiy measured volume of Lotton in sufficient 
dimethy! sulfoxide to give a convenient concentration. 
Quantitativeiy dilute an accurateiy measured volume of this 
solution with dimethyl sulfoxlde to obtain a stock solution 
having a concentration of about 20 pg of amphotericin B 
per mL Quantitatively dilute an accurateiy measured vol- 
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ume of this stock solution with 9 Buffer B.Wm ?cn 1 ^ 2017 ) to 
obtain a Test Difution having a concentration assumed to be 
equal to the median dose level of the Standard. 


Amphotericin B Ointment 

» Amphotericin B Ointment is Amphotericin B in 
a suitable ointment base. It contains not less 
than 90.0 percent and not morę than 125.0 per- 
cent of the labeled amount of amphotericin B. 

Packaging and stora ge —Preserze in coliapsible tubes, or 
other well-dosed containers, 

USP Reference standard* (11)— 

USP Amphotericin B RS 

Minimum fili (755): meets the requirements, 

Waler Determinatlon, Method I (921): not morę than 
1.0%, 20 ml of a mixture of toluene and methanol (7:3) 
being used in place of methanoi in the titration vessel. 


Change to read: 

Assay— Proceed as directed for amphotericin 8 under An- 
tibiotJcs—Microbiat Assays (81), using an accurateiy weighed 
portion of Ointment, equivalent to about 30 mg of 
amphotericin B, mixed with 10.0 ml of ether in a suitable 
glass-stoppered conical fiask and allowed to stand, with im 
termittent shakina, for 1 hour. Add 20,0 ml_ of dimethyl 
sulfoKide and shate by mechanical means for 10 minutes. 
Dilute quantitatively and stepwise with dimethyl sulfoxidc to 
a concentration of approximately 20 jig per mL Quantita~ 
tively dilute an accurateiy measured volume of this stock 
solution with *Buffer BJ0* < C n i*Ma>-2017) to obtain a Test Difu¬ 
tion havinq a concentration assumed to be equal to the me¬ 
dian doselevel of the Standard, 


Ampicillin 



C lt H„N J 0 4 S (anhydrous) 349.41 

4-Thia-1 -azabicyclo[3.2.0]heptane-2 carboxylic acid, [ó-(ami- 
nopheny lacety l)ami no]- 3,3-dimethyl- 7-oxo-, [25-[2ot,5a, 
6/3(5*)]]-; 

(2 5,5 R, 6fl)-6-[(fl)-2-Ami no-2-phenylacetamido]-3 l 3-dimethy I- 
7-oxo-4-thia-1 -azabicydo[3.2.Q]heptane-2-carboxy lic acid 
[69-53-4], 

Trihydrate 403.46 

[7177-48-2]. 

DEFINITION 

Ampicillin is anhydrous or contains three molecules of water 
of hydration. It contains NLT 900 pg/mq and NMT 
1050pg/mg of ampicillin (Ci 6 Hi 9 KhO,iSX calculated on 
the anhydrous basis, 

IDENTIFICATION 

* Infrared Absorption (197K): Except that where the 
specimen under test is the trihydrate, both it and the 
USP Ampicillin Trihydrate RS are undried. 


AS5AY 
* PROCEDURĘ 

Solution A: 6.54 g/L of monobasic potassium phos- 
phate and 0.34 g/L of dibasic potassium phosphate, ad- 
justed with 1 N sodium hydroxide or 1 N phosphoric 
acid to a pH of 5.5 before finał dilutron 
Solution B: Acetonitrile and Solution A (2:23) 

Solution C: Acetonitrile and Solution A (3:7) 

Mobile phase: Sec Tabte 1. 


Table 1 


Time 

(min) 

Solution B 

{%) 

Solution C 

(%) 

0 

100 

0 

6 

100 

0 

15 

0 

100 

16 

0 

100 

18 

100 

0 

20 

100 

0 


Solution D: 46.3 g/L of monobasic potassium phos¬ 
phate and 27.8 g/L of dibasic potassium phosphate, ad- 
justed with 1 N sodium hydroxlde or 1 N phosphoric 
acid to a pH of 6.5 before finał dilution 
System suitability solution: 0.5 mg/mL of USP Ampicil- 
fin RS and 0.1 mg/mL of USP Amoxicillin RS in acetoni¬ 
trile, water, and Solution D {4:91:5) prepared as follows. 
Dissolve first in a mixture of acetonitrile, water, and So- 
lution D (4:30:5), sonicating rf necessary, and dilute 
with water to volume. 

Standard solution: 0.5 mg/mL of USP Ampicillin RS in 
acetonitrile, water, and Solution D (4:91:5) prepared as 
follows. Dissolve first in a mixture of acetonitrife, water, 
and Solution D (4:30:5), sonicating if necessary, and di¬ 
lute with water to volume, Analyze immediately after 
preparation, 

Sample solution: 0.5 mg/mL of Ampicillin in acetoni¬ 
trile, water, and Solution D (4:91:5) prepared as follows. 
Dissolve first in a mixture of acetonitrile, water, and So* 
fution D (4:30:5), sonicating if necessary, and dilute 
with water to volume. Analyze immediately after 
preparation. 

Chroma tog raphic system 

(See Chromotograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 230 nm 
Column: 4,6-mm x 15-cm; 5^im packing LI 
Flow ratę: 1,5 mL/min 
Injectlon volume: 20 pL 
System suitability 

Samples: System suitability solution and Standard 
solution 

Suitability reguirements 

Resolution: NLT 10 between ampicillin and amoxicil- 
lin, System suitability solution 
Tailing factor: NMT 1.4 for ampicillin, System suita¬ 
bility solution 

Relative standard deviation: NMT 2.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the quantity, in pg, of ampicillin 
(C i ^H 19 N 3 O 4 S) in each mg of Ampicillin taken: 

Resuit = Ou/Cs) x (Q/C u ) x P 

ry = peak response from the Sample solution 

rs =3 peak response from the Standard solution 

C$ = concentration of USP Ampicillin RS in the 
Standard solution (mg/mL) 

Cu - concentration of Ampicillin in the Sample 
solution (mg/mL) 

P = potency of USP Ampicillin RS (pg/mg) 
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Acceptance criteria: 900-1 050 pg/mg on the anhy- 
drous basis 

IMPURITIE5 

5 ORGANIC IMPURIKES, PROCEDUR! 1 

Organie impurities, Procedurę 1 is recommended when 
the impurity profile includes ampicillin thiazepine. 

Solution A, Solution B, Solution C, Mobile phase, So¬ 
lution D, System suitability solution, Sam ple solu¬ 
tion, and Chromatographic system: Prepare as dE- 
ret te d in the Assay, 

Standard stock solution: Prepare as dlrected for the 
Standard solution in the Assay, 

Standard solution: 0,005 mg/ml of ampidilin in Solu- 
tion D and water (1:19) from Standard stock solution. 
Transfer an aliguot of the Standard stock so/ut/ort to a 
suitabEe volumetric Hask, add Solution D, using about 
5% of the finał volume, and dilute with water to voh 
ume, Analyze immediately after preparation, 

Sensitivity solution: 0.5 Lig/mL of ampidilin in Solution 
D and water (1:19) from the Standard solution. Transfer 
an aliguot of the Standard jo/urio/7 to a suitable volu- 
metric fiask, add Solution D, using about 5% of the finał 
volume, and diEute with water to volume. 

System suitability 

Samples: Sensitivity solution, System suitability solution, 
and Standard solution 
Suitability recjurrements 
Signahto-noise ratio: NIT 3, SensitMty solution 
Resolution: NLT 10 between ampiciliin and amoxicil- 
lin, System suitability solution 
Tailing faetor: NMT 1,4 for ampidlEin, System suita¬ 
bility solution 

Relative standard devration: NMT 10.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Calcu la te the percentage of each impurity in the por¬ 
tierń of Ampiciliin taken: 

Result - (r u fr$) x ( Q/Cu ) x P x F x 1 00 

r u = peak response of each impurity from the 
Sample solution 

r$ = peak response of ampiciliin from the Standard 
solution 

C s = concentratlon of USP Ampiciliin RS in the 
Standard solution (mej/mL) 

Cu = concentration of Ampiciliin tn the Sample 
solution (mg/mL) 

P - potency of USP Ampidilin RS (jig/mg) 
f - conversion faetor, 0.001 mg/pg 
Acceptance criteria: See Tobie 2. 


Tabłe 2 


Naine 

Re!ative 

Retentlon 

Time 

Acceptance 

Criteria, 

MiVIT (°/o) 

D-PhenvEqEvcEne j 

0.27 

0.5 

Amoxlcillin related 
compound A 
{6-aminopenicillank 

acid) b 

0.31 

0.5 

Amotciiloic acid c 

0.45 

TO 

Ampiciliin thiazepine ana- 
loq d 

0.65 

0.3 

Amoki II In 

TO 

_ 

Ampiciliin rearrangement 
product fisomer 1 > 

7.8 

0,4 

Ampiciliin rearrangement 
product fi sam er 2) e 

2.0 

0.3 

Ampiciliin oliaomer 2 * 

7.2 

0.6 

D-Phenvlqlycylampidllim 

2,5 

0.8 

Ampiciliin oligomer 1 
fdimer) b 

2.6 

TO 

Ampiciliin oligomer 1 
f tri mer) 1 

2.9 

0.4 

Any lndtvldual unspecified 
irnpurpty 

— 

0.25 

To ta! impurities 

— 

3.0 


1 (/?)-2-Amino-2-phenylacetk acid. 

b (25,5fl,óft)-ó-AminQ-3,3-dimethyl-7-oxo-4-thEa-1 -azabicyclop.2.0] 
heptane-2-tarboxy1ic add: 

c (4 S}-2- {[(R)-2-Ami na -2-pheny laceta m fd o](c arb oxy) rnethyI] -5,5- 
di m e thy I th i a zol i d i n e-4-ca rbo xy Ei c ad d. 

d “6- [( R)-2 -A m En o-2-phęnylaceta m id o]-2,2-di m e thy ]-7-oxo-2,3,4,7- tetra- 
hydro-1,4-thiazepine-3-£:arbQxylic add, 

f (4 5) - 2 -(3, 6-D i qxq -5 - p he nyI pi p erazi n-2 -y l)-5 , 5-di methyI th razo I idi ne-4 c a r- 
boxylic add. 

f (45)-2-{l -[(flV2-Amino-2-phenylacetamido1-2-J(1 R)-2-{carboxy[(45)-4- 
carboxy-5,5 -d Im e thy I th tazol td i n-2-yt ] methy la m i n a} - 2- oxq- 1 -ph eny lethy- 
la m In oj -2-axoeLhy I) -5,5 -di met hy Etn ia zoli d i n e-4-carboxy ] ic ac id, 
y (2 S, 5 R, ((ff)-2- [( R) -2 - Am in o-2-p h e ny Iacetam Id o] - 2-pheny- 

facetam i do} - 3,3-di m ethy I -7- oxo-4- thi a-1 -a za b i cyc lo [3.2 >0]h ep tan e-2-ca r- 
boxy|ic acid, 

f C2S,5fl,6fl)-ćT{2fl)-2-{2-[Cfl>2-Amino-2-phenyfacetamido]-2-[(4SH- 
ca rboxy- 5,5 -d i methy 11 h ia zo ti di n-2-y I ja ce La m iefo} -2-pheny la ceta m Ido]-3,3 - 
dimethyl- 7-oxo-4-thia-l -azabkyclo[3.2 0]heptane-2-carbQxylic add. 

' (43,4 H 5)-2,2‘ {(1 R,7R,I3flM -Amino-HT(2S,5/? r 6/?)-2-carboxy-3,3^dimeUv 
yl-7-oxo-4-thia-1 -aza b icydo [ 3.2.0]heptan-6-y lam i no] -2,5,8 J 1,74- 
p en ta oxo-1,7,1 3 - tri ph e ny I- 3,6, 9 t 12-telraaza tet ra d eta n e-4, T 0-d lyij bis(5,5- 
dimethyJthlazolidIne-4-carboxyIIc acid). 

o Organic Impurities, Procedurę 2 , Dimethylaniune (223): 
Meets the reguśrements 

Organic Impurities, Procedurę 2 is recommended when 
dimethylaniline is used during the production of 
Ampiciliin. 

* Organic impurities, procedurę b 

Organie impurities, Procedurę 3 is recommended when 
the impurity profile Includes phenyipyrazinol, pivaloyl 
phenylglyclne, pivaloyl aminopenicillanic acid, 
diphenyfdiketopiperaztne, anci open ring di mer. 

Solution A: 4 g/L of monobasic sodtum phosphate di- 
hydrate adjusted with 1 N sodtum hydroxide to a pH of 
S.O 

Solution B: Acetonitrile 
Mobile phase: See Table 3. 


Tafcie 3 


Time 

(min) 

Solution A 

W 

Soltition B 

(%) 

0 

98 

2 

20 

90 

10 

40 

85 

15 

50 

80 

20 

55 

75 

25 
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Table 3 (Continued) 


Time 

Solution A 

Solution B 

(min) 



60 

75 

25 

62 

98 

2 

70 

98 

2 


Diluent: Acetonitrile and Solution A (2:98) 

System suitability solution: 1*5 mg/mL of USP Ampidi- 
fin System Suita bil ity Mixture RS in Diluent 
Standard solution: 15 pg/mL of USP Ampicillin R5 tn 
Diiuent 

Sample solution: 1.5 mg/mL of Ampicillin in DHuent. 
Storę the sample in the refngerator, and discard after 
60 min. 

Chromatographjc system 

(See Chromatogrophy (621), System Suitability.) 

Modę: LC 

Detector: UV 220 nm 

Column: 4.6-mm x 15-cm; 5-jim paeking L7 
Coiumn temperaturę: 40° 

Flow ratę: 1.5 mL/min 
Injection voiume: 20 jiL 
Autosampler temperaturę: 4° 

System suitability 

Samples: System suitability solution and Standard 
solution 

Suitability reąuirements 

Resolution: NLT 1.5 between the pivaloyi phenylg- 
lycine and diphenyldiketopEperazine peaks, System 
suitability solution 

Tailing factor: NMT 2.0, Standard solution 
Relative standard deviation: NMT 5.0%, Standard 
solution 

Analysis 

Samples: Standard solution and Sample solution 
Calcuiate the percentage of each impurity in the por- 
tion of Ampicillin taken: 

Result = (r u /n) x (C s/Cu) x P x F x 100 

ro - peak response of each impurity from the 
Sampfe solution 

r$ = peak response of ampicillin from the Standard 
solution 

Q - concentration of USP Ampicillin RS In the 
Standard sofution (mg/mL) 

Cu - concentration of Ampicillin in the Sample 
solution (mg/mL) 

P - potency of ampicillin in USP Ampicillin RS (pg/ 
mg) 

F - conversion factor, 0.001 mg/pg 
Acceptance crlteria: See Table 4 and Table 5. The limits 
tn Table S are to be used only where Ampicillin is in- 
tended for use in preparing yeterinary products. 


Table 4 


Name 

Relative 

Retention 

Time 

Acceptance 

Criteria, 

NMT 

D-Phenylalydne* 1 

0.15 

1.0 

AmoxicilErn related 
compound A 
(6-aminopenEdElanic 
add} b 

0*21 

1.0 

Amoicilloie acid^ 

0.40 

1.0 

0.58 

L-AmpEcif1in e 

0.65 

1*0 

Ampicillin 

1*0 


AmDillok add' a 

1.16 

1.0 

1 .40 

Ampicillin rearrangement 
Products 

1.25 

1.0 

1,48 

Phenylpyrazinoli 

1*75 

TO 

Pivafovl Dhenvlolvcine h 

1,87 

TO 

DiphenyldiketópiDerazEne 1 

1,94 

TO 

Ampicillin oliaomer 2 m 

2.08 

TO 

d- Phen ylq i ycvlam pici IJ i n n 

2.25 

1*0 

Pivaloyl amEnopenicillanic 
acid° 

2.54 

TO 

Open rinq dimen 7 ^ 

2.87 

TO 

2.97 

3.03 

Ampicillin oligomer 1 
f di mer} f 

3,15 

t*o 

Ampfcillinyl-D-phenylg- 

lycine^ 

3.86 

1.0 


* (/0'2-Amino-2-phenylacetEc add. 

Łl (25,5 ff,6fl)-6-Amino-3,3-dimethy J-7-oxc-4-thia-1 -azabicydo[3.2.0] 
heptane-2-carboxyfic add. 

c (4 S) -2-{■[(fl)-2-AmIno-2-phenyFatetamldo](carbqxy)methy] } -5,5- 
dfmGthyJthiazolidLne-4-tarboxyllc add. 

d The system resolves the tWO isomers of ampidlloic add. The sum of the 
two Isomers is reported. 

e (2S ł S^6i?)-6-[(5)-2-Ammo-2-phenyiacetamido]-3,3-Elimethyh7-oxo-4-thia- 
1 - azabfcydo[3 r 2.0]heptane-2 carboxyJic add. 

( (45)-2f[(fl)-2-Ami no -2-pheny I acetam i d o] m e thy 1}-5,5- 
di methyl th iazo I idi ne-4 -carboxy 1 k add. 

3 The system resolves the two isomers of ampilloic add. The sum of the 
two isomers is reported, 

K (4 5)-2-( 3,ć- Dioxo-5 -p heny fp i pera zi n-2-y I )-5,5-dim ethy Ith i a zoli d in e-4 -ca r- 
boxylic add. 

1 The system resofyes Lhe two isomers of ampicillin rearrangement prod- 
uct The sum of the two isomers is reported. 
i 3-PhenyJpyraz(n-2-oL 

* (/?3-2-PhenyE-2-pivalamidoacetit add. 

*3,6- DiphenyI pi perazin e-2,5-d to ne. 

m (45)-2-(1 -[(fll)-2-Amino-2-pheny lace tamido]-2-[(1 fl)-2-{tarboxy[(45)-4- 
ta rboxy-5 ,5 -d i methyl th Eazol ldln-2 -y IJmethy la mino} - 2-oxo -1 -p h e n y I ethy- 
lamin oj-2-o xo ethy I] - 5,5-di m ethy 11 ni a zol idi n e-4 - car boxy I ic acid. 
r (2 5 ,5 fl, 6/?)-ć - {(I?) -2 - RA) ■ 2-Am i no-2 -p h e ny I ateta m i d o}-2-ph eny- 
I a ceta m i do} -3,3-d Emethy I- 7-oxo -4 -th i a-1 -a za b icy do [3.2.0]h epta ne-2 -ca r- 
boxy!ic acid, 

a (2S,5R,6fl>3, 3-Dimethy3-7-oxo-6-pivalamida-4-thia-l -azabitydo[3*2.0] 
heptane-2 carboxylfc add, 

0 (45)-2-{1 - [(f?)-2-amino-2-pheny3acetamido]-2-[(1 ft)-2-{[(45)-4-tarbcixy-5, 

5 - di m e thy I thi azo I i d En - 2-y 11 m ethy I a m in o] -2 - oxo-1 -p nenyfethyl am i no]-2 -ox- 
oethy I}- 5 ’ 5-di methy Ith ia zol idi ne-4-ca rboxy li c add, 

* The system may reśdlve the three isomers of o pen rfng dtmer* The sum 
of the three isomers is reported. 

r (2 5,5 fi)-6-[(2 R)-2- { 2-[( RJ-2-A mino -2-pheny la ce ta mi doi-2-[(45}-4- 

carbo xy-5,5 -d ime thy I th i azo lid i n-2-y I] aceta m id o}-2 - p he ny I aceta m ido] - 3,3- 
d fm e thy I- 7-0X0-4-th i a -1 -aza bity clo[3.2.0] h e pta n e-2-ta rboxy li c ad d. 

1 (fi)-2-((2I,5 fl,6ff)-6-((fl)-2-Amino-2-phenylacetamido)-3 r 3-dimethyl-7-oxo- 
4-th i a-1 -aza b i cy cb[3.2.0] h e pta n e-2 -carboxa m Ed o)-2 -p heny fatetit a cid. 

1 3fl)-l-AmEno-14-[(25,5^6fl)-2-tarboxy-3,3-dimeth- 

yl-7-oxo-4-thia-1 -azabicydo[3.2,0]heptan-ć-yIamino]-2,5,&41 # 14- 
pentaoxo-l ,7.1 3-tripheny!-3,6 f 9,l 2-tetraazatetradetane-4,l D-diyl]bis(5 f 5- 
di methyl th fazo lidi ne-4-ca rbo xy 1 tc a cid). 
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Table 4 (Continued) 


Name 

Relativo 

Retentmn 

Time 

Acceptance 

Criteria, 

NIVITf%^ 

Ampidliin oligomer 1 
(tri mer) * 1 * 

4.19 

1.0 

Any individual unspecifEed 

impuritv 


0.10 

Total impuritie5 


5.0 


£fi)-2-Arnrn0-2-phenylacetic add. 

b (2 5,5 fi, 6fi)-ó-A m i no- 3,3 -di m ethyl-7 - oxo-4-1 h ia-1 -azablcydo[3.2.0] 
hepta ne-2-carboxy!ie acid. 

e (45) -Z- ([(fl)-2-A m i no-2- p heny I acetamido] (ca rboxy) m ethyt] -5,5- 
dimethylthiazolid ine-4-carboxylic add* 

d The system resoives the two isomers of ampicriEoic add* The sum of the 
two isomers is reported. 

c (2 5,5 i?, 6 R)-fi -[(5)-2-A mi no- 2-p h e ny lacetam i d o] - 3,3 - d i methyl - 7 - 0X0-4- th i a - 
1 -azabicydo[3.2.G]heptane-2-carbDxytic acid. 

I (4 5)-2-f [(fi) - 2-Am i n o-2-ph e ny lac eta m i d o]methy l}-5,5 - 
di m et hy 1 thi azol id En e-4-ca rb oxy Eic acid. 

9 The system resolves the two isomers of ampilloic add. The sum of the 
two isomers is reported, 

II (4 5) -2 -(3,6 - D foxQ-5-ph eny i pi perazi n -2-y!>5,5 -d imethy I thi a zol id in e-4 - c ar- 
boxyllc add. 

' The system resolves the two isomers of ampidliin rearrangement prod- 
uct. The sum of the two isomers is reported. 
i 3-Pheny fpy razi n-2-ol, 
k {fi)-2-Phenyl-2-p3valannidoacetic add. 

1 3,6-Dlph e ny I p i perazi n e-2,5-dio n e. 

m (45)-2-{1 -t(R)-2-Amino-2-phenylacetamido]-2-[(l fl)-2-{tarboxy[(45)-4- 
c ar bo xy-5,5 -d i methyl th iazoli d in-2-y |]me thy fa m En o) -2-oxo-1 - p h e nyJ e E hy- 
I a m in o]-2 -oxq e t hy 1} - 5,5-di m ethyltb i a zo Ei dine-4-c a rb oxy I ic ad d. 
n (25,5fi,6((fi)-2-[(fi)-2-Amino-2-pheny I acetamido]-2-pheny- 
I acetam i d o) - 3,3 -d ime thy I - 7-o xo-4~ th i a -1 -aza bl cy clof 3.2.0] hepta n e-2 - car- 
boxylic acid. 

D ( 25, 5 fi, 6 R )- 3,3- Di m ethy I- 7-oxo- 6-pi va la m id 0-4 -thi a-1 - aza b i cyc lo[ 3,2.0] 
heptane-2-carboxylic acid. 

f 3 * 5 * * * * * * * 13 (45)-2-{l -[£fi)-2-amina-2-phenylacetamido]-2-[(1 fi}-2-{[(45)-4earboxy-5, 

5 -d i methyl th ia zoli d i n -2 -y l]m ethy I a m ino] -2-oxo-l -p heny I ethy I amino] -2 - ox - 
oethyt}-5,5-dimethyfthfazoIidine-4-carboxy1 ic acid. 
q The system may resdve the three isomers of o pen ring dtmer. The sum 
of the three isomers is reported. 

r (25,5 fi, 6 fi)- fi -[(2fi)-2- {2 - [(fi) -2-Am i n o-2- ph e ny 1 acetamid o ]-2 - [(4 5)-4 - 
ca rboxy-5 H 5- di m e t hy! Lhiazol td in-2-y |]a c eta m id o}-2-p henyla ce t a m id o]- 3,3- 
d imethy I- 7 -oxo-4-th ia -1 -a za b icy d o [ 3.2.0] hepta ne-Ż-ca rb oxy I ic a cid. 
s ( R)-2 -((2 5,5 fi, 6 R)-6-(( fi) -2 - Am ino-2- pheny la ceta m id o)- 3,3 - df methy f- 7 oxo- 
4-th ia -1 -azabfcy do [3,2.0] hepta ne-2-ca rboxa m id o) -2 -p heny Ea cetic acid. 

1 (4 5,4'5)-2,2'- (0 fi, 7fi, 13fi)-1 -Amino-14 -[(2 5,5 fi, 6R)-2-carb oxy- 3,3-d i m eth - 
yl-7-oxo-4-thia -1 -azabicycl o [3.2.0] hepta n-6-y lamino]^, 5,8,11,14- 
pentaoxo-1,7,l 3-triphenyl-3,6,9,12-tetraazatetradecane-4,l0-diyl)bis(5,5- 
d i methyl thi azol id in e-4-ca rboxylic ad d). 

Where it h intended for use in preparing vetennary 
products: 


Table 5 


Name 

Reiative 

Hetcnfion 

Time 

Acceptance 

Criteria, 

NMT (°/o) 

D-Phenvlalvcine a 

0.15 

2.0 

Amoxicillm related com- 
pound A 

(6 aminopenidllanic 
acid) b 

0.21 

2.0 

M-Formvi ampicflloic acid c 

0.26 

1.0 

Am pi cii to ic add dE 

0,40 

2.0 

0.58 

L-Ampicillin f 

0.65 

2.0 

Ampiciftin 

1,0 

_ 

Amoilloic acid9> h 

U 6 

2.0 

1.40 

Ampidliin rearrangement 
producth 

1,25 

2.0 

1.48 

Phenylpyrazino]* 

1.75 

2.0 

Pivaloyl phenylolycine 1 

1.87 

2.0 

D i p h en yl di keto pi peraz i ne m 

1.94 

2.0 

Amoicillin olrciomer 2 n 

2.08 

2,0 

D-PhenylalvcvIamp]ciflin Q 

2.25 

2.0 

Pivaloyl aminopenidllanic 
addp 

2.54 

2.0 

Open rino dimen 1 

2.87 

0,50 

2.97 

0.50 

3.03 

0.50 

Ampidlfin oligomer 1 
(dimer> 

3.15 

4,5 


a (R)-2-Amino-2-phenylacetic acid. 

13 (2 5,5 R,6R>6-Amino-3,3-dimethyl-7-oxo-4-thia-1 -a za bi Cyd o [3.2.0] 
heptane-2-carboxyiic acid. 

e (4 5)-2- {[ [R}-2- Ami rto-2-p henyl ace tam ido] (ca rboxy )methy f) - 3-for my I -5,5- 
d imethy I th iazol idi ne-4 - ca rboxy I ic a cid. 

d (4 5)-2- ([(/?)- 2 - Am i n o-2- p h eny I a ce ta m ido] (ca rboxy)m e t hy I} -5 ,5 - 
d i me thy I th i azol i d in e-4-carboxy 1 ic acrd. 

ę The system resolves the two isomers of ampicrlloic acid, The sum of the 
two isomers Is reported. 

ł (2 5,5 R H 6 R)-6-[(5)- 2-Am i no-2-ph eny I a ce ta m i do] -3,3 - d i methyl - 7-o xo-4 - thi a- 

1 -azabicydo[3.2,0]heptane-2-carboxylic acid. 

9 (45)-2-{[(R)-2-Amino-2-phenylacetamldo]methyl]'3,5- 
d Imethy I th fazo! Idi ne-4 -ca rboxy I ic acid, 

13 The system reso!ves the two isomers of ampilloic acid. The sum of the 
two isomers Is reported. 

ł (4 5) -2-(3,6-Di ox o-5 -ph e ny i pi p erazi n-2 -y E)-5,5-di me thy J th iazoJ idi ne-4-car- 
boxylic acid. 

IThe system resolves the two isomers of ampidliin rearrangement prod- 
uct. Tne sum of the Lwo isomers is reported. 
k 3-P henyl pyrazin-2-ol. 

1 (fi)-2-Phenyl-2-pivaiamidoacetic add, 

01 3,6-Diphenylpiperazine-2,5-dlone. 

" (45)-2-{1 -[(R)-2-Amino-2-phenylacetamido]-2-[(1 R>2-fcarboxy[(45)-4- 
ca rb oxy-5,5 -di methyl th i azol id in - 2 -y \ ] m e t hy I amino)-2 -ox o-1 -pheny le th y- 
I am i no]-2 -ox oe thy I }-5,5 -d im e thy I tn lazo I idi n e-4 -ca rboxyli c add. 

° (25,5 R, 6 R)-6 - (( R) -2-[ (R)-2-Am i no - 2-p henyl aceta m ido]-2- p he ny- 

la ce ta m ido] - 3,3-dim ethy I- 7 -oxo-4 -th ia -1 -azabicy cl o[ 3.2.0] Ite p ta ne-2-car- 

boxyiic acid. 

0 (25,5fi,6R)-3,3-Dimethyl-7-oxo-fi-piyaEamido-4-thia-1 -azabicyclo[3.2,0] 
heptane-2-carboxyJic acid. 

q (45)-2-{1 -f(fi)-2-amino-2-phenylacetamldo]*2Tn fl>2-([(45M-carboxy-5, 

5 - d i m et hy I thi a zo I i d in - 2 -y i ] m ethy la m i n o }-2-oxo- 1 -plieny I e L hy I am in o] - 2- ox - 

oethyl}-5,5-dimethylthiazolidine-4-!:arboxyfic acid. 

r Tlie system may resolve the three isomers of open ring di mer, 

1 (2 5,5 fi, 6 fi) -ó -[(2 fi)-2-{2- [(fiJ-2-Am in o-2 - ph e ny I aceta m i d o] -2-[(4 5)-4- 

ca rboxy- 5 # 5 -d i m e t hy I thiazolid i n-2-yl ] aceta m id o}-2 -p he nyl ac eta m ido]- 3,3- 

dimethyl-7-oxo^l-thia-l-azabicyclo[3,2,0]heptane-2-carDoxyiicacjd. 

1 (fi) -2 -((2 5,5 fi, 6 R}- 6- ((fi)-2 - Am in n-2-ph« ny la ce ta mid o)- 3,3 -d Em ethy i- 7-o xo- 

4-thia-l -azabicyclo[3,2.0]heptane-2-carboxamido)-2-phenylacetic acid. 

13 (45,4'5)-2,2'-{(1 fi, 7fl, 13fiVl-Amtno-14-[(25,5fi,6fi)-2-carboxy-3 H 3-dimeth- 
yi-7-oxo-4-thia-i -azabicyclo[3.2.0]heptan-6“yiamjrto]-2 f 5,8,11,14- 
pen ta oxo-1,7,13-triphenyi-3,fi,9,l 2-tetraazatetradecane-4 H l 0-diyi]bis(5,5- 
d i m ethylth i azol i d i n e-4-c arboxyl i c add), 
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Tatile 5 (Continued) 


Name 

Rdative 

Retention 

Time 

Acceptanee 

Criteria, 

NMT (%) 

AmpidlltnytD-phenylg- 

lycine 1 

3,86 

2,0 

Ampicillin oligomer 1 
{trimer) u 

4,19 

2.0 

Any individuaf unspecified 
impurity 

— 

0,5 

Total Imourities 

_ 

5.0 


,ł {/?>2-Amino-2'pbenyl3cetfc acid. 

11 (25,5/t6fl)~6’Amino3,3-dimedTyL?-oxo-44hia-1 -azabicyclo[3.2.0] 
heptane-2-carbGxylic add. 

c (4 S)- 2 -l[(fl)-2-Amino-2-p heny \ acetamido](carboxy)methyl}-3-fonmyf-5,5- 
dimethy ftn iaza I i dl ruM -cflrbqxy I ic a od. 

d (45)-2- {[(/?> 2-Am i n o-2 -p h eny la c eta m id o](c a rb oxy) met hyl }-5,5- 
dimethyfthfazolidine-4-carboxylic acid. 

e The system resoh/es Lhe Lwo isomers of ampicilloic add, The sum of the 
two isomers h repartech 

r (2 5 f 5 R, 6 R)-6- [(5)-2-Am i no- 2-p h e ny l ace ta m ido J- 3,3-di m e thy h 7-oxo-4-th ia - 

I -azabicydo[3.2.0]hepL3ne-2-carboxyiic acid. 

o (4 5). 2- ([(Ry 2 -Amino- 2-pheny faceta m i do] rm e i hy 1} -5,5 - 
dimethyIthiazolidine-4-carboxy fic acid. 

II The system resolves the iwo isomers of ampilloic acid. The sum of the 
two isomers is reported. 

1 (4 S)-2-(3 H 6 - Di oxo-5- ph eny Epi pera z rn- 2-y I)- 5,5-d ime thy ft h iazolid in e-4- car- 
boxy!ic acid, 

i The system resolves the two isomers of a m pi cii lin rearrangemenl prod- 
uct. The sum ol the two isomers is reported. 
h 3- Ph eny I pyjazin~2-ol. 

1 {/?>2-Phenyl-2-pjvalamidciacetic add. 
m 3,6-Dipheny|piperazrne-2,5-dione, 

ft {45}-2-(l - [{/?) - 2 - Am i n o -2 -ph e ny laceta m i d o]-2- [(1 fl)-2-{carboxy[(45)-4- 
ca rboxy-5,5 - d i m e thy I tli iazo! id i n-2-y I] m et hyl amino} -2-oxo -1 -pheny lethy- 
I a mi no]-2 -ox oethy 1} -5,5 -d imethy I th i azo lidine-4-carboxy lic acid, 

D (25,5 ó 6-{(fl)-2- [(ff)-2 - A m rno-2-pheny lacelam id uJ-2~ u i i ei ly- 

la ce ta m ido} -3> 3 -d im e thyl -7 -oxo-4-t h ia-1 -azabicy clo[ 3.2.0] hep t an e-2-ca r- 

boxylrc acid. 

n (25,5i? r ófi)-3 f 3-Dimethyl-7-oxo-6-pivalamido-4 -thiad -azabicyclo[3,2,G] 
heptane’2-carboxylic add. 

'i (45)-2-fl -fCR)-2-amino-2-phenylacetamido]-2-[(l /?)-2-([(4J)-4*carbOJ^5 r 
5 -d r methyi th iazolid i n-2 -yljmethyla m ino} -2-o xo-1 -p henylethyla m i no]-2“OX - 
oethyl}-5,5-dimelhyithtazolidine-4-carboxylk add. 
r The system may resolve the three isomers of open ring dimer. 

1 (2 5,5 fl, 6 fi)-6 - [(2 R)-2 -(2 -[(/?)- 2 - Am i n o-2-pheny lace ta m ido ] -2-[(45)-4 - 
ca r boxy-5 ł 5 -d imet hy I th razol idi n-2-y I ] ace l a m i ao} -2- pheny 1 ace ta m i d o] - 3,3 - 
dimethyl-7-oxo-4 -Lhia-1 -azabicycfo[3,2,0]heptane-2-carboxyJic acid. 

[ (W) ■■ 2 - ((2 5 ,5 R f 6fl)-6-(( R) -2 - A m in o-2-phenylaceta m id o) - 3,3 - d i methyi- 7 - oxo- 
4-thiad -a za b i cy cl o[ 3,2.0] h ep ta n e-2-c a rb oxa mi do)-2- ph eny 1 acetic a ciel. 

" (45,4'5)-2,2 ł -((T R t 7R t l 3S)-l-Amino-14-[(25 ł 5fl,6WJ-2-carboxy-3 ł 3-dimeth- 
yl-7-oxo-4-thla-l -azabicydo[3.2,0]heptan-6-ylamino]-2 # 5 H 8 f 11,14- 
pentaoxo-1 ,7,1 34rrphenyl-3,6,9J 2-tetraazatetradecane-4,l 0-diyl}bis{5,5- 
d imet hyl L h iazoli d i ne- 4 -ca rboxy| ic add). 

■ Organic Impurities, Procedurę 4 

Organie Impurities, Procedurę 4 is recommended when 
the impurity profile inefudes ampilloyl aminopenidllanic 
acid and penicillanyl ampicillinamide. 

Solution A: 3,4 g/L of dibasic sodium phosphate 
dodecahydrate and 1.4 g/L of monobask: potassium 
phosphate adjusted with phosphoric acid to a pH of 5.5 
Solution B: Acetonitriie 
Mobile phase: See Tobie 6, 


Standard solution: 30 pg/mL of USP Amoxici3lin Re- 
lated Compound A RS, 30 pg/nnL of D-phenylglycine, 
and 25 j.ig/mL of USP Ampicillin RS rn Solution A 
Sample solution: 2.5 mg/rnl of Ampidllrn in Solution A. 
Storę the Sample solution in the refrigerator, and use 
within 9 hu 

Chromatographic system 

(See Chromatograpny (621), System Suito bili ty.) 

Modę: LC 

Detector: UV 220 nm 

Column: 4,0-mm x 15-cm; 3-pm packing LI 

Column temperaturę: 40° 

Flow ratę: 13 mL/min 
tnjection volume: 5 pL 
Autosampler temperaturę: 4 D 
System suitability 
Sample: Standard solution 
Suitability reguirements 

Resolution: NLT 1,5 between o-phenylglycine and 
amoxtci3l3n related compound A 
Analysis 

Samples: Standard solution and Sample so/uf/on 
Calcu3ate the percentage of each impurity in the por- 
tion of Ampiciliin taken: 

Result = (r u /r s ) x ( Q/C u ) x P x Fx 100 

ru - peak response of each impurity from the 
Sampie solution 

r s - peak response of ampidilin from the Standard 
solution 

Cs - concentration of USP Amplcitlin RS in the 
Standard solution (mg/mL) 

Cv ~ concentration of Ampicillin in the Sample 
solution (mg/mL) 

P = potency of ampicillin in USP Ampicillin RS (pg/ 
mg) 

F = conversion factor, 0.001 mg/pg 
Acceptanee criteria: See Tobie 7. Disregard any peak 
with an area less than 0.03 times the area of the 
ampicillin peak in the System suitability solution. 


Tahle f» 


Time 

(min) 

Solution A 
(%) 

Solution B 

(5^ 

0 

99 

1 

1.5 

95 

5 

6,5 

90 

10 

7,5 

89 

11 

13.5 

84 

16 

16.5 

75 

25 

18 

60 

40 

25 

99 

1 
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Table 7 


Na me 

ReEative 

Retention 

Time 

Acceptance 

Criteria, 

NMT 

D-Phenvlalycine j 

0.21 

0.5 

AmoKictiltn related compound A 
(6-aminoperiicillanEc add) b 

0.32 

0,5 

Ampicilloic acid c 

0.46 

1.0 

0.57 

1,0 

Ampidilin thiazepine cmatoq d ' c 

0.72 

__ 

L-AmpicilEin r 

0.84 

0.5 

Ampilloyl aminopenieillanic 
acids 

0,87 

0.5 

Ampiciilin 

1,00 


Ampilloic acid h 

1.15 

1.0 

134 

1.0 

Ampiciilin rearrangement 
product 1 

1.24 

TO 

Pivaloyl phenylolycine 1 ^ 

1.47 

— 

PhenvEpvrazino! Ł '^ 

1.84 

_ _ 

Diphenyidiketopioerazine^ 

1.94 


Rivaloyl aminopeniciElanic 
acid< m 

1.95 


D-PhenvlQlyt:ylampidllin ,, 

2,08 

1.0 

Ampiciilin oligomer 1 fdirner} 0 

2,16 

1.0 

Penicillanyl ampidlflnamidep 

2.27 

1.0 

Am pici El i n vt- D- ph en vl a 1 vd n e^ 

2,64 

1.0 

Any individual unspedfied im- 
Durily 

— 

1.0 

Total impurities 


5.0 


a (fi)-2-Amino-2-phenylacetic add. 

h {2 5,5 fi, ó fi)-ć - A m Eno - 3,3 -d i m ethy I- 7 - oxg- 4- c h ia -1 -aza b icy c I □ [3.2.0] 
h£ptane-2-carbGxyfit; acid + 

c (4 Sy 2-{ [( R)-2 - Am Eno-2-pheny lacetami do] (ca rbox y) m e thy I) -5,5- 
di m et hy I th i azol Ed i n e-4-ca rboxy El t ac i d. 

rt (5)-6- [(fi) - 2.-Am i n o-2 - ph e nyl a ceta m fd o] -2, 2-d i methyI- 7-oxo-2,3,4,7-le tra - 
Jiydro-1,4-thiazepine-3-carboxylic add, 

* These impurities are listed for Information oniy. They are not to be re- 
ported. They are not to be fnduded in total impurities. 

1 (2 5, 5 fi, 6 fi}- 6-[( 5)-2 - Am tno-2- p heny lacetam i d o]- 3,3 ■-d im ethy I - 7- qxq- 4 - th fa- 

I -azabJcycfc[3 t 2,0]heptane-2-carboxylEc add. 

y (2 5,5 fi, ć R)-6 - [ 2-[Cfl)'2-Ami no -2 -p he ny I ace tami do] - 2-[(4 S)-4- c ar bo xy-5,5- 
d i me thylth iazo I i di n-2-y I] acetam i ao} - 3,3 -d i m e t hy I - 7 -qxq- 4 -th ia -1 -azabi ty do 
[3.2,0] h e pta n e-2 -ca rboxy If c add - 

II (4 5)- 2 - {[(fi)- 2 - Am i n o-2-ph eny tace ta m i do] methy E) -5,5 - 
di m ethy I th i azo I id i n e-4-ca rboxy I i t ad d. 

1 (4 5)- 2-( 3,6-Dio xo- 5 - p he nyl p iperazi n -2-y l)-5, 5 -d i methyt thi a zo I idi ne-4 -ca r- 
boxylic add. 

i (fi)-2-Phenyl-2-pivalamidoacetic add. 
k 3-PhenyEpyrazin-2-ol. 

1 3,6-Di ph eny] pi p erazi n e-2,5-dio ne. 

11 T2 5,5 fi, 6 fi)- 3,3- Di m ethy t- 7 - oxo- 6-p i va Ea m Ed o-4 - Lh ia -1 - a za b tcycio [3.2.0] 
heptane-2<arboxylic aad. 

n (25,5fi,6fi)-6-[(fi)-2-[(fi)-2-Amino-2-pheiiylacetamido]-2-pheny- 

la ceta m ido} 3,3-di m ethy I- 7 -oxo - 4-th ia- 1-a za b i cydof 3,2,0]h e p ta ne- 2<a r- 

boxylic add. 

o (2 5,5 fi, ófl)-6- [(2 fi) -2 - [2-[( fi)-2-A m i no-2-p heny łac eta m ido] -2- [ (4 5) -4- 
c a rboxy-5,5 -d i methy I th iazo I i di n -2-y I] acetaml do }-2 -oh eny lacetam i d o] -3,3 - 
dl m et hy I-7-oxo -4 - i hi a- 1 -azabl cyc Eo[ 3.2.0]h eptan e-2-ca rboxy I it aci d. 
e (2 5,5 fi, 6fi)-ó - ((2 5,5 fi, 6 fi)-ó - [(fi)-2 - Am ino-2-ph eny la ce L a m i do]-3,3 -d imeth- 
y I- 7 -oxo- 4 -th ia -1 - a z a b Ecyc I o[ 3 .2. 0] h e p ta ne-2-ca rboxa m i do} -3,3 -d imethy E- 7 - 
nxo-4-thia-l-arah[rydn[3.7 0]heptane-2-e:arbnxylic add. 

* (fi)-2-((2 5,5 fi, 6 ff)-6- ((fi)-2-Ami n o-2 -p li eny la ceta m ido)- 3,3 -d i methy I - 7 - ox o- 
4-thi a-1 -aza bi tyci o[3.2.0Jli eptan e-2 -ca rbox a m ido)-2 -ph enylacetic a dd~ 

SPECIFIC TEST5 

O STERILITY Tests (71) 

Sampfe solutron: Dissolve 6 g in 800 mL of Fluid D con- 
Laining sufficient sterile peniclllinase to lnactlvate the 
ampicrlfin, and swirl the vessel until dissolution is com- 
plete before filtering. 

Acceptance criteria; Where the labei States that 
Ampidilin is stenie, it meets the reguirements when 


tested as directed for Test for Sterility of the Product to Be 
ExominedMembranę Filtmtion. 
o Crystałlinity (695): Meets the requ!rements 
^ PH (791) 

Sample solution: lOmg/mL 
Acceptance criteria: 3.5-6.0 
e Water O eter min ati on, Method I (921): NMT 2.0% 
where it is fabefed as Ampiciilin (anhydrous); between 
12.0% and 15.0% where it is labeled as Ampidilin 
(tri hydra te) 

® Bacterial Endotoxins Test (85): Where the labei States 
that Ampiciilin is stenie or must be subjeoted to further 
Processing during the preparation of injectable dosage 
torms, it contains NMT 0.15 USP Endotoxin Unit/mg of 
ampidilin. 


ADDITGONAL REQU!REMENTS 

® Packaging and Storage: Preserve in tight containers, 

9 Labeling: Labei to indicate whether it is anhydrous or Is 
the trihydrate. Where the guantlty of ampiciilin is indi- 
cated in the labeling of any preparation containing 
Ampiciilin, this shail be unaerstood to be in terms of an¬ 
hydrous ampiciilin (C 16 Hi9N 3 0^5), Where it is intended 
for use in preparing injectable dosage forms, the labei 
States that it is the trihydrate and that it is sterile or must 
be subjected to further processing during the preparation 
of injectable dosage forms. 

if a test for Organie Impurities other than Pmcedures 1 
and 2 is used, then the labeling States with which Or¬ 
ganie Impurities test the article complies. Where Et is in¬ 
tended ior use in preparing veterinary products, the la¬ 
bę I so States. 

* USP Reference Standards (11) 

USP AmoxidlJin RS 

USP Amoxidllin Related Compound A RS 
(25,5/?,6/?)-6-Amino-3,3-dimethyh7-oxo-4-thia-1 -azabi- 
cydo[3.2.0]heptane-2-carboxylic add. 

C,6H m N 2 0 z 266.29 

USP Ampiciilin RS 

USP Ampiciilin System Suitability Mixture RS 
This is a mixture which contains ampiciilin, pivaloyl 
phenylglydne [(/f)-2-phenyl-2“pivalamidoacetic add; 
CnHizNOs; 235.28], diphenyldiketopiperazine (3,6- 
diphenyJpiperazine-2,5-dione; C| fi H M N20z; 266.29), 
and other related compounds. 

USP Ampiciilin Trihydrate RS 
USP EnaotoxIn RS 


Ul 


Ampicilim BoBłiscs 

» Ampiciilin Boluses contain an amount of 
ampiciilin (as the trihydrate) equivalent to not 
less than 90.0 percent and not morę than 
120.0 percent of the iabeled amount of ampiciilin 
{C16H19N3O4S). 

Patkaging and storage— Preserve in tight containers. 
Lahelikig—Labei the Boluses to indicate that they are for 
veterinary use only, 

USP Refereoce standards (11)— 

USP Ampiciilin RS 

Identification —Powder 1 or morę Boluses, and prepare a 
solution containing the equivalent of 10 mg of ampiciilin 
per mL in a mixture of acetone and 0.1 N hydrochlaric add 
(4:1): the resulting solution responds to the Identification 
test under Ampidilin Capsules. 

Uniformify of dosage units (905): meet the require- 
ments. 
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Lass on drying (731): not morę than 5.0%, 

Assay^ 

Standard preparadon —Prepare as directed for Standard 
Prep ara don unaer lodometric Assay—Antibiotics (425), using 
USP Ampiciilin RS. 

Assay preparadon —Place not fewer than 5 Boluses in a 
high-speed glass blender jar containing an accurately meas- 
ured volume of water, and blend for 4 ± 1 minutes. DiJute 
an accuratefy measured volume of this stock solution quan- 
titatively and stepwise with water fo obtain an Assay prepa- 
radon containing about 1.25 mg of ampiciilin per mL 

Procedurę —Proceed as directed for Procedurę under lodo- 
melric Assay—Antibiotics (425), Cakulate the guantity, In 
mg, of ampiciilin (C^H^N^ChS) in each Bofus taken by the 
formula: 

(77 0)(F/2OOO)(B- /) 

in which T is the labeled quantity, in mg, of ampiciilin in 
each Bolus; and D is the concentration, in mg per mL, of 
ani pici fi in in the Assay preparadon on the basis of the la¬ 
beled guantity 3n each Bofus and the extent of dilution. 


Ampiciilirt Capsules 

DEFINITION 

Ampiciilin Capsules contain an amount of ampiciilin (anhy- 
drous or as the trihydrate) equivafent to NLT 90,0% and 
NMT 120.0% of the labeled amount of ampiciilin 
(CióHigN^O^S), 

JDENTiFICATSON 

• A. THIN-LAVER CHROIM AT0GR APHV 

Diluent: Acetone and 0.1 N hydrochloric acid (4:1) 
Standard solution: 5 mg/mL of USP Ampiciilin RS in 
Diluent 

Sampie solution: 5 mg/mL of ampiciilin in Diluent from 
the contents of Capsules 
Chromatographic system 
(See Chromatography (621), Thin-Layer Chromato- 
graphy.) 

Adsorbent: 0.25-mm layer of chromatographic siiica 
gel mixture 

Application volume: 2 pL 

Deveiopinq solvent system: Acetone, toluene, gladal 
acetfe acid, and water (650:100:25:100) 

Spray reagent: 3 mg/mL of ninhydrin in alcohol 
Analysls 

Sam pies: Standard soiudon and Sampie soludon 
Apply the Standard soludon and the Sampie soiudon to 
the piąte, and deve!op the chromatogram using the 
Deveioping soivent system. When the solvent front has 
moved about three-fourths of the length of the pfate, 
remove the piąte from the chamber, mark the so!vent 
front, and allow to air-dry. Locate the spots on the 
piąte by spraying lightly with Spray reagent, and dry at 
90° for 15 min. 

Acceptance criteria; The Rf value of the principal spot 
of the Sampie soludon corresponds to that of the Stan¬ 
dard soiudon. 


ASSAY 
b Procedurę 

Standard solution: Prepare as directed for Standard 
Preparadon in fodometrk Assay—Antibiotics (425), using 
USP Ampiciilin RS. 

Sampie solution: Nominally 1.25 mg/mL of ampiciilin 
prepared as follows. Place NLT 5 Capsules in a high- 
speed glass blender jar containing a suitable voiume of 
water, and hlend for 4 + 1 min. Dilute a suitable aiiguot 
with water. 

Analysis: Proceed as directed for Procedurę in lodometric 
Assay—Antibiotics (425). 

Cakulate the percentage of the labeled amount of 
ampiciilin (Ci^H^NjO^S) in the portion of Capsules 
taken: 

Result = (B - f) x (F f /2) x (1 fCu) x F 2 x 1 00 

B = volume of 0,01 N sodium thiosulfate 

consumed in the Blank Determinadon (mL) 

/ = vo!ume of 0.01 N sodium thiosulfate 

consumed in the lnacdvodon and Titradon of 
the Sampie solution (mL) 

Ft - factor as cafculated in lodometric Assay — 
Antibiotics (425) 

Cu - nominał concentration of ampiciilin in the 
Sampie soludon (mg/mL) 

Fi - conversion factor, 0,001 mg/pg 
Acceptance criteria: 90,0%-l 20.0% 

PERFORMANCE TE5TS 

® Dissolutiok, Procedurę for a Pooied Sampie (711) 

Medium: Water; 900 mL 
Apparatus 1: 100 rpm 
Time: 45 min 

Standard solution: L/900 mq/mL of USP Ampiciilin RS 
in water, where i is the labeled amount of ampiciilin in 
mg/Capsule 

Sampie solution: Use a filtered portion of the solution 
under test. 

Solution A: 1 in 1000 solution of potyoxyethylene (23) 
lauryl ether in water 

Solution B: Dissofve 20 g of hydroxylamine hydrotbJo- 
ride in 5 ml of Solution A, and add water to make 
1000 ml. 

Buffer: 26 mg/mL of sodium hydroxide and 3,1 mg/mL 
of sodium acetate in water 

Ferric nitrate solution: Suspend 233 g of ferric nitrate 
in about 600 mL of water, add 2.8 mL of sulfuric acid, 
stir until the ferric nitrate is dissolved, add 1 mL of poly- 
oxyethylene (23) lauryl ether, di fu te with water to 
1000 mL, and mix. 

Apparatus: Automatic analyzer consisting of (1) a liguid 
sampler, (2) a proportioning pump, (3) suitable spec- 
tropnotometers eguipped with matched flow celis and 
analysis capabllity at 480 nm, (4) a means of recording 
spectrophotometric readings, and/or Computer for data 
retrieval and calculation, and (5) a manifold consisting 
of the components iliustrated in Figurę 1. 
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mi/mlnuie 

The numbers represent 



Figurę 1 

Analysis: With the sam ple Jine pum ping water, the 
other Eines pumping their respective reagents, and Che 
spectrophotometer set at 480 nm, standardize the sys¬ 
tem until a steady absorbance baseline has been estab- 
Hshed. Transfer portions of the Standard solution and 
the Sampie solutian to sampler cups, and place in the 
sampler. Start the sampler, and conduct determinations 
of the Standard sol u don and the Sampie sol u don ty pi¬ 
ca! ly at the ratę of 40/h using a ratio of about 2:1 for 
sampie and wash time* 

Calculate the percentage of the labefed amount of 
ampicillin (C 16 B 19 N 3 O 4 S) dissolved: 

Result = {AułAd x Q x V x P x F x (1 /L) x 100 

Au = absorbance of the Sampie sofudon 
As = absorbance of the Standard soludon 
Q - concentration of USP Ampicillin RS in the 
Standard soludon (mg/mL) 

V = volume of Medium, 900 mL 
P - potency of ampicillin In USP Ampicillin RS (jag/ 
mg) 

F - converston factor, 0,001 mg/pg 

i = label claim (mg/Capsule) 

Tolerances: NLT 75% (Q) of the labeled amount of 
ampicillin {C 16 H 19 N 3 O 4 S} is dissofyed, 

* Uniforiuhty of Dosage Units {905): Meet the 

reguirements 

SPECIEIC TESTS 

■ Water Determination, Method 1 (921): NMT 4,0% 
where the Capsules contain anhydrous ampicillin, or be- 
Lween 10,0% and 15*0% where the Capsules contain 
ampicillin tri hydra te 

ADDITiONAL REQUfREIV!ENTS 

* Packagfng and Storage: Preserve in tight containers, 
and storę at controlled room temperaturę, 

* Lab eli NG: Label the Capsules to indicate whether the 
ampicillin therein is in the anhydrous form or is the 
tri hyd ratę. 


e USP REFERENCE standards (11) 

USP Ampicillin RS 


Ampicillin for Injection 

DEFINITION 

Ampicillin for Injectlon contains an amount of Ampicillin 5o- 
dium equivalent to NLT 90,0% and NMT 115.0% of the 
labeled amount of ampicillin (C 16 H 19 N 3 O 4 S). 

ASSAY 
o Procedurę 

Mobile phase: Aceton i trife, water, 1 M monobaslc po- 
tassium phosphate, and 1 N acetic acid (80:909:10:1) 
Diluent: Water, 1 M monobasic potassium phosphate, 
and 1 N acetic acid (989:10:1) 

Standard solution: 1 mg/mL of USP Ampicillin RS in 
DiluenL Shake and sonicate, if necessary, to disso!ve. 

Use this solution promptly after preparation. 

System suitability solution: 0.12 mg/mL of caffeine in 
the Standard soludon 

Sampie solution 1 (where it is represented as betng in a 
singfe-dose Container): 1 mg/mL of ampicillin in Dilu¬ 
enL Constltute Ampicillin for Injection in a volume of 
Diluent, corresponding to the volume of so!vent spęd- 
fied in the labeling. Withdraw all of the withdrawabfe 
contents, using a suitabie hypodermic needle and sy- 
ringe, and di lute with Diluent . Use this solution 
promptly after preparation* 

Sampie solution 2 (where the label states the quantity 
of ampicillin in a given volume of constituted solu¬ 
tion): 1 mg/mL of ampicillin in Diluent Constitute 1 
Container of Ampicillin for Injection in a volume of Dilu¬ 
enL corresponding to the volume of so!vent spedfced in 
the labeling. DiluLe a suitabie aliquot of the constituted 
solution with Diluent Use this solution promptly after 
preparation. 

Chromatographfc system 

(See Chromatograpny System Suitability.) 

Modę: LC 

Deteetor: UV 254 nm 
Columns 

Precolumn: 4-mm x 5-cm; 5- to 10-um packing LI 
Analyticah 4-mm x 30-cm; 5- to 10-am packing LI 
Flow ratę: 2 mL/min 
Injection volu me: 20j.iL 
System suitability 

Samples: Standard solution and System suitability 
soludon 

[Notę—T he relatiye retention times for ampicillin and 
caffeine are 0.5 and 1*0, respectively, System suitabilty 
soludon.] 

Suitability requirements 

Resolution: NLT 2.0 between caffeine and ampicillin, 
System suitability solution 
Taił mg factor: NMT 1.4, Standard solution 
Capacity factor: NMT 2*5, Standard solution 
Relative standard deviation: NMT 2.0%, Standard 
soludon 
Analysis 

Samples: Standard solution and Sampie soludon 1 or 
Sampie solution 2 

Calculate the percentage of the labeled amount of 
ampicillin (Ci&H^NsG^S) in the Container or in the vol- 
ume of constituted solution taken; 

Result = (ru/rj) x (QfCu) x P x (1 /F) x 100 

ru - peak response from the Sampie solution 

r$ = peak response from the Standard solution 

Cs = concentration of USP Ampicillin RS in the 
Standard solution (mg/mL) 
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Cu - eon cen trat ion of Sample soiution 1 or Sample 
solution 2 (mg/mL) 

P = potency of ampidliin In USP Ampidliin RS (jag/ 
mg) 

F = conversion factor, 0.001 mg/pg 
Where the test for Uniformity of Dosage Units has been 
performed using the Procedurę for content uniformity, 
use the averaqe of these determinations as the Assay 
value„ 

Acceptance criteria: 90.0%-115,0% 

PERFORMANCE TESTS 
b Uniformity of Dosage Units (905) 

Procedurę for content uniformity 
Analysis: Perform the Assay on individual containers 
using Sample solution i or Sample solution 2 t or both, 
as appropriate, 

Acceptance criteria: Meets the reguirements 

SPECBFIC TESTS 

• Crystallinity {695): Meets the requirements, Freeze- 

dried products are exempt from this reguirement 

• PH <791) 

Sample solution: 10.0 mg/mL of ampicillin 
Acceptance criteria: 8,0-10.0 

• Water Determination, Method I ( 921 ); NMT 2.0% 

• Particulate Matter iN INJECTIONS (788): Meets the re¬ 

guirements for small-volume injections 

• Sterility Tests (71): Meets the requirements 

• Bacterial Endotoxins Test (85): NMT 0.15 USP Endo- 

toxin Units/mg of ampicillin 

• Constituted Soujtion: At the time of use, It meets the 

reguirements for Injections and Implanted Drug Products 
(1), Specific Tests, Completeness and don ty o f Solutions, 

• Other Requirements: It meets the reguirements of the 

tests for Identification In Ampidliin Sodium, It aiso meets 
the reguirements rn taheiing (7), Labels and Labeling for 
injectable Products , 

AIDDITBONAL REQUIREMENTS 
Change to tead: 

° Packaging and Storage: Preserve as deserrbed in 9 Pack¬ 
aging and Storage Reguirements (659), Injection Packaging , 
Packaging for constitutionm Protect the consti¬ 

tuted soiution from freezing. 

a USP Reference Standard* (11 ) 

USP Ampicillin RS 
USP Ampidliin Sodśum RS 
USP Enaotoxin RS 


AmpicBMliln SoBybBe Powder 

» Ampicillin Soluble Powder is a dry mixture of 
Ampicillin (as the trihydrate) and one or morę 
suitable diluents and stabilizing agents. It con- 
tains not less than 90.0 percent and not morę 
than 120.0 percent of the labeled amount of 
ampicillin (C16H19N3O4S). 

Packaging and storage—Preserve in tight containers. 
Labeling—Labę! it to indicate that Et is for veterinarv use 
only. 

USP Reference standards (11)— 

USP Ampicillin RS 

Identification—Dissolve a quantity of it in a mixture of 
acetone and 0.1 N hydrochloric actd (4:1) to obtain a solu- 
tion containlng 10 mg of ampicillin per mL: the resufting 


solution responds to the Identification test under Ampicillin 
Copsufes, 

pH (791); between 3,5 and 6,0, in an aqueous solution 
containing the equivalent of 20 mg of ampicillin per mL, 
Water Determinatiora, Method I (921): not morę than 
5,0%. 

Assay—- 

Standard prenaration —P rep are as directed for Standard 
P repa radon under lodometric 4ssoy —Andbiotks (425), using 
USP Ampidliin RS. 

Assay preparadon— Transfer an accurately weighed quan- 
tity of Soluble Powder, equivafent to about 125 mg of 
ampidliin, to a ]00-mL vofumetric fiask, dissolve in and di- 
lute with water to volume, and mix. 

Procedurę —Proceed as directed for Procedurę under lodo- 
metric Assay—Andbiotks (425), Calculate the guantity, in 
mg, of ampicillin (C 16 HJ 9 N 3 O 4 S) in the portion of Soluble 
Powder taken by the formula: 

(f / 20)(B - O- 


AmpicilBin for Hnjectable Suspension 

» Ampicillin for Injectable Suspension is a dry 
mixture of ampicillin trihydrate and one or morę 
suitable buffers, preservatives, stabilizers, and sus- 
pending agents. It contains the equiva!ent of not 
less than 90.0 percent and not morę than 
120.0 percent of the labeled amount of ampicillin 
(GsHisNhChS). 


Change to tead: 

Packaging and storage—Preserve as described in *Pack - 
aging and Storage Reguirements (659), Injection Packaging , 
Packaging for consdtution » i-mo^ 2 oi 7 > 

USP Reference standards (11)— 

USP Ampicillin RS 
USP Endotoxin RS 

Identification—Dissoive a quantity in a mixture of acetone 
and 0.1 N hydrochloric acid (4:1) to obtain a solution con¬ 
taining 5 mg of ampicillin per mL; the resulting soiution re¬ 
sponds to tne Identification test under Ampidliin Capsules. 
Bacteriai Endotoxifis Test (85)—It contains not morę 
than 0.15 EndotoxIn Unit per mg of ampicillin, 
pH (791): between 5,0 and 7,0, in the suspension consti¬ 
tuted as directed in the labefing, 

Water Determinatśon, Method I (921): between 11.4% 
and 14.0%. 

Sterility Tests (71)—It meets the requirements when 
tested as directed for Andbiodc Solids, Bulks f and Blends in 
the section Membranę Fittradon under Test for Sterility of the 
Product to be Examined, except to use Fluid Q f to which has 
been added suffident sterlle penicilJinase to inactivate the 
ampicillin and to swirl the vessel until solution is complete 
before filtering, If it does not dissofve completely, proceed 
as directed for Solids in the section Direct Inoculadon of the 
Culture Medium under Test for Sterility of the Product to be 
Examined ł except to use Fluid Thiogiycoilate Medium and 
Soybean-Casein Digest Medium containing suffident 
penicillinase to Enactivate the ampicillin in each vessel. 

Other reguirements—ft meets the requirements for Uni¬ 
formity of Dosage Units (905), and for Labeling (7), tabeis 
and Labeling for Injectable Products, 
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Assay— 

Phosphote buffer solution —Accurately weigh 68 g of mon- 
obasic potassaum phosphate, and transfer to a 500-mL volu- 
metric fiask, DissoW in and dilute with water to volume. 

Mobile phase—Prepare a suitable mixture of water, aceto- 
nitrile, Phosphote buffer solution, and glacial acetic add 
{3600:360:40:4), Pass through a 0,45-tim nylon filter, and 
degas. 

Standard preparation —Dissolve, with sonication, an accu- 
rately weighed quantity of USP Ampicillin RS in water to 
prepare a solution havmg 0.5 mg per mL. Pass through a 
0.45-um PTFE filter, discarding tne first 3 mL of the filtrate. 

Coffeine solution —Transfer about 30 mg of caffeine, accu¬ 
rately weighed, to a 50-mL volu metric fiask. Add 25 mL of 
water, sonicate to dissolve, and dilute with water to volume. 
Pass through a 0.45-jim PTFE filter, discarding the first 3 ml 
of the filtrate. 

System suitability solution —Prepare a solution of 1.0 mL of 
Coffeine solution and 9.0 mL of Standard preparation , and 
mix. 

Assay preparation —Quantitatively dilute an accurately 
measured volume of Ampicillin for Injectable Suspension, 
constituted as directed in the labeling, with water to obtain 
a solution containing about 0.5 mg per mL. Pass through a 
0.45-pm PTFE filter, discarding the first 3 mL of the filtrate, 

Chromatographic system (see Chromatography (621))—The 
lrquid chromatograph is equipped with a 254-nm detector 
and a 3.9-mm x 30-cm analytlcal column that contains 
1 0-pm packing LI. The fiow ratę is about 2.0 mL per min¬ 
utę. The column temperaturę is matntained at 40°, Chro¬ 
matograph the System suitability solution and the Standard 
preparation , and record the peak responses as directed for 
Procedurę: the order of elution is ampicillin followed by caf- 
feine; the resolution, R, between ampicillin and caffeine is 
greater than 2; the column effrdency rs not less than 2000 
theoretical plates for the ampicillin peak; the tailing factor h 
not greater than 1.4; and the reiative standard deviation for 
replicate injections of the Standard preparation is not morę 
than 2.0%. 

Procedurę —Separately inject equal volumes {about 20 pL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the areas of the major peaks. Caiculate the guantity, in 
mg, of ampicillin (C^Hi^NjO^S) in each ml of the consti- 
Luted solution of Ampicillin for injectable Suspension taken 
by the formula: 


CDfoM) 

in which C is the concentration, tn mg per mL, of USP 
Ampicillin RS in the Standard preporatron; D is the dilution 
factor used in preparing the Assay preparation; and ra and n 
are the average peak responses of the ampicillin peaks ob- 
tained from tne Assay preparation and the Standard prepara¬ 
tion , respectively. 


Ampicillin for Orał Suspension 

DEFINITION 

Ampicillin for Orał Suspension contains an amount of 
Ampicillin (anhydrous or as the trihydrate) equtvalent to 
NLT 90.0% and NMT 120.0% of the labeied amount of 
ampicillin (tifiH^NsC^S), when constituted as directed. It 
contains one or morę suitable buffers, colors, flavors, pre- 
servatives, and sweetening ingredients. 


IDENTIFICATION 
o A. THIM-LAVER CHROMATOGRAPHY 

Diluent: Acetone and 0*1 N hydrochloric add (4:1) 
Standard solution: 5 mg/mL of USP Ampicillin RS in 
Diluent 

Sample solution: Nominally 5 mg/mL of ampicillin in 
Diluent 

Chromatographic system 

(See Chromatogmpny (671X Thindayer Chromato- 
graphy ,) 

Modę: TLC 

Adsorbent: 0.25-mm layer of chromatographic silica 
gel mlxture 

Application volume: 2 pL 

Developing solvent system: Acetone, toluene, glacial 
acetic acid, and water (650:100:25:100) 

Spray reagent: 3 mg/mL of ninhydrin in alcohol 
Analysis 

Samples: Standard solution and Sample solution 
Apply the Standard solution and the Sample solution to 
the piąte, and develop the chromatogram in the De- 
veloping solvent system. When the solvent front has 
moved about three-fourths of the length of the piąte, 
remove the piąte from the cham ber, mark the solvent 
front, and alrow to air-dry. Locate the spots on the 
piąte by spraying lightly with Spray reagent, and dry 
at 90" for 15 min. 

Acceptance criteria: The value of the pnncipal spot 
of tne Sample solution corresponds to that of the Stan¬ 
dard solution . 


ASSAY 
* Procedurę 

Standard solution: Prepare as directed for Standard 
preparation in lodometric Assay—Antibiotics (425), using 
USP Ampicillin RS. 

Sample solution: Nominally 1,25 mg/mL of ampicillin 
prepared as follows. Dilute a suitabEe afiquot of Ampicil¬ 
lin for Orał Suspension, constituted as directed in the 
labeling, freshly mixed and free from air bubbles, with 
water. 

Analysis: Proceed as directed for lodometric Assay— An- 
tibiotics (425), Procedurę. 

Caiculate the percentage of the labeled amount of 
ampicillin (CtfiHigNa04S) in the portion of Ampicillin 
for Orał Suspension taken: 

Result ^ (B - I) x F x (1/C tJ ) x 100 




B = volume of 0.01 N sodium thiosulfate 

consumed in the Blank Determination (mL) 
I = volume of 0,01 N sodium thiosulfate 

consumed in the lnactivathn and Titration 
(mL) 

f = factor as calcu lated in lodometric Assay— 
Antibiotics (425) 

Cu = nominał concentration of ampicillin in the 
Sample solution (mg/ml) 

Acceptance criteria: 90.0%-120.G% 


PERFORMANCE TESTS 

• Deuverable Volume (698): Meets the requirements 

• UNtFORMITY OF DOSAGE UNITS (905) 

For single-unit containers 

Acceptance criteria: Meets the requirements 

5PECIFIC TESTS 

* PH (791) 

Sample solution: Constitute as directed in the labeling. 
Acceptance criteria: 5,0-7,5 

* Water Determination Method l (921): NMT 2.5% 
where the solid for Orał Suspension contains anhydrous 
ampicillin or NMT 5.0% if it contains ampicillin trihydrate 
ano the egu i va lent of 100 mg/mL of ampicillin when 
constituted as directed in the labeling 
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ADDITlONAl REQUIftEMENT5 

* Packagtng and Storage: Preserve in tight containers. 

* Labeling: Label to fndicate whether the ampicillin therein 
is in the anhydrous form or is the trihydrate. 

* USP Reference Standard* (11) 

USP Amptcillin RS 


AmpScBIlimi Tablets 

DEFINITION 

Ampicillin Tablets contain an amount of Ampiciliin (anhy- 
drous form or trihydrate form) equivalent to NIT 90,0% 
and NMT 120.0% of the labeled amount of ampicillin 

(CińHi^NiO^S). 

IDENTIFICATION 
■ A, Thin-Iayer Chroniatggraphy 

Diluent: Acetone and 0.1 N hydrochionc add (4:1) 
Standard solution: 5 mg/mL of USP Ampicillin RS In 
Diluent 

Sample solution: 5 mg/mL of ampicillin from pow- 
dered Tablets in Diluent 
Chromatographic system 
(See Chromatograpny (621) r Thin-Layer Chromało- 
graphy.) 

Adsorbent: 0.25-mm layer of chromatographic silica 
gel mixture 

Application vo!ume: 2 pL 

Developinq solvent system: Acetone, toiuene, glacial 
acetic acid, and water (650:100:25:100) 

Spray reagent: S mg/mL of ninhydrin in alcohol 
Analysis 

Samples: Standard solution and Sample soiution 
Apply the Standard soiution and the Sample solution to 
the piąte, and deyelop the chromatogram using the 
Developing $olvent system. When the solvent front has 
moved about three-fourths of the length of the piąte, 
remove the piąte from the cham ber, mark the solvent 
front, and allow to air-dry. Locate the spots on the 
piąte by spraying lightly with the Spray reagent , and 
dry at 9Q U for 15 min. 

Acceptance criterla: The R f value of the principal spot 
of the Sample solution corresponds to that of the Stan - 
dard solution. 

ASSAY 
» Procedurę 

Standard solution: Prepare as directed for Standard 
Preparation in lodometric Assay—Antibiotks (425), using 
USP Ampiciliin RS. 

Sample solution: Place NLT 5 Tablets in a high-speed 
glass blender jar containing an accurately measured voh 
ume of water, and blend for 4 ± 1 min, Dllute a suitable 
aliquot with water to obtain a concentration of 
1.25 mg/mL of ampicillin. 

Analysis 

Samples: Standard solution and Sample soiution 
Proceed as directed for Procedurę in lodometric Assay — 
Antibiotics (425). 

Calrulate the percentage of the labeled amount of 
ampicillin (Ci ń HiS) in the portion of Tablets 
taken: 

Result = (B - i) x (fi/2) x (l /Cu) x fi x 100 

B = volume of 0.01 N sodium thiosulfate 

consumed in the Blank Determination (ml) 

/ - volume of 0.01 N sodium thiosulfate 

consumed in the Inactivation and Titration of 
the Sample soiution (mL) 

Fi s factor as calcu lated in fodometnc Assay— 
Antibiotics (425) 


Cu = nominał concentration of ampicillin in the 
Sample solution (mg/mL) 
fi = conversion factor, 0.001 mg/fig 
Acceptance criteria: 90.0%-120.0% 


PERFORMANCE TESTS 

* DissoiUnON, Procedurę for a Pooled Sample (711) 

Medium: Water; 900 mL 
Apparatus 1: 100 rpm 
limę: 45 min 

Standard solution: L/900 mg/mL of USP Ampicillin RS 
in water, where i is the labeled amount of ampicillin in 
mg/Tablet 

Sample solution: Use a filtered portion of the solution 
unoer test, 

Solution A: 1 in 1000 solution of poiyoxyethylene (23) 
lauryl ether in water 

Soiution B: Dissolve 20 g of hydroxylamine hydrochlo- 
ride in 5 mL of Solution A , and add water to make 
1000 mL 

Buffer: 26 mg/mL of sodium hydroxide and 3.1 mg/mL 
of sodium acetate in water 

Ferric nitrate solution: Suspend 233 g of ferric ni tratę 
in about 600 mL of water, add 2.8 mL of sulfuric acid, 
stir until the ferric nitrate is dissolved, add 1 mL of poly- 
oxyethylene (23) lauryl ether, di lute with water to 
1000 mL and mtx. 

Apparatus: Automatic analyzer consistlng of (1) a liguid 
sampler, (2) a proportionlng pump, (3) suitable spec- 
trophotometers equipped with matched flow cells and 
analysis capability at 480 nm, (4) a means of recording 
spectrophotometric readings, and/or Computer for data 
retrieval and calculation, and (5) a manifoid consisting 
of the components illustrated rn Figurę h 


The numben represent 
the reagenta as foliowa: 

£1) Hydraty la minę 

hydrochloride soluLton; 

(2) Acetale buffer; 

(3) 33 N sulftiric acid; 

(4) Ferot nilrale solution. 

Spect raph otom eter 

480 nm 
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Sampler 
Rotę: 40 
per haur 


S pec tropholometer 


Figurę 1 

Analysis 

Samples: Standard solution and Sampfe solution 
With the sample linę pumping water, the other lines 
pumping their respective reagents, and the spectro- 
photometer set at 480 nm, standardize the system 
until a steady absorbance baseline has been estab- 
lished. Transfer portrons of the Standard solution and 
the Sample solution to sampler cups, and place in the 
sampler. Start the sampler, and conduct determina- 
tions of the Standard solution and the Sample solution 
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typicaEly at the ratę of 40/h using a ratio of about 2:1 
for sample and wash time. 

Calculate the percentage of the labeled amount of 
ampidllin (CieHigNaOąS) dissolved: 

Result = (AJA s ) X C s x V x P x Fx (1/L) x 100 

A u - response of the Sample solution 
As = response of the Standard solution 
Q - concentration of USP Ampidllin RS En the 
Standard solution (mg/mL) 

V - volume of medium, 900 mL 
P = potency of ampidllin in USP AmpidlEin RS (jig/ 
mg) 

F — tonversEon factor, 0,001 mg/pg 

i = Sabel daim (mg/Tabiet) 

Tolerances; NLT 75% (Q) of the labeled amount of 
ampidllin (Ci 6 Hi 9 N 3 G 4 S) is dissolyed. 

* UNIFORMITY OF Dosage Units (905): Meet the 
requirements 

SPECIFIC TEST5 

o Water Determination, Method I <921) 


Tvue of Tablets 

Form of 
Amptdllin 

Limit (°/o) 

Nonchewable 

Anhydrous 

NMT 4.0 

Nonche wabię 

Tri hyd ratę 

9.5-12.0 

Chewable 

Anhydrous 

NMT 3*0 

Chewable 

Tri hvd ratę 

NMT 5.0 

Tabfets labeled for veter- 
inary use only 

Th hydra te 

NMT 1 3.G 


ADDHIONAL REQUIREMENTS 

e Pac k a gin g and Sto ragę; Preserye in Ught containers, 
and storę at eon troi led room temperaturę. 

« Labelinc: La bel the Tablets to rndicate whether the 
ampicilfin theretn is in the anhydrous form or is the trihy- 
drate. Label chewable Tablets to Endieate that they are to 
be chewed before swallowing. Tablets intended for veter- 
mary use only are so labeled. 

* USP Reference Standards (11) 

USP Ampiciltin RS 


Ampicillin and Probenecid for Orał 
Suspension 

» Ampicillin and Probenecid for Orał Suspension 
contains an amount of Ampicillin (as the trihy- 
drate) equivalent to not less than 90.0 percent 
and not morę than 120.0 percent of the labeled 
amount of ampicillin (CisHig^C^S) and not less 
than 90.0 percent and not morę than 11 0.0 per¬ 
cent of the labeled amount of probenecid 
(CijbhsNO/iS). It contains one or morę suitable 
colors, flavors, and suspendlng agents. 

Packaging and storage—Preserve in tight, unit-dose con- 
tainers. 

USP Reference standards (11)— 

USP Ampicillin RS 
USP Probenecid RS 

Uniformity of dosage nnits (905)— 

FOR SOLID PACKAGED IN SINCLE-UNIT CONTAINERS: meets the 
requirements for Content Uniformity with respect to ampicil- 
lin and probenecid. 


Deliverable voIume (698): meets the requirements. 
pH (791): between 5.0 and 7,5, in the suspension consti- 
tuted as direeted in the labeling. 

Water Deteiminafion, Method I (921): not morę than 
5,0%. 

Assay for ampiclBSiiFi— 

Standard preparation —Prepare as direeted for Standard 
Preparation under lodometric Assay—Antibiotics (425), using 
USP Ampicillin RS* 

Assay preparation —Constitute Ampicillin and Probenecid 
for Orał Suspension as direeted in the labelirtg, and mix. 
Transfer the resufting suspension to a high-speed glass 
blender jar containing sufficient water to make 500,0 mL, 
and blend for about 10 mlnutes. Quantitatrvely dilute an ac- 
curately measured voiume of this stock solution with water 
to obtain an Assay preparation containing about 1.25 mg of 
ampicillin per mL. 

Proceduro —Proceed as direeted for Proceduro under iodo- 
metric Assay —Antibiotics (425). Calculate the guantity, in 
mg, of ampicillin (CigH^NsC^S) in the Ampicillin and 
Probenecid for OraJ Suspension taken by tne formula: 

(L / D)(F / 2000)(8 - f) 


in which i is the labeled guantity, in mg, of ampidllin in the 
Ampicillin and Probenecid for Orał Suspension; and D is the 
concentration, in mg per mL, of ampicillin in the Assay prep¬ 
aration on the basis of the labeled guantity in the Ampicillin 
and Probenecid for Orał Suspension and tne extent of dilu- 
tion* 

Assay for probenecid— 

Standard preparation—D issolve an accurately weighed 
portion of USP Probenecid RS En sodium carbonate solution 
(1 in 1 00) to obtain a solution having a known concentra¬ 
tion of about 1 mg per ml. 

Assay preparation—Constitute Ampicillin and Probenecid 
for Orał Suspension as direeted in the labding, and mix* 
Quantitatively dilute the resulting suspension with sodium 
carbonate solution (1 in 100) to obtain a solution contain¬ 
ing about 1 mg of probenecid per mL, mix, and filter. 

Proceduro —Transfer 2,0 mL of the elear Assay preparation 
to a 125-ml separator, and add 8.0 mL of 1.0 N hydrochio- 
ric add, Extract this solution with four 20-mL portions of 
chloroform, filtering each extract through a glass wool 
pledget and 6 g of chloroform-washed anhydrous sodium 
sulfate into a 100-mL volumetric fiask. Wash the pledget 
and the sodium sulfate with chloroform, collecting the 
washings in the 100-mL volumetric fiask, dilute with chloro¬ 
form to volume, and mix, Treat 2.0 mL of the Standard prep¬ 
aration in the same manner. Concomitantly determlne the 
absorbances of the Solutions from the Assay preparation and 
the Standard preparation at the wavefenqth of maximum ab- 
sorbance at about 257 nm, with a suitable spectrophotorne- 
ter, using chloroform washed with sodium carbonate solu¬ 
tion (1 In 100) as the blank. Calculate the guantity, in mg, 
of probenecid (CnH^NCLiS) in the Ampicillin and 
Probenecid for Orał Suspension taken by the formula: 


kr 


C(U D)(Au / As) 

in which C is the concentration, in mg per mL, of USP 
Probenecid RS in the Standard preparation; t is the labeled 
ąuantity, in mg, of probenecid In the Ampicillin and 
Probenecid for Ora! Suspension; D is the concentration, in 
mg per mL, of probenecid in the Assay preparation on the 
basis of the labeled guantity En the Ampicillin and 
Probenecid for Orał Suspension and the exfent of dllution; 
and Au and A 5 are the absorbances of the Solutions from the 
Assay preparation and the Standard preparation , respecti vely. 
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AmpSciBOBo SodBum 

Ci 6 HiaNiNa04S 37139 

4-Thja-l-azabicyclQ[3.2.0]heptane-2-carbQxyiic add, [6-(ami- 
nophenyfacetyl)annino]-3,3-d]methyi-7-oxo-, monosodium 
salt, [2S'[2cc,5fx, 6/1(5*)]]-; 

Monosodium D-(-)-ó-(2-amino-2-pheny!acetamido)-33-di- 
methyl“7-oxu-4-Lhia-l -aza bicydup.Z.Olheptane-Ź-carbcw- 
ylate [69-523]. 

DEFINITION 

Ampidlfin Sodium has a potency equivalent to NLT 845 yg 
and NMT 988 jjg of ampicillin (C^HisN^S) per mg, cal- 
culated on fhe anhydrous basis. 

IDENTIFICATION 

* A. INFRARED ABSORPTEON (197M) 

* B, Identification Tests—General, Sodium (191) 

AS5AY 

* Procedurę 

Diluent: Water, 1 M monobasic potassium phosphate, 
and 1 N acetic add (989:10:1) 

Mobile phase: Acetonitrite, water, 1 M monobasic po¬ 
tassium phosphate, and 1 N acetic add (80:909:10:1) 
Standard sofution: 1 mg/ml of USP Ampicillin RS in 
Diluent usmg shaking and sonication, if necessary, to 
dlssolye, Use this sofution promptly after preparation. 
System suitability solution: 0.12 mg/ml of caffeine in 
Standard solution 

Sampie solution: [NOTĘ—Ampicillin Sodium is hygro- 
scopic. Minimize exposure to the atmosphere, and 
weigh promptly.] EquEvafent to 1 mg/mL of anhydrous 
ampidiJin in Diluent [Notę —Use this solution promptly 
after preparation.] 

Chromatographte system 
(See Chromatogropny (621), System Su i ta bili ty.) 

Modę: LC 

Detector: UV 254 nm 
Column 

Pre-column: 4-mm x 5-cm; 5- to 10-pm packing LI 
Analytrcal column: 4-mm x 30-cm; 5- to 10-jim 
packing LI 

Flow ratę: 2 m L/m in 
łnjection size: 20j.iL 
System suitability 

Sa m pies: Standard solution and System suitability 
solution 

[Notę—T he relative retention times for ampicillin and 
caffeine are 0.5 and 1.0, respective!y, System suitability 
sofution .] 

Suitability reguirements 

Resolution: NLT 2.0 between the caffeine and the 
ampicillin peaks, System suitability sofution 
Taifincj factor: NMT 1.4, Standard solution 
Capacity factor: NMT 2.5, Standard solution 
Relative standard deviatlon: NMT 2.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sampie solution 
Calculate the guantity, in pg, of C^H^NeOiS in each 
mg of Ampicillin Sodium taken: 

Result = (ru/r 5 ) x (C s /Cu) x P 

ru = peak response from the Sampie solution 

r 5 = peak response from the Standard solution 

Cs = concentration of USP Ampicillin RS in the 
Standard solution (mg/mL) 

Cu - nominał concentration of Ampicillin Sodium In 
the Sampie solution (mg/ml) 

P - potency of USP Ampicillin RS (pg/mg) 


Acceptance cnteria: 845-988 pg/mg on the anhydrous 
basis 

IMPURITIES 
Orgsumnc Impunfies 

o Procedurę i: Limit of Methyłene Chloride 

Interna! standard solution: 2.1 mg/mL of dtoxane in 
dimethyl sulfoxide 

Standard solution: 033 mq/mL of methyłene chloride 
in internal standard sofution 

Sampie solution: 1 66.7 mg/ml of Ampicillin Sodium 
in InternaI standard solution 
Chromatographic system 
(See Chromatography (621), System Suitability.) 

Modę: GC 

Detector: Flame iontzation 

Column: 1.8-m x 4-mm glass column packed with a 
10% phase G39 on unsilanized support SI A 
Temperaturę 
Cofumn: 65° 

Injector: 100° 

Detector błock: 260° 

Carner gas: NEtrogen 
Flow ratę: 60 mL/min 
Imjectron size: 1 pL 
System suitability 
Sampie: Standard solution 
[Notę —The relative retention times for methyłene 
chloride and dioxane are 0.5 and 1.0, respectively.] 
Suitability reąuirements 

Resolution: NLT 4 between methyłene chloride and 
dioxane 

Relative standard deviation: NMT 5% 

Analysis 

Sam pies: Standard solution and Sampie solution 
Calculate the percentage of methyłene chloride En the 
portion of Ampicillin Sodium taken: 

Result = (Ru/Rs) x (Cs/Cu) x 100 

Ru = peak response ratio of methyłene chloride to 
dtoxane from the Sampie solution 
Rs - peak response ratio of methyłene chloride to 
dioxane from the Standard solution 
Cs = concentration of methyłene chloride in the 
Standard solution (mg/ml) 

Cu = nominał concentration of Ampidlfin Sodium 
in the Sampie solution (mg/ml) 

Acceptance criteria: NMT 0.2%. 

* Procedurę 2 : Dimethylaniune (223): Meets the 

requlrement 

SPEOFDC TESTS 

® Crystallinity (695): Meets the reguirements. [Notę — 
Ampicillin Sodium in the freeze-drled form is exempt 
from this reąuirement] 

* pH (791): 8.0-10.0 

Sampie solution: 10.0 mg/ml of ampicillin 

* Water Detewiination, Method i (921): NMT 2.0% 

« Sterility Tests (71): Where the labę] states that Ampicil- 
lin Sodium Is sterile, it meets the reguirements. 
o Bacterial Endqtoxins Test (85): Where the label states 
that Ampicillin Sodium Is sterile or the label states that 
Ampicillin Sodium must be subjeeted to further Process¬ 
ing during the processing of injectable dosage forms, it 
contains NMT 0.15 USP Endotoxin Unit/mg of ampicillin. 

ADDITIONAL REQUIREMENTS 

* Packaging and Storage: Preserve in tight containers, 

* Labeling: Where it Is Intended for use in preparing in¬ 
jectable dosage forms, the label states that it is sterile or 
must be subjeeted to further processing during the prep- 
aratlon of injectable dosage forms. 
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• USP Reference Standahds (11) 

USP Ampicillin RS 
USP Ampicillin Sodium RS 
USP Endotoxin RS 


AmpiciUHin and Sulbactam for Bniection 

» Ampicillin and Sulbactam for Injection is a ster- 
ile, dry mixture of Ampicillin Sodium and 
Sulbactam Sodium. It contains the equivalent of 
not less than 90.0 percent and not morę than 
115.0 percent of the labeied amounts of ampicil¬ 
lin (C 16 HigN 30 <tS) and sulbactam (C 6 HnM0 5 S), 
the labeied amounts representing proportions of 
ampicillin to sulbactam of 2:1. It contains not 
less than 563 pg of ampicillin and 280 ,ug of 
sulbactam per mg, calculated on the anhydrous 
basis. 


Change to read: 

Packagmg and storage—Preserve as described En *Pack- 
aging and Storage Reguiremenls (659), Injection Packaging, 
Packaging for constittition* < C n 

USP Reference sfandards (11)— 

USP AmpiciJlin RS 
USP Encfotoxin RS 
USP Sulbactam RS 

Constituted soBofSon—At the time of use, it meets the 
requirements for Injections and fmplanted Drag Products ( 1), 
Spedfic TestsCompleteness and darity of Solutions. 
Identification—The retention times of the major peaks In 
the chroma togram of the Asscry preparation correspond to 
those in the cnromatogram of the Standard preparation, as 
obtained in the Assay. 

Bacfcenall Enc!otoxms Test (85)—It contains not morę 
than 0.17 USP Endotoxin Unit in a portion equrvalent to 
1 mg of a mixture of ampiciilin and sulbactam (0.67 and 
0.33 mg, respectively). 

Sterility Tests (71)—It meets the requirements when 
tested as directed for Membranę Fiitration under Jest for 5te- 
rility of the Product to be Examined. 

pH (791): between 8.0 and 10.0, in a solution containing 
10 mg of ampicillin and 5 mg of sulbactam per mL 
Water Determination, Method i (921): not morę than 
2.0%. 

Partkulate Niafter in Injections (788): meets the re- 
guirements for smali-valume injections. 

Other i^uirements—Et meets the reguirements for UnJ 
formity of Dosage Units (905) and for Labeling (7), Labels and 
Labeling for fnjectabie Products; 

Assa y— 

0.005 M Tetrabutylammonium hydroxide —Difute 6.6 mL of 
a 40% solution of tetrabutylammonium hydroxide with 
water to obtain 1 800 mL of solution. Adjust with 1 M phos- 
phoric add to a pH of 5.0 ± 0.1, dilute with water to 
2000 mL, and mix. 

Mobile phase —Prepare a filtered and degassed mixture of 
0.005 M Tetrabutylammonium hydroxide and acetonitrile 
(1650:350). Make adjustments if necessary (see System Suit- 
obili ty under Chromatography (621)). 

Standard preparation— Quantitativefy dissolve a cc u ratę fy 
weighed guantities of USP Ampiciilin RS and USP Sulbactam 
RS in Mobile phase to obtain a solution having known con- 


centrations of about 0.6 mg of ampidllln per mL and 
0.3 mg of sulbactam per mL. [notę —Inject this solution 
promptly.] 

Resolution solution— Prepare a solution of USP Sulbactam 
RS in 0.01 N sodium hydroxide containing 0.3 mg per mL, 
and atlow to stand for 30 minutes. Adjust with phosphoric 
acid to a pH of 5.0 ± 0.1. Transfer 5 mL of the solution to a 
25-mL voiumetnc fiask, add 4.25 ml of acetonitrile, dilute 
with 0.005 M Tetrabutylammonium hydroxide to voiume, and 
mfx. Transfer 1 mL of this solution to a second 25-mL volu- 
metric fiask, add 15 mg of USP Ampicillin RS, dilute with 
Mobile phase to volume, and mix, [notę—I nject this solution 
promptly.] 

Assay preparation 1— Mix the eon ten ts of a Container of 
Ampicillin and Sulbactam for Injection. Quantitatively drs- 
solve an accurately weighed portion of the powder in Mo¬ 
bile phase to obtain a solution havinq a concentration of 
about 1 mg of the powder per mL. [notę —Inject this sofu¬ 
tion promptly.] 

Assay preparation 2 (where it is represented as being in a 
single-aose Container)— Constitute a Container of Ampicillin 
and Sulbactam for Injection with a volume of water, accu¬ 
rately measured, corresponding to the volume of solvent 
specified in the labeling. Withdraw the total withdrawable 
contents from the Container, using a suitable hypodermic 
needle and syringe, and dilute quantitative!v, and stepwise if 
necessary, with Mobile phase to obtain a solution containing 
about 0.6 mg of ampiciilin per mL and 0.3 mg of sulbactam 
per ml. [notę —Inject this solution promptly.] 

Assay preparation 3 (where the label States the guantities 
of ampiciilin and sulbactam in a given voJume of constituted 
solution)— Constitute a Container of Ampicillin and 
Sulbactam for Injection with a vofume of water, accurately 
measured, corresponding to the volume of solvent specified 
in the labeling. Dilute an accurately measured volume of the 
constituted solution quantitatively, and stepwise if necessary, 
with Mobile phase to obtain a solution containing about 
0.6 mg of ampicillin per mL and 0.3 mg of sulbactam per 
ml. [notę—I nject this solution promptly.] 

Chromatographic system (see Chroma tog ropny (621))—The 
liguid chromatograph is equipped with a 230-nm detector 
and a 4-mm x 30-cm column containing packing LI. The 
flow ratę is about 2 mL per minutę. Chromatograph the Res- 
olutian solution, and record the responses as directed for Pro¬ 
cedurę: the relative retention times are about 0.7 for ampicik 
lin and 1.0 for sulbactam alkaiine degradation product; and 
the resolution, R, between ampicillin and sulbactam alkaline 
degradation product is not less than 4.0. Chromatograph 
the Standard preparation, and record the responses as di¬ 
rected for Procedurę: the relative retention times are about 
0,35 for ampicillin and 1.0 for sulbactam; the column effi- 
ciency determined from the sulbactam peak is not less than 
3500 theoretical plates; the taifing factor is not morę than 
1,5; and the re!ative standard deviation for replicate injec¬ 
tions is not morę than 2,0%. 

Procedurę —Separately inject equal volumes (about 10 piL) 
of the Standard preparation and the appropriate Assoy prepa¬ 
ration Into the chromatograph, record the chromatograms, 
and measure the areas for the major peaks. Calculate the 
guantities, in Lig, of ampicillin (CićHigNaOłS) and of 
sulbactam (CgHiiNOiS) in the portion of Ampidllln and 
Sulbactam for Injection taken by the same formula: 

(GR/Q,)(/Wrs) 

in which Q is the concentration, in mg per mL, of the ap¬ 
propriate USP Reference Standard in the Standard prepara¬ 
tion; P is the asstgned eon tent, in pg per mg, of the appro¬ 
priate USP Reference Standard; Cu is the concentration, in 
mg per mL, of Ampiciilin and Sulbactam for Injection in 
Assay preparation I, based on the weight, in mg, of powder 
removed from the Container and the extent of ailution; and 
ru and r$ are the peak areas for the appropriate analyte ob- 
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tained from Assay preparation 1 and the Standard prepara¬ 
tion, respectively. Calcu la te the guantities of ampicillin 
(Ct* *H s *M 3 0 4 S) and of sulbactam (CeHtiNO^S) wlthdrawn 
from the Container, or in the volume of constituted solution 
taken by the same formula: 

(U D)(QP)(ru/rs) 

in which i h the labeled guantity, in mg, of ampicillin or 
sulbactam, as appropnate, in the Container or in the volume 
of constituted solution taken; D is the concentration, in mg 
per mL, of ampicillin or sulbactam in Assay preparation 2 or 
Assay preparation 3 , on the basis of the labeled guantlty, in 
mg, of ampicillin or sulbactam, as appropriate, in the Con¬ 
tainer and the extent of dilution; ru and r* are the peak 
areas for the appropriate analyte obtained from Assay prepa¬ 
ration 2 or Assay preparation 3 and the Standard preparation, 
respectively; and the other terms are as defined above. 


Amprolfoim 



ChHi 5 CIN 4 - HCI 315,24 

1~[(4-AmIno-2-propy]-5-pyrimidinyl)methyf]- 
2-methylpyridInium tnforide monohydrochloride; 

l-[(4-Amino-2-propyl-5-pyrim]dinyl)methyO‘2-picolinium 
chloride monohydrochfonde [1 37-88-2], 

DEFINITION 

Amprollum contains NIT 97,0% and NMT 1 01,0% of am- 
prolium (CuH^CIIsb ■ HO), calculated on the dried basis. 

IDENTIF0CATEON 

• A. Dnfrareb Absorption (T97K) 

Sample: Previously dried 

Acceptance criteria: Meets the requlrements 

• B. ilLTRAVIOLET ABSORPTION (197U) 

Analytical wavelength: 246 nm 
Sample solution: IDgg/mL in 0,1 N hydrochloric acid 
Acceptance criteria: Absorptivities, cafcuiated on the 
dried basis, do not differ by morę than 3,0%, 

ASSAY 

• Procedurę 

Diluent: Methanol, acetonitrife, and water (45:5:50) 
Mobile phase: 6 g of sodium 1-heptanesulfonate in 
500 ml of water. Add 12 ml of glaclal acetic acid, 

2.0 mL of triethylamine, 450 mL of methanol, and 
50 ml of acetonitrlle. Pass through a suitable fifter of 
0.5-pm or finer porę size. 

System suitability solution: 0,5 mg/mL of USP Am¬ 
prollum RS and 0.2 mg/mL of 2-picoline in Diluent 
Standard solution: 0.5 mg/mL of USP Amprolium RS in 
Diluent 

Sample solution: 0.5 mg/mL of Amprolium in Diluent 
Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 
Column: 4.6-mm x 25-cm; packlng LI 3 
Flow ratę: 0.6 mL/min 
fnjection volume: 10 jiL 
System suitability 
SampJe: System suitability solution 
Suitability requrrements 
Resofution: NLT 7 between amprolium and 
2-picoline 


Column efficiency: NLT 6500 theoretical plates from 
the amprolium peak 

Talling factor: NMT 2,3 for the amprolium peak 
Relative standard deviation: NMT 1.0% for 
amprolium 
Analysis 

Sa m pies: Standard solution and Sample solution 
Caiculate the percentage of amprolium (C 14 H 19 CIN 4 ■ 
HCI) in the portton of Amprolium taken: 

Result - ( r v /r 5 ) x (Cs/ Cu) x 1 00 

ru = peak response from the Sample solution 

r s - peak response from the Standard solution 

Q - concentration of USP Amprolium RS in the 
Standard solution (mg/mL) 

Cu = concentration of Amprolium in the Sample 
solution (mg/mL) 

Acceptance criteria: 97.0%-101.0% on the dried basis 

SIPECBF0C TESTS 
o Loss ON DRV1NG (731) 

Analysis: Dry a sample at a pressure not exceedlng 
5 mm of mercury at 100° for 3 h, 

Acceptance criteria: NMT 1.0% 

ADDITIONAL REQU1REIV1ENTS 

o Packaging and Storage: Preserve In well-closed 
containers. 

* Labeung: La bel it to indicate that it is for yeterinary use 
only. 

a USP Reference Standards (11) 

USP Amprolium RS 


AmprolSum Soluble Powder 

DEFINITION 

Amprolium Soluble Powder contains NLT 95,0% and NMT 
105.0% of the labeled amount of amprolium (G 4 Hi 9 CIN 4 ■ 
HCI). 

BDENTIFBCATBON 

* A* ULTRAVIOLET ABSORPTION (197U) 

Sample solution: 10 ug/mL (fiftered) in 0.1 N hydro- 
chloric acid 

Acceptance criteria: Meets the requirement 5 

ASSAY 
9 Procedurę 

Diluent: Methanol, acetonitrlle, and water (45:5:50) 
Mobile phase: 6g of sodium 1-heptanesulfonate In 
500 mL of water, Add 12 mL of glacial acetic add, 

2,0 mL of tri ethyl aminę, 450 mL of methanol, and 
50 mL of acetonftrile. Pass through a suitable fllter of 
0.5-pm or finer porę size. 

System suitability solution: 0.5 mg/mL of USP Am¬ 
prolium RS and 0.2 mg/mL of 2-picofine in Diluent 
Standard solution: 0.5 mg/mL of USP Amprolium RS in 
Diluent 

Sample solution: Nominally 0,5 mg/mL of amprolium 
in Diluent prepared as follows. Transfer a portion of Sol¬ 
uble Powder, equivalent to 50 mg of amprollum, to a 
1 00-mL yolumetric fiask, add 75 mL of Diluent , and son- 
ieate for 10 min, Ailow to cool to room temperaturę, 
and dilute with Diiuent to yofume. Pass through a suita¬ 
ble filter of 0.5-gm or finer porę size, and use the elear 
filtrate. 

Chromatographic system 

(See Chromatograpny (621), System Suitability .} 
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Modę: LC 

Detector: UV 254 nm 
Column: 4.6 mm x 25-cm; packing 113 
Flow ratę: 0.6 mL/mrn 
Injection volume: 10 pL 
System suitability 
S am ple: Sys tern suita bil i ty solu tion 
Suitability reguirements 
Resolution: NLT 7 between amprolium and 
2-picollne 

Column efficiency: NIT 6500 theoretica! plates from 
the amprolium peak 

Taił Ing ractor: NMT 23 for the amprolium peak 
Reiative standard deviation: NMT 1.0% for 
amprolium 
Analysis 

Sam pies: Standard solutian and Sample sofution 
Calculate the percentage of the labeled amount of am¬ 
prolium (C14H19CIN4 * HCI) in the portlon of Soluble 
Powder taken: 

Result = (rtz/rs) x (Q/Cy) x 100 

ru - peak response from the Sample solu tion 

rs - peak response from the Standard sol u tion 

Cs = concentration of USP Amprolium RS in the 
Standard solu tion (mg/ml) 

Cu = nominał concentration of amprolium In Lhe 
Sample solution (mg/mL) 

Acceptance criteria: 95.0%-l 05.0% 

AODITfONAL REQUIREMENT5 
o Packaging and Storage: Preserye in tight containers. 

* Labeling: Label it to indicate that it is for yeterinary use 

only. 

* USP Reference Standards (11) 

USP Amprolium RS 


AnmpTOBaiBm OraB Solutamu 

» Amprolium Orał Solution contains not less than 
93.0 percent and not morę than 107.0 percent of 
the labeled amount of amprolium (CnHigCINb • 
HCI). 

Pacitagmg and stoirage—Preserve in tight containers, 
protected from light. Storę at a temperaturę between 5° 
and 30°, in a dry place. 

Labeling—Label it to indicate that it h for veterinary use 
only. 

USP Reference standards (11)— 

USP Amprolium RS 

Identification, Ultraviolet Absorption (197U)— 

Solution: 10 pg per ml, filtered. 

Medium: 0,1 N hydrochloric acid. 
plH3 (791): between 2.5 and 3.0. 

Assay— 

Mobile phase —To 4.5 g of sodium l-hexanesulfonate add 
1500 mL of water, 400 mL of methanol, and 100 ml of ace- 
tonltrile, mix, and allow to cool to room temperaturę. Ad- 
just with phosphoric acid to a pH of 53, and pass through 
a fllter havinq a Q.5-|um or finer porosity. Make adjustments 
if necessary (see System Suitability under Chromatography 
<621)), 

Standard preparation —Quantitative!y drssoiye an accu- 
rately welghed guantity of USP Amprolium RS In water to 
obtaln a solution having a known concentration of about 
0.5 mg per mL, 


Assay preparation —Transfer an a cc u rately measured vol- 
ume of Orał Solution, equivałent to about 960 mg of am¬ 
prolium, to a 100-mL yolumetric fiask, dllute with water to 
yolume, and mlx. Transfer 5.0 mL of this stock solution to a 
second 100-mL yolumetric fiask, dilute with water to yol¬ 
ume, and mix. 

Chromatographic system (see Chmmatography <621 ))■—The 
liquid chromatograph Is eauipped with a 268-nm detector 
and a 3.9-mm x 30-cm column Lhal contains packing LU. 
The column is maintained at a constant temperaturo of 
about 45 D . The flow ratę is about 1 mL per minutę. Chro- 
matograph the Standard preparation , and record the peak 
responses as directed for Proceduro: the tailing factor Is not 
morę than 1 . 5 ; and the relatiye standard deviatlon for repIL 
tatę injections is not morę than 2 . 0 %. 

Procedurę —Separately inject equai volumes (about lOpL) 
of the Standard preparation and the Assay preparation In to 
the chromatograph, record the chromatograms, and meas- 
ure the peak areas for amprolium. Calculate the quantity, in 
mg, of amprolium (C 14 H 19 CIN 4 ■ HCI) in each mL of the Orał 
Solution taken by the formula: 

(2000 C/V){ru/r s ) 

in which C is the concentration, in mg per mL, of USP Am¬ 
prolium RS in the Standard preparation; V the vofumą in 
mL, of Orał Solution taken to prepare the Assay preparation; 
and ru and r* are the amprolium peak areas obtained from 
the 45suy preparation ano the Standard preparation , respec- 
tively. 


AmyB MBtrite _ 

C s Hi,N0 2 117.15 

Mixture of nitroiis add, 2 -methylbutyl ester, and nitrous 
add, 3-methy[butyl ester [8017-89-8; 110-46-3]. 

» Amyl Nitrite is a mixture of the nitrite esters of 
3-methyl-1-butanol and 2-methyl-1 -butanol. It 
contains not less than 85.0 percent and not morę 
than 103.0 percent of CsHriNOi. 

Caution —Amyl Nitrite is very flammable. Do 
not use where it may be ignited. 

Packaging and storage—Preserye in tight containers, and 
storę in a cool place, protected from light. 

USP Reference slandards (11)— 

USP Benzyl Benzoate RS 

Identification— 

A: The NMR spectrum recorded as directed in the Assay 
exhibits, among other peaks, a doublet with a band cen- 
tered at about 1 ppm and a multiplet with a band centered 
at about 4.8 ppm representlng methyl protons and methyl- 
ene protons aipha to the nitrite group, respectively, both 
relatiye to the tetramethylsilane singlet at 0 ppm, 

B: To a few drops of it add a mixture of 1 ml of ferrous 
sulfate TS and 5 mL of 3 N hydrochloric add: a greenish 
brown color is produced. 

Specific grav£fy (841): between 0.870 and 0.876, 

Ad di ty—To 030 ml In a glass-stoppered cylinder add a 
mfxture of 0.60 mL of OJ N sodium hydroxide, 10 mL of 
water, and 1 drop of phenolphtbalein TS, and invert the 
cylinder three times: the red tlnt of the water layer is still 
perceptrble. 

Limit of nonvolatile residue—Allow 10mL to evaporate 
at room temperaturo in a tared evaporating dish, in a well- 
yentilated hood , and dry the residue at 105° for 1 hour: the 
weight of the residue does not exceed 2 mg ( 0 . 02 %). 


w 
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Content of totai nitrites —Inject a portion of Amyl Nitrrte 
of suitable volume, but not morę than 2 pi, into a suitable 
gas chromatograph (see Chromatography (621)) eouipped 
with a thermaT conductivity detector. Under typka! condh 
tions, the instrument contains a 3-mm x 2-m column 
packed with a methyl polysifoxane oif, 25% by weight on 
suitable oalctned diatomite, the column Is matntained at 
about 80°, the injection port and detector błock are main- 
tained about 10° above the temperaturę of the column, and 
helium is used as a carrier gas at a flow ratę of about 60 ml_ 
per minutę. Prom the area under the curve, calculate the 
percentage (a/a) of totai nitrites, represented by the area 
under the main peak of the chromatogram, In the Amyl 
Nitrite taken: not less than 97,0% Is found. 

Assay— 

Solvent: carbon tetrachloride. 

Interno! standard —USP Benzyl Benzoate RS. 

Procedurę —Transfer 4 to 5 m£q of Interna! standard, accu- 
rately weighed, to a semimicro sampfing tubę, add 2 to 
3 mL of carbon tetrachloride, apply a sampling va!ve and 
septum,* thereby sealing the tubę, and determine the 
weight of the sealed assembly. Open the valve, Introduce 
about 500 pl of Amyl Nitrite with a syringe, dose the vaive, 
and determine the weight of the sealed assembly when it 
has attained constant weight, Shake the sampfing tubę and 
valve assembly, and transfer about 500 pL of the solution to 
a predsion NMR tubę as directed for Absolute Method of 
Quantitation under Nuciear Magnetic Resonance (761). With 
no spinning, or with the spinning adjusted so that the spin¬ 
ning side bands of neither the substance under assay nor 
the Internai standard interfere with the regions to be Inte¬ 
gra ted, record as 4* the average area of the Interna! stan¬ 
dard singlet appearing at about 5.3 ppm, representing the 
methylene protons of benzyf benzoate, and record as Au the 
averagc area of the multiplet with a band center at about 
4.8 ppm, representing the aipha methylene protons of amyl 
nitrite, with reference to the tetramethylsllane singlet at 
0 ppm. Catculate the ouantity of C 5 H 11 NO 2 in the Amyl Ni¬ 
trite taken, using 58.57 as the equivalent weight of amyl 
nitrite (£Wu) and 106,12 as that of benzyl benzoate (OTj), 


AirayG Nitrite Bnhalarit 

» Amyl Nitrite Inhalant contains a mixture of the 
nitrite esters of 3-methyl-1 -butanol and 2-methyl- 
1-butanol, it contains not less than 80.0 percent 
and not morę than 105.0 percent of C 5 HnN0 2 . It 
contains a suitable stabilizer. 

Caution —Amyl Nitrite Inhalant is very fiamma- 
ble. Do not use where it may be ignited. 

Padtaging and sforage—Preserve in tight, unit-dose glass 
containers, wrapped loosely in gauze or other suitable mate¬ 
riał, and storę in a coo] place, protected from light. 

USP Reference standhrds (11)— 

USP Benzyl Benzoate RS 

SpecSfk grav£ty (841): between 0.870 and 0.880. 
Content of totai nitrites —Remove the gauze or other 
covering, piace the glass Container of Inhalant upright in a 
dry rce-acetone slurry, and coo! for 10 minutes. Dry the Con¬ 
tainer of Inhalant, place it in a pointed glass tubę, and break 
the Container with a glass rod. Proceed as directed for Totai 
nitrites under Amyl Nitrite: not less than 95,0% rs found. 

* Suitable sampling tubes, sampling valves, and septums are available, re- 
spectTvdy, as catalog Nos. K-749000, K-7491DG, and K-749102 (50 septums) 
or K-749101 (100 septums), from Kontes Glass Company, Vinefand, NI 
03360. 


Other reguirements—lt responds to the Identification tests 
and meets the requlrements of the test for Addity under 
Amyl Nitrite . 

Assay— 

So!vent: carbon tetrachloride. 

Interna! standard —USP Benzyl Benzoate RS. 

Procedurę —Remove the gauze or other covering from 1 
or morę Inhalant ampuls containing a totai of 300 to 400 uL 
of amyl nitrite. Weign accurately the dean and dry intact 
glass ampuf(s), and place the weighed spec!men in a freezer 
for not less than 15 minutes. Transfer the chilled specimen 
to a glass-stoppered, 25-mL conical fiask containing a solu¬ 
tion of 4 to 5 mEq of Interna! standard , accurately weighed, 
tn 1 to 2 ml of carbon tetrachloride. Break the ampul(s) 
with a glass rod, and rinse any sample or glass fragments 
adhering to the glass rod with 1 ml of carbon tetrachloride 
into the main assay solution. Insert the stopper in the fiask 
immediately, mix, and proceed as directed for Absolute 
Method of Quantitation under Nudear Magnetic Resonance 
(761), beginning with "When dissolution has been com- 
pleted." With no spinning, or with the spinning adjusted so 
that the spinning side bands of neither the substance under 
assay nor the Internai standard interfere with the regions to 
be Integrated, record as As the average area of the Interna! 
standard singlet appearing at about 5.3 ppm, representing 
the methylene protons of benzyl benzoate, and record as A u 
the average area of the multiplet with a band center at 
about 4.8 ppm, representing the aipha methylene protons 
of amyl nitnle, with reference to the tetramethylsilane sin¬ 
glet at 0 ppm. Calculate the guantity of C 5 H 11 NO 2 in the 
Inhalant taken, using 58.57 as the equivalent weight of 
amyl nitrite (EW U ) and 106.12 as that of benzyl benzoate 
(EWs). Rinse the fiask containing the assay preparation with 
three 5-mL portions of ether, decanting each rinsing care- 
fully to avoid loss of glass fragments, and evaporate any 
rematning ether with the aid of a current of dry air. Transfer 
the dry glass fragments to a tared watch glass, weigh, and 
subtract the weight of the glass fragments from that of the 
intact ampul(s) to obtain the weight of the Inhalant taken. 


Araagirelide Hydrochloride 



C 10 H 7 O 2 N 1 O ■ HCI ■ H 2 0 310.56 

Anhydrous 292.55 

[58579-51 -4]. 

lmidazo[2,1-b]quinazolin-2(3/T)-one, 0,7-dichloro-l ,5- 
di hydro-, monohydrochloride, monohydrate; 

6 ,7-Dichloro-1,5-dinydrolmidazo[2,1 -b]-quinazo!in-2(3H)-one 
monohydrochloride, monohydrate [8231 78-43-4]. 

DEFINITION 

Anagrelide Hydrochloride contains NIT 98.0% and NMT 
102.0% of anagrelide hydrochloride (CiohbCbNiO ■ HCI), 
calculated on the anhydrous basis. 

IDENTIFICATION 

■ A. INFRARED ABSORPTION (197K) 

9 B, The retention time of the major peak of the Sample 
solution corresponds to that of tne Standard solution, as 
obtained in the Assay. 

• C. Identification tests— General, chioride (191): Meets 
the reguirements 
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ASSAY 
« Procedurę 

Use freshly prepared standard and sample Solutions and 
imect withm 2 h. 

Solution A: 6.8 g/L of monobasic potassium phosphate 
in water. Adjust with phosphoric add to a pH of 2.5. 
Mobile phase: Acetonltrile and Solution A (1:3) 

Diluent: Acetonltrile and water (1:1) 

Standard stock solution: 0.5 mg/mL of anagrelide hy¬ 
drochloride in acetonltrile prepared as foliows. Transfer 
USP Anagrelide Hydrochloride RS into a suitable volu- 
metrlc fiask, add a smali amount of 2 N hydrochloric 
acid (3 drops per every 50 mL of the finał volume) and 
acetonltrile equivalent to fili about 80% of the finał vol- 
u me. Sonicate to dissoive, and dilute with acetonltrile 
to volume. 

Standard solution: 0.05 mg/mL of anagrelide hydro¬ 
chloride in Diluent from Standard stock solution 
Sample stock solution: Weigh Anagrelide Hydrochlo¬ 
ride, equivalent to 25 mg of anhydrous salt, into a 
50-mL volumetric fiask, add 3 drops of 2 N hydrochloric 
add and 40 mL of acetonltrile. Sonicate to dissolve, and 
dilute with acetonltrile to volume. 

Sample solution: Transfer 5 mL of Sample stock solution 
to a 50-mL voiumetric fiask, and dilute with Diluent to 
volume. 

Chromatographic system 

(See Chromatography <621), System Suit obili ty.) 

Modę: LC 

Detector: UV 254 nm 

Column: 4.6-mm x 15-cm; 4-jim packing LII 
Flow ratę: 1.2 mL/min 
Injection volume: 20 pL 
System suitability 
Sample: Standard solution 
Suilability requirements 
Column efficiency: NLT 3000 theoretical piates 
Tailing factor: NMT 2.0 
Relative standard deviation: NMT 2.0% 

Analysls 

Samples: Standard solution and Sample soiution 
Calculate the percentage of anagrelide hydrochloride 
(C 10 H 7 CI 2 N 1 O ' HCI) in the portton of Anagrelide Hy¬ 
drochloride taken: 

Result - (rjr$) x (Cs/C u) x 100 

r w = peak response of anagrelide from the Sample 
solution 

r% - peak response of anagrelide from the Standard 
solution 

Cs - concentration of USP Anagrelide 

Hydrochloride RS in the Standard solution 
(mg/mL) 

Qt - concentration of Anagrelide Hydrochloride in 
the Sample solution (mg/mL) 

Acceptance crlteria: 98.0%-102.0% on the anhydrous 
basls 

IMPURITIES 

* Residue on Ignition (281): NMT 0.1% 

Delete the foflowing: 

*♦ Heavy Metals, Method II <231): NMT 20 ppm* (OffkMł ł- 

Jifv7018) 

* Organik Impurities 

Use freshly prepared standard and sample Solutions and 
inject within 2 h. 

Mobile phase: Proceed as dlrected in the Assay. 

Diluent A: Use the Diluent as described In the Assay. 
Diluent B: Acetonltrile and water (1:3) 

Standard stock solution A: 0.05 mg/mL of USP 
Anagrelide Related Compound A RS in Diluent A 


Standard stock solution B: 0.05 mg/mL of anagrelide 
related compound B in acetonltrile. Transfer USP 
Anagrelide Related Compound B RS into a suitable volu- 
metric fiask, add acetonltrile equivalent to fil! about 
50% of the finał volume and a smali amount of 2 N 
hydrochloric add (3 drops per 200 mL of the finat vof- 
ume). Sonicate to dSssofve, heat in the hot water bath if 
necessary, and dilute with acetonltrile to volume, 
Standard sluck solu Lian C: 0,1 rng/mL of anagrelide 
hydrochloride tn acetonltrile. Transfer USP Anagrelide 
Hydrochloride RS into a suitable valumetric fiask, add 
acetonltrile equivafent to fili about 80% of the finał vol- 
ume and a smali amount of 0.12 N hydrochloric add 
(1 mL per 1 00 mL of the finał volume). Sonicate to dis- 
solve, and dilute with acetonltrile to volume. 

System suitability solution: 0.25 fia/mL of each of 
anagrelide related compound A and anagrelide related 
compound B in Mobile phase from Standard stock solu¬ 
tion A and Standard stock solution B 
Standard solution: 0.05 ug/mL of anagrelide hydro¬ 
chloride in Mobile phase from Standard stock solution C 
Sample stock solution: Weigh Anagrelide Hydrochlo¬ 
ride, equivalent to 25 mg of anhydrous salt, into a 
50-mi volumetric fiask. Add 45 mL of acetonltrile, soni¬ 
cate, and swirl the fiask until the preparat!on turns into 
a cloudy liquid. Add 1 drop of 0.12 N hydrochloric 
add, swirl the fiask until the !iquid turns to elear, and 
dilute with acetonitrife to vo!ume. 

Sample solution: Transfer 5 mL of Sample stock solution 
into a 50-mL volumetric fiask, and dilute with Diluent B 
to volume. 

Chromatographic system 

(See Chromatografy (621), System Suitability .) 

Modę: LC 

Detector: UV 254 nm 

Column: 4,6-mm x 15-cm; 4-pm packing LII 
Autosampler temperaturę: 5° 

FIow ratę: 1.2 mL/rnin 
Injection volume: 50 pL 
System suitability 

Samples: System suitability solution and Standard 
solution 

Suitability requirements 

Re solution: NLT 2.0 between anagrelide related com¬ 
pound B and anagrelide related compound A, System 
suitability solution 

Column efficiency: NLT 3000 theoretical piates, 
Standard solution 

Tailing factor: NMT 2.0, Standard solution 
Re!atlve standard deviation: NMT 10.0%, Standard 
soiution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of each impurity in the por- 
tion of Anagrelide Hydrochloride, on the anhydrous 
basis, taken: 

Result = (fu/fs) x (Cs/Cu) x (l/f) x 100 

r u - peak response of each impurity from the 
Sample solution 

= peak response of anagrelide from the Standard 
solution 

Cs - concentration of USP Anagrelide 

Hydrochloride RS in the Standard solution 
(mg/mL) 

Cu = concentration of Anagrelide Hydrochloride 

(anhydrous) in the sample solution (mg/mL) 

F ~ relative response factor for each individual 
impurity (see Tobie 1) 

Acceptance crlteria See Tobie L Disregard any impurity 
peak less than 0.05%. 
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Tabie 1 


Na me 

Relatke 

Retention 

Time 

Relative 

Response 

Factor 

Acceptance 
Criteria, 
NMT {%> 

Anagrelide related 
cornDound B 3 

0.40 

0,43 

0,3 

Anagrelide related 
comoound A tf 

0.55 

0.37 

0.15 

Anagrelide open ring 
methy 1 ester (if 
presenfr 

0.80 

0,51 

0.25 

Anaarelfde 

1,00 

1.0 

_ 

Anagrelide related 
compound 

1.41 

0.32 

0.15 

Anagrelide tnchloro 
derivative- 

2.44 

1,0 

0,15 

Any unspecified 
Impurity 

— 

1.0 

0.1 

Total impuritles 

— 

— 

1.0 


J (2-ArninQ“5,ó-dichloroquinazolirv3(4H)-yl)acetic add, 
b Ethyl 2'{6-amino-2 ł 3-dichlorobenzylamino)acetate. 
c Methy] 2-(5,6 dichioro-2-imino-1,2-cfihydrQqyinazolin-3(4H)-yt)at:etate. 
d E Lhy I 2(5, 6-d k hi oro-2- tm i n o-1,2-di hy d roqu in azot i n - 3 (4 H)-y 1)ac etate 
hydrobromide, 

c ó,7,3-Trkhloro-3,5^ihydrQimideLro[2,1 -i?]quinazofSn-2(1 H)~ one ' 

SPECiFIC TESTS 

* Watek Determinatjon, Method l (921): A.5%-7.5% 

ADDBTflONAL REQUIREMENT5 

* Packaging and Storage: Preserve in tight, light-resistant 

containers, Storę in a cold place. 

e USP REFERENCE SlANDARDS {11) 

USP Anagrelide Hydrochloride RS 
USP Anagrelide Related Compound A RS 
Ethyl 2 -(ó-am ino- 2 ,3-d ichlorobenzy la mlno)acetate. 
CnHi4CI 2 NaO a 277AS 
USP Anagrelide Related Compound B RS 
(2‘Amino-5,6-dlch!oroquinazolin-3(4/^)-yl)acetic add. 
ĆioHsCfeNjOa 274,10 


Araaorellidje Caps^Bes 

DEFINITION 

Anagrelide Capsules contain NLT 90.0% and NMT 110.0% 
of the labeled amount of C 10 H 7 CI 2 N 3 O. 

IDENTIFICATION 

• The retention time of the major peak of the Sample solu¬ 

tion corresponds to that of the Standard solution, as ob- 
tained in the Assoy. 

A5SAY 

* Procedurę 

Solution A: 1.0 g/L of sodium hexanesuJfonate. Add 
1.0 mL of phosphoric add and fiiter. 

Mobile phase: Acetonitrile and Solution A (7:13) 
Diluent: Acetonitrile and water (1:1) 

Standard stodc solution: 0.25 mg/mL of USP Anagre¬ 
lide Hydrochloride RS in acetonitrile. Initially add aceto¬ 
nitrile (about 80% of the volume of the fiask) and a 
smali quantity of 2 N hydrochlorlc add (about 0,2 mL 
for every 100 mL of the finał volume), Sonicate to dis- 
solve, and di lute witli acetonitrile to vofume. 

Standard solution: 0,01 mg/mL of anagrelide free base 
in Diluent from Standard stock solution 
Sample solution: 0,01 mg/mL of anagrelide free base 
prepared from the contents of NLT 20 Capsules. Add 
Diluent (80% of the vo!ume of the fiask), sonicate for 


10 min, and stir for 15 min. Further dllute with Diluent 
to volume, centrifuge for 15 min at 4000 rpm, and use 
the supernafant for analysis, 

Chromatographic system 
(See Chromatagrapny (621), System Suita bil i ty.) 

Modę: LC 

Detector: UV 254 nm 

Column: 4,6-mm x 15-cm; 4-pm packing L11 
Column LemperaLure: 60° 

FIow ratę: l.OmL/min 
Injection size: 20 pL 
System suitabiiity 
Sample: Standard solution 
Sultability requirements 
Column efficiency: NLT 3000 theoretlcal plates 
Tailing factor: NMT 2.0 
Relative standard deviation: NMT 2.0% 

Analysis 

Sam pies: Standard solution and Sampie solution 
Calculate the percentage of C 14 H 13 N 5 O 5 S 2 , based on the 
labef dalm, in the portion of Capsules taken: 

Result =1 (ru/r 5 ) x (C 5 /Cu) x 100 

r y “ peak response of anagrelide from the Sample 
solution 

r$ = peak response of anagrelide from the Standard 
solution 

C 5 ” concentration of anagrelide in the Standard 
solution (mg/mL) 

Cu ~ nominał concentration of anagrelide In the 
Sample solution (mg/mL) 

Acceptance criteria: 90.0%-110,0% 

PERFORMANCE TESTS 
< Dis solution (711) 

Medium: 0,1 N hydrochlorlc add; 900 mL 
Apparatus 1: 100 rpm 
Time: 15 min 

Mobile phase: Proceed as directed in the Assoy, 
Standard solution: Transfer about 30.32 mg of USP 
Anagrelide Hydrochloride RS, equivalent to 25,00 mg of 
anagrelide, to a 100-mL volumetric fiask. Add about 
80 mL of acetonitrile and 3 drops of 2 N hydrochloric 
add. Sonicate until dlssolved. Dllute with acetonitrile to 
volume. Dllute thls solution with Medium Lo obtain a 
finał concentration of about (L/1000) mg/mL, where L 
is the Capsule label claim in mg. 

Sample solution: Pass a portion of the solution under 
test through a suitable filier of 0.45-pm porę size. 
Chromatographic system 
(See Chromatography (62A), System Sultability.) 

Modę: LC 

Detector: UV 274 nm 

Column: 4 , 6 -mm x 1 5-tm; 5-j.im packing L7 
Sample cooler temperaturo: 5° 

Flow ratę: 1.0 mL/min 
Injection size: 20 pL 
System sultability 
Sample: Standard solution 
Sultability requirements 
Column efficiency: NLT 3000 theoretlcal plates 
Tailing factor: NMT 2.0 
Relatlve standard deviation: NMT 2,0% 

Calculate the percentage of anagrelide dissolved: 

Result = (ru/r s ) x W 5 {100 - W c )/(25 x 100 ) x M r i/M r z x 
V/L x 100 

r u - peak response from the Sample solution 

r 5 - peak response from the Standard solution 

W s = weight of the USP Anagrelide Hydrochloride 
RS taken (mg) 

Wc - water content of the USP Anagrelide 
Hydrochloride RS (%) 
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Mn - molecular weight of anagrelide, 256JO 
M r2 - molecular weight of anagrelide hydrochloride, 
292,56 

V = volume of Medium, 900 mL 
L i= labeJ daim (mg/Capsule) 

Toierances: NLT 80% (Q) of the labeled amount of 
anagrelide is dissoked, 

o Uniformity of Dgsage Units (905): Meet the 
requiremenU 

IMPURrTIES 
Organie Impurities 
• Procedurę 

Buffer solution: 6,8 g/L of monobasic potassium phos- 
hate. Adjust with dfluted phosphoric add to a pH of 
,50 ± 0.05. Mix well and filter. 

Mobile phase: Acetonitrile and Buffer solution (27:73) 
Diluent: Acetonitrile: water (7:13) 

Related compound A stock solution: 10 |ig/mL of 
U5P Anagrelide Related Compound A RS in Diluent 
Related compound C stock solution: lOpg/mL of 
USP Anagrelide Related Compound C RS In Diluent 
System suita bil i ty solution: 0.2 pg/mL of each USP 
Anagrelide Related Compound A RS and USP Anagre- 
lide Related Compound C RS and 0,02 mg/mL of USP 
Anagrelide Hydrochloride RS, Inttially dissolve USP 
Anagrelide Hydrochloride RS in Diluent (about 80% of 
the volume of the fiask), sonicate for 10 min, and stir 
for 15 min. Add appropriate amounts of Related com¬ 
pound A stock solution and Related compound C stock 
solution, and dilute with Diluent to volume. 

Standard stock solution: OJ mq/mL of anagrelide free 
base by dissoMng USP Anagrelide Hydrochloride RS in 
acetonitrile (about 80% of the volume of the fiask). 

Add a smali quantity of 2 N hydrochloric add (about 
0,2 mL for every 1 00 mL of the finał voiume), sonicate 
to di$solve, and dilute with acetonitrile to volume. 
Standard solution: OJOpg/mL of anagrelide free base 
in Diluent from Standard stock solution 
Sampie solution: 0.02 mg/mL of anagrelide free base 
from NLT 20 Capsules. Inttially add Diluent to about 
80% of the volume of the fiask, sonicate for 10 min, 
strr for about 15 min, and dilute with Diluent to vol- 
urrte. Centrifuge (about 4000 rpm) the solution for 15 
min, and use the supernatant for analysis. 
Chromatographtc system 
(See Chromatogrophy (621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 

Column: 4,6-mm x 15-cm; 4-pm packing LII 
Coiumn temperaturę: 45° 

Flow ratę: 1.0 mL/min 
Injection size: 30 pL 
System suitability 

Samples: System suitability solution and Standard 
solution 

Suitability requirements 

Resolutron: NLT 2.0 between anagrelide hydrochlo¬ 
ride and anagrelide related compound C, and be¬ 
tween anagrelide hydrochloride and anagrelide re¬ 
lated compound A, System suitability solution 
Column effidency: NLT 3000 theoretical plates. 
Standard solution 

Tailing factor: NMT 2,0, Standard solution 
Retative standard deviation: NMT 2.0% for the 
anagrelide peak. Standard solution 
Calculate the percentage of each impurity in the por- 
tion of Capsules taken: 

Result = (r u /ts) x (Cs/Qi) x ( 1 /F) x 100 

ru * peak response of each individual impurity 
from the Sampie solution 
r s a peak response of anagrelide from the 
Standard solution 


Cu = nominał concentration of anagrelide in the 
Sampie solution (mg/mL) 

Cs = concentration of anagrelide in the Standard 
solution (mg/mL) 

F = relative response factor (see Impurity Tobie I) 
Acceptance criteria: The indh/idual and total impurities 
meet the limits in impurity Tobie L [Notę—A nagrelide 
related compound A (RRT - 0,86) and anagrelide re¬ 
lated compound C (RRT - 1.15) are proces* related 
and controlled in the drug substance.] 


Impurity Table 1 


Nam* 

Relatlvc 

Retentioit 

Time 

Retative 

Response 

Factor 

Acceptance 
Criteria, 
nm f%i 

Anagrelide 

hydrochloride 

1.0 

— 

1 — 

Anagrelide related 
comDOund B> 

0.3 

0.34 

1.0 

Anagrelide trichloro 
derivative b 

1.8-2.3 I 

1.0 

0.15 

Any other 
indivtdual impurity 


— 

0.2 

Total Impurities 

— 

— 

t.S 


* [2-Amin0’5,6-dichloraqu inaioline- 3(4 /Ą-yI ] acetic acid. 
7,8-Trichloro-3,S-dihydroimidazo[2,l -fr]quinazolln-2{1 


ADDITIONAL REQUIREMENTS 

* Packaging and Storage: Preserve tn tight containers, 
protected from light. Storę at controlled room 
temperaturę. 

* USP Referenci Standards (11) 

USP Anagrelide Hydrochloride RS 
USP Anagrelide Related Compound A RS 
Ethyl 2-(ó-amino-2,3-dichlorobenzylamino)acetate ł 
CuHuebNaCfc 277J5 
USP Anagrelide Related Compound C RS 
Ethyl 2-(5,6-dichloro-2-imino-l,2-dihydroquinazolm* 
3(4H)-yl)acetate hydrobromide. 


Anastrozole 



C 17 H 19 N 5 293.37 

1,3-Benzened iaceton i tri le, a f a , ot', a'- tetra methy l-5-( 1H-1,2, 
4-triazolJ-ylmethyl)-; 

o^ci^ćiMetramethyhS-fl H-1,2,4-tnazol-1-ylmetbyl)-m- 
benzenediacetonitrile [120511-73-1]. 

DEFINITION 

Anastrozole contains NLT 98,0% and NMT 102.0% of anas¬ 
trozole (C 17 H 19 N 5 ), calculated on the anhydrous and sol- 
vent-free basis, 

IDENTIFICATION 

* A. INFRARED ABSORPTION (197K) 

* B. The retention time of the major peak of the Sampie 

solution corresponds to that of the Standard solution, as 
obtained in the Assay. 
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ASSAV 
* Procedurę 

Solution A: Acetonitrile, methanol, trifluoroacetic add, 
and water (100; 300: 0.5: 600) 

Solution B: Acetonitrile, methanol, trifluoroacetic add, 
and water (150: 450: 0.5: 400) 

Mobile phase: See Tobie 1. 


Table 1 


Time 

Solution A 

Solution B 

(min) 

(%) 

(%) 

0 

100 

0 

W 

100 

0 

40 

0 

100 

41 

100 

0 

56 

100 

0 



[NoiE—These gradient elution times are estabtished on 
an HPLC system with a dwell time of approximately 0 
mrn. The gradient elution times in the table can be 
adjusted by subtracting the dwell time to achleve the 
separatron described.] 

Standard solution: 0.5 mg/mL of USP Anastrozole RS 
prepared as folio ws. Transfer USP Anastrozole RS into a 
suitabie volunnetrie fiask. DissoEve in acetonitrile, using 
40% of the finał vGlume, and then dilute wifh Solution 
A to volume. 

Sample solution: 0.5 mg/mL of Anastrozole prepared 
as follows. Transfer 25 mg of Anastrozole to a 50-mL 
yolumetric fiask, add 20 mL of acetonitrile to dissolye. 
Di lute with Solution A to volume. 

Chromatographic system 
(See C/r ramo tog ropny (621), System Suitablfity.) 

Modę: LC 

Detector: UV 215 nm 

Column: 3,2-mm x 10-cm; 5-pm packing L42 
Flow ratę: 0.75 mL/min 
Injection voiume: 10 pL 
System suitabitity 
Sample: Standard solution 
Suitability reguirements 
Tailing factor: Between 0.9 and 1.4 
Relative standard deviation: NMT 0.73% 

Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the pereentage of anastrozole (C 17 H 13 N 5 ) in 
the portion of Anastrozole taken; 

Result = (ry/n) x (Cs/Cu) x 100 

ru = peak area of anastrozole from the Sample 
solution 

r s - peak area of anastrozole from the Standard 
solution 

Q - concentration of USP Anastrozole RS in the 
Standard solution (mg/mL) 

Cy — concentration of Anastrozole in the Sample 
solution (mg/mL) 

Acceptance criteria: 98,0%-1 02.0% on the anhydrous 
and solvent-free basis 


IMPURITIES 

* Residue on Ignitjon (281): NMT 0.1% 


using 40% of the finał volume, and then dilute with 
Solution A to volume. 

Standard solution: 0.02 mg/mL of USP Anastrozole RS 
In Solution A from the Standard stock solution 
Sample solution: 2 mg/mL of Anastrozole prepared as 
follows* Transfer 50 mg of Anastrozole to a 25-mL volu- 
metric flasie Add 10 mL of acetonitrile. Dissolve in and 
dilute with Solution A to vo!ume. 

Blank solution: Transfer 10 mL of acetonitrile into a 
25-mL volumetnc fiask, and dilute with Solution A to 
yolume. 

System suitability 
Sample: Standard solution 
Suitability requirements 
Tailing factor: Between 0.9 and 1.4 
Relatrve standard deviation; NMT 5% 

Analysis 

Samples: Standard solution , Sample solution , and Blank 
solution . [Notę—A diust the peak areas for any interier- 
ence from the Blank so/uf/on.] 

Calculate the pereentage of each individual impurity in 
the portion of Anastrozole taken: 

Result - (ruf x (Cs/Cu) x 100 

r u - peak area of each individual impurity from the 
Sample solution 

r s - peak area of anastrozole from the Standard 
solution 

Cy = concentration of USP Anastrozole RS in the 
Standard solution (mg/mL) 

Cy - concentration of Anastrozole in the Sample 
solution (mg/mL) 

Acceptance criteria: See Table 2. Disregard any impu¬ 
rity of less than 0.05%. 


Table 2 


Name 

Relative 

Retention 

Time 

Acceptance 
Criteria, 
NMT m\ 

Desmethyl anastrozole 1 

0.6 

0.2 

Anastrozole 

1.0 

_ . 

Anastrozole dimer 1 * 

2.0 

0.2 

S-Bromomethyl anastrozole 11 

43 

0.1 

5 - D t b ro m om ethy 1 a nas trozo 1 e [{ 

5.4 

0.1 

IndMdual unsoedfied impurity 

_ 

OJ 

Totaf impurities 

— 

03 


2-C3-G -CyanGethyl)-S-(l H-I H 2,4-ŁriazoL1 -ytmethyl)phenyl)-2-methylprO' 
pion i tri te. 

b -cyano-1 -methylethyl)-:5-(l H-l, 2,4-trfazoi-l -ylmethyl)phenyl> 

2 - methy Ipro pion itri le. 

c Z^-CS^Bromomethyl) J 3-pheny1ene)b5s{2-methy!propianitri!e). 
d 2,2'- (5-£ Di b ra m 0 methy I) -1,3 -pheny lene)bis(2 -m e thy I pro pi on i tri te). 

5PECJF1C TESTS 

* Water Determination, Method Ic (921): NMT 0.3% 

ADDITIONAL REQIMREMENTS 

o Pac kac ing and Storage: Preserve in well-dosed contaln- 
ers. Storę at room temperaturę. 

O USP Reference Standards (11) 

U5P Anastrozole RS 


Delete the fol łowing: 

Heaw Metals, Method 11 (231): NMT 10 ppm# m ^\ p 

|rtn-20lB) 

• Organic Impurities 

Solution A, Solution B, and Chromatographic system: 
Proceed as directed tn the Assay, 

Standard stock solution: 0.2 mg/mL of USP Anas¬ 
trozole RS prepared as follows. Dissolve in acetonitrile. 


Anastrozole Tablets 


DEFINIHON 

Anastrozole Tablets contain NLT 90% and NMT 110% of 
the labeled arnount of anastrozole (C 17 H 19 N 5 ), 
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DDENTIFICAT10N 
a A. Bnfrared Absorption (197K) 

Sample: Transfer the fineły ground Tablet powder eon- 
talning 8 mg of anastrozole into a suitable Container. 
Add 10 ml of diethyl ether and sonicate for 5 min. As- 
pirate the supernatant and pass the slurry through a 
nyfon fil ter of 0.45-pm porę size into another suitable 
Container containing 400 mg of spectroscopic grade 
pulassium brom [de. Evaporate the mixlure to dryness 
under nitrogen. Further dry it under vacuum at 50° for 

Acceptance criteria: Meet the requirements 

* B. The retention time of the major peak of the Sample 

solution corresponds to that of tne Standard solution, as 
obtained in the Assay. 

ASSAY 
o Procedurę 

Mobile phase; Acetonitrile and water (40:60) 

Diluent: Acetonitrile and water (50:50) 

Standard solution: 40 pg/rrtL of USP Anastrozole RS in 
Diluent . Sonication may be used to atd dissolution. 
Sample solution: Nominally equivalent to 40 pg/mL of 
anastrozole in Diluent, prepared as follows. Transfer NLT 
10 Ta blef s to a suitable volumetric fiask. Add 40% of 
the fiask volume of water, and shake on a rotary shaker 
for 1 0 min to disintegrate the Tablets* Add 40% of the 
fiask volume of acetonitrile, and sonicate for 15 min 
with intemnittent shaking, maintalning the sonlcator 
temperaturę at 25Di lute with Difuent to vofume. Cen- 
trifuge a portion of the solution at 3500 rpm for 10 
min, and use the elear solution for analysis, 
Chromatographk system 
(See Chromatography (621), System Suitabifity .) 

Modę: LC 

Detector: UV 215 orn 
Column: 4.6-mm x 1 5-cm; 5-pm pac king LI 
Flow ratę: 1 mL/min 
Injection vofume: 20 pL 
System suitability 
Sampie: Standard soiution 
Suitability requirement$ 

Tailing tactor: NMT 2.0 

Relaiive standard deviation: NMT 2.0% 

Analysis 

Sam pies: Standard solution and Sampfe solution 
Calculate the percentage of the labeled amount of 
anastrozole (G 7 H 19 N 5 ) in the portion of Tabfets taken: 

Result - (ru/rs) x (Cs/Cu) x 100 

fu - peak area from the Sampie solution 

r* = peak area from the Standard solution 

Q = concentration of USP Anastrozole RS in the 
Standard solution (mg/mL) 

Cu = nominał concentration of anastrozole in the 
Sample solution (mg/mL) 

Acceptance criteria: 90%-110% 

PERFORMANCE TESTS 

* Dissolution (711) 

Test 1 

Medium: Water; 900 mL, deaerated 
Apparatus 2: 50 rpm 
Time: 1 5 min 

Mobile phase: Acetonitrile and water (40:60) 

Difuent: Acetonitrile and water (50:50) 

Standard stock solution: 0.2 mg/mL of USP Anas¬ 
trozole RS in Diluent 

Standard solution: Di Sute the Standard stock solution 
with Medium to obtain a finał concentration of 
(t/1 000) mg/mL, where i is the label claim in mg/ 
Tablet* 


Sample solution: Pass a portion of the solution under 
test through a suitable fil ter of Q.45-pm porę size. Dls- 
card the first few mL of the f Hf ratę. 

Chromatographic system 
(See Chromatography (621), Syste/r? Suitability.) 

Modę: LC 

Detector: UV 215 nm 
Colurrm: 4,6-mm x 15-cm; 5-um packing LI 
Flow ratę: 1 mL/min 
Injection volume: 50jul 
System suitability 
Sampie: Standard solution 
Suitabifity reguirements 
Tailing tactor: NMT 2.0 
Relative standard deviation: NMT 2 . 0 % 

Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
anastrozole (C 17 H 19 N 5 ) dissolved: 

Result ~ (fu/r 5 ) x (Cdi) x V x 100 

r u = peak response from the Sample solution 

r$ - peak response from the Standard solution 

Q - concentration of the Standard solution 
(mg/mL) 

i - labefclaim (mg/Tablet) 

U - vofume of Medium, 900 mL 
Tolerances: NLT 80% (Q) of the labeled amount of 
anastrozole (Ci?Ht<?Ns) is dissolved* 

Test 2: If the product complies with this test, the labef- 
tng Indicates that it meets USP Dissolution Test 2 * 
Medium: Water; 1000 ml, deaerated 
Apparatus 2: 50 rpm 
Trme: 15 min 

Mobile phase: Acetonitrile, tnfluoroacetic acid, and 
water (300:1:700) 

Standard stock solution: 0.2 mg/mL of USP Anas¬ 
trozole RS prepared as follows. Transfer USP Anas¬ 
trozole RS into a suitable volumetnc fiask and add ace- 
tonitrrle equivalent to 8 % of the finał volume. Sonicate 
to dissolve and dilute with water to vofume. 

Standard solution: Dilute the Standard stock solution 
with Medium to obtain a finał concentration of 
(L/l 000) mg/mL, where l is the label claim in mg/ 
Tablet. 

Sampie solution: Pass a portion of the solution under 
test through a suitable filter of 0,45-pm porę size. Dis- 
card the first few ml of the filtra te* 

Chromatographic system 
(See Chromatography (621), System Suitabifity.) 

Modę: LC 

Detector: UV 215 nm 

Column: 3.2-mm x 10-cm; 5 -fim packing L42 
Flow ratę: 0.75 mL/min 
Injection volume: lOOpL 
System suitabifity 
Sampfe: Standard solution 
Suitability reguirements 
Tailing tactor: 0.9-1.4 
Refative standard deviatron: NMT 1*5% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
anastrozole (C^HigNs) dissolved: 

Result = (ru/rs) x (G/L) x V x 1 00 

ru - peak response from the Sampie solution 

fs = peak response from the Standard solution 

Cs = concentration of the Standard solution 
(mg/mL) 

L - la ber claim (mg/Tablet) 

V - volume of Medium , 1000 mL 
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Tolerances: NLT 80% (Q) of the fabeled amount of 
anastrozole (Ci ? H ls Ns) is dissolved, 

■ Uniformity of Dosage Units (905); Meet the 
reguirements 

IMPURmES 
* Organic Impurities 

Solution A: Methanol, acetonitrile, trifluoroacetic add, 
and water (200: 100: 0,7: 700) 

Solution B: Methanol, acetonitrile, trifluoroacetic and, 
and water (500:250: 0.7: 250) 

Mobile phase: See Tobie h 


Tabie 1 


Time 

(min) 

Solution A 

(%) 

Solution B 

0 

100 

0 

25 

100 

0 

25.1 

0 

100 

30 

0 

100 

ii 

100 

0 

40 

100 

0 


Diluent: Aceton i tri te, trifluoroacetic add, and water 
(200: 0,8: 800) 

System suitability stock solution: 0.5 mg/mL of USP 
Anastrozole RS and 0.3 mg/mL of ethyl 4-hydroxyben- 
zoate In Diluent prepared as foliows. Transfer USP Anas¬ 
trozole RS and ethyl 4-hydroxybenzoate into a suitabfe 
vo!umetric fiask and ad a Diluent equivalent to 50% of 
the finał vo!ume, Sonicate to dissolve and dilute with 
Diluent to volume. 

System suitability solution: 10 jig/ml of USP Anas¬ 
trozole RS and 6 pg/mL of ethyl 4-hydroxybenzoate rn 
Diluent , frorn System suitability stock solution 
Standard stock solution: 0,5 mg/mL of USP Anas¬ 
trozole RS in Diluent prepared as follows. Transfer USP 
Anastrozole RS into a suitable votumetric fiask and add 
Diluent equiva!ent to 50% of the finał volume. Sonicate 
to dissolve and dilute with DHuent to volume. 

Standard solution: 10 pg/mL of USP Anastrozole RS in 
Diluent, from Standard stock solution 
Sample solution: Nominally equivalent to 1,0 mg/mL 
of anastrozole from NLT 25 finely powdered Tablets, 
prepared as follows. Transfer a weighed quantity of 
powdered Tablets, equivalent to 10 mg of anastrozole, 
to a suitable Container and add 10.0 mL of Diluent. Son¬ 
icate for 30 min and allow to cool to room tempera¬ 
turo. Pass through a suitable filter of 0.45-fim porę size, 
and discard the first few mL of the fil tratę. If the filtra te 
is not elear, pass agam through a suitabfe filter of 0.2- 
pm porę size, and discard the first few mL of the 
filtra te. 

Chromatographic system 

(See Chromotogropny (621), System Suito bili ty.) 

Modę: LC 

Detector: UV 215 nm 

Column: 3.2-mm x 10-cm; 5-fim packing L42 
Flow ratę: i .0 ml/min 
Injection volume: 10 pL 
Anafysis time: 25 min 
System suitability 
Sample: System suitability solution 
[Notę—T he relative retention times for ethyl 4-hydroxy- 
benzoate and anastrozole are 0.7 and 1.0, 
respectiyely.] 

Suitability requirements 

Resoluiion: Creater than 4 between ethyl 4-hydroxy- 
benzoate and anastrozole peaks 
Tailing factor: 0,9^1.3, for the anastrozole peak 
Relative standard deviation; NMT 5%, for the anas¬ 
trozole peak 


Anaiysis 

Sam pies: Standard solution and Sample solution 
Calcu la te the percentage of each impurity in the por- 
tion of Tablets taken: 

Result - (rjr s ) x (Cs/Co) x 100 

ru - peak response of each individual impurity 
from the Sample solution 
r$ = peak response of anastrozole from the 
Standard solution 

Cs - concentration of USP Anastrozole RS in the 
Standard solution (mg/mL) 

Cu = nominał concentration of anastrozole in the 
Sample solution (mq/mL) 

Acceptance criteria: See Tahle 2. Disregard any impu- 
rify peak less than 0.1%. 


Table 2 


Name 

Relatwe 

Retention 

Time 

Acceptance 

Criteria, 

NMT f%> 

Anastrozole d ta mi de 1 

011 

0.5 

Anastrozole monoacid 
monoamide 1 ' 

0.26 

0.5 

Anastrozole monoamide 
mononitnle^ 

0.30 

0.5 

Des m ethyl 
anastrozoEeJ 

0.51 

— 

Anastrozole dladd* 

0.71 

0.5 

Anastrozole monoacid 
mononitrile r 

0.87 

0.5 

Anastrozole 

1.00 


Any indiyidual unspeci- 
fied impurity 

— 

0.5 

Total impurities 

— 

1,0 


1 2,2'-{5-[{l W4,2,4-TrlazoM-yl)methyl]4 H 3-phenyEene}brs(2-methyf- 
propanamide). 

b 2-j3-[(1 W-1,2,4-TrfazoM -yQmethyl]-5-(1 -arnina-2-methyl-l -oxopropan-2- 
yl)pnenyl|-2-niethyipropanQii: and. 

£ 2-t3-[(1 W-l ,2,4-Tiwol-l -yl)methylL5-(2-cyanopropam2-yl)phenyl}-2- 
methylpropanamide. 

d -Cyanoethyl)-5-{1 tt-1 ,2,4-trIazol-l -ylmethyl)phenyl)-2-methyl- 
propanenitrile, This pracess impurity Es eontroEled in Lhe artrg subsiance 
monogfaph. Et Es rn cl u de d in tne tabie for Identification onfy, and Et te not 
to be reported in the Totai impurities. 

a 2,ZC{5-[(1 R-l,2,4-Trtazol4-yl)methyl]-1 f 3-phenylene}bis(2-methylprop(i- 
noic acid). 

F 2-{3-[(1 W-l,2,4-Triazol-1 -yf)methyt]-5-(2-cyanopropan-2-yJ)phenytJ-2- 
metbylpropanoic add. 

ADDITSONAL REQUfREMENT 5 

* Packa ging and Storage: Preserve In Light containers, 
and storę at controlled room temperaturę. 

* LAbelinG: When morę than one Dissolutlon test is glven, 
the labeling States the test used only if Test 1 is not used. 

* USP reference standards ( 11 ) 

USP Anastrozole RS 


Anileridine 



ChH»NiOi 352.47 
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4-Piperidinecarboxylic acid, 1-[2-(4-aminophenyi)ethy3]- 
4-phenyl-, ethyl ester; 

Ethyl 1 -(p-aminophenethyl)“4“pheny3isonipecotate 
[144-14-9]. 

DEF9NDTION 

Anileridine contains NLT 98.5% and NMT 101.0% of aniler¬ 
idine (C^HzsNzOz), calculated on the anhydrous basis. 

flDENTIFICATEON 

* A, 

Buffer solution: Di$solve 5.68 g of anhydrous dibasic 
sodium phosphate and 3.63 g of monobasic potassium 
phosphate m water to make 1000 mL: the pH is 7.0 ± 
0.05. 

Sample stock solution: Dissolve 40 mg of Anileridine in 
2.3 mL of 0.1 N hydrochforic acid in a 1 00-mL volu- 
metric fiask, and di lute with water to volume. 

Sample solution A: Sample stock solution, Buffer solu¬ 
tion, and water (4:25:71) 

Sample solution B: Sample stock solution, Buffer solu¬ 
tion, and water (20:25:55) 

Acceptance criteria: The UV absorption spectrum of 
Sample solution A exhibits a maximum at 234 ± 1 nm; 
and the UV absorption spectrum of Sample solution B 
exhfbits a maximum at 285 ± 2 nm. The ratio SA 2 i 4 /A 2 ss 
is 8.8. 

o B. 

Sample solution: 0.2 mg/mL of Anileridine In OJ N hy- 
drochloric add 

Analysis: To 5 mL of the Sample solution add 2 mL of a 
solution of p-dimethylaminobenzaldehyde In alcohol (1 
in 100). 

Acceptance criteria: A yellow color develops 
immediately. 

ASSAY 
® Procedurę 

Sample: 350 mg of Anileridine 
Titrimetric system 
Modę: Direct titration 
Titrant: OJ N perchloric add V$ 

Endpoint detection: Visual 

Analysis: Dissolve the Sample in 50 mL of glacial acetic 
acid, add 1 drop of crystal violet TS, and titrate with 
Titrant to a bJue-green endpoint. Perform a blank deter- 
minatlon, and make any necessary correction. Lach mL 
of Titrant is equivalent to 17.62 mg of anileridine 
(C 32 H 2S N 2 0 2 )* 

Acceptance criteria: 98.5%-101.0% on the anhydrous 

basls 

IMPURET1ES 

® Residue on Icnition (281): NMT 0.1% 

* Chlor ide and Sulfate, Chłońcie (221) 

Sample: 180 mg 

Analysis: Dissolve the Sample in a mixture of 1 mL of 
nltric acid and 40 mL of water. 

Acceptance criteria: NMT 400 ppm; the solution shows 
no morę chioride than corresponds to 0J0 ml of 0.020 
N hydrochloric add. 

SPECiFBC TEST5 

* Water Detehminatoon, Method l (921): NMT 1.0% 

AODITIONAL REQUBREMENTS 

* Packaginc and Stgrage: Preserve in tight, light-resistant 
contalners. Storę at room temperaturę. 


AniBer§dSne IniectBora 

DEFINITION 

Anileridine Injectlon is a stenie solution of Anileridine in 
Water for Injection, prepared with the a Id of Phosphorlc 
Acid. It contains NLT 90.0% and NMT 115.0% of the 
labeled amount of anileridine (Q 3 H 2S Nn0 2 ), as the 
phosphate. 

IDENTIFICATION 

* A. 

Sample solution: 0.25 mg/mL of anileridine from Injec- 
tion diluted with water 

Analysis: To 5 mL of the Sample solution add 2 mL of a 
10-mg/mL solution of p-dimethylaminobenzaidehyde In 
alcohol. 

Acceptance criteria: A yellow color develops 
immediately. 

■ B. A volume of Injection, diluted with water to a concen- 
tration of 0.025 mg/mL of anileridine, exhlblts absorb- 
ance maxima at 234 ± 1 and 285 ± 2 nm. 

ASSAY 

* Procedurę 

Standard solution: Prepare 250 pg/mL of USP Anller- 
Edine Hydrochloride RS in OJ N hydrochloric acid on 
the day of the assay. Each mg of anileridine hydroehio- 
ride Is equivalent fo 0.8286 mg of anileridine. 

Sample solution: Nominally equiva3ent to 200 pg/mL 
of anileridine, from a volume of Injection diluted with 
OJ N hydrochforic acid 
Blank: 0.1 N hydrochlorlc acid 
Instrumental conditions 
Analytrcal wavelength: 560 nm 
Celi: 1 cm 
Analysis 

Sam pies: Standard solution, Sampie solution , and Blank 
Transfer 5.0 mL each of the Standard solution, Sampie 
solution, and Blank to sępa ratę 200-mL volumetrlc 
flasks. To each fiask add 25 mL of water, 5 mL of 1 N 
hydrochlorlc acid, and 5 mL of 1 -mg/mL sodium ni- 
trite solution. Allow to stand for 2 min, then add to 
each fiask 5 mL of 5~mg/mL ammonium sulfamate so¬ 
lution. Aflow to stand for 3 min, then add 5 mL of 
1 -mg/mL N-(1maphthyf)ethylenedtamEne dihydrochlo- 
ride solution. Allow to stand for 1 h, and dilute with 
water to voiume. LJse the reagent blank to set the 
instrument. 

Calculate the percentage of anileridine ^^LhaNzCb) in 
the volume of Injection taken: 

Result - (Au/As) x (QfCu) x {MrilM#) x 100 

Au - absorbance of the Sampie solution 
Ai - absorbance of the Standard solution 
Cs - concentration of USP Anileridine 

Hydrochloride RS In the Standard solution 
(pg/mL) 

Cu = nominał concentration of anileridine in the 
Sample solution (pq/mL) 

Mfj = molecular weight of anileridine, 352.48 
M f 2 - molecular weight of anileridine hydrochloride, 
425.40 

Acceptance criteria: 9G.0%-115.0% 

SPECIF1C TESTS 

* PH (791): 4.5-5.0 

* Bacterial Endotokins Test (85): it contains NMT 7.2 
USP Endotoxin Units/mg of anileridine. 

® Other Requirements: It meets the reguirements in injec- 
tions and implanted Drug Products (1). 
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ADDITIONAl REQUBREMENTS 

* Packaging and Storage: Presen/e in single-dose or mul- 
tiple-dose containers, preferabfy of Type 1 glass, protecteri 
from light. 

* USP REFERENCE STANDARDS (11) 

USP Anileridine Hydrochlortde RS 
USP Endotoxin RS 


AniBeridine Hydrochloride 

C 3a H je N 2 0 2 • 2HCI 425.39 

4-Piperidinecarboxylic acid, 1 -[2-{4-aminophenyi)ethyl]~ 
4’phenyK ethyl ester, dthydrochloride; 

Ethyl 1-(p-amInophenethyl)-4-pheny[isonipecatate dthydra- 
chloride [126-12-5]. 

DEFINITION 

Anileridine Hydrochloride contains NLT 96.0% and NMT 
102.0% of anileridine hydrochlortde (C 22 H 28 N 2 O 2 ■ 2HCI), 
calculated on the dried basls, 

IDENTIFICATION 

0 A, INFRARED ABSORPTION (197K) 

* B. 

B uff er soiution: 5.68 g/L of anhydrous dibasic sodium 
phosphate and 3.63 g/L of monobasic potassium phos- 
phate in water: the pH, determined potentiametrically, 

15 7,0 + 0.05, 

Sample stock soiution: 0.5 mg/mL of anileridine hydro- 
chloride in water 

Sample soiution A: Sample stock soiution, pH 7.0 buffer 
soiution , and water (4:25:71) 

5ample soiution B: Sample stock soiution, pH 7.0 buffer 
soiution f and water (20:25:55) 

Acceptance criteria: The UV absorption spectrum of 
Sample soiution A exhiblts a maxlmum at 234 ± 1 nm, 
and the UV absorption spectrum of Sampie soiution B 
exhibits a maximum at 285 + 2 nm. 

* C 

Sample soiution: 0.2 mg/mL of Anileridine 
Hydrochloride 

Anaiysb: To 5 ml of the Sample soiution add 2 ml of a 
soiution of 10 mg/mL of p-dimethyfaminobenzaldehyde 
in aleohol, 

Acceptance criteria: A yeilow color develops 
immediately. 

* D. Identification Tests—General, Chloride (191) 

Sample: 10-mg/mL soiution of Anileridine 
Hydrochloride 

Acceptance criteria: Meets the reguirements 

AS5AY 
® Procedurę 

Sampie: 200 mg of Anileridine Hydrachforlde 
Titrimetric system 
Modę: Direct titration 
Titrant: 0,1 N perchloric add VS 
Endpoint detection: VIsual 

Analysis: Dissolve the Sample in 10 mL of gfacial acetic 
add by heating It on a steam bath. Cool immediately in 
a cofd water bath, add 5 mL of mercuric acetate T5, 

20 mL of acetone, and 0.5 mL of indicator soiution 
(70 mg of a-naphtholbenzdn, 10 mg of crystal violet, 
and 40 mg of guinaldine red in 100 mL of gladal acetic 
add). Ti tratę with Titrant to a gray-green endpoint. Per- 
form a blank determination, and make any necessary 
correotion, Each mL of Titrant is equlvalent to 21.27 mg 
of anileridine hydrochloride (C 22 H 2 BN 2 O 2 ■ 2HCf). 


Acceptance criteria: 96,0%-102,0% on the dried basis 

OTHER COMPONENT5 

* CONTENT OF CHLORIDE 

Sampie: 200 mg 

Analysis; Dissolve the Sample in 50 mL of water In a 
glass-stoppered fiask. Add 25.0 mL of 0.1 N silver ni- 
tratę V5, then add 5 mL of 2 N nitric add and 5 mL of 
nitrobenzene, shake vigorously, and add 2 ml of ferric 
ammonium sulfate TS. Titrate the excess silver nitrate 
with 0.1 N ammonium thiocyanate VS, Each mL of 0.1 
N silver nitrate Is equjvalent to 3.545 mg of CL 

Acceptance criteria: 16.0%-l 7.2% 

0MPURITIE5 

* Residue on Ignition (281); NMT 0.1% 

5PECIFIC TESTS 

* PH (791) 

Sample soiution: 50 mg/mL 

Acceptance criteria: 2.5-3.0 

* Loss on Drying (731) 

Analysis: Dry a sample at a pressure bel o w 5 mm of 
mercury af 100 ° for 2 h. 

Acceptance criteria: NMT 1.0% 

ADD8TIONAL REQUIREMENTS 

0 Packaging and Storage: Preserve in tight, llght-resistant 

containers. 

« USP Reference Standards (11) 

USP Anileridine Hydrochloride RS 


Anileridine Hydrochloride Tablets 

DEFINITION 

Anileridine Hydrochloride Tablets contain an amount of 
anileridine hydrochloride (C 2 ZH 2 BN 2 O 2 *2HCI) equivalent 
to NLT 95,0% and NMT 105.0% of the labeled amount 
of anileridine (C 22 H 23 N 2 O 2 ). 

IDENTIFICATION 

® A, 

Sample soiution: Transfer an equivaient to 50 mg of 
anileridine, from finely powdered Tablets, to a 250-mL 
volumetric fiask, Add 100 ml of water, and heat on a 
steam bath, Cool, dilute to volume, and filter. 

Analysis: To 5 mL of the Sample soiution add 2 mL of a 
10 -mg/mL soiution of p-dimethylamtnobenzaidebyde in 
aleohol. 

Acceptance criteria: A yelfow color deve!ops 
immediately, 

0 B. 

Buffer soiution: 5.68 g/L of anhydrous dibasic sodium 
phosphate and 3.63 g/L of monobasic potassium phos¬ 
phate in water: the pH, determined potentiometrically, 
is 7.0 ± 0.05. 

Sample stock soiution; Transfer an equiva!ent to 50 mg 
of anileridine, from finely powdered Tablets, to a 
100-mL vo[umetric fiask, Add 30 mL of water, and heat 
on a steam bath, Cool, dilute with water to volume, 
and filter. 

Sampie soiution A: Sample stock soiution, Buffer solu - 
tion , and water (4:25:71) 

Sample soiution B: Sample stock soiution t Buffer soiu¬ 
tion, and water (20:25:55) 

Acceptance criteria: The UV absorption spectrum of 
Sample soiution A exhibits a maxlmum at 234 ± 1 nm, 
and the UV absorption spectrum of Sample soiution B 
exhibits a max1mum at 285 ±2 nm. 
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ASSAY 
« Procedurę 

Standard solution: 250 pg/mL of USP Anileridine Hy¬ 
drochloride RS in 0.1 N hydrochloric add. (Each mg of 
anileridine hydrochloride \s equivalent to 0*8286 mg of 
aniieridine.) Prepare on the day of the assay, 

Sample solution: Transfer an equivalent to 50 mg of 
anileridine, from finely powdered Tabtets (NLT 20), to a 
250 mL voEu mętne fiask* Add 25 mL of 1 N hydrochlo- 
ric add and 100 ml of water, and heat on a water 
bath. Cool, and dilute with water to vdume. Filter the 
solution, discarding the first 25 mL of the filtrate* 

Blank: 0.1 N hydrochloric add 
Instrumenta! conditions 
Analytical wavelength: 560 nm 
Celi: 1 cm 
Analysis 

Samples: Standard solution , Sample solution , and Blank 
Transfer 5.0 mL each of the Standard solution, Sample 
solution, and Blank to separate 200-mL volumetric 
flasks. To each fiask add 25 mL of water, 5 mL of 1 N 
hydrochloric add, and 5 mL of 1 -mg/mL sod tum ni- 
trite solution. Allow to stand for 2 min, then add to 
each fiask 5 mL of 5-mg/mL ammonium su [fama te sc- 
lution* Allow to stand for 3 min, then add 5 mL of 
1 -mg/mL N-(1-naphthyl)ethy]enediamine dihydro- 
chloride solution. Allow to stand for 1 h, and dilute 
with water to volume. Use the reagent blank to set 
the instrument. 

Calculate the percentage of anilendine (CzzHzaNzGz) in 
the portion of Tablets taken: 

Resuft - (Au/ As) x (Q/Cu) x x T00 

Au - absorbance of the solution from the Sample 
solution 

As ~ absorbance of the solution from the Standard 
solution 

Cs - concentration of USP Anilendine 

Hydrochloride RS in the Standard solution 
(Hg/mL) 

Cu - nomina! concentration of anilendine in the 
Sample solution (pq/mL) 

Mrj - motecular wejght of anileridine, 352.48 

~ moJecular weight of anileridine hydrochloride, 
425.40 

Acceptance criteria: 95.0%-1 05.0% 

PERFORMANCE TE5TS 
» 0ISSOLUTION (711) 

Medium: 0.01 N hydrochloric acid; 900 mL 
Apparatus 1: 100 rpm 
Time: 45 min 

Standard solution: USP Anilendine Hydrochloride RS of 
a known concentration, in Medium 
Sample solution: Fiftereci portion of the solution under 
test 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of anilendine (CzzfhsMzOz) 
dissolved, using the Analysis set forth fn the Assay and 
in comparison to the Standard solution. 

Toierances: NLT 65% (Q) of the labeled amount of 
anlleridine (CzzHzbNzOz) is dissoK/ed. 
o Uniforniity of Dosage Units (905): Meet the 
requirements 

ADDiTIONAL REQIHREEVIENT5 

* Packaging and Storage: Preserve in tight, iight-resistant 
contalners. 


O OSP IRefebence Standards (11) 
USP Anileridine Hydrochloride RS 


AiitazoBSne Phosphate 



C 17 Hi 9 N 5 . H 3 P0 4 363.35 

1 tf-łmidazoEe-2-methanarnine, 4,5-dihydro-/V-pheny!-N- 
(phenylmethyl)-, phosphate ( 1 : 1 ); 
2-[{N-Benzylaniiino)methyl]~24midazol]ne phosphate ( 1 : 1 ) 
[154-68-7]. 

DEFINITION 

Antazolinę Phosphate contains NLT 98.0% and NMT 
1 02.0% of antazolinę phosphate (C 17 H 13 N 3 - H^PCh), calcu- 
lated on the dried basis. 

IDENTIFICATION 
O A. INFRARED AbSORPTION (197M) 

* B* The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution, as 
obtained in the Assay. 

ASSAY 
° Procedurę 

Solution A: Dilute 1.0 mL of formie acid with water to 
1000 mL. 

Mobile phase: AcetonEtrile and Solution A (1 7:83) 
Diluent: Acetonitrile and water (1 7:83) 

Standard solution: 0*2 mg/mL of USP Antazolinę Phos¬ 
phate RS in Diluent 

System suitability soiution: 1 pg/mL of USP Antazolinę 
Re la te d Compound A RS in the Standard solution 
Sample solution: 0.2 mg/mL of Antazolinę Phosphate 
in Diluent 

Chromatographic system 

(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 240 nm 

Column: 24-mm x 10-cm; packing LII 

Temperatures 
Column: 35° 

Autosampler: 4° 

Flow ratę: 0.5 m L/min 
Injection volume: 5 pL 
System suitability 

Samples: Standard solution and System suitability 
solution 

[Notę—T he relative retention times of antazolinę and 
antazolinę related compound A are 1.0 and 1 J, 
respectively.] 

Suitability reguirements 
Resolution: NLT 2.0 be twe en antazolinę and 
antazolinę related compound A, System suitability 
solution 

Tailing factor: NMT 1.5 for antazolinę. Standard 
soiution 

Relative standard deviation: NMT 0.73% for 
antazolinę, Standard solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of antazolinę phosphate 
(C 1 /H 19 N 3 ■ H 1 PO 4 ) in the portion of Antazolinę Phos¬ 
phate taken: 

Result - (ru/fs) x (G/Cu) x 100 
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r u - peak response from the Sample soiution 

fs - peak response from the Standard soiution 

C s - concentration of USP Antazolinę Phosphate RS 
In the Standard soiution (mg/mL) 

Cu = concentration of Antazolinę Phosphate in the 
Sample soiution (mg/mL) 

Acceptance aiteria: 98.G%-102.0% on the drted basis 

IMPURIT1FS 

o OROANSC fiMPURITłES 

Soiution A: Diiute 1.0 mL of formie add with water to 
1000 mL 

Mobile phaser Acetonftrile and Soiution A (17:83) 
Diluent: Acetonitnle and water (1 7:83) 

Standard soiution A: 5 pg/mL of USP Antazolinę Re- 
lated Compound A RS and 1.0 mg/mL of USP 
Antazolinę Phosphate RS in Diluent 
Standard soiution B: 1 jig/mL of USP Antazolinę Phos¬ 
phate RS in Diluent 

Sample soiution: 1 *0 mg/mL of Antazolinę Phosphate 
in Diluent 

Chromatographic system 

(See Chromatograpny (621), System Suitability*) 

Modę: LC 

Deteetor: UV 240 nm 

Coiumn: 2.1-mm x 10-cm; 1.7-pm packing LII 
Temperatures 
Coiumn: 35° 

Autosampler: 4° 

How ratę: 0.5 mL/min 
Injection volume: 5 pL 
Run tlme: NIT 4 times the retention time of 
antazolinę 
System suitability 

Sam pies: Standard soiution Aa nd Standard soiution B 
[Notę —The relath/e retention times of antazolinę and 
antazolinę reiated compound A are 1.0 and 1,1, 
respectively.] 

Suitability reguirements 
Resolution: NLT 2.0 between antazolinę and 
antazolinę reiated compound A peaks, Standard solu- 
tion A 

Relative standard deviation: NMT 5.0% for 
antazolinę. Standard soiution B 
Analysis 

Sam pies: Standard soiution A, Standard soiution B, and 
Sampfe soiution 

Calculate the percentage of antazolinę reiated com¬ 
pound A in the portion of Antazolinę Phosphate taken: 

Result = (ru/r 5 ) x (C$1 CJ) x 1 00 

r u = peak response of antazoilne reiated compound 
A from the Sample soiution 

n = peak response of antazolinę reiated compound 
A from Standard soiution A 
Cj = concentration of USP Antazolinę Reiated 
Compound A RS in Standard soiution A 
(mg/mL) 

Cu = concentration of Antazolinę Phosphate in the 
Sampte soiution (mg/mL) 

Calculate the percentage of any IndMdual unspecified 
impurity in the portion of Antazolinę Phosphate taken: 

Resuit = ( fu/fs ) x (Ci/ Cu) x 100 

ru = peak response of any impurity from the 
Sample soiution 

rs =s peak response of antazolinę phosphate from 
Standard soiution B 

Cs - concentration of USP Antazolinę Phosphate RS 
in Standard soiution B (mg/mL) 

Cu = concentration of Antazolinę Phosphate in the 
Sample soiution (mg/mL) 


Acceptance crlteria: See Tobie 1. Disregard any impu¬ 
rity peaks less than 0.05%. 


Table 1 


Name 

Rd(}t§ve 

Retention 

Time 

Acceptance 
Criteria, 
NMTT (W 

Antazolinę phosphate 

TO 

._ 

Antazolinę reiated compound A' 3 

1.1 

0.5 

Anv individual unspecified impurity 


0.5 

Tota! impurities 

— 

TO 


1 N-(2-Aminoethyl)-2-[benzyi(phenyl)amino]acetamidE- 


SPECIFIC TESTS 
O PH (791) 

Sample: 20 mg/mL 
Acceptance crlteria: 4.0-5.0 

• LOSS ON DRYINC (731) 

Analysis: Dry at 105° for 4 h. 

Acceptance crlteria: NMT 0.5% 

ADO 9TB ON AL RECIUIREMENTS 

® Packaginc and Storage: Preserve in tight contafners. 

* USP reference standards (11) 

USP Antazolinę Phosphate RS 
USP Antazolinę Reiated Compound A RS 
N-(2-AmInoethyi)-2-[benzyl(phenyl)amino]acetamide, 
Ci ? H 2 iNhO 283.38 


Anthralin 



C,,Hi 0 O 3 226.23 

9(1 0tf}-Anthracenone, 1 ,8-dihydroxy-; 

1,8-DEhydroxy-9-anthrone [1143-38-0]. 

DEFINITB0N 

Anthralin contains NLT 97,0% and NMT 102.0% of an¬ 
thralin (CusHioOs), calculated on the drted basis, 

IDENTIFICATION 
* A. Infrared Absorption (197K) 
a B, Ultravjolet Absorption (197U) 

Sample soiution: lOjag/mL in chloroform 

Acceptance criteria: Meets the requirements 

ASSAY 
» Procedurę 

[Notę—U se low-actfnic giassware,] 

Mobile phase: n-Hexane, dichloromethane, and gfactaf 
acetic add (82:12:6) 

Internal standard soiution: 0.5 mg/mL of onitroanlline 
in n-hexane prepared as follows. First dissolve o-ni- 
troanlline in a smali guantity of dichloromethane, and 
then diiute with r?-hexane. 

System suitability stock soiution: 0.1 mg/mL of USP 
Anthralin RS and 0.2 mg/mL of danthron in 
dichloromethane 

System suitability soiution: Transfer 5 mL of the Sys¬ 
tem suitability stock soiution into a 25-mL volumetric 
fiask, add 5 ml of n-hexane, and diiute with Mobile 
phase to volume, 

Solvent blank soiution: Mobile phase , rj-hexane, and 
dichloromethane (3:1:1) 
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Standard stock solution: 0.25 mg/mL of USP Anthralin 
RS in dichloromethane 

Standard solution: Transfer 5 ml each of Standard 
stock solution and Internat standard solution into a 
25-ml yoiumetnc fiask, and difute with Mobile phase to 
volume. 

Sample stock solution: 0.25 mg/mL of Anthralin in 
dichloromethane 

Sample solution: Transfer 5 mL each of Sample stock 
solution and In ternaI standard solution into a 25-mL vol- 
umetric ffask, dilute with Mobile phase to volume. 
Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 354 nm 
Column: 4,6-mm x 25-tm; packtng L3 
Flow ratę: 2 mL/min 
Injection volume: 10 \il 
System suitability 

Sa m pies: System suitability solution , Soivent blank solu - 
tion f and Standard solution 

[Notę—T he relative retention times for anthralin, dan- 
thron, dianthrone, and o-nitroanillne are 1.0, 1.2, 1.7, 
and 2.3, respectively.] 

Suitability requirements 

Resolution: NIT 1.3 between anthralin and dan- 
thron, System suitability solution 
Tailing factor: NMT i .5, System suitability solution 
ReJative standard deviation: NMT 2.0% of the ratio 
of the peak responses, Standard solution 
interference: No discernible signal is obserwd at the 
retention time of anthralin, Solvent blank solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of anthralin (GmHioOj) in the 
portion of Anthralin taken: 

Result - (Rut Rs) x (Q/CJ) x 100 

Ru - peak response ratio of anthralin to o- 
nitroanilinę from the Sample solution 
R$ - peak response ratio of anthralin to o- 

nitroaniline from the Standard solution 
Cs = concentration of USP Anthralin RS in the 
Standard solution (pg/mL) 

Cu - concentration of Anthralin in the Sample 
solution (pg/mL) 

Acceptance criteria: 97.0%~102.0% on the dried basis 

IMPURJTIES 

* Residul on Ignition (281): NMT 0.1% 
o Chloride and Sulfate, Chloride <221) 

Sample: 1 g 

Analysis: To 15 mL of water add the Sample, mix, and 
fifter. Acidify 5 ml of the fiftrate with nitric acid, and 
add a few drops of silver nitrate TS. 

Acceptance criteria: No morę opalescence is produced 
immediately than is present in a 5-mL portion of the 
filtrate to which notning has been added. 
o Chloride and Sulfate, Sulfate (221) 

Sample: 5 mL of the untreated filtrate obtained in the 
test for Chloride 

Analysis: To the Sample add 3 drops of 3 N hydrochlo- 
ric acid and 5 drops of barium chloride TS. 

Acceptance criteria: No morę turbidity is produced 
than is present in a 5-mL portion of the filtrate to 
which nothing has been added. 

SPECiFIC TESTS 

e EMelting Rangę or Temperaturę, Class I (741): 

178°-181 ° 


* Loss ON Drving (731) 

Analysis: Dry a sample over silica gel for 4 h. 
Acceptance criteria: NMT 0.5% 
a ACIDITY OR ALKALINITY 

Anatysis: Suspend a sample in water, and fifter. 
Acceptance criteria: The filtrate is neutral to litmus. 

ADDITFONAL REQUIREMENTS 

« Packaging and Stora GL: Preserve in tight contain ers in a 
cooi place. Protect from iight 

o USP Reference Standards (11) 

USP Anthralin RS 


AnthraBin Cream 


DEFINITION 

Anthralin Cream is Anthralin in an agueous (oil-in-water) or 
oily (water-imoil) cream vehltle. Cream labeled to contain 
morę than 0J% of anthralin contains NLT 90.0% and 
NMT 115.0% of the labeled amount of anthralin 
(CnHioCh), and Cream labeled to contain 0.1% or less of 
anthralin contains NLT 90.0% and NMT 130.0% of the 
labeled amount of anthralin (ChHioO*). 

ASSAY 
« Procedurę 

[Notę—U se low-actinic gfassware.] 

Mobile phase: n-Hexane, dichloromethane, and gfacial 
acetic acid (82:12:6) 

Ircternal standard solution: 0.5 mg/mL of o-nitroanillne 
in n-hexane prepared as follows. First dissolve o-m- 
troaniline in a smali guantity of dichloromethane, and 
then dilute with n-hexane. 

System suitability stock solution: 0.1 mg/mL of USP 
Anthralin RS and 0.2 mg/ml of danthron In 
dichloromethane 

System suitability solution: Transfer 5 mL of the Sys¬ 
tem suitability stock solution into a 25-mL volumetric 
fiask, add 5 mL of n-hexane, and dilute with Mobile 
phase to volume. 

Solvent blank solution: Mobile phase, rr-hexane, and 
dichloromethane (3:1:1) 

Standard stock solution: 0.25 mg/mL of USP Anthralin 
RS in dichloromethane 

Standard solution: Transfer 2 mL each of Standard 
stock solution and Internai standard solution into a 
25-mL yoiumetric fiask, and dilute with Mobile phase to 
volume. 

Sample stock solution: Weigh 5 g of Cream into a 
100-mL beaker, Add 20 mL of dicnloromethane and 
10 mL of glacial acetic acid, and stir to disperse the 
Cream. Transfer the contents of the beaker to a fiiter 
paper (Whatman No. 4, or equivalent) with the a id of 
dichloromethane, and fiiter into a 1 00-mL vofumetric 
fiask. Thoroughly wash the precipitate with dichloro¬ 
methane, and afiow the washings to drain into the 
fiask. Dilute with dichloromethane to vo!ume. 

Sample solution: Transfer a vólum@ of Sample stock so¬ 
lution equivalent to 0.5 mg of anthralin and 2 mL of 
Interna! standard solution into a 25-mL volumetric fiask, 
and difute with Mobile phase to vo!ume. 
Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 354 nm 
Column: 4.6-mm x 25-cm; packing 13 
Flow ratę: 2 mL/min 
Injection volume: 10 pi 
System suitability 

Samples: System suitability solution , Solvent blank solu¬ 
tion , and Standard solution 
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[Notę—T he relative retention times for anthralin, dan- 
Lbron, dianthrone, and o-nitroaniline are 1.0, 1.2, 1.7, 
and 2.3, respectively,] 

Suitabiiity requirements 

Resolution: NLT 1.3 between anthralin and dan- 
thron, System suitabiiity soiution 
Tai ling factor: NMT 1.5, System suitabiiity soiution 
Re!ative standard deviation: NMT 2.0% of the ratio 
of the peak responses, Standard soiution 
Interference: No discemible signat is observed at the 
retention ttme of anthralin, Solvent blank soiution 
Analysis 

Samples: Standard soiution and Sample soiution 
Calcuiate the percentage of anthralin (CmHjoOi) in the 
portion of Cream taken: 

Result = (RJRs) x (G/G) x 100 

Ru - peak response ratio of anthralin to o- 
nitroaniline from the Sample soiution 
Rs - peak response ratio of anthralin to o- 

nitroanilinę peak from the Standard soiution 
G - concentration of USP Anthralin RS in the 
Standard soiution ([±g/mL) 

Cu = nominał concentration of anthralin in the 
Sampie soiution ftig/mL) 

Acceptance criteria: 90.0%-11 5.0% for Cream labeled 
to contain morę than 0.1% of anthralin; 

90.0%-130.0% for Cream labeled to contain 0.1% or 
fess of anthralin 

ADDITIONAL R EQU IRENA EN T$ 

* PACKAG8NG AND Storage: Preserve in fcight eontainers, in 

a cool place. Protect from light. 

* Labeung: Label it to indicate whether the cream vehide 

is aoueous or oily. 

« USP Reference Standards (11) 

USP Anthralin RS 


Anthralin ©intinerat 


DEFINITION 

Anthralin Ointment is Anthralin in a petrolatum or other ole- 
aginous vehide. Ointment labeled to contain morę than 
0.1% of anthralin contains NLT 90.0% and NMT 115.0% 
of the labeled amount of anthralin (C^HiaOi), and Oint- 
ment labeied to contain 0.1% or less of anthralin contains 
NLT 90.0% and NMT 1 30.0% of the labeled amount of 
anthralin (C^HioOs). 

ASSAY 
o Procedurę 

[Notę—U se fow-actinic glassware.] 

Mobile phase: n-Hexane, dichloromethane, and glacial 
acetic acid (82:12:6) 

Infcernal standard soiution: 0,5 mg/mL of o-nitroaniline 
in n-hexane prepared as follows. First dissolve o-ni- 
troaniline in a smali guantity of dichloromethane, and 
then dilute with n-hexane. 

System suitabiiity stock soiution: 0.1 mg/mL uf U5P 
Anthrafin RS and 0.2 mg/mL of danthron in 
dichloromethane 

System suitabiiity soiution: Transfer 5 mL of the Sys¬ 
tem suitabiiity stock soiution into a 25-mL volumetric 
fiask, add 5 mL of /7-hexane, and dilute with Mobile 
phase to volume. 

5olvent blank soiution: Mobile phase, n-hexane, and 
dichloromethane (3:1:1) 

Standard stock soiution: 0.25 mg/mL of USP Anthralin 
RS in dichloromethane 

Standard soiution: Transfer 2 mL each of Standard 
stock soiution and interna i standard soiution into a 


25-mL volumetric fiask, and dilute with Mobile phase to 
voiume. 

Sample stock soiution: Weigh 5 g of Ointment into a 
100-mL beaker. Add 20 mL of dicnloromethane and 
10 mL of gtacial acetic acid, and stirto disperse the 
Ointment, Transfer the contents of the beaker to a fi [ter 
paper (Whatman No. 4, or equivalent) with the aid of 
dichloromethane, and filter into a 1 00-mL volumetric 
fiask. Thoroughly wash the precipitate with dichloro- 
methane, and aflow the washings to drain into the 
fiask. Dilute with dichloromethane to volume. 

Sample soiution: Transfer a volume of Sample stock so- 
lution equivalent to 0.5 mg of anthralin and 2 ml of 
Internat standard soiution into a 25-mL volumetrtc fiask, 
and dilute with Mobile phase to volume. 
Chromatographlc system 
(See Chromatograpny (621), System Suitabiiity.) 

Modę: LC 

Detector: UV 354 nm 
Column: 4,6-mm x 25-cm; packi ng L3 
Fiow ratę: 2 mL/min 
Injection volume: lOpL 
System suitabiiity 

Samples: System suitabiiity soiution, Solvent blank solu - 
tion, and Standard soiution 

[NOTĘ-—The relative retention times for anthralin, dan¬ 
thron, dianthrone, and o-nitroaniline are 1.0, 1.2, 1.7, 
and 2.3, respectively.] 

Suitabiiity reguirements 
Resolution: NLT 1.3 between anthralin and dan¬ 
thron, System suitabiiity soiution 
Tailing factor: NMT 1.5, System suitobiiity soiution 
Relative standard deviation: NMT 2.0% of the ratio 
of the peak responses, Standard soiution 
Interference: No discernibfe signal is observed at the 
retention ttme of anthralin, Soivent blank soiution 
Analysis 

Samples: Standard soiution and Sampie soiution 
Calcuiate the percentage of anthralin (C h Hio 0 3 ) in the 
portion of Ointment taken; 

Result - (RJRs) x (G/G) x 100 

Ru - peak response ratio of anthralin to o- 
nitroaniline from the Sample soiution 
Rs = peak response ratio of anthralin to o- 

nitroaniline from the Standard soiution 
C s “ concentration of USP Anthralin RS in the 
Standard soiution (jig/mL) 

C u = nominał concentration of anthralin in the 
Sample soiution (jag/mL) 

Acceptance criteria: 90.0%-l 1 5,0% for Ointment la¬ 
beled to contain morę than 0.1% of anthralin; 

90.0%“130.0% for Ointment labeled to contain 0.1% 
or less of anthralin 

ADDSTIONAl REQUIREMENT$ 

* Packaging and Storage: Preserve in tight eontainers, in 
a cool place. Protect from light. 

a USP Reference Standards (11) 

USP Anthralin RS 


Anthrax Vaccine Adsorbed 


DEFINITION 

Anthrax Vaccine Adsorbed is a sterile, milky-white suspen- 
sion madę from cell-free filtraLes of microaerophtlic cul- 
tures of an avirulent, nonencapsulated strain of Baciilus 
anthrads . The finał product contains no dead or iive bac- 
teria. The production cultures are grown in a chemically 
defined proteimfree medium containing amino acids, vita- 
mins, inorganic salts, and sugars. The sterile filtrate is ad- 
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sorbed on steriJe aluminum hydroxlde, concentrated 
10-fold, and resuspended in stenie physiologrcai salinę 
containing formaldehyde with benzetnonium chloride as a 
preservatlve. Sublots may be combined to produce finał 
lots, The product meets potency reąuirements when 
tested against the U.S. Reference Standard Anthrax Vac- 
cine, in accordance with approved procedures (guinea pig 
intracutaneous challenge models), 

IDENTIFICATION 

■ A, 

[Notę—P erform analysis on the filtrate,] 

Trichloroacetic acid solution: Preparę a solution of tri- 
chloroacetic add (see Reagents, Indicators, and Solu¬ 
tions—Reagent Specifications) in water containing 100 g 
of trichloroacetic acid per 100 mL of the solution. 
Sample buffer: Prepare a solution contalning 141 mM 
tris(hydroxymethyl)aminomethane, 106 mM tris(hy- 
droxymethyt)aminomethane hydrochloride, 0.51 mM 
edetate disodium, 2% (w/v) dodecyl lithium sulfate, 

10% (v/v) glycerol, 0.22 mM Coomassie blue G-250, 
and 0.1 75 mM phenolsuifonphthalem. If necessary, ad¬ 
just with hydrochlonc acid or sodium hydroxtde to a 
pH of 8.5. 

Running buffer: Prepare a solution containing 25 mM 
tris(hydroxymethyl)ammomethane, 192 mM glycine, 
and 0.1 % (w/v) dodecyl sodium sulfate (see Reagents , 
Indicators , and Solutions—Reagent Specifications) in 
water. If necessary, adjust with hydrochlonc acid or so¬ 
dium hydroxide to a pH of 8.5. 

Transblottiricf buffer: Prepare a solution containing 
12.5 mM tns(hydr 0 xymethyf)aminomethane, 96 mM 
glycine, and 10% (v/v) methanol. If necessary, adjust 
with hydrochlonc acid or sodium hydroxide to a pH of 
8 . 0 . 

Blocking buffer: Prepare a solution containing 10 mM 
monobasie sodium phosphate, 150 mM sodium chlo¬ 
nde, 5% (w/v) nonfat dry milk, and 0.05% (w/v) poły- 
sorbate 20. Adjust with sodium hydroxide to a pH of 
7.4. 

Primary antibody Solutions: Prepare suitable monodo- 
nal antibodies raised against the protectń/e antigen 
(PA), the lethal factor (LF), and the edema factor (EF), 
respectively, of Bacillus onthracis in murine ascites cells, 
harvested, and used without further puriflcation. Imme* 
diately before use, dilute each of the murine ascites 
ffuids containing the monoclonal antibodies (1 1000) 
with Lhe Blocking buffer. 

Secondary antibody solution: fmmediateiy before use, 
dissolve according to the manufactureffs rnstructions, if 
necessary, and dilute the stoclc horseradish peroxidase 
conjugated to goat anti-mouse IgG solution (1:1000) 
witn Blocking buffer, 

Chromogenie visualization solution: 150 mg/mL of 
4-chloro-l-naphthol in water 
Sample solution: LJse anthrax vaccine filtrate as is. 
Analysis: In a suitable centrifuge tubę transfer (30/c) 
mL of the Sample solution , where c is the total protein 
eon cent radon, in pg/mL, of the solution as determined 
in the test for Total Protein. Add 16.5/c mL of TncWoroo- 
cet/c add solution, and ineubate for at least 10 min. 
Centrifuge at 9000 x p for about 10 min, decant off the 
supemaLant, and hola the tubę inverted to drain on a 
fil ter paper Dissolve the pellet in 60 pL of Sample 
buffer , and transfer the solution to a polypropylene 
microfuge tubę that has a lid. Close the lid tightly, se- 
cure with a lid-lock, and heat at 100* for 5 min. Ailow 
the solution to coo! to room temperaturę, and centri¬ 
fuge at 10,000 x g for 15 s to collect the liqutds. In a 
suitable device for polyacrylamide-gel electrophoresis 
(see Biotechnology-Denved Artides—Polyacrylamide Cel 
Electrophoresis (1056)), add appropriate voiumes of the 
Running buffer in the upper and the lower buffer cham- 
bers. Attach a 4%-2Q% gradient tris-glycine polyacryl- 
amide slab gel sandwiched between two glass plates, 


such that the wells for sample application are exposed 
to the Running buffer in the upper buffer chamber. Ap- 
ply about 20 -j.lL alląuots of the treated Somp/e solution 
in three alternate lanes. [Notę—D o not apply any solu¬ 
tion in the outside lanes.] Connect the lower buffer 
chamber electrode to the positive terminal and the up¬ 
per buffer chamber electrode to the negative terminal 
of a suitable power suppfy unit, and carry out the elec 
trophoresls at a constant current of about 40 ruA. Wlien 
the dye-front is about 1 cm from the bottom of the gel 
(about 40 min), stop the current, and remove the gel 
from the gel assembly. [Notę—D o not touch the gel 
with bare hands, Use g!oves.] 

Place three to four filier papers, euf to fhe size of the 
gel and soaked in the Transblotting buffer , on the an¬ 
odę piąte of a suitable semtdry electroblotter. Cut a 
nitrocellulose membranę to the same size as the gel 
plus 1-2 mm on each side, and "wet" the membranę 
by immerstng it Into the Transblotting buffer for about 
15 s, such that there is no air bubble between the 
buffer and the membranę. Place the "wet 1 ' membranę 
im mediately on the stack of filter papers, and remove 
all air bubbles between the membranę and filter paper 
by rolling a pipet, or equivalent, gently over the sur- 
face of the membranę. Place a few drops of the Trans¬ 
blotting buffer on the membranę, and men carefuliy 
place the gel on lt. Gently roli a pipet, or equivalent, 
over the surface of the gel to ensure intimate contact 
between the gel and the membranę, making surę that 
there are no air bubbles in between. Place a filter pa- 
er cut to the size of the gel and soaked in the Trans- 
htting buffer; such that there is no air bubble be¬ 
tween the filter paper and the gel. Place two to three 
additional filter papers, prepared in a simiiar manner, 
on the top, and complete the transfer stack by placing 
the cathode piąte on the top. Apply a current of about 
250 mA, and continue transfer for 90 min. 

Remove the membranę, and wash it quickly by tmmers- 
ing into water for 15 s. [NOTĘ—Do not touch the 
membranę with bare hands, Use qloves.] Cut the 
membranę into three strips such thaL each strip eon- 
tains a lane containing the Sample solution , and mark 
the strips as PA, LF, and EF at the top. Place each strip 
in a heat-sealabie bag, add 5 mL of Blocking buffer, and 
seal the bag. Ineubate for 30 min with constant agita- 
tion. Open each bag, and pour out the Blocking buffer, 
Add 9 ml of the diluted Primary antibody solution 
against PA to the bag containing the strip marked PA. 
Similarly, add 9 mL of the diluted Primary antibody so¬ 
lution against LF and EF to the bags containing strips 
labefed LF and EF, respectivelv. Seal the bags, and in¬ 
eubate under agitation for 2 n at room temperaturę or 
overnight at 2 c '-8°, Remove the strips from the plastic 
bags, and place in separate plastic boxes. Add suffi- 
cient Blocking buffer so that each strip is completely 
immersed. Agitate for at least 30 min at room temper¬ 
aturę with two ehanges of Blocking buffer. Remove the 
strips, and place each strip in a new heat-sealable 
plastic bag, Add 9 mL of the Secondary antibody solu¬ 
tion to each plastic bag. Seal the bags, and ineubate 
for 1 h at room temperaturę under agitation. Remove 
the strips from the plastic baqs, and place in separate 
plastic boxes. Add sufficient Blocking buffer so that 
each strip is completely immersed. Agitate for at least 
30 min at room temperaturę with two ehanges of the 
Blocking buffer . Transfer each strip into a new heat-seal- 
able pfasttc bag, add 9 mL of Chromogenie visualization 
solution and 10 pL of 30% (v/v) hydrogen peroxide, 
and seal the bags. Ineubate for 30 min under agita- 
tion. Transfer the strips into separate plastic boxes, and 
remove the excess 4-chloro-l-naphthol by Incubating 
with water under agitation for 10 min. 

Acceptance criteria: Visual observation indicates a 
strong positive band on the strip labeled PA, a faintly 
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detectable band on the strip labeled LF, and no detect¬ 
able band on the strip labeled EF. 

AS5AY 

* RELA1WI POTENCY 

[NOTĘ—Perform analysis on the finał product] 

Standard Solutions: Dilute approved U,5. Reference 
Standard Anthrax Vaccine 1: 1.6, 1:4, 1:10, and 1:25 
aseptically with a sterile 0,9% sodium chloride solution. 
Sample Solutions: Dilute Anthrax Vaccine Adsorbed, fi¬ 
nał product 1:1,6, 1:4, 1:10, and 1:25 aseptically with 
a sterile 0.9% sodium chloride solution. 

Analysis 

Samples: Standard Solutions and Sample Solutions 
Assign each dilulion to a set of 12 randomly selected 
guinea pigs, strato Mdh:S(RA), 6 males and 6 females, 
each wetghing 315-385 g on the day of vacdnation. 
Inject the animals subcutaneously in the ventral abdo- 
men with 0.5 ml of the assigned difutions. On the 
14th day post-vacdnation, challenge the animals with 
approximately 1000 spores of Badllus anthrads strain 
Vollum 1B, and record the deaths daily for a 10~day 
observation period. Record the numbers of surviving 
animals for each of the Standard Solutions and the 
Sample Solutions at the end of the test, Perform calcu- 
lations by estimating best-fit lines for the Standard So¬ 
lutions and the Sample Solutions using a logistic regres- 
sion model that utilizes the number of animals that 
survived at the end of the test and the time to death 
for the animals that died. Evaluate statistically the lines 
corresponding to the Standard Solutions and the 5om- 
ple Solutions for parallelism. Determine the common 
slope, and draw the parallel lines using the common 
slope, The relative potency of Anthrax Vacrine Ad¬ 
sorbed with respect to the corresponding 11,5, Refer¬ 
ence Standard Anthrax Vacdne is the antilog of the 
horizontal distance between the two parallel lines, 
Acceptance criteria: The relative potency of Anthrax 
Vaccine Adsorbed is acceptable if it is between 0,53 and 
1.79, both values indu$ive, 

OTHER COMPONENT5 

* Aluminum (206) 

[Notę—P erform analysis on the finał product,] 

Standard Solutions: Prepare as direeted for Standard 
Preparations in the chapter, except Lo prepare Solutions 
containing 10, 20, 30, 40, and SOpg/mL of aluminum, 
Sample solution: Mix Anthrax Vaccine Adsorbed, finał 
product well, and transfer 0.2 mL to a 1 G-mL volumet- 
ric fiask, Add 0.5 ml of concentrated sulfuric add and 
0.5 ml of concentrated nkric acid, and mix gently. In- 
cubate at room temperaturę for 30 min or until the 
solution becomes essentially elear, Dilute with water to 
volume. 

Analysis: Proeeed as direeted for Procedurę in the chap- 
ter. Plot the absorbances versus the content of alumi- 
num, in pg/mL, for the Standard Solutions, and draw a 
best-fit straight linę through the points using a linear 
regression model, Cakulate the amount of aluminum in 
Anthrax Vaccine Adsorbed, in mg/mL. 

Acceptance criteria: The aluminum concentratśon is 
between 0.8 and 1,5 mg/mL 

* FORMALDEHYDE 

[Notę—P erform analysis on the finał product] 

Potassium ferrieyanide solution: Dissolve 2,5 g of po- 
tassium ferrieyanide in about 100 mL of water, and mix, 
Phenylhydrazine hydrochloride solution: DissoIve 4 g 
of pnenylhydrazme hydrochloride in 100 mL of absolute 
alcohol, add 2 mL of water and mix. 

Standard stock solution: Into a 100-mL volumetrie 
fiask containing 2,5 mL of water and 1 mL of sodium 
hydroxide T5 2, add 1.0 g of the formaldehyde solution 
to be examined, shake, and dilute with water to 
100,0 mL, Determine the concentration of formalde¬ 
hyde in percent (w/v) as foliows. To 10,0 mL of the 


solution add 30.0 ml of 0,1 N iodine VS, Mix, and add 
10 mL of sodium hydroxtde TS 2. After 1 5 min, add 
25 mL of diluted sulfuric add and 4 ml of starch TS. 
Titrate with 0,1 N sodium thiosulphate V5. Each 1 mL 
of 0.05 M iodine is equivalent to 1.501 mg of formalde¬ 
hyde (CHiO), 

Standard Solutions: Dilute the Standard stock solution 
m water to obtain Solutions having concentrations of 
0.005%, 0.01%, and 0,02% (w/v). 

Sample solution: Use Anthrax Yaccine Adsorbed, finał 
product as is, 

Analysis: To suitable glass centrifuge tubes transfer 
1,0 mL each of water, the Standard Solutions , and the 
Sample solution. To each tubę, add 1.0 ml of Potassium 
ferrieyanide solution t 4.0 mL of 18% (w/v) hydrachlorit 
acid and 2.0 mL of Phenylhydrazine hydrochloride solu¬ 
tion. Mix after each addition. fneubate for 50-60 min at 
room temperaturę, Centrifuge the Solutions af 10,000 x 
g for at least 10 min, and measure absorbances of the 
supernatants at 540 nm using a suitable spectropho- 
tometer (see Ultravioiet-Visible Spectroscopy <857)). Plot 
the absorbances versus concentrations of formaldehyde, 
in mg/mL, in the Standard Solutions, and draw the best- 
fit straight linę through the points. 

Cakulate the percentage (w/v) of formaldehyde in the 
sample. 

Acceptance criteria: The concentration of formalde¬ 
hyde in Anthrax Vaccine Adsorbed is less than 0.02% 
(w/v), 

* Benzethonium Chloride 

[Notę—P erform analysis on the finał product.] 

Gtrate buffer: 25 g of citric acid monohydrate in 
about 60 mL of water, and adjust with a solution of 
sodium hydroxide to a pH of 4.5. Transfer the solution 
to a 100-mL vofumetric fiask. Dilute with water to vol- 
ume and mlx, 

Dye solution: 50 mg of 2 r ,4 , ,5',7 J -tetrabromofluorescein 
in about 100 mL of water, and mix. Dilute 1 mL of this 
solution with water to 100 mL 
Docusate sodium solution: 50 pg/mL of docusate 
sodium 

Standard solution A: 0.5 g of benzethonium chloride 
in a 100-mL volumetric fiask, dissolve in 60 mL of 
water, dilute with water to volume, and mix. 

Standard Solutions B, C, D, and E: Dilute Standard so- 
fution A with water to obtain Solutions having concen¬ 
trations of 0.001%, 0.002%, 0,003%, and 0.004% 

(w/v), respectively. 

Sample solution: Use Anthrax Vaccine Adsorbed, finał 
oroduct as is, 

Titrimetrk system 
(See Titńmetry (541).) 

Modę: Direct titration 
Titrant: Docusate sodium solution 
Endpoint detection: Yisual 

Analysis: Transfer 4.0 ml each of Standard Solutions B, 

C, D, and E and the Sample solution to suitable glass 
centrifuge tubes, Add 1.0 mL of Citrate buffer and 
0.4 mL of the Dye solution to each tubę. Add 4.0 mL of 
1,1,2,2-tetrachloroethane to each tubę, and vigorously 
mix on a vortex mixer for 1 min. Centrifuge at about 
1000 x g for at least 15 min to separate the organie 
layer from the agueous layer. Transfer 2.0 mL of the or¬ 
ganie layer from the tubes to another set of glass tubes, 
Add 4.0 mL of water and 0.5 ml of Citrnte buffer to 
each tubę, and mix on a vortex mixer for about 1 min. 
Titrate the benzethonium chioride-dye complex in each 
tubę with the Titrant to the colorimetric endpoint indi- 
cated by the dlsappea rance of the pink color of the 
organie layer, [Notę—Y igorously mix the solution on a 
vortex mixer after each addition of the Docusate sodium 
solution.] Plot the vo!umes of Docusate sodium solution 
required versus the concentrations of benzethonium 
chloride in Standard Solutions 8, C, D, and E f and draw a 
best-fit straight llne through the points. Determine the 
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concentration of benzethonium chloride in the Sample 
solution from the volume of Titroni required to titrate 
the Sampfe solution. 

Acceptance criteria: The concentration of 
benzethonium chloride in Anthrax Vaccine Adsorbed is 
between 0,0015% and 0,0030% (w/v). 

SPECIFIC TESTS 

• 83 kDa Protein 

[Notę—P erform tests on the filtra te.] 

Trkhloroacetic acid solution, Sample buffer, Running 
buffer, and Sample solution: Prepare as directed in 
Identification test A. 

Staining solution: Prepare a solution of Coomassie blue 
G-250 having a concentration of L25g/L in a mixture 
of methanoi, acetic acid, and water (4:1:5, v/v). 

Protein moiecular weight standard solution: Reconsti- 
tute a vial of protein moiecular weight standard mixture 
containing proteins of moiecular weights at least in the 
rangę of 14-200 kDa, according to manufacturerfs in- 
struction. Dilute the solution with Somple buffer s uch 
that the concentration of each protein in the solution is 
about 0.5 pg/pL. 

Analysis: In a suitable centrifuge tubę transfer (10/c) 
mL of the Sampfe solution , where c is the total protein 
concentration, in /ig/mL, of the solution as determined 
by the test for Total Protein, Add 5.5/c ml of Trichloroa- 
cetic acid solution, and incubate for at least 10 min. 
Centrifuge at 9000 x g for about 10 min, decant off the 
supematant, and holdthe tubę inverted to drain on a 
filter paper. Dissolve the peilet in 20 pL of Sample 
buffer, and transfer the solution to a poły pro pyiene 
microfuge tubę with a lid. Transfer 20 jiL of Protein mo- 
lecufar weight standard solution to another pofypropy- 
lene microfuge tubę with a lid. Close the lids tightly, 
secure with lid-lotks, and heat both Solutions at 10O ,n 
for 5 min. Allow the Solutions to cool to room tempera¬ 
turę, and centrifuge at 10,000 x g for 15 s to collect 
the liąuids, Apply the Solutions to two consecutive fanes 
of a 4%-20% gradient tris-glycine polyacfylamide slab 
gel [Notę—D o not apply any solution in the outside 
lanes,], and electrophorese as directed in Identification 
(see Biotechnofogy-Derived Art kies-—Polyacrylamide Cel 
Electrophoresis (1056)}. When the dye-front is about 
1 cm from the bottom of the gel (about 40 min), stop 
the current, and remove the gel from the gef assembly. 
Soak the gel in a suitable volume of the Staining solu- 
f/on for at least 1 h, such that the gel is completeiy 
immersed in the Staining solution during staining. 
[Notę—D o not touch the gel with bare hands, Use dis- 
posable gloves.] Destain the gel with a large volume of 
water under constant agitation with repeated changes 
of water until the background of the gel is completeiy 
color free. Using the moiecular weights of the proteins 
in Protein moiecular weight standard solution, identify the 
band corresponding to the PA (MW about 83 kDa) in 
the Sample solution lane. [NOTĘ—This band is ais o the 
predominant band in the lane of the Sample solution .] 
Scan the gel, and determine the relative amount (by 
peak area) of the 83 kDa band by densitometry in the 
lane of the Sample solution . 

Acceptance criteria The eon tent of 83 kDa band is NLT 
35% of the total peak area. 

* Total Protein 

[Notę—P erform tests on the fittrate.l 
Standard solution A: Prepare a solution of albumin bo- 
vine serum (see Reogents , Indicators, and Solutions—Rea¬ 
gent Spedficationś) in water to obtain a known concen¬ 
tration of 2.0 mg/mL 


Standard Solutions B, C, D, and E: Dilute Standard so¬ 
lution A with water to obtain Solutions having protein 
concentrations of 4, 8, 16, and 24 pg/mL, respecttvely. 
Sample solution: Use anthrax vaccine filtrate as is. 
Analysis 

(See Biatechnology-Derived Articles — Toto! Protein Assay 
(105 7), Method3.) 

To a senes of test tubes transfer 800 pi each of Sfon- 
durd Solutions 6, C, D, and E and the Sampfe solution ♦ 
Also transfer 800 pL of water to be used as the blank. 
Add 200 pL of Coomassie blue C-250 dye solution (see 
Reogents , indicators, and Solutions—Reagent Spedfica- 
tions ) to each tubę, and mix without foaming. De ter* 
minę absorbances of the Solutions at 595 nm using a 
suitable spectrophotometer {see Ultraviolet-Visible Spec- 
troscopy (857)}, using the blank to set the instrument 
to zero, 

[Notę—D o not use guartz (sllica) spectrophotometer 
cefls; the dye binds to siło.] 

Construct a standard curve by plotting the absorbances 
versus protein concentrations, In pg/mL, of Standard 
Solutions B f C, D, and E and by drawing a best-fit 
straight linę using the linear regression method. From 
the standard curve, determine the tota! protein con¬ 
centration of the Sample solution using the absorbance 
value. 

Acceptance criteria: The protein concentration is be¬ 
tween 5 and 20 pg/rnL 

* Safety: It meets the requirements when tested as di¬ 

rected in Biological Reactivity Tests, t In Vivo (88), Safety 
Tests — Biologicafs . 

[NOTĘ—Perform tests on finał product.] 

* STERIUTY Tests (71): St meets the requirements when 

tested as directed for Test for Sterility of the Product to Be 
Examined, Direct fnoculation of the Cu i turę Medium. 

[Notę—P erform tests on tinal product.J 

* PH (791): 7.5-8.5 

* Sodium Chloride 

[Notę—P erform tests on the finał product.] 

Standard Solutions A and B: Prepare two Solutions of 
sodium chloride in water havrng concentrations of 0.2 
mM and 2.0 mM, respectively. 

Sample solution: Transfer 0.5 mL of Anthrax Vacdne 
Adsorbed, finał product to a 50-mL volumetric fiask. Dt- 
lute with water to volume. 

Analysis: Determine the voftage readtngs of Standard 
Solutions A and B and the Sample solution using an ion- 
spectfic electrode specific for the chloride ion efectricatly 
coupled wfth a standard si!ver-silver chloride reference 
electrode. Plot the voltage readings versus concentra¬ 
tion of chloride, in mg/rnt, for Standard Solutions A and 
B, and draw a straight linę joining the points. 

Calcu 1 a te the concentration of chloride ion in the Sam¬ 
ple solution from the voltage reading. Assuming that 
the chloride ion comes entirely from sodium chloride, 
calculate the concentrations of sodium chloride tn the 
Sample solution. 

Acceptance criteria: The concentration of sodium chlo¬ 
ride in Anfhrax Yaccine Adsorbed is between 0,75% 
and 0.95% (w/v). 

ADDITIONAL R£QU!REMENTS 

* PACKACING AND 5TORAGE: Preserze in multiple-dose tight 
Type I glass containers. Storę at a temperaturę between 
2° and 8°. Do not freeze. 

* Labeljng: Label it to State that it is to be well shaken 

before use and that it is not to be frożen, 

* Ex pi rat] on Datę: The expirarion datę is 18 months from 

the datę of manufacture. 
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Anticoagulant Citrate Dextrose 
Solution 


DEFINITION 

Anticoagulant Citrate Dextrose Solution is a sterile solution 
of Citric Acid, Sodium Citrate, and Dextrose in Water for 
IrijecLiun. II contains no unLMiiicrobial agenta, and in each 
1000 mL it contains: 



Solution A 

Solution B 

Total Gtrate, expressed as 
anhydrous citric acid fCsHaO?) 

NLT 20.59 q 

NLT 12.37 a 

NMT 22.75 q 

NMT 13.67 q 

Dextrose ■ H?0) 

NLT 23.28 q 

NLT 13,96 0 

NMT 25.73 q 

NMT 15.44 a 

Sodium (Na) 

NLT 4.90 a 

NLT 2.94 a 

N MT 5 .42 a 

NMT 3,25 a 


Prepare Anticoagulant Citrate Dextrose Solution as follows. 



Solution A 

Solution B 

Citric Acid (anhydrous) 

7,3 q 

4.4 a 

Sodium Citrate (dihydrate) 

22.0 g 

13.2 a 

Dextrose (monohydrate) 

24.5 o 

14.7 q 

Water for Injectlon, a 
suffreient quantlty to make 

1000 ml 

1000 mL 


Dissolve the ingredients, and mlx. Fi!ter the solution until 
elear, place immediately in suitable containers, and 
sterilize. 

If desired, 8 g and 4.8 g of monohydrated citric add may be 
used instead of the indicated, respective amounts of anhy- 
drous citric acid; 19.3 g and J 1,6 g of anhydrous sodium 
citrate may be used instead of the indicated, respective 
amounts of dihydrated sodium citrate; and 22.3 g and 
13.4 g of anhydrous dextrose may be used instead of the 
indicated, respect ive amounts of monohydrated dextrose. 

IDENTIFICATION 
O A. DEKTROSE 

Analysis: Add a few drops of solution (1 In 20) to 5 mL 
of hot alkallne cupric tartrate TS. 

Acceptance cnteria: A coptous red preclpitate of cu- 
prous oxide is formed. 

* B. Identification Tests— General, Citrate <191): Meets 

the reguirements when concentrated to one-half its 
volume 

• C. Identification Tests—General, Sodium (191): Meets 
the reguirements when concentrated to one-half its 
volume 

ASSAY 

a Total Citrate 

Mobile phase, Standard preparatlon 1, and Chromat- 
ographic system; Proceed as directed in Assoy for Cit¬ 
ric Acid/Citrate and Phosphote <345). 

Sample solution: Pipet 5 mL of Solution tnto a suitable 
volumetrrc fiask, and proceed as directed in Assoy for 
Citric Acid/Citrate and Phosphate (345), Assay Preparatlon 
for Citric Acid/Citrate Assay. 

Analysis 

Sa m p I e s: 5 tan da rd prep aratio n 1 and Sample soiu tion 
Proceed as directed in Assoy for Citric Acid/Citrate and 
Phosphate (345), Procedurę. 

Calculate the guantity, in g, of anhydrous citric acid 
(C 6 HeO?) in the volume ot Solution taken: 

Result = (ru/rs) x Q x (MritMr/) xfxD 

Tn = peak area of citrate from the Sampie solution 

r s = peak area of citrate from Standard preparatlon 

1 


G = concentration of citrate in Standard 
preparatlon 1 (pg/mL) 

M r1 - moiecular weight of anhydrous citric acid, 
192.12 

M r2 - moiecular weight of citrate (GH 5 O 7 ), 189.10 
F - converslon factor, 0.000001 g/jig 

D - dilution factor 

Acceptance criteria: Each 1000 mL shoufd contain 
20 .59-22.75 g in Solution A and 12.37-1 3.67 g in SoEu- 
tion B of total citrate expressed as anhydrous citric acid. 

o Sodium 

Solution A: Transfer 1,04 g of lithium nitrate to a 
1000-mL vo!umetrlc fiask, add a suitable nonionic 
surfactant, add water to volume, and mix. This solution 
contains 15 mEg/1000 mL of Eithlum. 

Standard solution: Transfer 8.18 g of sodium chlorlde, 
previously dried at 105 Q for 2 h to a 1000-mL volumet- 
ric fiask, dilute with water to volume, and mix. This 
solution contains 140 mEq/100Q mL of sodium. Transfer 
50 uL of this solution to a 1 0-ml volumetric fiask, di] u te 
with Soiution A to vo!ume, and mix. 

Sample solution: Transfer 25 mL of Solution to a 50-mL 
volumetric fiask, and dilute with water to volume. 
Transfer 50 jiL of this solution to a 10-mL volumetric 
fiask, dilute with Sofution A to volume, and mix, 

Analysis 

Sam pies; Standard solution and Sampie soiution 
Using a suitable flame photometer, adjusted to read 
zero with Solution A t concomitantly determine the so¬ 
dium flame emission readings for the Standard solution 
and the Sampie sofution at tne wavelength of maxi- 
mum emission at 589 nm. 

Calculate the guantity, In g, of sodium (Na) In 1000 mL 
of Solution taken: 

Result. = (iufr$) x ( A r /M r ) x W x F 

ru - sodium emission readings from the Sampie 
solution 

r$ - sodium emission readings from the Standard 
solution 

A r - atomie weight of sodium, 22.99 
M r - molecuEar weight of sodium chlorlde, 58.44 
W ~ weight of sodium chlorlde taken to make the 
Standard solution , 8.18 g 
F - converslon factor, 2 

Acceptance criteria: Each 1000 mL should contain 
4.90-5.42 g in Solution A and 2.94-3.25 g in Solution B 
of sodium. 

a DEXTROSE 

Analysis: Determine the angular rotation of Solution in 
a suitable polarimeter tubę (see Opticai Rotation (781)). 
Where Solution is labeled to contain anhydrous dex- 
trose, calculate the percentage, in g/100 mL, of anhy¬ 
drous dextrose (GHuOg) in the portion of Solution 
taken: 

Result = (1 00/F) x A x /? 

F - midpolnt of the specific rotation rangę for 
anhydrous dextrose, 52. 9 Q 
A - 100 mm dlvided by the Eength of the 
polarimeter tubę (mm) 

R = observed rotation (°) 

Where Solution is labeled to contain dextrose 
monohydrate, calculate the percentage, in g/1 00 mL, 
of dextrose (GH^O* ■ H 2 0) tn the portion of Solution 
taken; 

Result = (100 /F) x (Mn/M#) xAxR 

F = midpolnt of the specific rotation rangę for 
anhydrous dextrose, 52.9° 

Mri = moiecular weight for dextrose monohydrate, 
198.17 
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Mr 2 = molecular weight for anhydrous dextrose, 
18046 

A - 100 mm divided by the Eength of the 
poiarimeter tubę (mm) 

R = observed rotation (°) 

Acceptance criteria: Each 1000 mL should contain 
23.28-25.73 g in Solution A and i 3.96-15.44 g in Soiu~ 
tion 8 of dextrose monohydrate. 

IMPURITgES 

* CHLORIDE and Sulfate, Chloride {221): A 10-mL portion 

shows no morę chloride than corresponds to 0.50 mL of 
0,020 N hydrochioric add (0,0035%). 

SPECIF1C TESTS 

o PH (791): 4.5-5.5 

* Other Req(jirenient 5; Meets the requirements In injec- 

tions and Implanted Drug Products {1) 
o Eacterial Endotoxins Test (85): It contains NMT 5.56 
U5P Endotoxin Units/ml. 

ADDITIONAL REQUIREMFNTS 

■ PACRAC1NC AND STORACE: Presen/e in single-dose contain- 
ers of coioriess, transparent Type I or Type II glass or of a 
suita bfe plastic materiał (see Transfusion and infusion As - 
semblies and Similar Medical Devices (161)). 
o Labeling: La be I to Indicate the number of mL of Solution 
reguired per 100 mL of whofe blood or the number of 
mL of Solution reguired per vo3ume of whole blood to be 
collected. 

o USP Reference Standards (11) 

USP Cltrlc Acid RS 
USP Endotoxin RS 


Anticoagulant Citrate Phosphate 
Dextro$e SoiutBora 


DEFINITION 

Anticoagulant Citrate Phosphate Dextrose Solution is a ster- 
ile solution of Citric Acid, Sodlum Citrate, Monobasic So- 
dium Phosphate, and Dextrose in Water for jnjection. It 
contains, In each 1000 mL, NLT 241 g and NMT 2,33 g 
of monobasic sodium phosphate (NaLhPQ 4 ■ hbO); NLT 
24.22 g and NMT 26,78 g of dextrose (C^H^Ot, - LhO); 
NLT 19.16 g and NMT 2148 g of total citrate, expressed 
as anhydrous citric acid (C$HsO?); and NLT 6,21 g and 
NMT 6.86 g of Sodium (Na), It contains no antlmicrobial 
agents, 

Prepare Anticoagulant Citrate Phosphate Dextrose Solution 
as follows. 


Citric Acid (anhydrous) 

2.9 9 a 

Sodium Citrate (dihydrate) 

26.3 g 

Monobasic Sodium Phosphate (mono¬ 
hydrate; NaH^POj * HiO) 

2.22 q 

Dextrose (C^Hi^Oń ■ H.^O) 

25,5 q 

Water for (njection, a sufficient quantity 
to make 

1000 mL 


Dissolve the ingredients, and mix. Fil ter the solution until 
elear, place Emmediately in suitable containers, and 
ster! liże. 

If desired, 3.27 g of monohydrated citric add may be used 
Instead of the Indlcated amount of anhydrous citric add; 
23.06 g of anhydrous sodium citrate may be used instead 
of the Indicateo amount of dihydrated sodium citrate; 

1.93 g of anhydrous monobasic sodium phosphate may 
be used instead of the indlcated amount of monohy¬ 
drated monobasic sodium phosphate; and 23,2 g of-anhy- 
drous dextrose may be used instead of the Indicated 
amount of monohydrated dextrose. 


IDENTIFICATION 

* A, Dextrose 

Analysis: Add a few drops of solution (1 in 20) to 5 mL 
of hot alkaline cupric tartratę TS. 

Acceptance crtteria; A copious red precipitate of eu~ 
prous oxide is forrned. 

o B. Identification Tests—General, Phosphate (191): 

Meets the requirements 

* C. Identification Tests—General, Citrate (191): Meets 

the requirements when concentrated to one-half its 
volume 

o D, iDENUFSCATiON Tests—General, Sodium (191): Meets 
the requirements when concentrated to one-half its 
volume 

ASSAY 

« Total Citrate and Total Phosphate 

Mobile phase, Standard preparation 2, and Chromat- 
ographic system: Proceed as directed In Assay for Cit¬ 
ric Add/Citrate and Phosphate (345). 

Sample solution for total citrate; Pipet 10 mL of Solu- 
tlon into a suitable volumetric fiask, and proceed as di¬ 
rected sn Assay for Citric Acid/Citrate and Phosphate 
(345), Assay Preparation for Citric Acid/Citrate Assay. 

Sam ple solution for total phosphate: Pipet 5 mL of 
Solution into a suitable volumetric fiask, and proceed as 
directed in Assay for Citric Acid/Citrate and Phosphate 
(345), Assay Preparation for Phosphate Assay. 

Analysis; Proceed as directed in Assay for Citric Acid/ 

C/f ratę and Phosphate (345), Procedurę , 

Calculate the quantity, in g, of anhydrous citric acid 
(QH a O?) in the volume of Solution taken: 

Result = (ruto) x C 5 x (Mr}/M r2 ) x Fx D 

r u - peak area of citrate from the Sample solution 
for total citrate 

fs - peak area of citrate from Standard preparation 
2 

C s = concentration of citrate In Standard 
preparation 2 (fig/ml) 

Mri = molecular weight of anhydrous citric add 
(C 6 H b 0 7 ), 192.12 

Mr 2 - moieeufar weight of citrate (C 6 Hs0 7 ), 1894 0 
F - conversion factor, 0,000001 g/jag 

D - dilution factor 

Acceptance criteria: Each 1000 mL of Solution should 
contain 194 6 g-21 4 8 g of total citrate expressed as 
anhydrous citric acid. 

Analysis: Proceed as directed in Assay for Citric Acid/ 
Citrate and Phosphate (345), Procedurę. 

Cale u late the guantity of phosphate, in g, expressed as 
monobasic sodium phosphate (NaH 2 P0 4 « H^O), in the 
ralume of Solution taken: 

Result = ( rjrs ) x G x (M,x Fx D 

tu = peak area of phosphate from the Sample 
solution for total phosphate 
r s “ peak area of phosphate from Standard 
preparation 2 

Cs = concentration of phosphate In Standard 
preparation 2 (pg/mL) 

= molecular weight of monobasic sodium 
phosphate monohydrate (NahhPCb * hhO), 
137.99 

Mri = molecular weight of phosphate (PO 4 ), 94.97 
F = conversion factor, 0.000001 g/pg 

D = dilution factor 

Acceptance criteria: Each 1000 mL of Solution should 
contain 2.11-2.33 g of monobasic sodium phosphate 
(NaH a PG 4 ■ H 2 0). 
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5 DEKTROSE 

Sample: 5.0 ml of Solution 

Analysis: Tarę a clean, medium-porosity filtering cruci- 
bJe containing several carborundum boiiing chips or 
glass beads. Pipet 50 mL of freshly mixed alkaline cupric 
tartrate TS into a 400-mL beaker. Add the boiiing chips 
or glass beads from the tared cmcible, 45 mL of water, 
and 5,0 ml of Solution to the beaker. Heat the beaker 
and contents over a burner that has been adjusted to 
cause boiiing of the solution to start in 3.5—4 min. Boil 
the solution for 2 min, accurately Umed, and filter im- 
mediately through the tared crucibJe, tąking care to 
transfer afl of the boiiing chips or glass beads to the 
crucible, Wash the precipitate with hot water and 
10 mL of alcohol Dry the crudbie and contents at 110 d 
to constant weight. Perform a blank determination, and 
correct the weight of the precipitate from the sample 
for any precipitate obtained in the blank. 

Each mg of cuprous oxide precipitate of the substance 
under assay is equivalent to 0.496 mg of dextrose 
(C,H 12 0 6 - HzO). 

Acceptance criteria: Each 1000 mL of Solution should 
contain 24.22-26.78 g of dextrose (C ó Hi 2 0 6 ■ H 2 0). 

* SODIUM 

Solution A: Transfer 1.04 g of fithium nitrate to a 
1000-mL vo!umetric fiask, add a suitable nonionic 
surfactant, add water to vojume, and mix. This sofudon 
contalns 15 mEq/l 000 mL of lithlum. 

Standard solution: Transfer 8.18 g of sodium chloride, 
previously dried at 105 p for 2 h to a 1000-mL volumet- 
ric fiask, dilute with water to voiume, and mix. This 
solution contarns 140 mEq/1000mL of sodium. Transfer 
50 pL of this solution to a 10-niL volumetrrc fiask, dilute 
with Solution A to volume, and mix. 

Sample solution: Transfer 25 mL of Solution to a 50-mL 
volumetric fiask, and dilute with water to volume. 
Transfer 50 j.iL of this solution to a 10-mL volumetric 
fiask, dilute with Solution A to vofume, and mix. 

Analysis 

Samples: Standard solution and Sample solution 
Using a suitable flame ph otom eter, adjusted to read 
zero with Solution A, concomitantly determine the so- 
dium flame emission readings for the Standard solution 
and the Sample solution at the wavelength of maxi- 
mum emission at 589 nm, 

Caiculate the guantity, in g, of sodium (Na) in 1000 mL 
of Solution taken: 

Result = (rjr s ) x (A,/M r ) xWxF 

r u = sodium emission readings from the Sample 
solution 

rs - sodium emission readings from the Standard 
solution 

Ą = atomie weight of sodium, 22.99 
M r - molecular weight of sodium chloride, 58.44 
W = weight of sodium chloride taken to make the 
Standard solution , 8.18 g 
F = conversion facto r, 2 

Acceptance criteria: Each 1000 mL of Solution should 
contain 6.21-6.86 g of sodium. 

IMPURITIF.S 

* CHLORIDE AND Sulfate, Chloride (221); A 10-mL portion 

shows no morę chloride than corresponds to 0,50 mL of 
0.020 N hydrochloric acid (0.0035%). 

SPECiFiC TESTS 

* PH (791): 5.0-6,0 

* Bacterial Endotoxins Test (85): It eon tai ns NMT 5.56 

USP Endotoxin Units/mL. 

* Other Requirements; It meets the requirements in Injec - 

tions and Implanted Drug Products (1). 


ADDSTiONAl REQUIIRE£VIENT$ 

o Packagjnc AND Stdrage: Preserve in slngle-dose contain- 
ers of colorless, transparent Type 1 or Type II glass, or of 
a suitable plastic materia! (see Transfusion andinfusion As- 
semhlies and Similar Medical Devices (161)). 

o Labeling: Label it to indicate the number of mL of Solu- 
tron required per 100 mL of whole blood or the number 
of mL of Solution requlred per volume of whole blood to 
bc collcctcd. 

* USP Reference Standards (11) 

USP Ci tri c Acid RS 
USP Endotoxin RS 


Anticoagulant Citrate Phosphate 
Dextrose Adenine Solution 


DEFINiTiON 

Anticoagulant Citrate Phosphate Dextrose Adenine Solution 
is a sterile solution of Citric Actd, Sodium Citrate, Mono- 
basic Sodium Phosphate, Dextrose, and Adenine tn Water 
for Injection. It contains, in each 1 000 mL, NLT 2.11 g 
and NMT 2.33 g of monobasic sodium phosphate 
(NabhPO, * * H 2 0); NLT 30.30 g and NMT 33.50 g of dex- 
trose (C 6 H 12 0 6 * H 2 0); NLT 19.16 g and NMT 21.18 g of 
to tal citrate, expressed as dtric acid, anhydrous (QHbO?); 
NLT 6.21 g and NMT Ó.86 g of sodium (Na); and NLT 
0.247 g and NMT 0.303 g of adenine (C 5 H 5 N 5 ). It con¬ 
talns no antimicrobiaf agents. 

Prepare Anticoagulant Citrate Phosphate Dextrose Adenine 
Solution as follows. 


Citric Add ('anhydrous) 

2,99 ci 

Sodium Citrate fdibydrate) 

26.3 0 

Monobasic Sodium Phosphate (monohydrate; 
NahbPG.t ■ H?0) 

2.22 a 

Dextrose (monohydrate) 

31,9 0 

Adenine (C 5 H S N 5 ) 

0.275 q 

Water for Injection, a suffldent guantity to make 

1000 mL 


Dissolve the ingredients, and mix. Frlter the solution until 
elear, place im mediately in suitable containers, and 
sterilize. 

If desired, 3.27 g of monohydrated citrfc add may be used 
instead of the indicated amount of anhydrous citric acid; 
23.06 g of anhydrous sodium citrate may be used instead 
of the indicated amount of dihydrated sodium citrate; 

1.93 g of anhydrous monobasic sodium phosphate may 
be used instead of the indicated amount of monohy¬ 
drated monobasic sodium phosphate; and 29.0 g of anhy¬ 
drous dextrose may be used instead of the indicated 
amount of monohydrated dextrose. 

ASSAY 

* Total Citrate and Total Phosphate 

Mobile phase, Standard preparation 2, and Chromat- 
ographtc system: Proceed as directed in Assay for Cit¬ 
ric Acid/Citrate and Phosphate (345). 

Sample solution for total citrate: Pipet 10 mL of Solu¬ 
tion into a suitable volumetnc fiask, and proceed as di¬ 
rected in Assay for Citric Add/Citratę and Phosphate 
(345), Assay Preparation for Citric Acid/Citrate Assay . 
Sample solution for total phosphate: Pipet 5 mL of 
Solution into a suitable volumetric fiask, and proceed as 
directed in Assay for Citric Acid/Citrate and Phosphate 
(345), Assay Preparation for Phosphate Assay. 

Analysis 

Samples: Standard preparation 2 and Sample solution 
for total citrate 

Proceed as directed in Assay for Citric Acid/Citrate and 
Phosphate (345), Procedurę. 
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Calcu la te the quantity, in g, of anhydrous dtrrc add 
(CfiHaO?) in the volume of Solution taken: 

Result - (rvfr$) x Cs x (Mn/M#} x Fx D 

fu = peak area of citrate from the Sample solution 
for totai citrate 

r s - peak area of citrate from Standard preparation 
2 

Cs - concentration of citrate in Standard 
preparation 2 (pg/mL) 

Mn s= molecular weight of anhydrous dtric acid, 

192,12 

Mn = molecular weight of citrate (CjN^O?), 189.10 
F = conversion factor, 0*000001 g/pg 

D - dilution factor 

Acceptance criteria: Each lOOO mL of Solution should 
contain NLT 19.16 g and NMT 21*18g of totai citrate 
expre$$ed as anhydrous dtric acid (QH fl 0 7 ). 

Analysis 

Samples: Standard preparation 2 and Sample solution 
for totai phosphate 

Calcu la te the quantity of phosphate, in g, expressed as 
monobasic sodium phosphate (NahbPut ■ H 2 0), in the 
volume of Solution taken: 

Result = (r^/fs) x Cs x (R f /Hz) x Fx D 

ry - peak area of phosphate from the Sampie 
solution for totai phosphate 
r s = peak area of phosphate from Standard 
preparation 2 

Cs = concentration of phosphate in Standard 
preparation 2 (pg/mL) 

M r t = molecular weight of monobasic sodium 
phosphate monohydrate, 137.99 
Mri - molecular weight of phosphate (PO.i), 94,97 
F - conversion factor, 0.000001 g/pg 

D = dilution factor 

Acceptance criteria: Each 1000 mL of Solution should 
contain 2*11-2.33 g of monobasic sodium phosphate 
(NaH ? P04 * H 2 O}. 

• SODIUM 

Solution A; Transfer 1,0-4 g of lithium nitrate to a 
1000-mL volumetric fiask, add a suitable nonionic 
surfaetant, add water to volume, and mix* This solution 
contains 15 mEq/10QQ mL of lithium. 

Standard solution: Transfer 8.18 g of sodium chloride, 
prevlously dried at 105° for 2 h to a 1000-mL volumet* 
ric fiask, dilute with water to volume, and mix. This 
solution contains 140 mEq/10G0mL of sodium. Transfer 
50 uL of this solution to a 10-mL volumetric fiask, dilute 
with Solution A to volume, and mix. 

Sample solution: Transfer 25 mL of Solution to a 50-mL 
volumetric fiask, dilute with water to volume, and mix. 
Transfer 50 pL of this solution to a 10-mL volumetric 
fiask, dilute with Solution A to voiume, and mix* 

Analysis 

Samples: Standard solution and Sample solution 
Using a suitable flame photometer, adjusted to read 
zero with Solution A, concomitantly determtne the so¬ 
dium flame emission readings for the Standard solution 
and the Sample solution at tne wavelength of maxi 
mum emission at 589 nm, 

Calculate the auantity, in g, of sodium (Na) in 1000 mL 
of Solution taken: 

Result = (fu/rs) x ( Ar/M t ) x W x F 

r u = sodium emission readings from the Sample 
solution 

rs = sodium emission readings from the Standard 
solution 

A - atomie weight of sodium, 22.99 


M r - molecular weight of sodium chloride, 58.44 
W - weight of sodium chloride taken to make the 
Standard solution , 8*18 g 
F - conversion factor, 2 

Acceptance criteria: Each 1000 mL of Solution should 
contain 6*21 g- 6.86 g of sodium* 

* DEXTROSE 

Sample: 5 mL of Solution 

Analysis: Tarę a clean, medium-porosity filtering cruci- 
bte containing several carborundum boiling chips or 
glass beads* Pipet 50 mL of freshly mixed alka linę cupric 
tartrate TS into a 400-mL beaker. Add the boiling chips 
or glass beads from the tared crucibie, 45 mL of water, 
and 5*0 mL of Solution to the beaker, Heat the beaker 
and contents over a burner that has been adjusted to 
cause boiling of the solution to start in 3.5^t min. Boi! 
the solution for 2 min, accurately timed, and fifter im- 
media teiy through the tared crucibie, taking care to 
transfer al! of the boiling chips or glass beads to the 
crucibie. Wash the precipitate with hot water and 
10 mL of alcohol. Dry the crucibie and contents at 110° 
to constant weight Perform a blank determination, and 
make any necessary correction. 

Each mg of cuprous oxide precipitate obtained is equiva- 
lent to 0.496 mg of dextrose (CćH^O^ - HzO)* 
Acceptance criteria: Each 1000 mL of Solution should 
contain 30.30-33*50 g of dextrose (QHi 2 0 6 ■ H 2 0)* 

* Adenine 

Mobile phase: Dissolve 3.45 g of ammonium 
di hydro gen phosphate in 950 mL of water, add 10 mL 
of glacial acetic acid, dilute with water to 1000 mL, and 
mix. Pass the solution through a membranę filter with a 
Vpm or finer porę size, and degas* 

System suitability solution: 0.275 mg/mL of each USP 
Adenine RS and purine in dilute hydrochloric add (1 in 
120 ) 

Standard Solutions: Place guantities of USP Adenine RS 
In dilute hydrochloric acid (1 in 120 ) in three separate 
volumetric flasks, and dilute with the dilute hydrochloric 
acid solution to volume to obtain Standard Solutions 
having known concentrations of 0.25, 0*275, and 
0.30 mg of adenine per mL, respectively* Protect from 
light* 

Chromatographic system 

(See Chromatography (62 1), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 

Column: 4-mm x 30-cm stainless Steel; packing L9 
Flow ratę: 2*0 mL/min 
injectlon volume: 20 juL 
System suitability 

Sampie: System suitability solution (NLT four injections) 

Suitability reąuirements 

Resolution; NLT 3.0 between adenine and purine 
Relative standard deviation: NMT 2.5% for adenine 
peak and NMT 2*0% for the retention time of ade¬ 
nine peak 
Analysis 

Samples: Standard Solutions and Solution 
Plot the responses againsf the concentrations, in mg, 
of USP Adenine RS per mL of the Standard Solutions * 
Calculate the quantity, in mg, of adenine (C 5 H 5 N 5 ) rn 
each mL of the Solution taken as the va!ue read di- 
rectly from the Standard curve corresponding to the 
response obtained from the portion of the Solution 
chromatographed* 

Acceptance criteria: Each 1000 mL of Solution should 
contain 0*247-0.303 g of adenine (CsHsNs)* 

IMPURmES 

* Chloride and Sulfate, Chloride (221): A 10-mL portion 

shows no morę chloride than corresponds to 0.50 mL of 
0,020 N hydrochloric acid (0.0035%). 
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SPECIFIC TESTS 

* PH (791): SiO-6.0 

o Bacterjal Endotoxins Test (85): It contains NMT 5.56 
USP Endotoxin Units/mL. 

* O TH ER RequireevienT 5; It meets the reguirements in fnjec- 

tfans and Implanted Orug Products <1). 

ADD5TIONAL REQUIREMENTS 

o PACKAGING AND Storage: Preserve in single-dosp rontain- 
ers, of colorless, transparent, Type I or Type II glass, or of 
a sultable plastic materiał (see Transfusion and Infusion As- 
semhlies and Similar Medtcal Oevices (161)), 
o Labeung: Label to indieate the number of ml of solution 
reguired per 100 ml of whoJe blood or the number of 
ml of solution required per volume of whofe blood to be 
collected. 

« USP Reference Standard* <11) 

USP Adenine RS 
USP Citric Add RS 
USP Endotoxin RS 


Amticoacgularat Sodium Citrate SolutBom 

DEFINITION 

Anticoagulant Sodium Citrate Solution is a sterife solution of 
Sodium Citrate in Water for Injettlon. It contains, in each 
100 ml, NIT 3.80 g and NMT 4.20 g of sodium citrate 
dihydrate (CgHsNajO? ■ 2H,?G)„ It contains no antimicrobial 
agents. 

Prepare Anticoagulant Sodium Citrate Solution as follows. 


Sodium Citrate fdifwdrate) 

40 g 

Water for Injection, a sufficient guantity to 
make 

1000 ml 


[NoiE—Anhydrous sodium citrate (35/1 g) may be used in- 
stead of the dihydrate.] 

Djssolve the Sodium Citrate in sufficient Water for Injection Lo 
make 1000 ml, and filter until elear. Place the solution in 
suitabfe containers, and steriJize. 

IDENTIFICATION 

9 A. Identification Tests—General, Citrate <191): Meets 
the reculrements when evaporated to a concentration of 
1 in 20 

9 El Identification Tests—Generał, Sodium <191): Meets 
the requirements when evaporated to a concentration of 
1 in 20 

ASSAY 
9 Procedurę 

Mobile phase, Standard preparation 1, and Chromat- 
ographic system: Proceed as directed in Assay for Cit - 
ric Acid/Citratę and Phosphate (345), 

Sample solution: Pipet 10 ml of Solution into a suita- 
ble volumetric fiask, and proceed as directed in Assay 
for Citric Add/Citrate and Phosphate <345), Assay Prepa¬ 
ration for Citric Add/Ci tratę Assay. 

Analysis 

Samples: Standard preparation 1 and Sample solution 
Proceed as directed in Assay for Citric Acid/Citrate and 
Phosphate (345), Procedurę. 

Calculate the quantity, in g, of sodium citrate dihydrate 
(CóHsNasO? - 2 H 2 O) in the yolume of Solution taken; 

Result - (ru/rd x Cs x {M TJ iM r2 ) x D x F 

r u = peak area of citrate from the Sample solution 

rs = peak area of citrate from Standard preparation 

Q - concentration of citrate in Standard 
preparation 1 (pg/mL) 


Mrt = molecular weight of sodium citrate dihydrate, 
294.10 

~ molecular weight of citrate (CńhhO?), 189.10 
D - dilution factor 

F - conversion factor, 0.000001 g/pg 

Acceptance criteria: In each 100 mL, 3.80—A20g of 
sodium citrate dihydrate (C^H^Na^O? ■ 2 H 2 O) 

SPECIFIC TESTS 

9 pH (791): 6,4-7,5 

9 BACTERIAL ENDOTOX!NS Test (85): Contains NMT 5.56 
USP Endotoxin Units/mL 

9 Other Requirejvients: Meets the reguirements in injec- 
tions and implanted Drug Products (1) 

ADDITIONAl REQUBREM£NTS 

9 Packaging and Storage: Preserve in stngle-dose contain¬ 
ers, preferably of Type I or Type II glass. 

9 USP Reference Standards (11) 

USP Citric Add RS 
USP Endotoxln RS 


AntBmony Potassium TTartrate 



CtfhLKzOi^Sb^ ■ 3H^O 667,87 

CJtUK&y&h 613,82 

Antimonate(2-), bls[p-[2,3-dihydroxybutanedioato(4-)- 
OL0 2 :OLO ! ]]~df~, dlpotasslum, trinydrate, stereoisomer; 
Dipotassium bEs[p-[u(+)-tartrato(4-)]]diantimonate(2-) trihy- 
drate [28300-74-5]. 

Anhydrous [11071-15-1]. 

DEFINITION 

Anflmony Potassium Tartrate contains NLT 99.0% and NMT 
103.0% of antimony potassium tartrate (CaH, 1 K;A 2 $b 2 * 
3H*0}, 

IDENTIFICATION 
9 A. 

Sample: An appropriate guantity 
Analysis: Heat the Sample to redness. 

Acceptance criteria: It chars, emits an odor resembling 
that of burning sugar, and leaves a blackened residue. 
This residue has an alkalirte reaction, and when a smali 
fragment of it is held in a nonluminous flame, the flame 
is tinted yjdlet 

9 B. 

Sample solution: Antimony Potassium Tartrate (1 in 
20) fn water acidified wrth hydrochloric add 
Analysis: Add hydrogen sulfide T5 to the Sample 
solution. 

Acceptance criteria: It yields an orange-red predpitale, 
which is soluble in ammonium sulfide TS and in 1 N 
sodium hydroxide. 

* C. Identification Tests—General, Tartrate <191 ): Meets 
the reguirements 

ASSAY 
o Procedurę 

Sample: 500 mg 

Analysis: Dissolve the Sample in 50 ml of water, add 
5 g of potassium sodium tartrate, 2 g of sodium bora te, 
and 3 ml of starch TS, and immediately titrate wlth 0.1 
N iodine V5 Lo the production of a persistent blue 










USP 40 


Official Monographs / Antipyrine 2837 


cofor. Each ml of 04 N fodine is equfvalent to 
16.70 mg of antimony potassium tartrate 
(CgHłKzOuSbi ■ 3H 2 0). 

Acceptance criteria: 99.0%-103.0% 

IMPURITIES 

fl ARSENIC 

Sample solution: Di$solve 100 mg in 5 ml of hydro- 
chloric acid. Add 10 mL of a recently prepared solution 
of 20 g of stannous thloride in 30 ml of hydrachloric 
add. 

Blank: Add 5 ml of hydrochloric add to 10 mL of a 
recently prepared solution of 20 g of stannous chloride 
in 30 mL of hydrochloric add. 

Analysis: Transfer the Sample solution to a color-com- 
parlson tubę, and altów to stand for 30 min. 

Acceptance criteria: NMT 0.015%; viewed downward 
over a white surface, the color of the solution appears 
no deeper than that of the Blank to whtch has been 
added 15 pg of arsenie. 

* LEAD (251): NMT 20 ppm 

5PECIF1C TE5T5 

* COMPLETENESS OF SOLUTION (641) 

Sample: 750 mg 

5olvent: Water 

Acceptance criteria: Meets the requtrements 

® Loss on Drying (731) 

Analysis: Dry at 105° to constant welght. 

Acceptance criteria: NMT 2.7% 

O ACIDITY OR ALKAL1NITY 

Sample solution: Dissolve 1.0 g in 50 mL of carbon di- 
oxrde-free water. 

Analysis: Titrate the Sample solution with 0.010 N hy- 
drochioric acid or 0,010 N sodium hydroxide to a pH 
of 4,5. 

Acceptance criteria: NMT 2.0 mL 

ADDITSONAL REQUIREiWENTS 

a PaCKAGIMG and STORAGE: Preserve in well-dosed 

containers. 


Antimony Sodium Tartrate 



Cs^ŃaiOuSb* 581.67 

Antlmonate(2-), bis[jj-[2 / 3-dihydrGxybutanedloatG(4-)- 
0\ 0^:010 4 ]]dl, dlsodlum, stereolsomer; 

Disodium bis[p-[L-(+)-tartrato(4-)]]diantimonate(2-) 
[34521-09-0]. 

DEFINITiON 

Antimony Sodium Tartrate contains NLT 98.0% and NMT 
101.0% of antimony sodium tartrate (CshbNaaOuSba), 
calculated on the dried basis. 

IDENTIFICATION 

* A. Identification Tests—General, Antimony (191), Sodium 

(191), and 7brtrote (191) 

A5SAY 

* Procedurę 

Sample: 500 mg 

Analysis: Dissolve the Sample In 50 mL of water, add 
5 g of potassium sodium tartrate, 2 g of sodium borate. 


and 3 mL of sfarch TS, and immediatdy titrate with 0.1 
N fodine VS to the productlon of a persistent blue 
colon Each ml of 0.1 N iodine is equivaient to 
14.54 mg of antimony sodium tartrate (CsH.iNaiOuSbi). 

Acceptance criteria: 98.0%~101.0% on the dried basis 

IMPURITIES 

* Arsenic, Method U (211): NMT 8 ppm 

* Lead (251): NMT 20 ppm 

SPECIFIC TESTS 

* Loss on Drying (731) 

Analysis: Dry at 105° to constant weight. 

Acceptance criteria: NMT 6.0% 

* Acidity or Alkalinity 

Sample solution: Dissolve 1.0 g in 50 mL of carbon di- 
oxide-free water. 

Analysis: Titrate the Sample solution with 0.010 N hy¬ 
drochloric add or 0.010 N sodium hydroxide to a pH 
of 4.5. 

Acceptance criteria: NMT 2.0 mL 

ADDHTIONAL R£QUIREMENTS 

e Packaging and Storage: Preserve in well-dosed 

containers. 


Antipyrine 



C 11 H 12 N 2 O 188.23 

1.2- Dihyd ro-1,5 -d Emethyl-2-ph eny I- 3 N-py razol-3-one; 

2.3- DEmethyM -phenyhi-pyrazolin-5-one [60-80-0]. 

DEFINITION 

Antipyrine contains NLT 98.0% and NMT 102.0% of antipy- 
nne (CuHuNiO), calculated on the dried basis. 

IDENTIFICATION 
* A. Infrared Absorption (197K) 

a B. The retentlon time of the major peak of the Sample 
solution corresponds to that of the Standard solution, as 
obtained in the Assay. 

ASSAY 
° Procedurę 

Solution A: 0.77 g/L of ammonium acetate in water. 
Adjust with diiuted ammonium hydroxide to a pH of 
7.0 and pass through a filter of 0,2-pm porę size* 
Solution B: Acetonitrile 
Mobile phase; $ee Tobie I. 


Table 1 


Time 

Solution A 

Solution B 

(min) 

<%) 

(°/o) 

0 

75 

25 

1.0 

75 

25 

5.0 

20 

80 

5.01 

75 

25 

8.0 

75 

25 


System suitability solution: 0.1 2 mg/mL of USP Anti¬ 
pyrine RS and 0,12fig/mL of USP Antipyrine Related 
Compound A RS in water 

Standard solution: 0,12 mg/mL of USP Antipyrine RS 
In water 
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Sample solution: 0.12 mg/mL of Antipyrine in water 
Chromatographic system 

(See Chroma tograpny {621), System Suitabiiity.) 

Modę: LC 

Detector: UV 240 nm 

Column: 2.1-mm x 10-cm; 1.8-j.im packing LI 
Column temperaturę: 35° 

Flow ratę: 0.4 mL/min 
Injection lunie: 1 fil 
System suitabiiity 

Samples: System suitabiiity solution and Standard 
solution 

Suitabiiity requirements 

Resoiution: NIT 2,0 between antipyrine and antipy¬ 
rine related compound A, System suitabiiity solution 
Tarling factor: NMT 2.0, Standard solution 
Relative standard deviation: NMT 0.73%, Standard 
solution 
Analysis 

Sam pies: Standard solution and Sample solution 
CaIculate the percentage of antipyrine (ChHtzN^O) in 
the portion of Antipyrine taken: 

Result = {r u lh) x ( Q/Cy) x 100 

tu = peak response from the Sample solution 

rs = peak response from the Standard solution 

Q - concentration of USP Antipyrine RS in the 
Standard solution (mg/mL) 

Cu = concentration of Antipyrine in the Sample 
solution (mg/mL) 

Acceptance criteria: 98.0%-102,0% on the dried basis 

impurities 

• Residue on Dgnition (281): NMT 0,15% 

Dełete the foHowing: 

“• Heaw Metals <231) 

Test preparation: DissoIve 1 g in 2 ml of 1 N acetic 
add, and add water to make 25 ml, 

Acceptance criteria: NMT 20 ppm* {ofnci^i H^cns) 

• Organic Impurkties 

Buffer: Dissolve 6.8 g of monobasic potassium phos- 
phate in 1 L of water, add 2 ml of triethylamine, and 
adjust with 5 N sodium hydroxide solution to a pH of 
7.0, 

Mobile phase: Methanol and Buffer (43:100) 

System suitabiiity solution: 5 jiig/mL each of USP Anti¬ 
pyrine RS and USP Antipyrine Related Compound A RS 
in Mobile phase 

Standard solution: 0.5 pg/mL of USP Antipyrine RS 
and 0.25 uq/mL of USP Antipyrine Related Compound 
A RS rn Mobile phase 

Sample solution: 500 pg/mL of Antipyrine in Mobile 
phase 

Chromatographic system 

(See Chromatograpny (621), System Suitabiiity.) 

Modę: LC 

Detector: UV 254 nm 

Column: 6.0-mm x 15-cm; 5-pm packing LI 

Flow ratę: 1 mL/min 

(njectfon volume: 10 pL 

Run time: 3 times the retention time of antipyrine 
System suitabiiity 
Sample: System suitabiiity soiution 
Suitabiiity reguirements 

Resoiution: NLT 3,0 between antipyrine related com¬ 
pound A and antipyrine 
Analysis 

Samples: Standard solution and Sample solution 
Calcu la te the percentage of antipyrine related com¬ 
pound A in the portion of Antipyrine taken: 

Resuft = (ru/r$) x (G/G) x 100 


r u = peak response of antipyrine related compound 
A from the Sample solution 

r$ = peak response of antipyrine related compound 
A from the Standaro solution 
G = concentration of USP Antipyrine Related 
Compound A RS in the Standard solution 
(P-g/mL) 

G = concentration of the Sample soiution (pg/mL) 
Calculate the percentage of any indivtdual unspecified 
impurity in the portion of Antipyrine taken: 

Result = (r a fr s ) x (G/G) x 100 

ru - peak response of any indMdual unspecified 
impurity from the Sampie solution 
^ - peak response of antipyrine from the Standard 

solution 

C s - concentration of USP Antipyrine RS in the 
Standard solution (pg/mL) 

Cu = concentration of the Sample solution (pg/mL) 
Acceptance criteria: See Tobie 2 . Disregard any impu- 
rity peak less than 0.03%. 


Table 2 


Name 

Re lat 5 ve 
Retention 
Time 

Acceptance 
Criteria, 
NMT (%} 

Antipyrine related compound A 

0.8 

0.05 

Antipyrine 

TO 

_ 

lndividual unspecified impurity 

__ 

0.05 

Total impurities 

— 

OJ 


SPECIFIC TESTS 
* LOSS ON DRYING (731) 

Analysis: Dry at 60° for 2 h. 

Acceptance criteria: NMT 1.0% 

ADDmONAl REQUIREMENTS 

® Packaginc AND STORAGE: Preserve in tight containers, 
q USP Reference Standards (11) 

USP Antipyrine RS 

USP Antipyrine Related Compound A RS 
3-Methyl-1 -phenyl-1 fTpyrazol-5(4W)-one. 

C 10 H 10 N2O 174,20 


Antipyrine and Benzocaine Otic 
Soiution 


» Antipyrine and Benzocaine Otic Solution is a 
solution of Antipyrine and Benzocaine in Glyc- 
erin. It contains not less than 90.0 percent and 
not morę than 110.0 percent of the labeled 
amounts of antipyrine (CnHizN 2 0) and benzo¬ 
caine (CsHuNCh). [notę— In the preparation of 
this Otic Solution, use Glycerin that has a Iow 
water content, in order that the Otic Solution 
may comply with the Water limit. This may be 
ensured by using Glycerin having a specific grav- 
ity of not less than 1.2607, corresponding to a 
concentration of 99.5 percent.] 

Packaging and storage —Preserve in tight, light-resistant 
containers. 

USP Reference standards (11)— 

USP Antipyrine RS 
USP Benzocaine RS 
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Identification— 

A: Transfer 5 mL to a separator containing 25 mL of 
water, and extract the solution with two 25-mL portions of 
a mixture of equal yolumes of ether and solyent bexane* 
Combine the extracls, and retain the water solution for 
Identification test B. Extract the ether-hexane solution with 
50 ml of water, and discard the water layer. Evaporate the 
ether-hexane solution to dryness, dry the residue in vacuum 
at 4Q & to 50° for 1 hour, and dissolye Lhe residue in 1 mL ur 
chloroform: the IR absorption spectrum of this solution ex- 
hibits maxima at the same wavelengths as that of a simtlar 
solution of USP Benzocaine RS, concomitantly measured. 

B: Add 5 mL of 1 N sodium hydroxide solution to the 
water solution retained from Identification test A, and extract 
with two 25-mL portions of chloroform. Evaporate the com- 
bined extracts to dryness, dry the residue in vacuum at 40° 
to 50° for 1 hour, and dissofye the residue in 3 mL of chlo¬ 
roform: the IR absorption spectrum of this solution exhibits 
maxima at the same wave!engths as that of a similar solu- 
tion of USP Antipyrine RS, concomitantly measured. 

C: The retentlon times of the major peaks in the chro¬ 
matografii of the Assay preparotion correspond to those In 
the chromatogram of the Standard preparotion, as obtained 
In the Assay. 

Water Determenataora, Method I (921): not morę fchan 
1.0% is found. 

Assay— 

Ammonium acetate solution —Dissolye 7.7 g of ammonium 
acetate in water, diiute with water to lOOOmL, and mix* 

Mobile phase —Prepare a frltered and degassed mixture of 
Ammo/wm acetate solution and aceton rtrile (3:1 )* Make ad- 
justments if necessary (see System Suita bili ty under Chroma- 
tography (621)), 

Standard preparotion Transfer about 15 mg of USP Ren- 
zocaine RS, accurately weighed, to a 100-mL volumetric 
fiask, add 15/ mg of USP Antipyrine RS, accurately weighed, 
/ being the ratio of the labeled amount, in mg, of antipyrine 
to the iabeled amount, in mg, of benzocaine per mL of Otic 
Solution* Add 50 mL of methanol, dissolve in methanol, di- 
lute with methanol to yolume, and mix. Transfer 10,0 mL of 
this solution to a 100-mL voiumetric fiask, diiute with Mobile 
phase to yolume, and mlx. 

Ass ay prep ara tion —Tra n sf e ran a cc u ra te ly m e a s u re d vo I - 
ume of Otic Solution, equivalent to about 15 mg of benzo¬ 
caine, to a 100-mL yolumetric fiask. Dissolve in 50 mL of 
methanol, diiute with methanol to vo!ume, and mix. Trans¬ 
fer 1 0.0 mL of this solution to a 100-mL yolumetric fiask, 
diiute with Mobile phase to volume, and mix. 

Chromatographic system (see Chromatography (621})—The 
liquid chromatograph is eguipped with a 280-nm detector 
and a 4-mm x 15-cm column that contains 5-pm packing 
LI 5* The fiow ratę is about 1.0 mL per minutę. Chromato¬ 
graph the Standard preparotion , and record the peak re¬ 
sponses as direeted for Procedurę: the tailing factor for the 
benzocaine peak is not morę than 2.5, the column effi- 
ciency for the benzocaine peaks is not less than 1500 theo- 
retical plates, and the relative standard deyiation for repli- 
cate injections is not morę than 2%. 

Procedurę^ Separately inject equal volumes (about 10jiL) 
of the Standard preparathn and thp Aę %ny preparathn into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks. The relatiye retention 
times are about 0.35 for antipyrine, and 1.0 for benzocaine, 
Caiculate the quandty, In mg, of benzocaine (C^HnNO?) in 
each ml of the Otic Solution taken by the formula: 

1000(C/ V){fut rś) 

in which C is the concentration, in mg per mL, of USP Ben¬ 
zocaine RS In the Standard preparotion; V is the voiume, in 
mL, of Otic Solution taken; and r u and r$ are the peak' re¬ 
sponses due to benzocaine in the Assay preparotion and the 


Standard preparotion , respectively. Caiculate the quantity, in 
mg, of antipyrine (CnH^NLO) in each mL of the Otic Solu- 
tion taken by the same formula, changmg the terms to refer 
to antipyrine instead of benzocaine. 


Antlpyrime, Benzocaine, and 
Ffheraylephrine Hydrochloride Otic 
Soluoosi 


» Antipyrine, Benzocaine, and Phenylephrine Hy¬ 
drochloride Otic Solution is a solution of Antipy¬ 
rine, Benzocaine, and Phenylephrine Hydrochlo¬ 
ride in a suitabie nonaqueous solvent It contains 
not less than 90.0 percent and not morę than 
110*0 percent of the labeled amounts of antipy¬ 
rine (C 11 H 12 N 2 O), benzocaine (C 9 H 11 NG 2 ), and 
phenylephrine hydrochloride (CgH^NG? * HCI). 

Paclkaging and sforage—Preserve in tight, light-resistant 
containers. 

USP Refeirence standards (11 >— 

USP Antipyrine RS 

USP Benzocaine RS 

USP Phenylephrine Hydrochloride RS 

Udentifkation—The retention times of the major peaks in 
the chromatograms of the Assay preparotions correspond to 
those in the chromatogram of the Standard preparotion , as 
obtained in the Assay, 

Assay— 

Mobile phase —Mix 480 mL of aceton i tri le, 3520mLofa 
0*005 M solution of sodium 1-heptanesulfonate in water, 
and 4 mL of phosphoric add* 

Standard preparotion —Accurately welgh about 25 mg of 
USP Antipyrine RS, about 25 mg of USP Benzocaine RS, and 
about 25 mg of USP Phenylephrine Hydrochloride RS into a 
250-mL yolumetric fiask. Add 5 mL or a 0.5 mg per mL solu- 
tion of p-aminobenzoic acid in Mobile phase. Add 150 mL of 
Mobile phase, and mix to effect solution, sonlcating if neces¬ 
sary* Diiute with Mobile phase to yolume, and mix. 

Assay preparotion 4—Transfer an accurately measured yol¬ 
ume of OLic Solution, equivalent to about 100 mg of antipy¬ 
rine, to a 50-rnL yolumetric fiask, diiute with Mobile phase to 
voJume, and mix* Pipet 5 mL of this solution into a 100-mL 
yolumetric fiask, diiute with Mobile phase to yolume, and 
mix. 

Assay preparathn B —Transfer an accurately measured yol¬ 
ume of Otic Solution, equivalent to about 1 00 mg of benzo¬ 
caine, to a 50-mL yolumetric fiask, diiute with Mobile phase 
to vo!ume, and mix. Pipet 5 mL of this solution into a 
100-mL yolumetric fiask, diiute with Mobile phase to yol¬ 
ume, and mix. 

Assay preparathn P —Transfer an accurately measured yol¬ 
ume of Otic Solution, equiva]ent to about 5 mg of phenyl¬ 
ephrine hydrochloride, to a 50-mL yolumetric fiask, diiute 
with Mobile phase to yolume, and mix. 

Chromatographic system (see Chromatography (621))—The 
fiquld chromatograph is eguipped with a 272-nm detector 
and a 4*ó-mm x 30-cm column that contains packing L11. 
The flow ratę rs about 1.5 mL per minutę. Chromatograph 
the Standard preparathn , and record the peak responses as 
direeted for Procedurę: the relatiye retention times are about 
04 9 for p-amlnobenzoic add, 0.26 for phenylephrine, 0*64 
for antipyrine, and 1.0 for benzocaine; the resotution, R , be- 
tween pnenylephrine and aminobenzoic add is not less than 
1.5, and the re!ative standard deviation for replicate injec¬ 
tions is not morę than 3*0%. 
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Procedure—Separately inject equa! volumes (about 20 or 
25 juL) of the Standard preparation and eacli of the Assay 
preparations mto the chromatograph, record the chromato- 
grams, and measure the responses for the major peaks. Cal¬ 
culate the guantity, in mg, of antipyrine (CnH^zO} In 
each mL of the Otic Solution taken by the formula: 

(C/V)<ri;/rj) 

in whieh C is the concentration, in |ig per mL of U5P Anti- 
pyrine RS in the Standard preparation; V is the vo!ume, in 
mL, of Otic Solution taken; and ru and n? are the antipyrine 
peak responses obtained from Assay preparation A and the 
Standard preparation , respectively. Calcu la te the quantity, in 
mg, of benzocaine (CsHnNGz) in each mL of the Otic Solu¬ 
tion taken by the formula: 

(C/V)(ru/rs) 

in which C Is the concentration, in pg per ml, of USP Ben¬ 
zocaine RS in Lhe Standard preparation; V is the volume, in 
mL, of Otic Solution taken; and r u and r s are the benzocaine 
peak responses obtained from Assay preparation B and the 
Standard preparation , respectively. Calculate the quantity, in 
gg of phenylephrine hydrochloride (C^HnNOj * * HCI) in each 
mL of the Otic Solution taken by the formula: 

5Q(C/V)(rułrs) 

in which C is the concentration, in pg per mL, of USP Phen- 
ylephrine Hydrochloride RS in the Standard preparation; V is 
the volume, in mL, of Otic Solution taken; and ru and r$ are 
the phenylephrine peak responses obtained from Assay prep¬ 
arat lon P and the Standard preparation , respectively. 


Antithrombin ESI Humań 


[9000-94-6]. 

DEFINITION 

Antithrombin UD Humań is a glycoprotem, which is the ma¬ 
jor Inhibitor of thrombin and other activated dotting fac- 
tors, including factors IX, X, XI, and XII. It is obtained 
from human plasma of healthy donors who have been 
tested and shown to be free from detectable agents of 
Infection transmissible by transfusion of blood or blood 
derivatives, The manufacturing steps are shown to remove 
or inactivate known agents of infection. If substances are 
used for inactivation of viruses during production, the 
subseguent purification procedurę must be validated to 
demonstrate that the concentration of these substances is 
reduced to an acceplabfe level and that any residues are 
such as not to compromise the safety of the preparation 
for patients. When reconstituted in Lhe recommended 
volume of diluent, the potency is NLT 25 International 
Units (IU)/mL. It contains 8G%-120% of the potency 
stated on the label. 

IDENTIFICATION 

» A. Meets the requirements of the Assay 

ASSAY 

* Procedurę 

Solution A: Dissolve tris(hydroxymethyl)aminomethane, 
edetic add, and sodium cnloride in water to obtain a 
solution having concentrations of 0.050, 0.0075, and 
0.175 M, respeetively. Adjust with hydrochloric add or 
sodium hydroxide solution to a pH of 8.4. 

Solution B: 0.05% (w/v) of albumin human in Solution 
A 


Solution C: 10 mg/mL of polybrene in Solution B 
Solution D: Reconstitute thrombin bovine (factor lla), 
and dtlute with Solution B to obtain a solution havlng a 
concentration of 4 Thrombin lU/mL. 

Solution E: Prepare a solution of chromogenie substrate 
for amidolytic test (see Reagent s, Indicators , and Solu¬ 
tions — Reagent Specifications) for thrombin (factor lla) in 
Solution C to obtain a solution having a concentration 
of about 40.0 mM. 

Solution F: Resuspend USP Heparin Sodium for Assays 
RS according to the USP Certifrcate and diiute to 3 USP 
Heparin Units/mL In Solution A. 

Standard Solutions: Prepare seven dilutions from USP 
Antithrombm III Human RS within the linear rangę of 
the assay in Solution F (for example, 1.7, 1.5, 1.2, 1.0, 
0.8, 0.6, and 0.4 lU/mL). 

Sample Solutions: Prepare three or morę dilutions in 
Solution F within the linear rangę of the assay. 

Blank: Solution A 

Analysis: |NOTE—The procedurę also can be performed 
using a!ternative pJatforms.j 

For each dilution of the Standard solution and Sample 
solution , at least duplicates should be tested. Label a 
suitabie number of tubes depending on the number of 
replicates that will be tested. For example, if ffve 
blanks will be used: BI, 82, B3, 84, and 85 for the 
blanks; Tl, T2, and T3 each at least in duplicate for 
the dilutions of the Sample Solutions; and SI, S2, S3, 

S4, S5, $6, and S7 each at least in duplicate for the 
dilutions of Lhe Standard Solutions. Distribute the 
blanks over the series in such a way that they accu- 
rately represent the behavior of the reagents during 
the experiments. [Notę—T reat the tubes in the order 
BI, 51, S2, S3, S4, 55, S6, 57, 82, Tl, T2, T3, B3, Tl, 
T2, T3, B4, SI, S2, S3, S4, S5, S6, S7, B5.J 
Prewarm Solution D and Solution £ at 37°. Pipet 50 pL 
each of the Standard Solutions , Sample Solutions , and 
Biank into suitabie tubes placed in a water bath set at 
37°. Add 350 pL of prewarmed Solution D to each 
tubę, mix, ano ineubate for t min. Add 100 pL of 
prewarmed Solution E to each tubę in the same order 
and mix> Follow the change in absorbance for each 
solution over 1 min at 405 nm using a suitabie spec- 
trophotometer (see Ultraviolet-Visibfe Spectroscopy 
(857)). Calculate the change in absorbance/min. Plot 
standard concentrations against resulting absorbance 
vafues and determine potency by interpolating from 
the standard curve using mean sample absorbances. 
System suita biiity 

Samples: Standard Solutions and Sample Solutions 
The R 2 value of the standard curve is NLT 0.99. The 
inittal and finał blanks differ by NMT 10%. The ab¬ 
sorbances of the three dilutions of the Sample solution 
must fali within the rangę of absorbances of the stan¬ 
dard eurve. The three dilutions of the Sample solution 
give potency estimates that differ by NMT 10%. 
Acceptance criteria: 80%-120% of tne potency stated 
on the label. 

IM RUR (Tl ES 

• Heparin Content 

Solution A: 9 g/L of sodium chloride 
Shcep plasma substrate: Use sheep plasma suitabie for 
the test procedurę. If frozen, thaw at 37 Q . 

APTT reagent: Use a suitabie activated partia! thrombo- 
plastin time (APTT) reagent containing phospholipid 
and a contact activator at a dilution grving a suitabie 
blank recaldfication time not exceeding 60 s. 

Caldum chloride solution: 3 7 g/L of calcium chloride 
System suitability solution: 5 lU/mL of heparin sodium 
for assays in USP Antithrombin 111 Human RS 
Standard Solutions: Make three or morę dilutions of 
USP Heparin Sodium for Assays RS to known concentra¬ 
tions in USP Heparin Units/mL that are in the expected 
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rangę of the sampie (for example, 0.5-1.5 USP Heparin 
Umts/mL). 

Sampie Solutions: Make three or morę dilutions of 
Antithrombin III Humań In the rangę of the Standard 
sofution dilutions. 

Blank: Sofution A 

Analysfs: [NOTĘ—The procedurę also can be performed 
using alternative platforms.J 

Tor each System suitability sofution, Standard sofution, 
and Sampie sofution t at least duplicates should be 
tested. Label a suitable number of tubes depending on 
the number of replicates that will be tested. For exaro¬ 
pie, if five blanks will be used: BI, B2, B3, B4, and B5 
for the blanks; Tl, T2, and T3 each at least in dupll- 
cate for the dilutions of the Sampie Solutions ; and SI, 
52, and S3 each at least in duplicate for the dilutions 
of the Standard Solutions and S3 forthe System suitabil¬ 
ity solution. Distribute the blanks over the series In 
such a way that they accurately represent the behavior 
of the reagents during the experlments. [NOTĘ—Treat 
the tubes in the order BI, SI, S2, S3, B2, SS, Tl, T2, 
13, B3, Tl, T2, T3, SS, B4, SI, S2, 53, B5.] In the 
following order add 1,0 mL of thawed Sheep plasma 
substrate to 1.0 ml of the Standard solution dilutions or 
the Sampie solution dilutions or the System suitability 
solution. After each addition, mix but do not allow 
bubbles to form. Transfer each tubę to a water bath at 
37°, allow to equs!lbrate at 37° for about 15 min, and 
add to each tubę 1 ml of A PTT reagent previously 
heated to 37°, After an appropriate tlme for the APTT 
reagent used, usually 2-5 min, add 1 mL of Ca Id u m 
chloride solution previously heated to 37° and deter- 
minę the clotting time. Plot standard concentrations 
against resulting clotting times and determlne heparin 
content by interpolatlng from the standard curve us¬ 
ing mean sampie cluLLiny Limes, Fur samples with ciot’ 
ting times longer than the lowest standard dflution, 
report the result as NMT the lowest Standard sofution 
concentration. 

System suitability 

Samples: Standard Solutions and Sampie Solutions 
The R 2 value of the standard cun/e is NLT 0.99. The 
three dilutions of the Sampie solution give heparin con¬ 
tent estimates that dlffer by NMT 10%, The heparin 
content in the System suitability solution is in the rangę 
of 4,0-7,5 iU/ml. 

Acceptance criteria; NMT OJ USP Heparin Unlt/Anti- 
thrombln EEI IU 

SPECIFEC TESTS 

* Steriltty Tests (71), Test for Sterility of the Product to Be 

Examined, Direct Inoculation of the Culture Medium: 

Meets the requirements 

o Water Beterminatjgn (921), Method I: NMT 3,0% 

* Pyrogen Test (151): Inject 50 USP Antithrombin III Units 

per kg of the rabbifs weight, calcu la ted from the activity 
stated on the label: meets the reguirements, 

* General Safety: Meets the requirements for biologIcs in 

Biologicaf ReactMty Tests , In Vivo (88), Safety Tests — 
Biologicals 

e Osmolauty and Osmolakity (785), GsmoMfy: Reconstl- 
tute with the dlluent accordlng to the manufattureris in- 
struction; NLT 240 mOsmol/kg for the solution. 

® pH (791): Reconstitute with the diluent accordlng to the 
manufactureris instruction: 6.0-7.5. 

* MoiECULAR Weight Distribution 

Mobile phase: 0.05 M sodium phosphate (dibasic), 

0.05 M sodium phosphate (monobasic), 0.4 M arglnine 
monohydrochloride, and 0.05% sodium azide. Adjust 
with 1 N sodium hydroxide to a pH of 6, Degas and 
filter. 

Solution A: 4-5 mg/mL of thyroglobufin In Mobile 
phase 

Sampie solution: 8-10 mg/mL of Antithrombin III 
Humań 


Chromatographic system 

(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 280 nm 
Columns 

Guard: 7.5 mm x 7.5 cm guard column containing 
packing L59 

Analytical: 7.5 mm x 30 cm analytical column con¬ 
taining packing L59 
Tempera tu res 
Autosampier: 7° 

Column; Ambient 

Flow ratę: 0.5 mL/min maintained constant to +1% 
Injection volume: 20 juL 
System suitability 
Sampie: Sampie solution 
Suitability requirements 

Column efficiency: NLT 2000 theoretical plates 
Tailing factor: 0.9-1.3 
Analysrs 

Samples: Solution A and Sampie solution 
Acceptance criteria: Notę the retention times of the 
major peak in the Solution A chromatogram. The rela- 
tive peak area of the high-molecular weight peak elut- 
ing at about the same retention time as the major peak 
In the Solution A chromatogram, or earlier, is NMT 
1 3%. 

* Total Protein Content 

Solution A: 1000 mg/ml of trichloroacetfc add In 
water 

Sampie solution: 7.5 mg/mL of Antithrombin 111 
Humań in 0.15 M sodium chloride solution 
Blank; 0.15 M solution of sodium chloride 
Analysis: To each of 2.0 mL of the Sampie solution and 
the Blank In suitable centrifuge tubes, add 1.5 mL of 
Solution A. Mix, allow to stand for at least 10 min, cen¬ 
trifuge for 5 min, and decant the supernatant. Resus- 
peno the precipitates in 1.5 mL of Solution A t centrifuge 
for 5 min, decant the supernatant, and hołd the tubes 
inverted on a filter paper to drain. Quantitatively trans¬ 
fer the residues with a minimum quantity of water to a 
micro-Kjeldahl fiask, and determine the nitrogen con¬ 
tent (see Nitrogen Determination (461), Method II). Mul- 
tiply the result, corrected for the Blank, by 6.25 to cah 
culate the quantity of protein. 

ADDITIONAL REQU1REMENT5 

o pACKAGlNG AND Storage: Use a Type t glass Container 
with an appropriate stopper and seat. Storę protected 
from llght between 2 Q and 8°, excursions permitted up 
to 25 T 

® Labeung; The labeling should State the content of anti¬ 
thrombin IU in USP Antithrombin III Units, The diluent 
and the volume to be used to reconstitute the prepara- 
tion are indicated. 

■ USP Reference Standards (11) 

USP Antithrombin III Humań RS 
USP Heparin Sodium for Assays RS 


ApomorphSne Hydrochloride 



Ci7H 17 N0 2 HCI-YzH.O 312.79 

C 17 H T 7N0 2 HCI 303,79 
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4H-Dibenzo[de,g]quinoline-10,l T-diol, S, 6 , 6 a # 7-tetra hydro- 
6 -methyl-, hydrochloride, hemihydrate, (/?}-; 
6 a/TAporphineJ 0,1 ]-dlol hydrochloride hemihydrate 
[41372-20-7]. 

Anhydrous [314-19-2], 

DEF1NITIGN 

Apomorphine Hydrochloride contains NLT 98.5% and NMT 
101.5% of apomorphine hydrochloride (G 7 H 17 NO 2 * HCI), 
cakulated on the dried basis. 

IDENTIFICATION 

* A. iNFRARED ABSORPTtON (197K) 

* B> Identification Tests—'General, Chioride (191) 

Sample solution: 10 mg/mL of Apomorphine Hydro- 
chioride tn carbon dioxide-free water 
Analysis: To 2 mL of the Sample solution add 0.1 mL of 
nitnc acid, Mix, filter, and use the filtrate 
Acceptance criteria: Meets the requirements 

ASSAY 

* PROCEDURĘ 

Sample solution: Dissolve 250 mg of Apomorphine Hy¬ 
drochloride in a mixture of 5,0 mL of 0.01 N hydro- 
chloric acid and 50 mL of aitohoL 
Analysis: Titrate the Sample solution with 0.1 N sodium 
hydroxide V5. Read the volume added between the first 
two points of fnflexion. Each mL of OJ N sodium hy- 
droxide is equivalent to 30.38 mg of apomorphine hy¬ 
drochloride (C 1 ? H ] 7 NO. ■ HCI). 

Acceptance criteria: 98,5%~1Q1.5% on the dried basis 

IM PU RUI ES 

* Residue on Icnition (281); NMT 0J% 

* Organic Impurities 

Diluent: Gladal acetic add and water (1:99) 

Solution A: 1.1-g/L solution uf sodium uctanesulfonate, 
adjusted with diiuted phosplionc acid (1:1) to a pH of 

Solution B: Acetonitrile 
Mobile phase: See Tobie h 


Table 1 


Time 

(min) 

Solution A 
<%) 

Solution B 

(%) 

0 

85 

15 

2 

85 

15 

32 

68 

32 

37 

68 

32 


Return to original conditions and re-equilibrate the 
system. 

System suitability solution: 0.25 mg/mL each of USP 
Apomorphine Hydrochloride RS and boldine in Diluent. 
[Notę—B oldine is 2,9-dihydroxy-l,10- 
dimethoxyaporphme.] 

Standard solution: 2.5 pg/mL of USP Apomorphine Hy¬ 
drochloride RS in Diluent 

Sensitjwty solution: OJ 4 jaq/mL of USP Apomorphine 
Hydrochioride RS in Diluent from the Standard solution. 
[ŃGTE—The peak response of this solution is equivaient 
to that of a solution contafning 1.25 pg/mL of mor- 
phine hydrochloride, ta king into account the relative re¬ 
sponse factor of this impunty (see Tobie 2)>] 

Sample solution: 2.5 mg/mL of Apomorphine Hydro- 
chioride in Diluent 
Chromatographic system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 280 nm 

Column: 4.6-mm x 15-cm; 5-|im end-capped packing 


Column temperaturę: 35° 

Ffow ratę: 1.5 mL/min 
Injection volume: 10 pL 
System suitability 

Sampies: System suitability solution and Semitmty 
solution 

[Notę—T he ty pica! relative retention times for boldine 
and apomorphine are about 0,9 and 1.0, respectiveły.] 
Suitability requircmcnts 

Resolution: NLT 2,5 between boldine and apomor¬ 
phine, System suitability solution 
Signal-to-noise ratio: NLT 10, Sensitivity solution 
Analysis 

Sampies: Standard solution and Sampie solution 
Calculate the percentage of any indiv!dual impunty in 
the portion of Apomorphine Hydrochloride taken: 

Resuft ^ (ro/rj) x (Q/C u ) x (1 /F) x 100 

fu = peak response of each rmpurity from the 
Sample solution 

rj = peak response of apomorphine from the 
Standard solution 

Q “ concentration of USP Apomorphine 

Hydrochloride RS in the Standard solution 
(mg/mL) 

Cu ~ concentration of Apomorphine Hydrochloride 
in the Sampie solution (mg/mL) 
f - relative response factor (see Tobie 2) 

Acceptance criteria: See Tobie 2 . Disregard any peak 
below 0.05%. 


Table 2 


Name 

Relat!ve 

Retention 

Tłme 

Re E a ii u e 
Response 
Factor 

Acceptance 
Criteria, 
NMT f%) 

Morphine 

0.4 

0.11 

0,15 

Apomorphine 

1,0 

— 


Any other Individual 
impunty 

— 

1.0 

0.10 

Tata! impurities 

— 

— 

0,5 


SPECIFIC TESTS 

* Optical Rotation, Specific Rotation (781S) 

Sample solution: 10 mg/mL in Diluent 

Diluent: 2,06-g/L solution of hydrochloric acid in water 

Acceptance criteria: -48 rJ to -52°, determined at 20° 

* Loss ON Drying (731) 

Analysis: Dry a sample at 105° for 2 h, 

Acceptance criteria: 2.0%-4.2% 

* COLOR OF SOLUTION 

Sample solution: Place 100 mg of Apomorphine Hy¬ 
drochioride in a suitable test tubę, add 10 mL of coid, 
oxyqen-free water, and agitate gentiy until dissolved. 
Standard solution: Dissolve 5 mg of Apomorphine Hy¬ 
drochloride in 100.0 mL of water. Transfer 1.0 mL of 
this solution to a test tubę of the same size as that used 
for the Sample solution . Di lute with 6 mL of water, add 
1 niL of a 50-mg/mL sodium bicarbonate solution, and 
then add 0.50 mL of iodine TS. Allow to stand for 30 s, 
add 0,60 mL of a 25-ing/mL sodium Lhrosulfate solu¬ 
tion, and dilute with water to 10 ml. 

Acceptance criteria: The color of the Sample solution, 
observed promptly after the Apomorphine Hydrochlo- 
ride has drssolved, is not morę intense than that of a 
color of the Standard solution . 

ADDITIONAL REQUIREMENT$ 

* Packaging and Storage: Preserve in tight, light-reslstant 
containers. 
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• USP Reference Stamdahds (11) 

USP Apomorphine Hydrochloride RS 


ApomorpKine HydrocliiorSde Tablets 

» Apomorphine Hydrochioride Tablets contain 
not less than 90.0 percent and not morę than 
110.0 percent of the labeled amount of 
CizH^NCfe-HCM/iHzO. 

Packaging and storage —Presen/e in tight, light-resistant 
containers. 

USP Reference standards (11 )— 

USP Apomorphine Hydrochloride RS 
Color of solution— Dissolve a quantity of powdered Tab- 
lets, equivalent to 5 mg of apomorphine hydrochloride, in 
wat er to make 100-0 ml. Transfer 1.0 mL of the solution to 
a test tubę, di lute with 6 ml of water, and, if necessary, 
filter through a smali pledget of cotton. Add 1 mL of so¬ 
dium bicarbonate solution (1 En 20 ), then add 0,50 ml of 
iodine TS. Al Iow to stand for 30 seconds, then add 0.60 ml 
of sodium thiosulfate solution (1 in 40), and dilute with 
water to 10 mL. This solution represents the color standard. 
Place a quantity of powdered Tablets, equivalent to about 
50 mg of apomorphine hydrochloride, in a test tubę of suit- 
ably smali size, aod 10.0 mL of cold, oxygemfree water, In¬ 
sert the stopper in the test tubę, and agitate gently until no 
morę dissolves; if necessary, filter immediately through a 
smali pledget of cotton. The color of the solution, observed 
promptly after preparation, is not morę rntense than that of 
the color standard. Use closefy matched test tubes for the 
companson. 

Identification —To 5 mL of a filtered solution of Tabfets, 
containing about 10 mg of apomorphine hydrochloride, add 
a slight excess of sodium bicarbonate solution (1 in 20 ): a 
white or greenlsh-white precipitate as formed. Add 3 drops 
of iodine TS, and shake vigorously: an emerald-green color 
is produced. Add 5 mL of ether, and, after vrgorous shaking, 
a (Iow the Eayers to sępa ratę: the ether is colored deep ruby" 
red whiie the water layer retains Its green color. 
Disintegration (701): 15minutes. 

Uniform Sty of dosage units (905): meet the require- 
ments. 

Procedurę for eon tent uniform i ty —Place 1 Tablet in a 
500-mL volumetric fiask containing 100 ml of 0.1 N hydro- 
chioric acid, and shake for 15 minutes. Difute with 0.1 N 
hydrochloric acid to volume, mix, and filter, discardlng the 
first 20 mL of fiftrate. Dilute a portion of the subseguent 
filtrate quantitatively and stepwise, if necessary, with 0.1 N 
hydrochloric acid to provide a solution containing approxi- 
mately 12 pg of apomorphine hydrochloride per mL. Com 
comitantly determine the absorbanees of this solution and 
of a solution of USP Apomorphine Hydrochloride RS in the 
same medium having a known concentration of about 
12 jag of anhydrous apomorphine hydrochloride per mL, in 
1 -cm cells at the wavelength of maximum absorbance at 
about 273 nm, with a suitable spectrophotometer, using 0,1 
N hydrochloric add as the blank. Calculate the quantity, in 
mg, of - HCI - O in the Tablet taken by the 

formula: 

(312.80 / 303.79)(TC/ D)(>W As) 

in which 312.80 and 303,79 are the molecular weights of 
apomorphine hydrochloride hemihydrate and anhydrous ap¬ 
omorphine hydrochioride, respectively; T is the labeled 
quantity, in mg, of apomorphine hydrochloride in the Tab¬ 
let; C is the concentration, in jag per mL, of anhydrous apo¬ 


morphine hydrochloride in the Standard solution; D is the 
concentration, in jag per mL, of apomorphine hydrochioride 
in the solution frorn the Tablet, based upon the labefed 
quantity per Tablet and the extent of dilution; and A u and A 5 
are the absorbanees of the solution from the Tablet and the 
Standard solution, respectively, 

Assay —Weigh and finely powder not fewer than 20 Tablets. 
Dissoive an accurately weighed portion of the powder, 
equivdent to about 50 mg of apomorphine hydrochioride, 
in 25 mL of water in a separator, add 500 mg of sodium 
bicarbonate, and compietely extract with successive smali 
portions of ether. Combine the ether extracts in a separator, 
and wash them with three 5-mL portions of water, Snake 
the combined water washings with 10 mL of ether, and add 
this ether to the combined ether extracts. Extract the ether 
Solutions with 20.0 mL of 0.02 N sulfuric add V5, and wash 
with three 5-mL portions of water, Combine the acid extract 
and washings in a beaker, and warm on a steam bath to 
expei any residua! ether. Cool, add methyl red TS, and ti- 
trate the excess acid with 0.02 N sodium hydroxide VS (see 
Residua! Titrations under Titrimetry (541)). Each mL of 0.02 
N sulfuric add is equivalent to 6.256 mg of C 17 H 17 NO 2 ■ 

HCI VzH a O. 


Apradonidine Hydrochloride 



C 9 H 10 CI 2 NJ • HCI 281.57 

1,4-Benzenediamine, Z^-dichloro-N^-imidazofidinylidene-, 
monohydrochloride. 

2-[(4-Amino-2,6-dichlorophenyl)Emino]imidazolidine mono- 
hydrochloride [73218-79-8]. 

» Apradonidine Hydrochloride contains not less 
than 98,0 percent and not morę than 102.0 per- 
cent of C 9 H 10 CI 2 N 4 * HCI, calculated on the dried 
basis, 

Packaging and storage —Preserve in tight, light-resistant 
containers. 

U5P Reference standardls (11)— 

USP Apradonidine Hydrochloride RS 
Identification— 

A: Infrored Absorption (1 97K). 

B: It responds to the tests for Chloride (191). 
pH (791); between 5,0 and 6.6 in a solution (1 in 100), 
Loss on drying (731)—Dry it in vacuum at 105° for 
3 hours: it loses not morę than 1 . 0 % of its weight. 

Residue on ignition (281): not morę than 0.1 %. 

Detete the fotiowing: 

*Heavy metali, Method I! (231): 0.002%.* (OHkw-i-jan-aoiB) 

Chromatographic purity— 

Phosphote buffer— Transfer 6,8 mL of phosphoric acid to a 
2000-mL volumetric fiask, add about 1900 mL of water, and 
mix. Adjust with sodium hydroxide solution (1 in 2) to a pH 
of 3.0, difute with water to voEume, and mix. 

Mobile phose —Prepare a filtered and degassed mixture of 
aceton] tnie, Phosphote buffer , and methanol (56:40:4). Make 
adjustments if necessary (see System Suitability under Chro¬ 
ma tog rap hy (621)), 
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System suitability solution —Prepare a solution in Mobile 
phase containing about 0*8 mg of USP Apraclonidine Hydro- 
chfonde RS per mL, 

Test soiution —Transfer about 20 mg of Apraclonidine Hy¬ 
drochloride, accurately weighed, to a 25-mL volumetric 
fiask, dissolve in and dilute with Mobile phase to voiume, 
and mix, 

Chromatographic system (see Chromatogrophy <621})—The 
liguid chromatograph is eguipped with a 220-nm detector 
and an 8-mm x 100-mm column that contains packing L7, 
The flow ratę is about 3 ml per minutę* Chromatograph the 
System suitability solution, and record the peak responses as 
directed for Procedurę; the tailing factor for the 
apraclonidine peak is not morę than 2.2, and the relative 
standard deviation for replicate iniections is not morę than 
2 . 0 %. 

Procedurę —Inject about 20 pL of the Test solution into the 
chromatograph, record the chromatogram, and measure 
the areas for the major peaks. [notę— Al Iow about five times 
the eiution Limę of apraclonidine before making the next 
injection.] Calculate the percentage of each peak, other 
than the soJvent peak and the apraclonidine peak, in the 
specimen of Apraclonidine Hydrochloride taken by the same 
formula: 

100 n/r, 

in which n is the response of each peak other than the 
pnncipal peak, and r t is the sum of the responses of all of 
the peaks, exduding that of the so!vent peak: not morę 
than 1.0% for any indivrdual impurity and not morę than 
2*0% total impurides are found. 

Assay —Dissolve about 125 mg of Apraclonidine Hydrochlo¬ 
ride, accurately weighed, in 40 mL of glacial acetic acid. 

Add 10 mL of mereuric acetate TS, and titrate with 0*1 N 
perchlonc acid V5, determining the endpoint potentiometri- 
cally from the second inflection point, using a calomeLglass 
electrode system (see Titrimetry (541))* Perform a blank de- 
termination, and make any necessary correction. Each mL of 
0.1 N perchloric acid is equivalent to 14.08 mg of 
CęHjoChN., HCI. 


Apraclonidine Ophthalmic Solution 

» Apraclonidine Ophthalmic Solution is a sterile, 
aqueous solution of Apraclonidine Hydrochloride. 
It contains an amount of apraclonidine hydro¬ 
chloride (C 9 H 10 CI 2 N 4 ■ HCI) equivalent to not less 
than 90.0 percent and not morę than 115.0 per- 
cent of the labeled amount of apraclonidine 
(C 9 H, 0 CI 2 N 4 ). 

Packaging and storage —Preserve in tight, light-resistant 
containers* 

USP Reference standards (11)— 

USP Apraclonidine Hydrochloride RS 

Identification— 

A: The retention time of the major peak in the chromato- 
gram of the Assay preparation corresponds to that of the 
major peak in the chromatogram of the Standard prepara¬ 
tion , as obtained in the Assoy* 

8: Apply 2 pL of Apraclonidine Ophthalmic Solution and 
2 |jL of a Standard solution of USP Apradonidine Hydrochlo- 
ride RS in methano! containing about 11*5 mg per ml to a 
suitable high performance thin-layer chromatographic piąte 
(see Chromatography (621)) coated with a 0.2-mm layer of 
chromatograpnic silica gel mixture, or equivalent, ANow the 


applications to dty, and develop the chromatogram in a sol- 
vent system consisting of a mixture of chloroform, metha- 
nol, and ammonium hydroxide (74:22:4) until the solvent 
front has moved about three-fourths of the length of the 
piąte* Remove the piąte from the developi ng cham ber, mark 
the solvent front, and allow the solvent to evaporate* Locate 
the spots on the piąte by viewing under short-wave!ength 
UV light [NOTĘ—the apraclonidine spot should appear as a 
bhje spot] Spray the piąte with fluorescamine solution, pre- 
pared by dissolving about 25 mg of fluorescamine in 25 ml 
of acetone. [notę— Avoid prolonged or repeated breathrng 
of the aerosol from the fluorescamine spray. Also avotd pro- 
ionged or repeated contact with skin. Fluorescamine soiu¬ 
tion should be sprayed onjy in a hood*] Examine the piąte 
under normal light and Iong-wavelength UV light. [notę— 
The apraclonidine spot should appear as a yeliow spot 
under normal fight and as a white spot under long-wave- 
length UV light.] The Rf value and appearance of the Princi¬ 
pal spot obtained from the test solution corresponds to that 
obtained from the Standard solution. 

Sten lity Tests (71)—!t meets the reguirements when 
tested as directed for Membranę Filtration under Test for Ste- 
rility of the Product to be Examined. 
pH (791): between 4.4 and 7.8. 

Assay— 

Phosphate buffer—Pre parę as directed in the test for Chro¬ 
matographic purity under Apradonidine Hydrochloride. 

Mobile phase—P repare a filtered and degassed mixture of 
Phosphate buffer, acetonitrile, and methanol (68:30:2). Make 
adjustments if necessary (see System Suitability under Chro¬ 
matogrophy (621 ))* 

Standard preparation —Dfssofve an accurately weighed 
ąuantity of USP Apradonidine Hydrochloride RS in water, 
and dilute quantitatively, and stepwise rf necessary, with 
water to obtain a Stock standard solution having a known 
concentration of about 0*23 mg per mL. Transfer 2.5 ml of 
this solution to a 50-mL vofumetric fiask, dilute with Mobile 
hase to volume, and mix to obtain a Standard preparation 
avinq a known concentration of about 11 *5 llq of USP 
Apradonidine Hydrochloride RS per mL (equiva]ent to about 
lOjig of apradonidine per mL). 

Resofution solution —Transfer about 1 ml of propiophe- 
nonę to a 100-mL vo!umetric fiask, dilute with methanol to 
voiume, and mix. Transfer 3.0 mL of this solution to a 
50-mL volumetric fiask, dilute with methanol to volume, 
and mix* Transfer 1.0 mL of this solution and 5.0 mL of the 
Stock standard solution to a 100-mL volumetnc fiask, dilute 
with Mobile phase to volume, and mix* 

Assay preparation —Transfer an accurately measured vol- 
ume of Ophthalmic Solution, equivalent to about 20 mg of 
apraclonidine, to a 100-mL volumetric fiask, dilute with 
water to volume, and mix. Transfer 2.5 mL of this solution 
to a 50-mL volumetric fiask, dilute with Mobile phase to vol- 
ume, and mix. 

Chromatographic system (see Cbromafograp/iy (621»—The 
liquid chromatograph is equipped with a 254-nm detector 
and an 8~mm x 100-mm column that contains packing L7. 
The flow ratę is about 3 mL per minutę. Chromatograph the 
Resolution solution, and record the peak responses as di¬ 
rected for Procedurę* 1 the relatwe retention times are about 
0*6 for apraclonidine and 1,0 for propiophenone, the col¬ 
umn efficiency determined from the analyte peak is not less 
than 1000 theoretical plates; the tailing factor for the 
analyte peak is not morę than 2.2; the resoiution, R, be¬ 
tween the analyte and propiophenone peaks is not less than 
3.0; and the relative standard deviation for replicate injec- 
tions Is not morę than 2.0%. 

Procedurę —Separateiy inject equaf volumes (about 20 pL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record Ehe chromatograms, and meas¬ 
ure the areas ror the major peaks. Calcu late the guantity, in 
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mg, of apraclonidine (CcjHioCbN-i) in each ml of the 
Ophthalmic Soiution taken by the formula: 

(24541 / 281.57)(2C/ V)(r u 1 f$ 

in whieh 24541 and 281.57 are the moiecular wdghts of 
apraclonidine and apraclonidine hydrochloride, respectively; 
C is the concentration, in pg per ml, of USP Apraclonidine 
Hydrochloride RS in the Stanaard preparation ; V i5 the vol- 
ume, in mL, of Ophthalmic Soiution taken; and r u and r s are 
the apraclonidine peak responses obtained from the Assay 
preporation and the Standard preparation, respectiyely. 


Aprepitant 


Modę: LC 

Detector: UV2!0nm 

Column: 4.6-mm x 25-cm; 5-pm packing LI 
Column temperaturę: 35 p 
Flow ratę: 1*5 mL/min 
Injection volume: 20 pL 
System suitabiiity 
Sample; Standard soiution 
Suitabiiity requirements 
Ta i ling factor: NMT 2.0 
Relative standard deviation: NMT 0.73% 

Analysis 

Sam pies: Standard soiution and Sample soiution 
Calculate the percentage of aprepitant (CzjFhi F4Nh0 3 ) 
in the portion of Aprepitant taken: 

Result = (fu/fs) x (Q/C u) x 100 



C 23 H2iF ? N40 3 534.43 

3H-1 A4rTHazol-3-one, S-H(2«,3^>2-[(1 R )-1 [3,5- 

bis(trifluQromethyl)phenyf]ethoxy]-3-(44iuorophenyl)- 

4-morpholinyl]methyl]4,2-dihydro-; 

34[(2/? r 35)-3-(p-Fluoiophenyl)-2-[[(cx/?)"C^methyl-3,5- 

bis(trifluoromethyl)benzyfJoxy]morpho3Ino]methyl]-A ; '4 ; 2 / 

4-trEazolln-5-one; 

3-[[(2fl,35)-2-[(tf)-1 -[3,5-Bis(trifluoromethyl)phenyl]ethoxy]- 
3-(44luorophenyt)morpho[ino]methyl]-1 Ii-I ,2,4-triazot- 
5(4tf)-one; 

5-[[(2R,35)~2-[(R)-1-[3,5-Bi5(trifluGramethyl)phenYljethGxyJ- 
3-(4-f!uorophenyl)-4-morpho[inyl]methyl]-l,2-dihydrO’3H- 
1,2 f 4-triazol-3-one [170729-80-3]. 

DEFINITION 

Aprepitant contains NIT 98.0% and NMT 102.0% of aprepi¬ 
tant (C Z3 H 2 iF?N^ 0 3 ), calculated on the anhydrous and sof- 
vent-free basis. 

IDENTIFICATION 
O A. Dnfrared Absorption {197) 

[Notę —Methods described under Infrared Absorption 
(1 97K), (197 M), or {197A} may be used.j 

* B. The retention time of the major peak of the Sample 

soiution corresponds to that of the Standard soiution, as 
obtained in the Assay, 

ASSAY 

• Procedurę 

Dilute phosphoric acid: Dilute 1 mL of phosphoric acid 
with water to 1 L 

Mobile phase: Acetonrtrile and Dilute phosphoric add 
(48:52) 

Diluent: Ac eto n i t r i 1 e a n d Dii u te ph osph o ric add (50:50) 
Standard soiution: 0.2 mg/mL of USP Aprepitant RS in 
D ilu ent; son i ca te as needed 

Sample soiution: 0.2 mg/ml of Aprepitant in Difuent; 
sonicate as needed 
Chromatographic system 
(See Chromotography {621), System Suitabiiity.) 


r u - peak response from the Sample soiution 

r s - peak response from the Standard soiution 

C 5 - eon centrali on of the Standard soiution 
(mg/mL) 

Cu - concentration of the Sample soiution (mg/ml) 
Acceptance criteria: 98.0%-102.0%, on the anhydrous 
and so!vent-free basis 

IMPURITIES 

* RES1DUE ON Ignition {281): NMT 04% 

» Organjc Impurities 

Dilute phosphoric add and Diluent: Proceed as di- 
rected in the Assay. 

Soiution A: Dilute phosphoric add 
Soiution B: Acetonitrile 
Mobile phase: See Tobie 1. 


labie 1 


Time 

{min) 

Soiution A 

m 

Soiution B 

0 

58 

42 

25 

58 

42 

45 

30 

70 

50 

30 

70 


Return to original conditions and re-equiiibrate the 
system. 

System suitabiiity soiution: 2.0 mg/mL of USP Aprepi¬ 
tant RS and 0.003 mg/ml of USP Desfluoro Aprepitant 
RS in Diluent, using sonication as necessary to dissolve 
5ensitivity soiution: 0,001 mg/ml of USP Aprepitant 
RS in Difuent 

Standard soiution: 0.003 mg/mL of USP Aprepitant RS 
in Diluent, using sonication as necessary to dissofve 
Sample soiution: 2.0 mg/mL of Aprepitant in Diluent , 
using sonication as necessary to dissoive 
Chromatographic system 
(See Chromatograpny (621), Sysfem Suitabiiity.) 

Modę: LC 

Detector: UV 210 nm 

Column: 4.6-mm x 25-cm; 5-pm packing LI 

Column temperaturę: 35° 

Flow ratę: 1,0 mL/min 
injection vofurne: 10 pL 
System suitabiiity 

Sam pies: System suitabiiity soiution, SensitMty soiution, 
and Standard soiution 

Suitabiiity requirements 

Resolution: NLT 3.0 between the desfluoro aprepi¬ 
tant and aprepitant peaks, System suitabiiity soiution 
Signal-to-noise ratio: NLT 10, Sensitivity soiution 
Relative standard deviation: NMT 5.0%, Standard 
soiution 
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Analysis 

Sampfes: Standard solution and Sample solution 
Cafculate the percentage of each Individual impurity in 
the portion of Aprepitant taken: 

Result = (rdr$) x (Cj /Cu) x 100 

Or = peak response for each impurity from the 
Sample solution 

fj = peak response for aprepitant from the 
Standard solution 

Q - concentration of USP Aprepitant RS In the 
Standard solution (mg/mL) 

Cu - concentration of Aprepitant In the Sample 
solution (mg/mL) 

Acceptance critena: See Tahle 2 . Disregard any peak 
below 0,05%. 


Table 2 


Name 

Relative 

Retention 

Time 

Acceptance 

Criteria, 

NMT f°/o> 

Desfiuoro aprepitant 

0.85 

0.15 

Aprepitant 

1.0 

_ 

Any indrvidual 
unspecifled impurity 

— 

0.10 

To tal impuntres 

_ 

0.30 


* Limit of 5,J?,S-Enantioiujer (If present) 

[Notę —Perform this test if this impurity is possible from 
the manufacturing process.] 

Mobile phase: Hexane and dehydrated aJcohol (90:10) 
System suitability solution: 0.08 mg/mL of USP 
Aprepitant RS and 0.08 mg/mL of USP Aprepitant Re- 
!ated Compound B RS in Mobile phase 
Sample solution: 0,5 mg/mL of Aprepitant In Mobile 
phase 

Chromatographic system 

(See Chromatograpny (621), System Suitability ,) 

Modę: LC 

Detector: UV 210 nm 

Column: 4.6-mm x 25-cm; packing L51 

Coiumn temperaturę: 30° 

Flow ratę: 0.5 ml/min 
[njection volume: 20 pL 
System suitability 
Sampie: System suitability solution 
Suitability requirements 

Resolution: Creater than 2,0 between the enanti- 
omer peaks. [Notę —The elution order is the 
enantiomer followed by the aprepitant peak, whlch is 
the /?,5,ft-enantiomer.] 

Analysis 

Sample: Sample solution 

Cafculate the percentage of the 5,/?,5-enantionner In the 
portion of Aprepitant taken: 

Resujt - (rjrr) x 1 00 

ru - peak response of the 5 y /? f 5-enantiomer 
rr = sum of the peak responses of aprepitant and 
the 5,/?,5-enantiomer 

Acceptance criteria: NMT 0.1 0% of the S,R,S~ 
enantiomer 

SPEOFfC TESTS 

o Water D eter min ation, Method la or ic (921): NMT 
0,5% 


* Optical Rotatjon, Spedfk Rotation (781S) 

Sampie solution: 10 mg/mL in methanol 
Acceptance criteria: +66,0° to +71,0° 

ADD1TIONAL REQUIREMENTS 

o Packaging and Stdrage: Preserve in weJI-dosed eon tam 
ers, protected from llght. Sforę at room temperaturę. 

* USP REFERENCE STANDARD5 (11) 

USP Aprepitant RS 

USP Aprepitant Related Compound B RS 
5,/7,5-Enantiomer: 3-[[(25,3fl)-2-[(5) J -[3,5- 
Brs(trifluoromethy[)pheny]]ethoxy]- 
3-(4-fluorophenyI)morpnoJino]methy]]-l H- 1,2,4-triazof 
5(4H)“One. 

C 23 H 21 F7N 4 0 3 534,43 

USP Desfluoro Aprepitant RS 
5-[[(2/?,35)-2-[(/?)-l ”[3,5- 

Bis(tr3fluoromethyl)phenyl]ethoxy]-3-phenylmorpholi- 

no]methyl]-2HJ,2,4-triazol-3(4rf)-one. 

C 2 bH 22 F 6 N40 3 516.44 


Apirepetant CapsyBes 

DEFINITION 

Aprepitant Capsules contain NLT 95.0% and NMT 105,0% 
of the iabeied amount of aprepitant (CzsHs^N^s). 

IDENTIFICATION 

O A. Ultra violet Absorptbon (1 97U) 

Wavelenqth rangę: 200^00 nm 
Standard solution: OJ mg/mL of USP Aprepitant RS in 
methanol. Use sonicatlon to dissolve. 

Sample solution: Transfer the contents of Capsules, 
equivaient to 100 mg of aprepitant, to a 100-mL volu- 
metric fiask, add about 75 mL of methanol, and soni- 
cate for about 5 min with intermrttent shaking. Cool, 
dilute with methanol to vo!ume, further dilute with 
methanol to obtain a solution containing OJ mg/mL of 
aprepitant, and pass through a nylon filter of 0.45-|im 
porę size. 

Acceptance criteria: Meet the regutrements 
o R. The reteniion time of the major peak of the Sample 
solution corresponds to that of the Standard solution , as 
obtained in the Assay. 

ASSAY 
® Procedurę 

Dilute phosphoric acid: Dilute 1 mL of phosphoric acid 
with water to 1 L, 

Mobile phase: Acetonitrile and Dilute phosphoric acid 
(45:55) 

Standard solution: 0.05 mg/mL of USP Aprepitant RS 
in Mobile phase. Use sonicatlon as necessary to dlssolue. 
Sample solution: Nomlnafly 0.05 mg/mL of aprepitant 
In Mobile phase, prepared as foJlows. MEx the contents 
of NLT 20 Capsules, and transfer a portion of the con¬ 
tents, equlvalent to 100 mg of aprepitant, to a 100-niL 
volumetnc fiask, Add about 75 ml of Mobile phase and 
sonicate for about 10 min with intermittent shaking. 
Cool, di fule Lo vulume wili: Mobile phase, further dilute 
with Mobile phase to obtain a solution containing 
0.05 mg/mL of aprepitant, and pass through a nylon 
filter of 0.45-pm porę slze. 

Chromatographic system 
(See Chromatograpny (621), System Suitability.) 
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Modę: LC 

Detector: UV 21 0 nm 

Column: 4.6-mm x 15-em; 5-pm packing LI 

Column temperaturę: 40° 

Flow ratę: 1 ,5 mL/min 
Injection vo[ume: IGpL 
System suita bil i ty 
Sample: Standard solution 
Suitability requrrcments 
Tailing factor: NMT 2.0 
ReJative standard deviatron: NMT 2.0% 

Analysis 

Sam pies: Standard soluthn and Sampfe sofution 
Caleulate the percentage of Ehe labeled amount of 
aprepitant (C 23 H 21 F 7 N 4 O 3 ) in the portion of Capsules 
taken: 

Result - (ry/rs) x (Cs/Cu) x 100 

ru - peak response from the Sampfe solution 

r$ - peak response from the Standard sofution 

Cs = concentration of USP Aprepitant RS in the 
Standard solution (mg/mL) 

G = nominaJ concentration of aprepitant in the 
Sample sofution (mg/mL) 

Acceptance criteria: 95*0%“! 05,0% 

PERFORMANCE TESTS 
« OlSSOLUTION (711) 

Test 1 

Medium: 2.2% Sodium dodecyl sulfate in water; 

900 mL 

Apparatus 2: 100 rpm, with sinkers, [NOTĘ —A suilable 
sinker is avarlable from VanKel, www.chem.agilent. 
com, catalog number 12-3050. Proper placement of 
the Capsules is in the sinkers with the cap faring the 
ffxed prong end.] 

Time: 20 min 

Dilute phosphonc acid: Dilute 1 mL of phosphoric 
acid with water to 1 L, 

Mobile phase: Aceton itrile and Dilute phosphonc acid 
(50:50) 

Standard solution: (L/900) mg/mL of USP Aprepitant 
RS in Medium, where i is the la bel da im in mg/Cap¬ 
sule, Dissolve first in a minima! amount of methanol 
(using NMT 2% of the finał volume) prior to diluting 
with Medium . 

Sample solution: Pass a portion of the solution under 
test through a suitable fiiter. 

Chromatographic system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 220 nm 

Column: 4.6-mm x 15-cm; 5-pm packing 17 
Flow ratę: 1,5 mL/min 

Injection volume: 50 pL for Capsules containing 
40 mg/Capsule; 10 pL for all otner strengths 
System suitability 
Sample: Standard sofution 
Suitability reguirements 
Relatiye standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
aprepitant (C 23 H 23 F 7 N 4 O 3 ) dissolved: 

Result = (rufr s ) xCjx {VII) x 100 

fu = peak response from the Sample solution 
= peak response from the Standard solution 
Q = concentration of USP Aprepitant RS in the 
Standard solution (mg/mL) 

V - volume of Medium , 900 mL 
L = label claim (mg/Capsule) 


Tolerances: NLT 80% (Q) of the labeled amount of 
aprepitant (C 23 H 21 F 7 N 4 O 3 ) is dlssolved. 

Test 2 

Medium: 2.2% Sodium dodecyl sulfate in water; 

900 mL 

Apparatus 2: 100 rpm, with wire he!ix sinkers or other 
suitable sinkers 
Time: 30 min 

Dilute phosphoric acid and Mobile phase: Proceed 
as directed in Ehe Assay. 

Standard solution: (L/900) mg/mL of USP Aprepitant 
RS in Medium, where i is the tabel ciaim in mg/Cap¬ 
sule. DEssofve first rn a minima! amount of methanol 
(using NMT 2% of the fina! volume) prior to diluting 
with Medium. 

Sample solution: Pass a portion of the solution under 
test through a suitable fiiter of 0.45-pm porę stze. 
Chromatographic system: Proceed as directed in the 
Assay, except use an autosampler temperaturę of 15°. 
System suitability 
Sample: 5 tandard sof u tio n 
Suitability requirements 
Relative standard devration: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Caleulate the percentage of the labeled amount of 
aprepitant (C 23 H 21 F 7 N 4 O 3 ) dissolved: 

Result = (ruffs) x C s x (VIL) x 100 

ru = peak response from the Sample solution 

r$ = peak response from the Standard solution 

Q = concentration of USP Aprepitant RS In the 
Standard sofution (mg/mL) 

V - volume of Medium, 900 mL 
L » fabel claim (mg/Capsulc) 

Tolerances: NLT 80% (Q) of the labeled amount of 
aprepitant (C 23 H 2 JF 7 N. 1 O 3 ) is dissoived. 

* Uniformity of Dosage Units (905): Meet the 
requirements 

IMPURITiES 

* ORGANIC IMPURITIES 

Dilute phosphoric acid: Dilute 1 mL of phosphonc acid 
with water to 1 L, 

Solution A: Aceton itrile and Dilute phosphoric acid 
(5:95) 

Solution B: Aceton itrile and Dilute phosphoric acid 
(95:5) 

Drfuent: Aceton itrile and Dilute phosphoric acid (50:50) 
Mobile phase: See Tabfe L 


Table 1 


Time 

(min) 

Solution A 

(%) 

Solution B 

(%3 

0 

60 

40 

20 

58 

42 

25 

35 

65 

33 

35 

65 


Return to ongi na f cond ttions and re-equi!ibrate the sys¬ 
tem for 10 min. 

System suitability solution: 0,6 mg/mL of USP Aprepi¬ 
tant RS and 0,0012 mg/mL each of USP Desfluoro 
Aprepitant RS and USP Aprepitant Related Compound A 
RS in Diluent 

Standard solution: 0.0012 mg/mL of USP Aprepitant 
RS in Diluent 

Sample solution: Nominalfy 0.6 mg/mL of aprepitant, 
prepared as follows. Transfer the contents of Capsules, 
equivalent to 120 mg of aprepitant, to a 200-mL volu- 
metric fiask, add about 150 mL of Diluent, and sonicate 
for about 10 min with rntermittent shaking. Cod, dilute 
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with Diluent to yolume, and pass through a nylon fil ter 
of 0.45“pm porę size. 

Chromatographk system 
(See Chromatograpny (621 ), System Suita hi lity.) 

Modę: LC 

Detector: UV210nm 

Column: 4.6-mm x 15-cm; 5-j.im packing LI 

Column temperaturę: 35° 

Flow ratę: 1.0 m L/min 
Injection vo!ume: 10 ul 
System suitability 

Samples: System suitability solution and Standard 
solu don 

Suitability requirements 

Resolution: NLT 3.0 between the desfluoro aprepi¬ 
tant and aprepitant peaks, System suitability soiution 
Reiative standard deviation: NMT 5.0%, Standard 
soiution 
Analysis 

Samples: Standard solution and Sampie solution 
Calculate the percentage of any individual impurity in 
the portion of CapsuEes taken: 

Result - (riifr s ) x (Q/C u ) x 100 

ru - peak response of eaeh impurity from the 
Sampie solution 

r s = peak response of aprepitant from the Standard 
solution 

C 5 - concentration of USP Aprepitant RS En the 
Standard solution (mg/mL) 

C u = nominaf concentration of aprepitant in the 
Sampie solution (mg/mL) 

Acceptance criteria: See Tobie 2. 


Table 2 


Name 

Relative 

Retention 

Time 

Acceptance 

Criteria, 

NMT (°/o) 

Desfluoro aprepitant 

0.85 

_ a 

ApreoiLant 

1.0 

___ 

Aprepitant diastereomers 
(RXR and R.S'.SP 

1,3 

-- 

Any other individual 
impurity 

— 

0.2 

Totat tmourities 

__ 

0.2 


3 Proce55 impurity included in the table for Identification only. PTocess im- 
purfties are controlled in the drug substance, and are not to be reported 
or Included in the total impurfties for the drug product. 
b The diastereomers are not separated by this procedurę and s ho u Id be 
identified based on the retention time of aprepitant related compound A 
(R, R, j^diastereamer), which is a component of the System suitability safu- 
Uon. 

ADDITHOMAL REQUSREMENTS 

o Packaging and Storage: Preserve in tight containers. 
Storę at controlfed room temperaturę. 

o Labeling: When morę Lhan one Dissoluthn test is given, 
the labeling States the Dissolution test used only if Test 1 
is not usecT 

* USP REFERENCE STANDARDS (11) 

USP Aprepitant RS 

USP Aprepitant Related Compound A R5 
R f R, /f-Dtastereomen 3-[[(2fl,3ff)-2-[(fl)-1-[3,5- 
B]s(trifluoromethyt)phenyl]ethoxy]"3444luorophenyl) 
morpholino]metnyl]-1 H- 1,2,4-triazol-5(4H)-one. 
C 2 ,H 2 iF 7 N 4 0 3 534.43 

USP Desfluoro Aprepitant RS 
54[(2/?,35>2-[(/?>H3> 

Bis(tnfluoromethyl)phenyl]ethoxy]-3-phenylmorpho[i' 

no]methyl]-2fM,2,4-triazol-3(4tf)-one. 

C 23 H 2 2F fi N,0 3 516.44 


Aprotinlln 

ftPOfCUPPY rCPĆKAHIIR YFYWAKAGLC QIFVYGCĆftA fcRMFKSUfl 

I | 

OinTCGŁĄ 


C 2 H 4 H 43 2 N B4 O S 7 6511.44 

Trypsin inhibitor, pancreatic basie; 

L- Arg i ny k- proly l-L-asparty 1-L-phenylaJa ny l-L-cysteiny l-L-leu cy I- 
L-g I u ta my l-L-proly hL-profybL-ty rosy hL-th reo ny Ig lycy l-L- 
proiyl-L-cysteinyf-L-lysyl-L-alanyi-l-arginyl-L-isoleucyl-L- 
iso feucy f-L-a rgfnyl-L- tyrosyl -L-ph eny lalany bL-ty rosyl-L-as- 
paragi nybuafa ny l-Ldysyi-L-ala nylgly cy l-tdeuty l-L-cyst einy I-l- 
g lutam Eny E-L-th reonyl-L-p heny Ea la nyJ-L-valy l-l-ty rosy IgJycy I- 
g ly cy I - L-cys te i n y! ■- L- a rg i ny I ■- L-a I a ny I- L- ly sy 1 -L-a rg \ ny! - l-a s~ 
paraginyl-L-asparaginyi-L-phenylalanyf-L-tysyl-L-seryl-L- 
alanylT-glutamyl-L-aspartyl-L-cysteinyl-L-methionyR- 
a rginy l-L-th reony l-L-cysteiny I glycy Ig !ycy l-L-ala n in e cyc lic 
(5-»55), (14—>38), (30—>51) tris(disulfide) [9087-70-1], 

DEFINITION 

Aprotinin is a polypeptide consisting of a chain of 58 amino 
acid residues, which inhibits stoichiometrically the activity 
of several proteolytic enzymes such as ohymotrypsin, kal- 
[ikrein, plasmin, and trypsin, Aprotinin is obtained from 
bovine tissues and purified by a suitable process, and is 
stored as a bulk solution or lyophiJized powder. ILs po- 
tency, calculated on the dried basis, is NLT 3 USP Apro- 
tlnin Units/mg. In addition, the method of manufacture is 
validated to result in NMT 0.2 pg of histaminę per 3 USP 
Aprotinin Units using validated methods, The origin and 
sourdng of bovine materia! must be specified in compli- 
ance with FDA regufrements. The manufacturing process 
Is validated to demonstrate the ciearance of potential in- 
fectious agents (i.e., Mruses, TSE agents). One USP Apro¬ 
tinin Unit is equivalent to 1800 KaTJikrein Inhibition Units 

(K.I.U.). 

IDENTIFICATION 

O A. THIN-LAYER CHROMATDGRAPHIC lOENTIFICAtrON TEST 

( 201 ) 

Cupric chioride solution: 10 mg/mL of cupric chEoride 
Sampie solution: A solution of Aprotinin in water con- 
taining about 1 5 USP Aprotinin Units/mL 
Chromatographic system 

Deve)oping solvent system: To a mixture of gladal 
acetic acid and water (5:4) add 100 g/L of sodium 
acetate. 

Spray reagent: Dissolve 0.1 g of ninhydrin in a mix™ 
ture containing 6mL of Cupric chioride solution, 21 ml 
of gladal acetic acid, and 70 mL of alcohol. 

Analysis: Proceed as directed in the chapter, except 
spray the piąte with the Spray reagent, and heat at Ó0 C 
to visualize the spots. 

o B. The retention time of the major peak of the Sampie 
solution corresponds to that of the System suitability solu¬ 
tion, as obtained in Limit of N-PyrogiutamyTAprotinin and 
Related Compounds. 

ASSAY 

• Procedurę 

Buffer: Transfer about 0.93 g of boric acid Ento a 
1 GOO-mL volumetric fiask, dissolve in 900 mL of water, 
adjust with 5 N sodium hydroxide to a pH of 8.0, and 
dilute with water to voIume. Transfer 100 mL of this 
solution into a 1000-mL volumetric fiask, and dilute 
with water to volume. 

Sampie solution: A solution of Aprotinin in Buffer con- 
tainrng about 1.67 USP Aprotinin Units/mL (about 
0.6 mg/mL) 

Trypsin solution: 4300 USP Trypsin Units/mL of USP 
Trypsin Crystallized RS in 0,001 N hydrochJoric acid, 

Use a freshly prepared solution, and storę in ice water. 
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Trypsin and aprotinin solution: To 4,0 mL of the Tryp¬ 
sin solution add 1,0 mL of the Sample solution. Dilute 
im media tdy wtth Buffer to 40.0 mL. Al Iow to stand at 
room temperaturę for 10 min, then keep in ice water. 
Use within 6 h of preparation. 

Dilute trypsin solution: Dilute 0.5 mL of the Trypsin so¬ 
lution with Buffer to 10.0 mL, Allow to stand at room 
temperaturę for 10 min, then storę in ice water. 
Substrate solution: 6.9 mg/rnL of N-benzGyl-L-argimne 
ethyl ester hydrochloride in water. Use within 2 h. 
Anafysis: Mix 9.0 mL of Buffer and 1.0 mL of Substrote 
solution in a jacketed glass vessel with a capaeity of 
about 30 mL and containing a stirring devtce. The lid of 
the reaction vessef should contain five holes to accom- 
modate the electrodes, the tip of a buret, a tubę for the 
admission of nitrogen, and the introduetion of reac- 
tants. An automated or manuał titration apparatus may 
be used. Adjust wtth 0,1 N sodium hydroxide V5 to a 
pH of 8.0. Maintain an atmosphere of nitrogen within 
the vessef, and stir continuously. When the temperaturę 
has reached eguilibrium at 25 ± 0.1°, add 1,0 mL of 
Trypsin ond aprotinin solution , and start a timer, Main¬ 
tain at a pH of 8,0 by the addition of 0.1 N sodium 
hydroxide VS, and record the volume added eveiy 30 $. 
Continue the reaction for 6 min. Carry out a simifar 
titration using 1.0 mL of the Dilute trypsin solution , 

For the lyophilized powder, calculate the aprotinin ac- 
tivity in USP Aprotinin Units/mg: 

Result - Fi x [(/? x n? - nj)fm] 

Ft - conversion factor, 4000 
Fi = difference in the amount of trypsin used in 
Trypsin ond aprotinin solution and Dilute 
trypsin solution, 2 

n 2 ~ volume of OJ N sodium hydroxide added per 
second, after adding Dilute trypsin solution 
(mL/s) 

nt = vo!ume of 0.1 N sodium hydroxide added per 
second, after adding Trypsin and aprotinin 
solution (mL/s) 

m ~ quantity of Aprotinin used to prepare 1 mL of 
the Sample solution (mg) 

For the concentrated solution, calculate the USP 
Aprotinin Units/mL: 

Result - F] x ( F > x m - n?) x D 

Ft ~ conversion factor, 4000 
h - difference in the amount of trypsin used in 
Trypsin and aprotinin solution and Dilute 
trypsin solution, 2 

- vo!ume of OJ N sodium hydroxide added per 
second, after adding Dilute trypsin solution 
(mL/s) 

rti = volume of 0.1 N sodium hydroxide added per 
second, after adding Trypsin and aprotinin 
solution (mL/s) 

D - dilution factor of the concentrated solution 
used to prepare the Sample solution 
Acceptance criteria: NLT 3 USP Aprotinin Units/mg on 
the dried basis 

IMPURITIE5 

« Limit of des-A la-Aprotinin ano des-ALA-des-GLY- 
Aprotinin 

Buffer: Dissolve 8.21 g of monobasic potassium phos¬ 
phate in 400 mL of water, Adjust with phosphoric acid 
to a pH of 3.0, and dilute witn water to 500 mL* 

System suitability solution: Dilute USP Aprotinin RS 
with water to obtain a solution containing about 4-7 
USP Aprotinin Units/mL. 

Sample solution: Dilute a concentrated solution of 
Aprotinin with water, or weigh out Aprotinin and dis- 


solve in water to obtain about 4-7 USP Aprotinin Units/ 
mL of Aprotinin. 

CapiElary rinse procedurę: Rinse the capillaiy for NLT 1 
min with NLT 10 total capillary volumes of OJ N so¬ 
dium hydroxide, followed by at least 10 total capillary 
volumes of water and by at least 20 capillary volumes 
of Buffer be twe en injections. 

Electrophoretic system 
Modę: CE 

Detector: UV 214 nm 

Capillary: 75-pm x 45- to 60-cm uncoated fused sil- 
ica. Use Buffer as the electrolyte in both buffer 
reservoirs. 

Capillary temperaturę: 25° 

Injection procedurę: Transfer a votume of the Sample 
solution, approx]mately 15 nL, into the anodic end of 
the capillary. Apply differential pressure of 3.5 kPa for 
3 s either by vacuum or pressure, 

Applied voltage: 0,2 kV/cm 
Run tlme: 30 min 

System suitability: The baseline is stable and shows fit- 
tle drift. 

Sample: System suitability solution 
Suitability requirements 
Migration time: 19-25 min for aprotinin 
Relative migration times: About 0.98 for des-Ala- 
des-Gly-aprotrnin, 0.99 for des-Ala-aprotinin, and 1 
for aprotinin 

Resolution: NLT 0.8 between the des-Ala-des-Gly- 
aprotinin and des-Ala-aprotinin peaks, and NLT 0,5 
between the des-Ala-aprotinin and aprotinin peaks 
Taiiing factor: NMT 3 for aprotinin (see Chromatog - 
raphy (621) for calculation) 

Analysis 

Sample: Sample solution 

Calculate the percentage of des-Ala-des-Gly-aprotinin 
and des-Ala-aprotinin: 

Result - (rufr T ) x 100 

r 0 - peak response of des-Ala-des-Gly-aprotinin or 
des-Ala-aprotinin 

rr - sum of the peak responses of des-Ala-des-Gly* 
aprotinin, des-Ala-aprotinin, and aprotinin 
Acceptance criteria: See Tobie h 


Table 1 


Name 

Relatiue 

Migration 

Time 

Acceptance 

Criteria, 

NMT 

des-Ala-des-Gly- 

aprotinin 

0.98 

8.0 

des-AJa-aprotinin 

0,99 

7.5 

Aprotinin 

1 

— 


* Limit of N-Pyroglutamyl-Aprotinin and Related 

COMPOUNDS 

Solution A: 3.52 g/L of monobasic potassium phos- 
phate and 7.26 g/L of dtbasic sodium phosphate. Fiiter, 
and degas. 

Solution B: 3.52 g/L of monobasic potassium phos¬ 
phate, 7.26 g/L of dibasic sodtum phosphate, and 
66.07 g/L of ammonium sulfate, Fiiter, and degas. 

Mobile phase; See Tobie 2. 


Table 2 


Time 

Solution A 

Solution B 

(min) 


(%> 

0 

92 

8 

21 

64 

36 

30 

0 

100 
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Tabte 2 (Continued) 


Time 

(min) 

Solution A 
(%) 

Solution B 

31 

92 

, 

8 

40 

92 

8 


System suitabiiity solution: USP Aprotinin System Suit- 
ability RS in Solutbn A, with S USP Aprotinin Units/mL 
Sam ple solution: Aprotinin in Solutbn Ą with 5 USP 
Aprotinin Units/mL 
Chromatographic system 
(See Chromatograpby System Su i to bili ty.) 

Modę: LC 

Detector: UV 210 nm 
Column: 7.5-mm x 7.5-tm; packing L52 
Column temperaturę: 40 Q 
Flow ratę: 1 mL/min 
Injection volume: 40 piL 
System suitabiiity 
Sample: System suitabiiity solution 
Suitabiiity requirements 
Retention time: 1 7-20 min for aprotinin 
Relative retention times: 0.9 and 1,0 for N~ 
pyroglutamyl-aprotinin and aprotinin, respectiuely 
Resolution: NLT 1,0 between N-pyroglutamyl-apro- 
tinin and aprotinin 

Tailing factor: NMT 2,0 for aprotinin 
Analysis 

Sample: Sample solution 

Calcu la te the percentage of each impurity peak: 

Result = (te/te) x 100 

te = peak response of each impurity 
fr = sum of all the peak responses from the Sample 
solution 

Acceptance criteria: See Tobie 3. 


Table 3 


Nnme 

Relative 

Retention 

Time 

Acceptance 

Criteria, 

NMT (%) 

N-Pyrog łuta myl- 
aprotinin 

0.9 

1.0 

Aprotinin 

1,0 

_ 

Anv other imouritY 


0.5 

Sum of all unknown 
impurities 

— 

1,0 


• Limit of High Molecular Weight Froteins 

Mobile phase: Acetonitrile, glacial acetic acid, and 
water (1:1:3). Ftlter and degas. 

System suitabiiity solution: Aprotinin solution that 
contains about 5 USP Aprotinin Units/mL with about 
2% aprotinin oligomers, [NOTE—This solution can be 
obtained by heating lyophilized aprotinin at 112° for 
about 2 h and dIssolving the solid at the specified ton- 
centra tion in water.] 

Sample solution: Aprotinin in water, with about 5 USP 
Aprotinin Units/mL 
Chromatographic system 
(See Chromotography ( 621), System Suitabiiity.) 

Modę: LC 

Detector: UV 280 nm 

Columns: Senes of three 7.8-mm x 30-cm cofumns; 
packing L33 


Flow ratę: 1.0 mL/min 
Injection vo!ume: 100 pL 
System suitabiiity 
Sample: System suitabiiity solution 
Suitabiiity reguirements 
Retention time: 24.5-25,5 min for aprotinin 
Relative retention times: 0,9 and 1.0 for the dimer 
and aprotinin, respectively 

Resolution: NLT 13 between the dimer and apro* 
tinin peaks 

Tailing factor: NMT 2.5 for aprotinin 
Analysis 

Sample: Sample solution 

Calcuiate the percentage of each oligomer peak: 

Result - (te/rr) x 100 

te - response of each peak with a retention time 
less than that of the aprotinin monomer 
fr = sum of all the peak responses 
Acceptance criteria: Sum of all the oligomer peak re¬ 
sponses is NMT 1.0%, 

5PECIFIC TE5T5 

* Absorbance 

(See Uitraviolet-Visible Spectroscopy (857).) 

Sample solution: 3.0 USP Aprotinin Units/mL 
Acceptance criteria: The Sample solution exhibits an 
absorption maximum at 277 nm. The absorbance at 
the maximum is NMT 0.80. 

* BIOIOGICAL Reactivitv Tests, In Vivo, Sofety Tests—Biolog- 
kals (88) 

Sample solution: Prepare a solution of Aprotinin that 
contains 4 USP Aprotinin Units/mL using a sufficient 
quantity of Water for Injection. 

Acceptance criteria: Mccts the requirements 

* SPECIFIC AdiViTY OF THE PRY RESIDUE 

This test should only be performed when product is a 
concentrated solution. 

Sample solution: 25.0 mL of Aprotinin concentrated 
solution 

Analysis: Evaporate the Sample solution to dryness in a 
water bath, dry the residue at 110° for 15 h, and 
weigh. From the weight of the residue and the activity 
determined in the Assoy, calcuiate the number of USP 
Aprotinin Units/mg of dry residue. 

Acceptance criteria: NLT 3.0 USP Aprotinin Units/mg 
of dried residue 

* Loss ON Drying (731) 

This test should only be performed on the lyophilized 
powder, 

Sample: 100 mg 

Analysis: Dry the Sample in a capillafy^stoppered bottle 
under vacuum at a pressure of NMT 5 mm of mercury 
at 60° for 3 h. 

Acceptance criteria: NMT 6,0% 

* Bacterial endotoxins Test (85) 

Sample solution: 6 USP Aprotinin Units/mL 
Acceptance criteria: NMT 0.14 USP Endotoxin Unit per 
USP Aprotinin Unit 

ADDITIONAL REQUIREMENTS 

* Packaging ano Storage: For lyophilized powder, pre- 
serve in tight containers, and storę in a cold place, Pro- 
tect from Nght. For bulk solution, preserve in tight con¬ 
tainers at a temperaturę not exceeding 25°. Avoid 
freezing. 

* La&eung: The labeling States the source of the materiał 
and the number of Katlrkrein Inhibition Units/mg or the 
number of Kallikrein Inhibition Units/mL. 
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* USP Reference Standards (11) 

USP Aprotinin RS 

USP Aprotinin System Suitability RS 

USP Endotoxin RS 

USP Trypsin Crystallized R5 


Apirotmam Iniection 


m = volume of 0.1 N sodium hydroxide added per 
second, afer adding Dilute trypsin solution 
(mL/s) 

n T = volume of 0.1 N sodium hydroxide added per 
second, after adding Trypsin and aprotinin 
solution (mL/s) 

D - dilution factor used to prepare the Sompfe 
s ofution 

Acceptance criteria: 9Q.Q%-11O.0% of the potency 
stated on the labei, expres$ed in K.LU./mL 


DEFINITION 

Aprotinin Injection is a steriie solution of Aprotinin in Water 
for Injection that also contains sodium chloride. One USP 
Aprotinin Unit is equivaient to 1800 Kallikrein inhibition 
Units (K.LU.). It contains NLT 90.0% and NMT 110.0% of 
the potency stated on the label, expressed in KJ,U* */mL 

IDENTIFICATION 

* A. The retention time of the major peak of the Sampie 

solution corresponds to that of tne System suitability solu¬ 
tion, as obtained in the test for Limit of N-Pyroglutamyl- 
Aprotinin and Related Compounds. 

* B. It meets the requirements in the Assay. 

ASSAY 

* PROCEDUR! 

Buffer: Transfer about 0.93 g of boric acid into a 
1000-mL vofumetric fiask, dissolve in 900 mL of water, 
adjust with 5 N sodium hydroxide to a pH of 8.0, and 
dilute with water to vo!ume, Transfer 100 mL of this 
solution into a 1000-mL volumetnc fiask, and dilute 
with water to volume. 

Sampie solution: A solution of aprotinin in Buffer con- 
tainrng about 1.67 USP Aprotinin Units/mL {about 
0.6 mg/mL) 

Trypsin solution: 4300 USP Trypsin Units/mL of USP 
Trypsin Crystallized RS in 0.001 N hydrochloric acid.Use 
a treshly prepared solution, and storę in ice water. 
Trypsin and aprotinin solution: To 4.0 mL of the Tryp¬ 
sin solution , add 1.0 mL of the Sampie solution. Dilute 
immediately with Buffer to 40.0 mL. Allow to stand at 
room temperaturę for 10 min, then keep in ice water. 
Use withln 6 h of preparatton. 

Dilute trypsin solution: Dilute 0.5 mL of the Trypsin so¬ 
lution with Buffer to 10.0 mL. Allow to stand at room 
temperaturę for 10 min, then storę in ice water. 
Substrate solution: 6.9 mg/mL of N-benzoyl-L-arginine 
ethyl ester hydrochloride. Use withln 2 h, 

Analysis: Mix 9.0 mL of Buffer and 1.0 mL of Substrate 
solution in a jacketed-glass vessei with a capadty of 
about 30 mL and containing a stirring device. The lid of 
the reaction vessel should contain five holes to accom- 
moda te the electrodes, the tip of a buret, a tubę for the 
admission of nitrogen, and the introduction of reac- 
tants. An automated or manuał titration apparatus may 
be used. Adjust with 0.1 N sodium hydroxEde V$ to a 
pH of 8.0. Maintain an atmosphere of nitrogen within 
the vessel, and stir contmuously. When the temperaturę 
has reached eguillbrium at 25 ± 0.1°, add 1.0 mL of 
Trypsin and aprotinin solution f and start a timer. Main¬ 
tain at a pH of 8.0 by the addition of 0.1 N sodium 
hydioxide V5, and record the volume added evey 30 5, 
Continue the reaction for 6 min. Carry out a simifar 
titration using 1.0 mL of the Dilute trypsin solution . 
Calculate the potency In USP Aprotinin Units/mL: 

Result ~ Fi x ( F 2 x m - nj) x D 


OTHER COMPONENTS 

* CONTENT OF SODIUM GHLORIDE 

Sampie: 5.0 mL of Injection 

Analysis: Pipet the Sampie into a beaker containing 
50 mL of water. Add 10 mL of 25% nitric acid. Titrate 
with 0.1 N silver nitra te VS to a potentiometric 
endpoint, using a sl!ver combination electrode, Perform 
a blank determinaiion (see Thrimetry (541», and make 
any necessary correct! on. Each mL of 0.1 N srlver ni tratę 
is equivalent to 5.844 mg of sodium chloride. 

Acceptance criteria: 42.5-4 7.5 mg 

IMPUR1TIES 

• LIMIT OF N-PVROCIUTAMVL-APROT1NIN AND RELATED 

Compounds 

Solution A: 3.52 g/L of monobasic potassium phos- 
phate and 7.26 g/L of dibasic sodium phosphate. Filter, 
and degas, 

Solution B: 3.52 g/L of monobasic potassium phos¬ 
phate, 7.26 g/L or dibasic sodium pnosphate, and 
66.07 g/L of ammonium sulfate. Fifter, and degas. 

Mobile phase: See Tobie L 


Table 1 


Time 

(min) 

Solution A 

<%) 

Solution B 
<%1 

0 

92 

3 

21 

64 

36 

30 

0 

100 

31 

92 

a 

40 

92 

€ 


System suitability solution: USP Aprotinin System Suit¬ 
ability RS in Solution A with SUSP Aprotinin Units/mL 
Sampie solution: Aprotinin in Solution A t with 5 USP 
Aprotinin Units/mL 
Chromatographk system 
(See Chromotograpny <621), System Suitability.) 

Modę: LC 

Detector: UV210nm 

Cofumn: 7.5-mm x 7.5-cm; paeking L52 

Column temperaturo: 40° 

Flow ratę: 1 mL/min 
Injection voiume: 40 pL 
System suitability 
Sampie: System suitability solution 
Suitability reguirements 
Retention time: 1 7-20 min for aprotinin 
Relative retention times; 0.9 and 1.0 for N- 
pyroglutamyl-aprotinin and aprotinin, respectwely 
Resolution: NIT 1.0 between /V-pyroglutamyf-apro- 
tinin and aprotinin 

Tafling factor: NMT 2.0 for the aprotinin peak 
Analysis 

Sampie: Sampie solution 

Calculate the percentage of each impurity peak: 


Ff = conversion factor, 4000 
F 2 = difference in the amount of trypsin used in 

Trypsin and aprotinin solution and Dilute 
trypsin solution, 2 


Result - (ri//rr> x 100 

r u = peak response of each impurity 
tj = sum of afl the peak responses from the Sampie 
solution 
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Acceptance eriteria: See Tobie 2 ♦ 


Tabie 2 


Name 

Helative 

Retention 

Time 

Acceptance 

Criteria, 

NMT (%) 

N-Pyroglutamyl- 

aprotlnm 

0.9 

1.0 

Aprotinin 

1.0 

— 

Any other impuritv 

_ 

0.5 

Sum of ali unknown 
impurities 

— 

TO 


« Limit of High Molecular Weight Froteins 

Mobile phase: Aeetonitrile, giadal acetrc acid, and 
water (1:1:3). FEIter, and degas. 

System suitability solution: Aprottnin solution that 
contains about 5 USP Aprotinin Units/mL with about 
2% aprotinin ofigomers. [NOTE—This solution tan be 
obtained by heating lyophilized aprotinin at 112° for 
about 2 h and dissolving the solid at the specified con- 
centration in water,] 

Sample solution: Aprotinin in water, with 5 USP Apro¬ 
tinin Units/mL 
Chromatographic system 
(See Chromatograpny {62]), System Suitability,) 

Modę: LC 

Detector: UV 280 nm 

Column: Series of three 7,8-mm x 30-cm tolumns; 
packing L33 
Flow ratę: 1,0 mL/min 
Injection volume: 100 pL 
System suitability 
Sample: System suitability solution 
Suitability requirements 
Retention time: 24.5-25.5 min for aprotinin 
Relative retention times: 0.9 and 1,0 for the dimer 
and aprotinin, respectively 
Resolution: NIT 1.3 between the dimer and apro¬ 
tinin peaks 

Tailing factor: MMT 2,5 for the aprotinin peak 
Analysis 

Sample: Sample solution 

Calculate the percentage of each oligomer peak: 

Result = (te/rr) x 100 

ru = response of each peak with a retention time 
less tlian that of the aprotinin monomer 
Cj - sum of ali the peak responses 
Acceptance eriteria: Sum of atl the oligomer peak re¬ 
sponses is NMT 1,5%. 

SPECIFIC TESTS 

* Steru. fTY Tests (71): it meets the reguirements when 
tested as dfrected in tesf for Stenlity of the Product to Be 
Examined / Membranę Filtra don, 

® Particulate Mattir im Injectigns (788): Meets the 
requirements 
■ pH (791): 4.5-6.5 

9 BNJECTION5 AND llUlPLAMTED DRUG PRODUCTS (1): MeetS the 
requirements 

o Bacterial Endotoxins Test (85): it contains NMT 0,14 
USP Endotoxin Units per USP Aprotinin Unit. 

ADDITIONAL R£QUIREMENTS 

e Packacing and Storage: Preserve in single-dose contain- 
ers. Storę at up to 25°, and avoid freezing. 


* USP Reference Standards (11) 

USP Aprotinin RS 

USP Aprotinin System Suitability RS 

USP Endotoxin RS 

USP Trypsin Crystaflized RS 


Arcjatrobagn 



C 23 H3 ń N ń 0 5 $ ■ HzO 526.65 

2-Piperidinecarboxylic acid, 1-[(S)-S-[{aminoimlnomethy- 
l)amino]-1 -oxo-2-{[(1,2,3,4-tetrahydro-3-methyi-8-qui- 
nolinyi)suJfony[]amino}pentyl]-4-methyl-, (2 R f 4 R )~ 
monohydrate; 

(2/?,4/?)-4-MethyM ~{NH(1 ,2,3,4-tetrahydro-3-methy!-8-qui- 
nolyS) 5 ulfonyl]-L-arginyi}pipecolic acid, monohydrate 
[141 396-28- 3]. 

OEFBNmON 

Argatroban contains NLT 98,0% and NMT 102.0% of arga- 
troban (Cj^HsóNćO^S), calculated on the anhydrous and 
solvent-free basis. 

IDENTIFICATION 

« A, Infrared Absorption (197K) 

■ B, The retention times of the major peaks of the Sample 
solution correspond to those of the Standard solution , as 
obtained in the Assay , 

ASSAY 

* Procedurę 

[NOTĘ—It is reeommended to keep ali Solutions contain- 
ing argatroban at about 4 D .] 

Solution A: 10 mM ammonium acetate and 5 mM so- 
dium 1-heptanesulfonate 

Solution B: Aeetonitrile and methanol (500:300) 

Mobile phase: See Tobie 1 . 


Table 1 


Time 

Solution A 

Solution B 

(min) 

(%) 

(%1 

0 

60 

40 

20 

60 

40 

35 

50 

50 

50 

20 

ao 

60 

20 

80 

60.1 

60 

40 

72.1 

60 

A0 


Standard solution: 4 mg/mL of USP Argatroban RS tn 
methanol 

Sample solution: 4 mg/mL of Argatroban in methanol 
Chromatographic system 

(See Chromotography (621), System Suitability.) 
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Modę: LC 

Detector: UV 259 nm 
Colomn: 4.6-mm x 25-cm; 3-j*tm packing LI 
Temperatures 
Column: 50° 

Autosampler: 4° 

Flow ratę: 0.6 mL/rmn 
Injection vo[ume: 10 pL 
System suitability 
Sam ple: Standard solution 
Suitability regurrements 
Tailing factor: NMT 1.5 for both peaks 
Relative standard deviation: NMT 1.0% for the sum 
of the peak responses of (R)-argatroban and (5)- 
argatroban 
Analysis 

Samples: Standard solution and Sample solution 
CalcuJate the pereentage of argatroban (CzaHifiNeOsS) 
in the portion of Argatroban taken: 

Result = ( ru/r* ) x (Cs/Cu) x 100 

r u - sum of the peak responses of (tfj-argatroban 
and (5>argatroban from the Sample solution 
fs - sum of the peak responses of {ft)-arqatroban 
and (5)-argatroban from the Standard 
solution 

Cs - concentration of USP Argatroban R$ In the 
Standard solution (mg/mL) 

Cu - concentration of Argatroban in the Sample 
solution (mg/mL) 

Acceptance criteria: Ł 98,0%-1G2*0% on the anhydrous 
and solvent-free basis 

IMPURITIES 

• Residue om ICNtnoM (281): NMT 0*1% 

4 ORGAMIC IMPURITIES 

[NOTĘ— It is recommended to keep ali Solutions contain- 
ing argatroban at about 4°*] 

Mooile phase, Sample solution, and Chromatographic 
system: Proceed as directed in the Assay. 

Sensitivity solution: 2 pg/mL of USP Argatroban RS in 
methanol 

Standard solution: 4 pg/mL each of USP Argatroban 
RS, USP Argatroban Related Compound A RS, and USP 
Argatroban Related Compound B RS tn methanol 
System suitability 

Samples: Sensitivity solution and Standard solution 

Suitability reguirements 

Resolution: NLT 1.2 between (R) -argatroban and (5)- 
argatroban. Standard solution 

Signal-to-noise ratio: NLT 10 for (R)- argatroban. Sen* 
sttivky solution 

Relative standard devration: NMT 5% for alf peaks* 
For argatroban, use the sum of the peak responses of 
{R)-argatroban and (SJ-argatroban, Standard solution * 
A na łysi s 

Samples: Standard solution and Sample solution 
Calculate the pereentage of argatroban related com¬ 
pound A and argatroban related compound B in the 
portion of Argatroban taken: 

Result = (fu/ri) x (CdCy) x 100 


Cu = concentration of Argatroban in the Sample 
solution (mg/mL) 

Cafculate the pereentage of any unspecified impurity in 
the portion of Argatroban taken: 

Result = (fu/fj) x (Cs/Cu) x 100 

r u - peak response of any unspecified impurity 
from Lhe Sutnple solution 

n = sum of the peak responses of (ff)-arqatroban 
and (5>argatroban from the Standard 
solution 

Cj - concentration of USP Argatroban RS in the 
Standard solution (mg/mL) 

Cu - concentration of Argatroban in the Sample 
solution (mg/mL) 

Acceptance criteria: See labie 2. Disregard any peak 
below 0*05%* 


Table 2 


Name 

Relatlve 

Rctention 

Time 

Acceptance 

Criteria, 

NMT f%3 

Argatroban related 
compound A 3 

0.23 

0.15 

Argatroban related 
compound B b 

0.39 

0.15 

f/0-Araatroban c 

1*00 


(STAraatrobam 1 

T03 

_ 

Any unsoedfied impurity 

_ 

0.10 

To tal impurities* 

— 

0.5 


" (2 8,4 fl)-1 tra-N*-{ 3 - methyl qu fn o lin e-8- s ulf onyj) Uarg fnyJ ] - 4- 
m e thy I pi peridi n e- 2 -ca rboxy 1 ic a dd 

lj EU iyf (2 R r 4 ff)-1 -(N*-n itro-L-argi nyI ] -4 - methyI p I perl d (ne-2-ea rboxyla te 
hydrochloride. 

c f 2 R ,4 fi)-4- Me Ehyt-1 - fĄP-[((, fi)-1 2,3,4 - tetrahyd ro-3-methy l-fi -quin- 
olyOsulfonylJ-t-arginyiJpfpecolk acid. 

4 (Z^4ffH-MethyF1 -{NMCCS}* L2, 3 ( 4-tetrflhydro-3-methyl-B-quin- 
oiyI )sti Ifonyl]n*argi nyIJ pi pec ol ic acid* 

ł Totai impurities include specified and unspecified impurities and arga- 
troban related compound C from the test for Cantem of Argatroban ftetot* 
ed Compound C 

m CONTENT OF ARGATROBAN RELATED COMPOUND C 

[Notę— It is recommended to keep al! Solutions eon tai n- 
ing argatroban at about 4*\] 

Bufter: 10 mM ammonium acetate and 5 mM sodium 
1 -heptanesulfonate 

Solution A: Acetonitrile, dehydrated alcohol, and Buffer 
(80:240:680) 

Mobile phase: See Table 3. 


Table 3 


Time 

(min) 

Solution A 

Aceton itrite 

(%) 

0 

100 

0 

70 

100 

0 

71 

30 

70 

91 

30 

70 

92 

100 

0 

102 

100 

0 


r u - peak response of argatroban related 
compound A or argatroban related 
compound B from the Sample solution 
r* = peak response of argatroban related 
compound A or argatroban related 
compound B from the Standard solution 
Cs = concentration of USP Argatroban Related 

Compound A RS or USP Argatroban Related 
Compound B RS in the Standard solution. 
(mg/mL) 


Sensitmty solution: 4 pg/mL of USP Argatroban Re¬ 
lated Compound C RS in methanol 
System suitability solution: 10 mg/mL of USP Arga¬ 
troban RS and 0.1 mg/mt of USP Argatroban Related 
Compound C RS in methanol 

Sample solution: 10 mg/mL of Argatroban in methanol 
Chromatographic system: Proceed as directed in the 
Assay. 
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System suitability 

Sam pies: SensitMty solution and System suitability 
sotution 

Suitability reąuirements 

Resolution: NLT 1,4 between argatroban related 
compound C and (fl)-argatroban, System suitability 
solution 

Signabto-noise ratio: NLT 10, SensitMty solution 
Relative standard deviatfon: NMT 2.5% for arga¬ 
troban related compound C, System suitability solution 

Analysis 

Sample: Sample solution 

Galculate the percentage of argatroban related com¬ 
pound C tn the portion of Argatroban taken: 

Result = { r u Ir T ) x 100 

r u = peak response of argatroban related 

compound C from the Sample solution 
r T - to tai of alJ peak responses from the Sample 
solution 

Acceptance criteria: See Table 4. 


Table 4 


Name 

Relatiue 

Retention 

Time 

Acceptance 

Criteria, 

NMT (°/o\ 

Argatroban related 
compound O 

0,94 

0.15 

{fl)-Arqatroban 

1.00 


fS)-Arqatroban 

1.07 



■* (Z fl,4 R) - 1 -[ W»-Am i n o- N 2 -( 3- m ethy I-1, 2 t 1,4 - tetrahy d roq u i no I i n e- S-s u If o - 
ny I)- L-argInyI] -4 - me thyl piperid i n e- 2-ca rboxy II c ario. 


• CONTENT OF STEREGISOittERS 

[NOTĘ—It is recommended to keep all Solutions contain- 
ing argatroban at about 4°.] 

Mobile phase: Methanoi and water (520:480) 

Standard solution: 04 6 mg/mL of USP Argatroban RS 
in methanoi 

Sample solution: 0.16 mg/mL of Argatroban in 
methanoi 

Chromatographic system 

(See Chromatograpny (621), System Suitability,) 

Modę: LC 

Detector: UV 259 nm 

Column: 4,6-mm x 25-cm; 3-pm packing LI 

Column temperaturę: 50° 

FIow ratę: 0.6 mL/min 
fnjeetion volume: lOpL 

Run time: NLT 1 A times the retention time of (/?)- 
argatroban 
System suitability 
Sample: Standard solution 
Suitability reguirements 

Resolution: NLT 1.2 between (R)-argatroban and {5> 
argatroban 

Relative standard deviatlon: NMT 2.0% for (R)-arga- 
troban and (S)-argatroban 
Analysis 

Sample: Sample solution 

Calcu tatę the percentage of (ft)-argatroban and (5)-ar¬ 
gatroban in the portion of Argatroban taken: 

Result = [(ru or r$)/(ru + r 5 )] x 100 

r u ~ peak response of (fl)-argatroban from the 
Sample solution 

r$ ~ peak response of (5)-argatroban from the 
Sample solution 

Acceptance criteria: See Tobie 5. 


Table 5 


Name 

Relative 

Retention 

Time 

Acceptance 

Criteria, 

_ 

f - Ar aa troban^ 1 

1.00 

63-67 

fSl-Araatroban 11 

1.06 

33-37 


* (2 R,4 R)A - Me thyl -1 - [AF-[(( R)- 1, 2, 3, 4-te tra hyd ro- 3- m ethy I- 8 - qu in - 

otył)s li If onyl]-L-a rg i nyI] pi p eeol Sc acid. 

b (2 R,4 R)-4 - M ethy I -14Ń ? -[(( 5)-1, 2, 3 4 -te trahy d ro -3-m ethy I - 8-q u in - 
otył )s u If ony l]-ca rg i ny I) pi p ecol te acid. 

SPEC1FIC TESTS 

a Water Betermination (921), Method ia : 3.0%-6.0% 

® Bacterial Endotoxins Test (S5): NMT 2.0 Endotoxin 
Units/mg of argatroban 

* RAicrobial Enumeration Tests (61) and Tests for Speci 
fied Microorganssms (62): The totaf aerobic microbial 
count is NMT 10 2 cfu/g, and the total tombined molds 
and yeasts count is NMT IG 2 cfu/g. 

ADD1TIONAL REQUIREMENTS 

* Fackaging and Storage: Preserve in tight, light-resistant 
containers, and storę at controlled room temperaturę. 

* USP Reference Standards (11) 

USP Argatroban RS 

USP Argatroban Related Compound A RS 
(2/?,4/?)-l-[N tl -NItro-N z -(3-methylqu!nolme-8-sulfony[H- 
arginy]]“ 4 -methylpipendine- 2 -carboxy[ic acid. 
CzbH 31 N ? 0 7 S 549.60 
USP Argatroban Related Compound B RS 
Ethy! ( 2 R f 4tf)-l -[N^-nitro-L-arginylJ-4-methylpiperidine- 
2 -carboxylate hydrochloride, 

OsHzbN&Os ■ HO 408,88 
USP Argatroban Refated Compound C RS 
( 2 R , 4 R)A ~[N s “Am i no- Nf 2 -(3-methy!-1,2,3,4-te tra hyd ro- 
quino]ine-8-sulfonyl)-L-arginyl]-4-methylpipendine- 
2 -carboxyltc acid. 

C 23 H 3 7 N 7 G 3 S 523.65 

USP Endotoxin RS 


Arginine 



&Hi 4 N 4 Oj 174.20 

L-Arginine [74-79-3], 

DEFINITION 

Arginine contains NLT 98.5% and NMT 101.5% of 
CóHmN^Oz, as L-arginine, cakulated on the drred basis. 

IDENTIFICATION 

fi INFRARED ABSORPTION (197K) 

ASSAY 
* Procedurę 

Sample: 80 mg of Arginine 

Titrimetric system 
(See Titrlmetry (541).) 

Modę: Direct titration 
Titrant: 0.1 N perchloric acid VS 
Endpoint detection: Potentiometnc 
Blank: 3 mL of formie acid and 50 mL of glacial acetic 
add 

Analysis: Dissolve the Sample in a mixture of 3 mL of 
formie acid and 50 mL of glacial acetic acid, and titrate 
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with Titrant. Calcuiate the percentage of tn 

the portion taken: 

Re suit =[(V”B)xNxFxI 00J/W 

V s Sample titrant voiume (mL) 

B = Błank titrant volume (mL) 

N - titrant normality (mEg/mL) 

F - equivalency factor: 87.10 mg/mfq 

W - weighl of Sample (mg) 

Acceptance criteria: 9S.5%—101.5% on the dried basls 

IMPURITIES 

inorganic Impurities 

* Resipue on Ignition (281): NMT 0.3% 

* Chlorjde and Sulfate, Chłoride (221): A 1.0-g portion 

shows no morę chłoride than corresponds to 0.70 mL of 
0.020 N hydrochloric add (0,05%). 

* Chłoride and Sulfate, Sulfate (221): A I.O^g portion 

shows no morę sulfate than corresponds to 0.30 mL of 
0.020 N suffuric acid (0.03%). 

« Iron (241): NMT 30 ppm 

De te te the fottowing: 

# * HEAVY Metals, Method I (231): NMT 15 ppm* i. 

jaiv JO 18 ) 

Organie Impurities 
« Procedurę 

Adsorbent: 0.25-mm layer of chromatographic silica 
gel mixture 

Standard solution: 0.05 mg/mt of USP L-Argininę RS 
in OJ N hydrochloric acid. [Notę—T his solution has a 
concentration equivalen£ to 0.5% of that of the Sample 
solution,] 

Sample solution: 10 mg/mL of Arginine in 2 N hydro* 
chloric acid 

System suitability solution: 0.4 mg/mL each of USP L- 
Arainine RS and USP i4.ystne Hydrochloride RS in 0.1 
N nydrochloric acid 

Spray reagent: 2 mg/mL of ninhydnn in a mbeture of 
butyl alcohol and 2 N acetic acid (95:5) 

Application volume: 5 pL 

Developmg solvent system: Isopropyl alcohol and am* 
monium hydroxide (7:3) 

Analysis 

Sampies: Standard solution, Sample solution, and Sys¬ 
tem suitability solution 

Proceed as airected under Chromatography (621), 

Thin-Layer Chromatography. Dry the piąte between 
T00 a and 105° until the ammonia disappears com- 
pletely. Spray with Spray reagent, and beat between 
10Q D and 105° for about 15 min. Examine the piąte 
under white light, The chromatogram obtained from 
the System suitability solution exhibits two clearly 
separated spots, 

Acceptance criteria 

lndividual impurities: Any secondary spot from the 
Sample solution is not larger or morę intense than the 
prindpal spot from the Standard solution, NMT 0.5% 
Total impurities: NMT 2.0% 

SPECIFIC TESTS 

* Optical Rotation, Specific Rotation (7815); +26,3° to 
+27.7° 

Sample solution: 80 mg/mL In 6 N hydrochloric acid 
« Loss on Drying (731): Dry a sample at 105° for 3 h: it 
loses NMT 0.5% of its weight 

ADDITIONAL REQUIREMENT5 

* Packaging and Storage: Preserve tn well-closed 
containers. 


* USP reference standards (11) 

USP L-Argtnine RS 

USP i-Lysine Hydrochloride RS 


Arginine Hydrochloride 



C 6 H 14 N^O; • HCI 210.66 

L-Arginine mono hydrochloride; 

L-(+)-Arginine mono hydrochloride [1119-34-2], 

DEFINITION 

Arginine Hydrochloride contains NLT 98.5% and NMT 
101.5% of arginine hydrochloride (CeHuN^* HG), cal- 
culated on the dried basis. 

IDENTIFICATION 

* A. INFRARED AfiSORPTION (197K> 

ASSAY 
» Procedurę 

Sample: 100 mg of Arginine Hydrochloride 
Titrimetric system 
(See Titrimetry (54 1)0 
Modę: Direct titrarion 
Titrant: OJ N perchloric acid V$ 

Endpoint detection: Potentiometric 
Blank: 50 mL of gtacial acetic acid and 3 mL of 98% 
formie acid. Add 6 mL of mercuric acetate TS. 

Analysis: Dissofve the Sample in 3 mL of 98% formie 
acid and 50 ml of glacla! acetic acid, Add 6 mL of mer¬ 
curic acetate TS and titrate with the Titrant. 

Calcuiate the percentage of arginine hydrochloride 
(CfiMuN^Oj - HCI) in tne Sample taken: 

Result = [(17 - 8) x N x F x 100]/W/ 

17 = Sample titrant volume (mL) 

B = Biank titrant volume (mL) 

N = titrant normality (mEq/ml) 

F - equivalency factor, 105.3 mg/mEq 

W = weight of Sample (mg) 

Acceptance criteria: 98,5%-101.5% on the dried basls 

IMPURITIES 

* Residue on Ignition (281): NMT 0.1% 

* Chłoride and Sulfate, Sulfate (221); Al .6-g portion 

shows no morę sulfate than corresponds to 0.50 mL of 
0,020 N sulfuric add (0.03%). 


Defete the fołłowłng; 

*» Heavy Metals, Method I (231) 

Test preparation: Proceed as directed in the chapter, 
except to dissolve 1.0 o rn 20 mL of water, add 2 mL of 
1 N acetic add, and dfTuie with water to 25 mL. 

Acceptance criteria: NMT 20 ppm* 2om 

* Chromatographic Purity 

System suitability solution: 0.4 mg/mL each of USP Ar¬ 
ginine Hydrochloride RS and USP L-Lysine Hydrochloride 
RS in water 

Standard solution: 0,05 mg/mL of USP Arginine Hydro¬ 
chloride RS in water. [NOTĘ—This solution has a con¬ 
centration equivalent to about 0.5% of that of the Som- 
ple solution .] 

Sample solution: 10 mg/mL of Arginine Hydrochloride 
in water 
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Chromatographk system 

(See Chromatograpny (621), Thin-Layer Chroma to- 
grophy.) 

Modę: TLC 

Adsorbent: 0.25-mm layer of chromatographk silica 
gel mixture 

Application volume: 5 |iL 

Developing solvent system: Isopropyl aicohol and 
arrmnonium hydroficie (70:30) 

Spray reagent: 2 mg/mL of ninhydrin in a mixture of 
butyl aicohof and 2 N acetie add (95:5) 

Analysis 

Samples: System suitobitity solution, Standard solution, 
and Sample solution 

Proceed as directed in the chapter. Dry the piąte be- 
tween 100° and 105 c until the ammonia disappears 
completely, Spray with Spray reagent , and heat be- 
tween 100° and 105° for about 15 min, Examine the 
piąte under white light. The System suitabifity solution 
exhibits two deariy separated spots. 

Acceptance criteria: Any secondary spot from the Som- 
pte solution is not larger or morę intense than the prin* 
cipal spot from the Standard solution , 

Indrvidual Impurłties: NMT 0,5% 

Total impurities: NMT 2.0% 

SFECIFIC TEST5 

* Optical Rotation, Specific Rotation (781S): +21 A° to 
+23,6* (t = 20°) 

Sample solution: 80 mg/mL in 6 N hydrochloric add 

* Loss on Dryinc (731): Dry a sample at TOS* for 2 h: it 
loses NMT 0.2% of its weight. 

Change to read: 

* Chlorjde Content 

Sample: 350 mg of Arginine Hydrochloride 
Ti tri metrk system 
(See Titrimetry (54 1)0 
Modę: Direct titration 
Titrant: OJ N silver nitrate VS 
End point detection: Colorimetric 

• (£FtH 

Analysis: Transfer the Sample to a porcetain casserole, 
and add 140 mL of water and 1 ml of dichlorofluores- 
cein TS. Mix and titrate with the Titrant until the S(lver 
chloride flocculates and the mixture acquires a faint 
pink colon 

Calculate the percenfage of chloride (C!) in the Sample 
taken: 

*Resuft = (l^ x N x F T00)/kV# (bw 
V = Sample titrant volume (mL) 

• (ERB t-Apr-2D1Ó) 

N = titrant norma lity (m£q/mL) 
f = equivaiency factor, 35,45 mg/mEq 
W = weight of Sample (mg) 

Acceptance criteria: 16,5%-1 7.1 % 

ADDITIGNAL REQUIREIU1ENTS 

* Packaging and Storage; Preserve in weli-closed 
containers, 

» USP Referenci Standards (11) 

USP Arginine Hydrochloride RS 
USP uLysine Hydrochloride RS 


Arginine Hydrochloride Injection 

» Arginine Hydrochloride Injection is a sterile so¬ 
lution of Arginine Hydrochloride in Water for In- 


jection. It contains not less than 9.5 percent and 
not morę than 10.5 percent of CsHu^Oa - HCI. 

It contains no antimicrobial agents. 

NOTĘ —The chloride ion content of Arginine Hy¬ 
drochloride Injection is approximately 475 mEq 
per L. 

Packaging and storage—Prcservc in singlc-dosc eon tai n 
ers, preferably of Type I! glass. 

USP Reference standards (11)— 

USP Arginine Hydrochloride RS 
USP Enaotoxin RS 

Labeling—The tabel States the totaf osmoiar concentration 
in mOsmol per L. Where the contents are less than 100 mL, 
or where the label States that the injection \s not for direct 
injection but is to be dlluted before use, the label alterna- 
tive!y may stale the total osmolar concentration in mOsmol 
per mL. 

Identification— 

A: Transfer 1 mL of the Injection to a 200-mL volumetric 
fiask, and dilute with water to volume, To 1 ml of this dilu- 
tion add 2 mL of a solution of 0,02% 8-hydroxyquinolme in 
3 N sodium hydroxide, and add 1 mL of 0.1% N-bromosuc- 
cinimide solution: an orange color is produced. 

B: It meets the requirements of the tests for Chloride 
(191), 

BacteHaB Endotoxin$ Test (85)—It contains not morę 
than 0,01 USP Endotoxin Unit per mg of arginine hydro¬ 
chloride. 

pH (791): between 5,0 and 6.5. 

Other requirements—It meets the requirements under h> 
jectiom and tmpianted Drug Products (1). 

Assa y— 

Coior reagent— Dissolve 28.0 g of potassium hydroxide 
and 2.0 g of potassium sodium tartrate in 100 mL of water 
Cool, and add, in the order narned, 100 mg of 2,4-dkhloro- 
1-naphthol, 180 mL of alcohol, and 20.0 mL of 0,475% so- 
dtum hypochlorite solution, Mix by swirling, and allow to 
stand at room temperaturę for 1 hour before using, This 
Color reagent may be stored in a glass-stoppered bottle, in a 
refrigerator, for 2 months. 

Standard preparation—D\$$a\ve an accurately weighed 
auantity of USP Arginine Hydrochloride RS in water, and 
dilute quantitatively and stepwise with water to obtaln a 
solution baving a known concentration of about 40 pg per 
mL, 

Assay preparation —Pipet into a 1 OG-mL volumetric fiask a 
volume of Injection, equivalent to 200 mg of arginine hy¬ 
drach loride, add water to vofume, and mix. Pipet 5 mL of 
this solution into a 250-mL yolumetrie fiask, add water to 
yolume, and mix. 

Procedurę —Transfer 2.0-mL portions of the Assay prepara¬ 
tion and the Standard preparation , respectively, to sępa ratę 
flasks, and treat each as follows, Add 2.0 mL of potassium 
iodide solution (3 in 1000), mix, and allow to stand for 
15 minutes, Add 6.0 mL of Color reagent , mix, and allow to 
stand for 15 minutes. Add 2.0 mL of sodium hypochlorite 
solution (19 in 10,000), mix, and allow to stand for 15 min¬ 
utes. Concomitantiy determine the absorbances of both So¬ 
lutions in 1-cm cells at the wavelenqth of maximum absorb- 
anee at about 520 nm, with a suitaole spectrophofometer, 
using water as the blank. Calculate the quantity # in ma, of 
C 6 H h N^ 0 2 - HCI in each mL of the injection taken by tne 
formula: 

S(C/VKAu/As) 

in which C is the concentration, in pg per mL, of USP Argi¬ 
nine Hydrochloride RS in the Standard preparation; 1/ is the 
volume, in mL, of Injection taken; and Au and A$ are the 
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absorbances of the Solutions from the Assay preporation and 
the Standard preporation, respectiveJy, 


AripBprazoBe 



C 23 H 27 CIZN 3 O 2 448.59 

2(1 tf)-Quinolinone, 74444-(2 / 3"didilorophenyf)-1- 

( li perazi ny I] buto xy]-3,4-di hydro-; 

4- [4-(2,3-Dichloropheny I )-1 -piperazi ny !]bu toxy]-3,4~ 
dihydrocarbostyri! [129722-12-9]. 

DEFINITION 

Aripiprazole contains NLT 98.0% and NMT 102,0% of 
aripiprazole (C 23 H 27 G 2 N 3 O 2 ), calculated on the dried basis, 

IDENTIFICATION 
* A, INFRARED ABSORPTION (197K) 

b B> The retention time of the major peak of the Sampie 
soiution corresponds to that of the Standard soiution, as 
obtained in the Assay. 

ASSAY 
□ Procedurę 

Protect the Solutions from lighL 
Diluent: Acetonitrile, methanol, water, and acetic acid 
(30:10:60:1) 

Soiution A: Acetonitrile and 0.05% triffuoroacetic acid 
(10:90) 

Soiution B: Acetonitrile and 0.05% tnfluoroacetic acid 
(90:10) 

Mobile phase: See Tabfe 1. 


Table 1 


Time 

fmin^ 

Sofulion A 

(%> 

Soiution B 

(%) 

0 

80 

20 

2 

80 

20 

10 

65 

35 

20 

10 

90 

25 

10 

90 

26 

80 

20 

35 

80 

20 


[Notę —The gradient was established on an HPLC sys¬ 
tem with a dwell volume of approximate3y 650 jiL] 
System suitability soiution: 1 pig/ml each of USP 
Aripiprazole RS and USP Aripiprazole Related Com- 
pound F RS in Diluent 

Standard soiution: 0.1 mg/mL of USP Aripiprazole RS 
in Diluent 

Sampie soiution: 0.1 mg/mL of Aripiprazole in Diluent 
Chromatographic system 

(See Chromatography {621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 
Column: 4.6-mm x 10-cm; 3-pm packing LI 
Ffow ratę: 1.2mL/min 
łnjection volume: 20 pL 
System suitability 

Sam pies: System suitability soiution and Standard 
soiution 

[Notę —The relatrve retention Limes for aripiprazole and 
aripiprazole related compound F are 1.0 and 1.1/ 
respectively.] 


Suitability recjuirements 
Resojution: NLT 2.0 between aripiprazole and 
aripiprazole related compound F, System suitability 
soiution 

Tarling factor: NMT 1,5 for aripiprazole, System suita¬ 
bility soiution 

Relative standard deviatlon: NMT 1.0%, Standard 
soiution 
Analysrs 

Samples: Standard soiution and Sampie soiution 
Calculate the percentacje of aripiprazole (C 23 H 27 CI 2 N 3 O 2 ) 
in the portion of Aripiprazole taken; 

Resuit = (ro/rs) x ( Q/Cy ) x 100 

fu - peak area from the Sampie soiution 

r$ - peak area from the Standard soiution 

Cs = concentration of USP Aripiprazole RS in the 
Standard soiution (mg/mL) 

Cu = concentration of Aripiprazole in the Sampie 
soiution (mg/mL) 

Acceptance criteria: 98.0%-102,0% on the dried basis 

mpunmts 

* Residue on IgNITION (28T): NMT 0.1% 

Defete the folio wing : 

** Heavy Metals, Method II (231): NMT 10 ppm* ( omdat i- 

lan-ZOIS) 

« ORGAN1C Impurities 

Protect the Solutions from light 

Diluent, Soiution A, Soiution B, Mobile phase. System 
suitability soiution. Standard soiution, Sampie solu- 
tion, Chromatographic system, and System suitabil- 
ity: Proceed as dErected in the Assay , 

Analysis 

S ampIe: Sampie solution 

Calculate the percentage of each impurity En the por- 
don of Aripiprazole taken: 

Resuit - (rjrj) x (1/F) x 100 

r, - peak response of each impurfty from the 
Sampie soiution 

r u = peak response of Aripiprazole from the Sampie 
soiution 

F = relative response factor (see Table 2) 

Acceptance criteria: See Jobie 2. 


Table 2 


Name 

Rebtive 

Retention 

Time 

Refative 

Response 

Factor 

Acceptance 
Criteria, 
NMT {%> 

Aripiprazole related 
compound G* 

0.9 

0.72 

0.10 

Aripiprazole 

1,0 

_ 

_ 

Aripiprazole related 
compound F b * 

1.1 

1.0 

0.10 

Aripiprazole 4,4'- 

dimerd 

1.3 

1.0 

0.10 


J 7 -- {4 -[4-(2,3 - Dich loroph e nyI) pi perazi n -1 -y I] bu to xy} q u fna Fi n- 2( 1 H)-or e, 
4(2,3-Dichbrophenyl)-1 -[^HZ-ojco-1 ,2, 3,4~tetrahydroquinoEin-7-ytax- 
y )bu ty F] p i p e razi n e 1 -o % ade, 
c If possible from the manufacturirsg process, 
d 1, T '-(ELhane-1 ,1 ‘-diyf)bis(2 ł 3-dich3oro-4-{4-[3,4-dihydroquinoIin-2Cl H)- 
one - 7-y ioxy b u ty I] pi p erazi n- 1 -y J] b e n zene). 


USP Monographs 























USP Monographs 


2858 Aripiprazole / Official Monographs 


USP 40 


Table 2 (Continued) 


Name 

Reiatfre 

Retention 

Time 

RelatWe 

Response 

Factor 

Acceptance 
Criteria, 
NMT f%Y 

Any other individuaf 
. jmpunty 


1.0 

0.10 

Totai impurities 

_ 

— 

0.50 


‘ 7-{Ą-[Ą »3 '■Oidiloi oplienyl)pipc raxsn~1 -yI ]bu toxy) q u Inottn-2{1 I fy-ane. 
b 4-{2 h 3-Dichlorophenyiy 1 *[4*{2-oxo-1 ,2,3,4-tetrahydroquinolin-7-ylox- 
y) bu ty I ] pi perozi n e 1 -oxide. 
c tf possible from the manufacturfng process. 

1 f V-(Etl»r«-l # l ^^0bls{2>djChloro^-(4-[3 ł 4-dihydroquinolin-2(1 
on e- 7-y lo>ty bu ty l]pi perazłn -1 *yt \ benzen e). 

5PEC1FEC TESTS 

p ioss ON Drying (731) 

Analysis: Dry at 105° for 3 h. 

Acceptance criteria: NMT 0,5% 

ADDITIONAL REQUIREMENTS 

■ Packaging and Storage: Preserve in tight containers. 

Storę at controlled room temperaturę. 

* USP Reeerenge Standards (11) 

USP Aripiprazole RS 

USP Aripiprazole Related Compgimd F RS 
4-(2,3*D!chlorophenylH -[4-(2-oxo-l ,2,3,4-tetrahydro- 
quinolin-7-yloxy)butyl3piperazine 1-oxide. 
C^CI^Oj 464,38 


Aripiprazole Tablets 

DEFINITION 

Aripiprazole Tablets contain NIT 95.0% and NMT 105,0% 
of the labeled amount of aripiprazole (C 23 H 27 CI 2 N 3 O 2 ). 

IDENTIFICATION 

P A, INFRARED ABSORPTION <197K> 

Standard: Add 30 mL of ethyl acetate to 30 mg of USP 
Aripiprazole RS, Shake for 10 min, centrifuge for NUT 5 
min, and pass the supernatant through a suitable mem¬ 
branę filter. To the filtra te add 15 mL of water, shake 
for 5 min, and centrifuge for NLT 10 min. Transfer 
20 mL of the upper layer to a Container and add anhy- 
drous magnestum sulfate, as needed. Shake weil, pass 
through a suitable membranę filter, and evaporate the 
ethyl acetate on a water bath under reduced pressure. 
Use the residue, [Notę—A centrifuge speed of 2000 
rpm may be suitable,] 

Sample: Grind a suitable number of Tablets and trans¬ 
fer a suitable portion of the ground Tablets, equivalent 
to 30 mg of aripiprazole, to an appropriate Container. 
Add 30 mL of ethyl acetate, shake for TO min, centrL 
fugę for NLT 5 min, and pass the supernatant through 
a suitable membranę filter. To the filtra te add 15 mL of 
water, shake for 5 min, and centrifuge for NIT 10 min. 
Transfer 20 mL of the upper layer to a Container and 
add a suitable amount or anhydrous magnesium sulfate. 
Shake weJI, pass through a suitabfe membranę filter, 
and evaporate the ethyl acetate on a water bath under 
reduced pressure. Use the residue. [notę—A centrifuge 
speed of 2000 rpm may be suitable.] 

Analysis 

Samples: Standard and Sample 
Acceptance criteria: Meet the reguirements 

* B. The retention time of the aripiprazole peak of the 
Sample solution corresponds to that of the Standard solu - 
t/ 0 / 7 , as obtained in the Assay , 


ASSAY 


C hangę ta read: 

• Procedurę 

Solution A: *2.8 g/L of anhydrous sodium sulfate# m u 
fun.zoi 6 } in water 

Mobile phase: Acetonitrile, methanol, Solution Ą and 
glacial acetfc add (33:11:56:1) 

Internal standard solution: 0,33 mg/mL of USP Propyl¬ 
paraben RS in Mobile phase 

Standard stock solution: 1 mg/mL of USP Aripiprazole 
RS in Mobile phase 

Standard solution: 0.2 mg/mL of USP Aripiprazole RS 
prepared as follows. Transfer 10.0 mL of Standard stock 
solution and 10.0 mL of Internal standard solution to a 
50-mL volumetrić fiask, and dilute witb Mobile phase to 
vo!ume, 

Sample solution: Nominally 0.2 mg/mL of aripiprazole 
from Tablets prepared as follows, Powder NLT 20 Tab¬ 
lets and transfer a suitable portion of the powder to an 
appropriate volumetric fiask. Add 40% of the finał fiask 
volume of Mobile phase and 20% of the finał fiask vol- 
ume of Internal standard solution . Shake for 10 min, and 
dilute with Mobile phase to volume, Centrifuge, if nec- 
essary, and pass the supernatant throuoh a suitable fil¬ 
ter of NMT 0.5-pm porę size, discard the first 1 mL of 
filtrate, and use the subsequent fiitrate. 
Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 
Coiumn: 4,6-mm x 25-cm; 5-pm packing LI 
Flow ratę: 1 mL/min 
Injection volume: 10 jiL 
Run time: NLT 2 times the retention time of 
aripiprazole 
System suitability 
Sample: Standard solution 

[Notę—T he relative retention times for aripiprazole and 
propylparaben are about 1.0 and 1.5, respectively,j 
Suitability reguirements 
Resoiution: NLT 8 between aripiprazole and 
propylparaben 

Talling factor: NMT 1,7 for aripiprazole and for 
propylparaben 

Relative standard deviation: NMT 2.0% for the peak 
response ratio of aripiprazole to propylparaben 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
aripiprazole (C 23 H 27 CI 2 N 3 O 2 ) in the portion of Tablets 
taken; 

Result = (RufRs) * (Q/Cu) x 1 00 

Ru - peak response ratio of aripiprazole to 

propylparaben from the Sample solution 
= peak response ratio of aripiprazole to 
propylparaben from the Standard solution 
C 5 - concentration of USP Aripiprazole RS in the 
Standard solution (mg/mL) 

Cu = nominał concentration of aripiprazole in the 
Sample solution (mg/mL) 

Acceptance criteria: 95,0%-105.0% 

PERFORMANCE TESTS 


Chtmge to read: 

• Dl 5 SOL U TJ ON <711) 

Medium: pH 1,2 hydrochlonc add buffer (Transfer 
250 mL of 14,9 g/L of potassium chloride in water to a 
1-L volumetric fiask, add 425 mL of *0,2 N hydrachlo- 
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ric acid,* (rbh^oiśj and dilute with water to volume, 
Degas the resulting solution or pass the resulting solu¬ 
tion through a filter under vacuum.), degassed; 900 ml 
Apparatus 2 : 60 rpm 
Time; 30 min 

Procedurę: Determine the percentage of the labeled 
amount of aripiprazole (C^H^Ch^Oz) dlssolved by us~ 
Ing efther the Spectrometric procedurę or the Chromato- 

f rophic procedurę described below* 
pectrometric procedurę 
Standard stock solution: 1 mg/mL of USP 
Aripiprazole RS in alcohol 
Standard solution: (f/900) mg/mL of USP 
Aripiprazole RS from Standard stock solution in Me¬ 
dium, where i is the label claim, in mg/Tablet 
Sample solution: Pass a portion of the solution under 
test through a suitable fiiter, discarding the first 5 mL 
of filtrate. 

Instrumental conditrons 
Modę: UV 

Analyticaf wavelengths: 249 and 325 nm 
Celi length: 1 cm 
Blank: Medium 
Analysis 

Samples: Standard solution and Sample solution 
Caiculate the percentage of the labeled amount of 
aripiprazole (C 21 H 27 G 2 N 3 O 2 ) dissolved: 

Resuit = (AJAi) x Ci x i/x (l/t) x 1 00 

Au = absorbance at 249 nm minus the absorbance 
at 325 nm of the Sample solution 
Ai - absorbance at 249 nm minus the absorbance 
at 325 nm of the Standard solution 
Cs = concentration of USP Aripiprazole RS in the 
Standard solution (mg/mL) 

V = volume of Medium , 900 mL 
t = label claim (mg/Tablet) 

Chromatographic procedurę 

Solution A: # 2.8 g/L of anhydrous sodium sulfate* m 

I -lun 2016) 

Solution B: 13,9 g/L of głaciai acetic add and 23*9 g/ 
L of sodium acetate# Hun*ntf in water 
Mobile phase: Aceton i tri le, methanol, Solution A, and 
glaciai acetic add (40:10:50:1) 

Drluent: Solution B and methanoj (50:50) 

Interna! standard solution: # 0*ó7 pg/mL* m i jun^oiej 
of USP Propylparaben RS in Diluent 
Standard stock solution A: 1 mg/mL of USP 
Aripiprazole RS in Mobile phase 
Standard stock solution B: 0*002 mg/mL of USP 
Aripiprazole RS from Standard stock solution A in Me¬ 
dium passed through a suitable filter of NMT 0.5-pm 
porę size, discarding the first 6 mL of filtrate 
Standard solution: 0,001 mg/mL of USP Aripiprazole 
RS from Standard stock solution B prepared by com- 
bining 5 mL of Standard stock solution B and 5 mL of 
Internaf standard solution 

Sample stock solution: Pass a portion of the solution 
under test through a suitable filter of NMT 0.5-pm 
porę size, discarding NLT the first 6 mL of filtrate, 
Sample solution: Combine 2 mL of Sample stock solu- 
0'on with 2 ml of InternaI standard solution * 
Chromatographic system: Proceed as directed in the 
Assay except as follows. 
injection volume: 100 jiL 
Run time: NLT 2 times the retention time of 
aripiprazole 
System suitability 
Sample: Standard 50 /uf/on 

[NOTĘ—The refative retention times for aripiprazole and 
propylparaben are about 1.0 and 1.8, respectively.] 
Suitability reguirements 
Resolution: NLT 10 between aripiprazole and 
propylparaben 


Relatlve standard deviation: NMT 1.5% for the 
peak response ratio of aripiprazole to 
propylparaben 
Analysis 

Samples: Standard solution and Sample solution 
Caiculate the percentage of the labeled amount of 
aripiprazole (C23H27O3N3O2) dissolved: 

Resuit = (Ru/Ri) x QxVx(VL)xlQQ 

Ru = peak response ratio of aripiprazole to 

propylparaben from the Sample solution 
Rs = peak response ratio of aripiprazole to 

propylparaben from the Standard solution 
C s - concentration of USP Aripiprazole R$ in the 
Standard solution (mg/mL) 

V - volume of Medium , 900 mL 
i - label claim (mg/Tablet) 

Tolerances: NLT 75% (Q) of the labeled amount of 
aripiprazole (CaafhrCbNjO*) is dfssofved. 

* Uniformity of Dosaoe Units (905): Meet the 
reguirements 

IMPURITIES 


Cbange to read: 

• ORCANIC IMPURITIES 

Protect Solutions from light, 

Buffer: 9.6 g/L of dibaslc ammonium citrate, 1*6 g/L of 
citric add, and 2,9 g/L of *sodium dodecyl suffate* (AEM . 

6) in water, Adjust with # 11 g/L of dibaslc ammo¬ 
nium citrate in water* CR0 or *9.6 g/L of anhy- 

drous citric acid in water* m to a pH of 4,7, if 

needed. 

Mobile phase: Acetonitrfle and Buffer (45:55) 

Diluent: Acetonitrile, water, and glaciai acetic acid 
(40:60:1) 

System suitability solution: 0.5 mg/mL of USP 
Aripiprazole RS, and 0*0005 mg/mL each of USP 
Aripiprazole Related Compound F RS and USP 
Aripiprazole Related Compound G RS in Diluent 
Sample solution: Nommally 0.5 mg/mL of arrpiprazote 
from Tablets prepared as follows. Powder NLT 20 Tab- 
lets, transfer a suitable portion of the powder equivalent 
to NLT 4 mg of aripiprazole to an appropriate Con¬ 
tainer, and add a suitable volume of Diluent Shake for 
10 min and centrifuge, sf necessary* Pass the superna- 
tant through a suita6le filter of NMT 0.5-pm porę size, 
discard the first 1 mL of filtrate, and use the subseauent 
filtrate. 

Chromatographic system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 
Coiumn: 4,6-mm x 15<m; 5-pm packing LT 
Fiow ratę: 1 mL/min 
injection vo!ume: 20 pL 
Run time: NLT 2 times the retention time of 
aripiprazole 
System suitability 
Sample: System suitability solution 
[Notę —See Tobie 1 for the relative retention times,] 
Suitability reguirements 

Resolution: NIT 3 between aripiprazole related com¬ 
pound G and aripiprazole 

Srgnal-to-noise ratio: NLT 10 for aripiprazole related 
compound F and aripiprazole related compound G 
Analysis 

Sample: Sample solution 

Caiculate the percentage of each degradation product 
in the portion of Tablets taken: 

Resuit = (fy/o) x 100 
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r u “ peak response of each degradation product 
from the Sample solution 

Tt = sum of aJI the peak responses from the Sample 
solution 

Acceptance criteria; See Tobie 1. 0 Di$regard peaks that 
are less than 0,1% of the aripiprazole peak,* (rb i-jun-zoić) 


Tsbte 1 


Name 

Relative 

Retention 

Time 

Acceptance 

Criteria, 

niwt (%> 

Aripiprazole related compound F 

0.54 

*0,3* fRB l-n*! 
imi 

Aripiprazole related compound C 

0.61 

0.3# ™ 

J0T61 

Ariaiorazole 

1.0 


Any individuaJ unspecified 
deqradation product 

— 

*0,2* (It&l-fun- 

Total degradation Products 

— 

1.0 


APDETIONAL REQUIREMENTS 

* Packaging and Storage: Preserve in tight containers. 

Storę at controlted room temperaturę, 

• USP reference standards (11) 

USP Aripiprazole RS 

USP Aripiprazole Related Compound F RS 
4-(2,3‘ i Dichlorophenyl)-1-[4”(2-0X0-1,2,3,4-tetrahydro- 
quinoJin“7-yloxy)butyf]piperazine 1 -oxide, 
C 2 iH 2 7C\ 2 NiOi 46438 
USP Aripiprazole Related Compound C RS 
7~{4-[4-(2,3-Dichlorophenyl)plperazm-1-yl]butoxy}qui- 
nolin-2(l H)-one. 

Cz^asCbN^Oa 44637 
USP Propylparaben RS 


Aripiprazole Oraiiy Disintegrating 
Tablets 


DEFIN1TION 

Aripiprazole Oraiiy Disintegrating Tablets contain NLT 90,0% 
and NMT 110.0% of the labeled amount of aripiprazole 
(CnH^OaNsOi). 

IDENTIFICATION 
p A. 9NFRARED ABSORPTION (197A) 

p B. The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution, as 
obtarned in the Assay. 

ASSAY 
* Procedurę 

Solution A: 2,84 g/L of sodium sulfate in water 
Buffer: 3.48 g/L of di basie potassium phosphate ad- 
justed with pnosphoric add to a pH of 8.2 
Mobile phase: Acetonitrile and Buffer (50:50) 

Drluent A; Acetonitrile, methanoi, Solution A f and gla- 
ciał acetic acid (33:11:56:1) 

Diluent B: Acetonitrile and 0.1 M hydrochforic acid 
(20:80) 

System suitabiiity solution: 0,01 mg/mL each of USP 
Aripiprazole RS and USP Aripiprazole Related Com- 
ound G RS in Diluent A. Sonicafion and shaking may 
e used to aid in dissolution. 

Standard solution: 0.25 mg/mL of USP Aripiprazole RS 
In Diluent B. Sonication may be used to aid in 
dissolution. 

Sample solution: Nomlnally 0.2-0,3 mg/ml of 
aripiprazole from NLT 5 Oraiiy Disintegrating Tablets 


prepared as follows. Transfer NLT 5 Oraiiy Disintegrat- 
ing Tablets to a suitable volumetric fiask and dilute wlth 
Diluent B to NMT 75% of the finał fiask vo!ume. Sonri 
cate for 5 min and shake for 15 min. Dilute with Diluent 
B to volume. Pass the resultlng solution through a suita¬ 
ble filter and use the filtrate. 

Chromatographic system 
(See Chromatograpny (62'\) / System Suitabiiity .) 

Modę: LC 

Detector: UV 252 nm 

Column: 4.6-mm x 10-cm; 3.5-pm packing LI 
Ffow ratę: 1 mL/min 
Injection voiume: 10 jiL 
Run time: NLT 1.4 times the retention time of 
aripiprazole 
System suitabiiity 

Samples: System suitabiiity solution and Standard 
solution 

[NOTĘ—The relative retention times of aripiprazole re¬ 
lated compound C and aripiprazole are 0.74 and 1.0, 
respectivefy.] 

Suitabiiity reąuirements 

Resolution: NLT 3.0 between aripiprazole related 
compound G and aripiprazole, System suitabiiity 
solution 

Talling factor: NMT 1,5, Standard solution 
Relative standard deviation: NMT 1.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sampie solution 
Calculate the percentage of the labeled amount of 
aripiprazole (CzsH^ChN^) in the portion of Oraiiy 
Disintegrating Tablets taken; 

Result = (r u /r 5 ) x (C 5 /CJ x 100 

fu - peak response from the Sample solution 

fs - peak response from the Standard solution 

Cs - concentration of USP Aripiprazole RS En the 
Standard solution (mg/mL) 

Cu - nominał concentration of aripiprazole in the 
Sample solution (mg/mL) 

Acceptance criteria: 90.0%-11 0.0% 

PERFORMANCE TE5TS 

* DlSINTEGRATJON (701): NMT 60 s 

* Dissolution (711) 

Medium: pH 4,0 sodium acetate trihydrate buffer 
(3.0 g/L of sodium acetate prepared as follows. Transfer 
a suitable guantity of sodium acetate to a suitable Con¬ 
tainer containing 90% of the finał Container vo!ume of 
water. Adjust with glaciaf acetic acid to a pH of 4.0. 

Add water to the finał volume.), degassed; 1000 mL 
Apparatus 2: 75 rpm 
Time: 30 min 

Mobile phase: Acetonitrile and 0.025 M hydrochloric 
acid (40:60) 

Standard solution: (L/1000) mg/ml of USP 
Aripiprazole RS in Mobile phase where i is the la bel 
daim in mg/Tablet 

Sample solution: Pass a portion of the solution under 
test through a suitable filter, discarding the first few 

mL. 

Chromatographic system 

(See Chromatograpny (62 1), System Suitabiiity,) 

Modę: LC 

Detector: UV 225 nm 
Column: 4,ó-mm x 15-cm; 5-pm packing LI 
Flow ratę: 1 mL/min 
Injection volume: 20 pL 
Run time: NLT 1.5 times the retention time of 
aripiprazole 
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System suitability 
Sample: Standard solution 
Suitability requtrements 
Relative standard deviation: NMT 2.0% 

Analysis 

Sampfes: Standard solution and Sample solution 
Cakulate the percentage of the labefed amount of 
aripiprazole (C^H^ChNiOa) dissolved: 

Result - (r u /n) x Qx Vx(1/L) x 100 

fu = peak response from the Sample solution 

r$ = peak response from the Standard solution 

Cs = concentratton of USP Aripiprazole RS in the 
Standard solution (mg/ml) 

V = volume of Medium, 1 000 mL 
i — label tlaim (mg/Tablet) 

Toierances; NLT 80% (Q) of the labeled amount of 
aripiprazole (C 23 H 27 G 2 N 3 O 2 ) is dissolved. 

• Uniformity of Posagi Units (905): Meet the 
requirements 

IMPURITIES 

O Organic Impurities 

Solution A: Water and trifluoroacetic acid (100: 0.05) 
Solution B: Acetemitrile and trifluoroacetic acid 
(100: 0.05) 

Solution C: 2.84 g/L of sodium sulfate in water 
Mobile phase: See Tahle 1. 


Table 1 


Time 

(min) 

Solution A 

(%) 

Solution B 
(°/o) 

0 

90 

10 

20 

70 

BO 

40 

42 

58 

50 

10 

90 

55 

10 

90 

56 

90 

10 

60 

90 

10 


[Notę— The gradient was established on an HPLC sys¬ 
tem with a dwell volume of approximately 1.0 mL] 

Diluent: AcetonItrlle, methanol, Solution C, and glacial 
acetic acid (33:11:56:1) 

System suitability solution: 250 pg/mL of USP 
Aripiprazole RS, and 0.5 pg/mL each of USP Aripiprazole 
Related Compound F RS and USP Aripiprazole Related 
Compound C RS in Diluent. Sonication may be used to 
aid In dissolution. 

Sample solution: Nominalły 0.2-0.3 mg/mL of 
aripiprazole from NLT 5 Oraily Disintegrating Tablets 
prepared as foilows. Transfer NLT 5 Orally Disintegrat¬ 
ing Tablets to a suitable volumetric fiask. Add about 
70% of the totaf volume of Diluent Sonicate for 10 min 
and sbake for 10 min. DHute with Diluent to volume. 
Pass the resulting solution through a suitable filter and 
use the filtrate. 

Chromatographic system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 

Column; 4.6-mm x 15-cm; 3-pm packing LI 

Flow ratę: 1 mL/mln 

fnjection volume: 20 |liL 

System suitability 
Sample: System suitability solution 
[Notę—S ee Tahle 2 for the refative retention fimesj 
Suitability requirements 

Resolutfon: NLT 4.0 between aripiprazole related 
compound C and aripiprazole; NLT 1.5 between 
aripiprazole and aripiprazole related compound F 


Analysis 

Sample: Sample solution 

Calculate the total peak response for individual impuri¬ 
ties and aripiprazole from the Sample solution: 

Resuft ^ I [n x (1 /F) ] + r u 

r t - = peak response of each degradation product 
from the Sample solution 
F = reiative response factor (see Tobie 2) 
ru - peak response of aripiprazole from the Sampie 
solution 

Calculate the percentage of each degradation product 
in the portion of Orally Disintegrating Tablets taken: 

Result - (ir/rr) x (1/F) x 100 

n - peak response of each degradation product 
from tne Sample solution 

r T - total peak response for individual impurities 
and aripiprazole from the Sample solution 
F - relative response factor (see Tahle 2) 
Acceptance criteria: See Tahle 2. Disregard peaks less 
than 0.05%. 


Table 2 


Hame 

Relative 

Retention 

Time 

ReDalive 

Response 

Factor 

Acceptance 

Criteria, 

NMT 

Aripiprazole related 
compound C 

0,96 

0.77 

0.3 

Ad pi prażcie 

1.0 

_, 

__ 

Aripiprazole related 
compound F 

L 03 

1.0 

0.3 

Any individual 
unspedfied 
deqradation product 


1,0 

0.2 

Total degradation 

Products 



1,0 


ADDiTiONAL REQUIREMENTS 

o Packagfng and Storage: Preserye in tight containers. 

Storę at controlled room temperaturę. 

O USP REFERENCE STANDARDS (11) 

USP Aripiprazole RS 

USP Aripiprazole Related Compound F RS 
4-(2,3-Dichlorophenyl)-l -[4-(2-oxod ,2,3,4-tetrahydro- 
quinolin-7-y[oxy)buty!]pfperazine 1 -oxide. 

C 23 H 2 7 CI 2 N 3 Ó 3 464.38 

USP Aripiprazole Related Compound C RS 
7-{4-[4-(2,3-Dich3oropheny!)piperazin-1-yl]butoxy}qui- 
nolin- 2(1 hf)- one. 

CasHaOiNiÓ* 446.37 


Arsanilic Acid 



CsHhAsNO, 217.05 

p-Aminobenzenearsonic acid [98-50-0]. 

» Arsanilic Acid contains not less than 98.0 per- 
cent and not morę than 102.0 percent of 
CeHeAsNOj, calculated on the dried basis. 
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Packaging and smirage-—Preserve in well-dosed contain- 
ers. 

Labeling —Label it to indicate that it is for veterinary use 
only. 

USP Reference sfandards (11)— 

USP Arsanilic Acid RS 

Identification, infrared Absorption (197K). 

Loss on drying (731)—Dry it in vacuum at B0 D for 4 hours: 
it loses not morę tban 0.5% of its werghL 
Limit of o-ars aura i lic acid— 

Mobile phase— Dissolve 4.04 g of monobasic potassium 
phosphate in 985 ml of water, add 2 mL of phosphoric 
acid, and mix. Add 10 ml of methanol, mix, and degas. 
Make adjustments if necessary (see System Suitability under 
Chromatography (621)). 

Standard solution —Transfer about 67 mg of o-arsaniiic 
acid, accurately weighed, to a 100-mi voiumetric fiask, add 
about 65 mg of warm (about 70 a to 80°) water, and shake 
or sonicate to dissoive. Al Iow to cool, dii u te with water to 
volume, and mix. Dilute a portion of this solution guantita- 
tiveJy and stepwise with water to obtain a solution having a 
known concentration of about 0,001 2 mg of o-arsanilit acid 
per ml. 

Test solution —Transfer about 50 mg of Arsanilic Acid, ac- 
curately weighed, to a 50-mL vofumetric fiask, add about 
30 ml of warm water, and shake or sonicate to dissolve. 
Aflow to coof, dilute with water to yolume, and mix. 

Chromotographic system (see Chromatography (621))—The 
liguid chromatograph is eguipped with a 242-nm detector 
and a 4.6-mm x 15-cm column that contalns 5-pm base- 
deactlvated packlng LI and is maintained at a constant tem¬ 
peraturę of about 30°. The flow ratę is about 1.5 ml per 
minutę. Chromatograph the Standard solution, and record 
the peak responses as directed for Procedurę; the capacity 
factor, k t for the o-arsaniiic acid peak is between 2.8 and 
3.8; and the relative standard deviation for repficate injec- 
tions is not morę than 2,5%. 

Procedurę— Separateiy inject egual volumes (about 20 jiL) 
of the Standard solution and the Test solution into the chro¬ 
matograph, record the chromatograms, and measure the ar- 
eas of the responses for the oarsanilrc acid peaks. Calculate 
the percentage of o-arsanilic acid in the portion of Arsanilic 
Add taken by the formula; 

5000(C / W)(fu/ r$) 

in which C is the concentration, in mg per mL, of o-arsanific 
acid in the Standard solution; W \s the welght, in mg, of 
Arsanilic Acid taken to prepare the Test solution; and ru and 
r$ are the responses of the o-arsanilic acid peaks obtained 
from the Test solution and the Standard solution , respecth/ely: 
not morę than 0,12% is found. 

Limit of anilinę— 

Mobile phase — Dissolve 7.76 g of monobasic potassium 
phosphate In 950 mL of water, add 50 mL of methanol, 
mix, and degas. Make adjustments if necessary (see System 
Suitability under Chromatography (621)). 

Standard solution —-Transfer about 1 76 mg of anilinę, ac¬ 
curately weighed, to a 25-mL voiumetric fiask, add about 
1 mL of rneLhanol, swirl, Lhen add abuuL 15 mL uf watei, 
and shake to dissolve, Dilute with water to volume, and 
mix. Dilute a portion of this solution quantitatively and step- 
wise with water to obtain a solution having a known con¬ 
centration of about 0.00045 mg of anilinę per mL, 

Test solution— Transfer about 50 mg of Arsanilic Acid, ac¬ 
curately weighed, to a 50-mL volumetric fiask, add about 
30 mL of warm (about 70° to 80°) water, and shake or soni¬ 
cate to disso3ve. Al Iow to cool, dilute with water to volume, 
and mix. 

Chromotographic system (see Chromatography (621))—The 
liguid chromatograph is eguipped with a 235mm detector 


and a 4.6-mm x 15-cm column that contalns 5-prn base- 
deactivated packi ng LI and is maintained at a constant tem¬ 
peraturę of about 3G a . The flow ratę is about 1.5 mL per 
minutę. Chromatograph the Standard solution, and record 
the peak responses as directed for Procedurę; the capacity 
factor, k\ for the anilinę peak is between 2.3 and 3.3; and 
the refative standard deviatlon for replicate injections Is not 
morę than 3,0%, 

Procedurę —Separateiy inject equal vol u mes (about 50 pL) 
of the Standard solution ano the Test solution Into the chro¬ 
matograph, record the chromatograms, and measure the ar- 
eas of the responses for the anilinę peaks. Calculate the per¬ 
centage of anilinę in the portion of Arsanilic Acid taken by 
the formula: 

5000(C/ W)(r u /rs) 

in which C is the concentration, in mg per mL, of anilinę in 
the Standard solution; W i s the we i g lit, in mg, of Arsanilic 
Acid taken to prepare the Test solution; and fu and r* are the 
responses of the anilinę peaks obtained from the Test solu- 
tion and the Standard solution, respectively: not morę than 
0.045% is found. 

Assay—Transfer about 125 mg of Arsanilic Add, accurately 
weighed, to a 50-mL conical fiask, and add 10.0 mL of a 
mixture of sulfuric add, nitrie acid, and perchloric acid 
(1000:50:50) and several glass beads. Digest on a hot piąte 
for about 1 hour, increasing the temperaturę of the hot 
piąte in steps untll a ring of sulfuric acid rises into the neck 
of the fiask. Allow to cool, to the coiorless solution add 
about 400 mg of hydrazine sulfate, and heat the fiask vigor- 
ousfy on a hot piąte untif a ring of sulfuric acid rises into the 
neck of the fiask. Allow to cool, and wash down the rim, 
neck, and Insides of the fiask with about 1 mL of water. 

Heat the fiask again until a ring of sulfuric acid rises into the 
neck of the fiask, Allow to cool, and transfer the coiorless 
solution, with the a id of about 80 mL of water, to a 125-mL 
conical fiask. Add 10 mL of hydrochlonc add and severai 
drops of 0.002 M potassium iodide, cool to between 0° and 
5°, and titrate with 0.1 N potassium permanganate VS to a 
pale pink endpomt, maintaining the temperaturę between 
0 D and 5° during the titration. Perform a blank determina- 
tion, and make any necessary correction. Each mL of 0.1 N 
potassium permanganate is equivalent to 10.852 mg of 
CgHaAsNO}. 


Articaine Hydrochloride 



C 13 H 20 N 2 O 3 S ■ HCI 320.84 

2-Thiophenecarboxylic acid, 4-methyL3-[[1-oxo-2- 
(propyiamino)propyl]amino]-, methyl ester, 
mono hy d ro ch I ori d e; 

Methyl 4-methyl-3-[2-(propylamino)propionamido]-2-thT 
ophenecarboxylate, monohydrochloride [23964-57-0]. 

DEFINSTION 

Articaine Hydrochloride contains NLT 98.5% and NMT 
101 . 0 % of CnHzoNzOjS ■ HCI, calculated on the dried 
basrs. 

IDENTIFICATION 

o A. Infrared Absorption (197) 

Standard solution: 12 mg/mL of USP Articaine RS In 
methylene chloride. Transfer 20 pL of this solution onto 
a 300-mg disk. 
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Sample solution: Dissolve 100 mg of Articaine Hydra¬ 
ch loride in 5 ml of water. Add 3 ml_ of a saturated solu- 
tion of sodium bicarbonate, and shake twice with 2mL 
of methylene chloride* Combine the methylene chloriee 
layers, dilute with methylene chloride to 5.0 mL, and 
dry over anhydrous sodium sulphate* Transfer 20 /iL of 
this solution onto a 300-mg disk. 

* B* IDENTIFICATION TESTS— GENERAL, Chloride (19\) 

ASSAV 

« Procedurę 

Sample solution: 250 mg of Articaine Hydrochloride to 
a 250-mL conical fiask Add 5.0 mL of 0*01 M hydro- 
chloric add and 50 ml of alcohol StJr to dissolve, 
Analysis: Titrate with 0.1 M sodium hydroxide VS # de- 
termining the endpoint potentiometrlcally, using a glass 
electrode* Calcu la te the voiume of sodium hydroxide 
consumed by reading the volume added between the 
two points of inflection, Each mL of 0.1 M sodium hy- 
droxide Is equivalent to 32.08 mg of CuH^NzChS ■ HC1* 
Acceptance criteria; 98,5%=101.0% on the dried basis. 

IMPURITIES 

Inorganfc Impurities 

Delete the fottowing; 

•* Heavy Metals, Method I (231) 

Sample solution: 200 mg/ml of Articaine 
Hydrochloride 

Acceptance criteria: NMT 5 ppm* i0 nk^ i^zgi s) 

* RE51DUE ON IGNITION (28!) 

Sample: 1 g 

Acceptance criteria: NMT 0.1% 

Organie impurities 

* Procedurę 

Buffer solution: 2.02 g of sodium 1-heptanesulfonate 
and 4,08 g of potassium dihydrogen phosphate m 1 L 
of water. Adjust with phospnoric add to a pH of 2.0. 
Mobile phase: Acetonitnle and Buffer solution (1 ;3) 
Standard solution: 2 pg/mL of USP Articaine Related 
Compound A, and 1 pg/mL each of USP Articaine Re¬ 
lated Compound £ RS and USP Articaine Hydrochloride 
RS in Mobile phase * [NOTĘ—This sofution is also used la 
determine the reporting threshold limit.] 

Sample solution: 1 >0 mg/ml of Articaine Hydrochlo¬ 
ride in Mobile phase 
Chromatograpnic system 
(See Chromatography (62 1), System Suitabifity.) 

Modę: LC 

Detector: UV 276 nm 

CoJumn: 4,ć-mm x 25-cm; packlng LI 

Temperaturę: 45* 

Fłow ratę: 1 mL/min 
Injection size: 10 pL 
System sultability 
Sampie: Standard solution 
Suitability requirements 

Resolutio-n: NLT 1.2 between articaine related com¬ 
pound A and articaine related compound E 
Analysis 

Samples: Standard sofution and Sample solution. 

[Notę—R un time is 5 times the retention time of 
articaine.] 

Calcu late the percentage of any articaine related com¬ 
pound A in tne portion of Articaine Hydrochloride 
taken: 

Result = (ru/rs) x (Cs/Cu) x 100 

r y - response of articaine related compound A 
from the Sample solution 

rs = response of articaine related compound A ł 
from the Standard solution 


Q = concentration of USP Articaine Related 

Compound A RS in the Standard solution 
(mg/ml) 

Cu = concentration of Articaine Hydrochloride in 
the Sample solution (mg/mL) 

Calculate the percentage of each individuaf impurity in 
the portion of Articaine Hydrochloride taken: 

Resul t =- (ruM) x (C s /Gt>) x 100 

ru = response of each indMdual impurity from the 
Sampfe solution 

h - response of articaine hydrochloride from the 
Standard solution 

Cs = concentration of USP Articaine Hydrochloride 
RS in the Standard solution (mg/mL) 

Cu = concentration of Articaine Hydrochloride in 
the Sample solution (mg/mL) 

[NOTĘ—Disregard any peak below 0,05%.] 

Acceptance criteria 

lndividual impurities: See Impurity Tobie T 
Tata! impurities: NMT 0,5%* [NOTĘ—Excluding arti¬ 
caine related compound A.] 


Impurity labie 1 


Name 

Relative 

Retention 

Time 

Acceptance 

Criteria, 

NMT 

Articaine acid fl 

0,6 

0.1 

Ethvlafticaine b 

0*7 

0.1 

Articaine related com¬ 
pound A ę 

0.8 

0.2 

Articaine related com¬ 
pound E d 

0.86 

0*1 

Articaine acld-propion- 
amidr 

0.9 

0,1 

Articaine 

1.0 

__ 

Butyl articaine' 

1.7 

0,1 

DioroDylarticalnea 

2.1 

0,1 

3-Ammoarticaine fi 

2.6 

0,1 

Articaine Isooropyl ester 1 

3.6 

0.1 

Bromo compound* 

4.0 

0,1 

Any other individual Im- 
Durlty 


0*10 


4-MetHyJ-3-[[(2 RS)-2 - (propylamIno)propanoyI|amino] thiophene-2-carbox - 
ylic add. 

I Met hy I 3-[[(2 S)-2-(ethy la m i n ojpropanoy I }a m i no] -4-methy Ith top h en e ■ 2 * 
carboxylaie. 

c Methy I 4- met hyl- 3-[2- (p ropyla min o)aeetam rdo] th iop h e ne-2-c arboxyla te. 

Met hyl 3-[2-(i sopropy fa mj no)p ropana mi d o]-4- m et hyl th i ophene-2-c arbo x- 
ylate, 

M-Methy!*N.propyl*3-[[(2flS)-2-(propylamino)propanoyl]amino]thiophene’ 

2*carbQxamfrfe, 

f Me thy I 34[{2R5^2-(bu ty tam) no )p ropa n oy l]a m in o]-4-methyl thiophe ne-2- 
carboxylate. 

g Methy I 3 - [[£2 fl5)-2-(di p ropy la mino) propan oyl]am in o j-4- methy I thiophe ne- 
2'Carboxyiate. 

h Metłiył 3-amlno-4-melhylthiophene*2-carboxylate. 

I I -MetbyteLhyl 4-meibyJ-3-[[{2RS)-2-(propy ta m ino) propanoyfja mino J 
th tophen e-2-ca rboxy la te. 

1 M elhyl 3 4 f(2flS) ‘2 -bromopropa noyI lam in o]-4 -methy! th tophen e-2-carbox- 
yłate. 

5PECIFIC TESTS 

* Loss on Drying <731): Dry at 105 Q for 5 h: it loses NMT 
0.5% of its weight 

• FH (791) 

Sample solution: 10 mg/ml 
Acceptance criteria: 4*2-5.2 

ADDITIONAL REQUIREMENTS 

o Packaging and Storage: Preserve in Itght-reslstant 
containers* 
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■ USP Reference Standards <11} 

USP Articaine RS 
USP Articaine Hydrochloride RS 
USP Articaine Related Compound A RS 
Methyl 4-methyl3-[2-(propylamino) acetamido]thi- 
ophene-2-ca rboxy fate. 

Ci 2 Hi 8 N 2 0 3 S 27035 
USP Articaine Related Compound E RS 
Methyl 3-[2-{isopropyEamtno) propanami do] 
4-methyithiophene-2-carboxylate. 

CnHaoNaO^S 28437 


Articaine Hydrochloride and 
EpnimephirBne OrsSectiorB 

DEF1NITION 

Articaine Hydrochloride and Epinephrine Injection is a sterile 
solution of Articaine Hydrochloride and Epinephrine, in 
Water for Injection, and contains NLT 95,0% and NMT 
105.0% of the labeled amount of articaine hydrochloride 
(C^HjoNiO^ ■ HCI) and NLT 90.0% and NMT 115.0% of 
the labeled amount of epinephrine (C 9 H 13 NO 3 ). 

fl DENTf FICATBON 

o A. The retention times of the articaine and epinephrine 
peaks from the Sampie solution correspond to those of 
the Standard solution, asobtained in the Assays for Arti¬ 
caine Hydrochloride and Epinephrine , re$pectively, 

ASSAY 

• Articaine Hydrochloride 

Buffer: Glacial acetlc acid and water (50:930). Adjust 
with 2 N sodium hydroxide to a pH of 3.4, 

Mobile phase: Acetonitrile and Buffer (22:78) 

Standard stock solution: 40 mg/mL of USP Articaine 
Hydrochloride RS in water 

Standard solution: 0.8 mg/mL of USP Articaine Hydro¬ 
chloride RS in Mobile phase from Standard stock solution 
Sampie solution: Equivalent to 0.8 mg/mL of articaine 
hydrochloride in Mobile phase from a portlon of 
Injection 

Chromatographic system 

(See C hromatograpny <621}, System Suitability.) 

Modę: LC 

Detector: UV 270 nm 

Column: 4.6-mm x 25-cm; 5~|im packing LI 

Flow ratę: 1 mL/min 

Injection size: IOjiL 

Run time: 2.5 times the retention time of articaine 
System suitability 
Sampie: 5 tan dard solution 
Suitability requirements 
Tailing factor: NMT 2.2 

Relative standard deviation: NMT 1.0%, from six 
injections 
Analysis 

Samples: Standard solution and Sampie solution 
Calculate the percentage of the labeled amount of arti¬ 
caine hydrochloride (C 13 H 20 N 2 O 3 S ■ HCI) in the portlon 
of Injection taken: 

Result = (r u frs) x (G/Cu) x 100 

ry = peak response from the Sampie solution 

rs - peak response from the Standard solution 

G = concentration of USP Articaine Hydrochloride 
RS in the Standard solution (mg/mL) 

Cu - nominał concentration of articaine 

hydrochloride In the Sampie solution 
(mg/mL) 


Acceptance criteria: 95.0%-105.0% 

a Epinephrine 

Mobile phase: Mix 50 ml of glacial acetic acid and 
930 ml of water. Adjust with 2 N sodlum hydrox!de to 
a pH of 3.4, In this solution, dlssolye 1,2 g of sodlum 
1-neptanesulfonate, and add 1,0 mL of OJ M edetate 
disodium and 0.298 g of potassium chloride. Add 
150 mL of methanoL 

Diluent: 0.5 mg/mL potassium metabisulfite In water 
System suitability solution: 22 pg/mL of epinephrine 
from USP Epinephrine Bltartrate RS and 20 pg/mL of 
norepinephrine from USP Norepinephrine Bltartrate RS 
in Diluent 

Standard stock solution: 0.55 mg/mL of epinephrine 
from USP Epinephrine Bitartrate RS in Diluent 
Standard solution: Dllute a suitable vo!ume of the 
Standard stock solution with Diluent to obtain a finał 
concentration of i mg/mL of epinephrine, where i is 
the fabel daim of epinephrine In the Injection. 

Sampie solution: Use the Injection directly, 
Chromatographic system 
(See Chromo tograpny <621), System Suitability*) 

Modę: LC 

Detector: Amperometric electrochemlcal 
Reference electrode: 5ilver/silver chloride 
Working electrode: Glassy carbon 
Potential: +650 mV 
Detector temperaturę: 28 ± 2° 

Column: 4,0-mm x 25-cm; 5-pm packing L7 
Flow ratę: i mL/min 
Injection size: 2 pi 

Run time: 1,7 times the retention time of epinephrine 
System suitability 
Sampie: Sys tem s u i ta bil i ty so lu tio n 
[NOTĘ—The relative retention times for norepinephrine 
and epinephrine are 0.90 and 1.0, respectively.j 
Suitability reguirements 

Resolution: NLT 1.5 between the norepinephrine and 
epinephrine peaks 

Tailing factor: NMT 2.0 for the epinephrine peak 
Relative standard deviation: NMT 1.0% for the epi¬ 
nephrine peak, from six injections 
Analysis 

Samples: Standard solution and Sampie solution 
Calculate the percentage of the labeled amount of epi¬ 
nephrine (C 9 H 13 NO 3 ) in the portion of Injection taken: 

Result - (rufrs) x (G/Cu) x 100 

ru “ peak response from the Sampie solution 

r$ - peak response from the Standard solution 

C 5 = concentration of epinephrine in the Standard 
solution (mg/mL) 

Cu - nominał concentration of epinephrine in the 
Sampie solution (mg/mL) 

Acceptance criteria: 90.0%-l 15.0% 

PERFORMANCE TESTS 
« OELIVERABLE VOLUME <698) 

For Articaine Hydrochloride and Epinephrine Injection 
packaged in single-dose containers: Meets the 
reguirements 

IMPURITIES 

« Organic Bmpurities, Limit of Articaine Related 

COMPOUNDS 

Mobile phase. Standard stock solution, Sampie solu¬ 
tion, and Chromatographic system: Proceed as di- 
rected In the Assay for Articaine Hydrochloride. 

Standard solution: 0.8 mg/mL or USP Articaine Hydra¬ 
ch I o ri de RS from Standard stock solution and 40 pg/mL 
of USP Articaine Related Compound B RS in Mobile 
phase 
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System suitabifity 
Sample: Standard solu don 
[Notę—S ee Table 1 for relative retention times.] 
Suitabifity requiremen£s 
Taiting facton NMT 2.2 for the articaine peak 
Resolution: NLT 1.25 between the articaine relafed 
compoLind B and articaine peaks 
Refative standard deviation: NMT 1.0% for the arti¬ 
caine peak 

Analysis 

Sampfes: Standard solution and Sample solution 
[Notę—A rticaine related compounds elute at relative re¬ 
tention times of NMT 2.0 with respect to the articaine 
peak.] 

Calculate the percentage of articaine related com¬ 
pounds and any other individual impurity in the por- 
tion of Injection taken: 

Result = (fu/fs) X (Cs/ Cu) x 100 

Tu - response of each indMdua! impurity from the 
Sample solution 

r$ = response of articaine from the Standard 
solution 

Cs = concentration of articaine in the Standard 
solution (mg/ml) 

Cu - nominai concentration of articaine in the 
Sample solution (mg/ml) 

[NOTĘ—Disregard any peak beJow 0.05%.] 

Acceptance criteria: See Tobie 1. 


labie 1 


Marne 

Relative 

Retention 

Time 

Acceptance 
Criteria, 
NMT (%) 

Articaine related compound B 

0.6 

0,5 

Articaine 

1.0 

_ 

Any other indMdual impurity 


0.2 

Total Empurities 


0.5 


o Grganic Ompurjties, Limit of Epinephrine Related 
Compounds 

Mobile phase, System suitabifity solution. Standard 
solution, Sample solution, Chromatographic system, 
and System suftability: Proceed as directed in the As - 
say for Epinephńne. 

Analysis 

Samples: Standard solution and Sample solution 
[Notę—E pinephrine related compounds elute between 
relative retention times of 0.35 and 1.0, with respect 
to the epinephrine peak.] 

Calculate the percentage of epinephrine related com¬ 
pounds and any other individual impurity in the por- 
tion of Injection taken: 

Result - (ru/fs) x (Cs/Cy) x 100 

fu = response of each indh/tdual Impurity from the 
Sample solution 

r* - response of epinephrine from the Standard 
solution 

Q = concentration of epinephrine in the Standard 
solution (mg/ml) 

Cu - nominał concentration of epinephrine in the 
Sample solution (mg/mL) 

Acceptance arteria; See Tobie 2. 


Table 2 


Name 

ftefative 

Retention 

Time 

Acceptance 
Criteria, 
NMT (°/o) 

Epinephrine suifonate* 

0.46 

7.5 

Specified impurity 

0.52 

8 

Epinephrine 

1.0 

_ 

Anv other indiyidual impurity 


1 

Total impurities 

— 

10 


11 1 -(3,4-Dihydroxyphenyl)-2'CmeŁhylaminQ)etHane5ulfonic: acid. 


SPEC8F0C TESTS 

® pH (791): 2.7-5.2 

* Bacterial Endotoxins Test (85): NMT 07 USP Endo- 

toxin Unlt/mg of articaine hydrochloride 

* Sterility Tests (71): it meets the reguirements when 
tested as directed for Test for Sterility of the Product to Be 
Examined / Membranę FHlration. 

* Particulate WIatter in Injections (788): Meets the 
reguirements 

* Other Requlrements: it meets the requirements under 

Injections and Implanted O rug Products (1), 

ADDETBONAL REQLIIREIVBENTS 

® PACKAC1NG and Storage: Preserve in singie-dose contain- 
ers, preferably of Type I glass. Storę at controlled room 
temperaturę. 

* OSP Reference Standards (11) 

USP Articaine Hydrochloride RS 
USP Articaine Related Compound B RS 
4-Methyl-34[2-(propylamino)propanoy]]amino}thi- 
ophene-2-carboxylic acid. 

Ci2H lfl N 2 0 3 S 270.35 
USP Endotoxin RS 
USP Epinephrine BilarLrate RS 
USP Norepinephrine Bitartrate RS 


Ascorbic Acid 



CeHaOa 176.12 

L-Ascorbic add [50-81-7], 

DEFINITION 

Ascorbic Add contains NLT 99.0% and NMT 100.5% of 

CdHsOń, 

IOENT1F9CATBON 
« A. INFRARED ABSORPTŁON (197K) 

« B. A 20-mg/ml solution reduces alkaline cupric tartrate 
TS slowly at room temperaturo but morę readily upon 
heating, 

ASSAY 
o Procedurę 

Sample: 400 mg of Ascorbic Acid 
Titrimetric system 
(See Titrimetry (541),) 

Modę: Direct titration 
Titrant: 07 N iodine V5 
Endpoint detection: Visual 
Blank: 100 ml of wafer and 25 ml of 2 N sulfuric 
acid, Add 3 mL of starch T5. 
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Analysis: Dissolve tbe Sampie in a mixture of 7 00 ml of 
water and 25 ml of 2 N su [furie acid. Add 3 ml of 
starch TS, and t[tratę immediately wlth Titrant untii a 
persislent vioJet-blue co[or is obtained. 

Calcu lale the percentage of ascorbic acid (CćHbOs) in 
the portion of Ascorbic Acid taken: 

Resuft = {(V-B)xNxFx 100 ]/W 

V - sampie titrant volume (mL) 

B = blank titrant volume (ml) 

N = titrant normality (mEq/mL) 

F = equivafency factor, 88,06 mg/mEq 

W - weight of Sampie (mg) 

Acceptance criteria: 99.0%-1 00.5% 

EMPURITIE5 

o RESIDUE ON 9CNITION (281): NMT 0.1% 


Delete the fotlowing: 

*• Heavy Metals (231) 

Sampie solution: 1 g in 25 mL of water 
Acceptance criteria: NMT 20 ppm# (oftidai Hac&oie) 

SPEOFOC TESTS 

o Optical Rotation, Spedfic Rotation (7815) 

Sampie solution: 100 mg/mL in carbon dioxide-free 
water. Perform the test immediately after preparation of 
the Sampie solution. 

Acceptance criteria: +20.5° to +21.5° 

ADDITIONAL REQUIREMENTS 

® Packagjng and Storage: Preserve in tight, lighuresistant 
containers. 

» USP Reference Standards (11) 

USP Ascorbic Acid RS 


Ascorbic Add Irciectiora 

DEFINITION 

Ascorbic Acid Injection es a stenie solution, in Water for In- 
jection, of Ascorbic Add prepared with the aid of Sodium 
Hydroxide, Sodium Carbonate, or Sodium Bicarbonate. It 
contains NLT 90.0% and NMT 110.0% of the labeled 
amount of ascorbic acid (CgHaOs). 

I DEMTf FICATEON 

o A. 

Analysis: To a volume of Injection, equivalent to 40 mg 
of ascorbic acid, add 4 mL of OJ N hydrochloric acid, 
then add 4 drops of methylene blue TS, and warm to 
40T 

Acceptance criteria: The deep blue colon becomes ap- 
preciably lighter or is completely dtscharged wEthin 3 
min. 

* B. The retention tlme of the major peak of the Sampie 
solution corresponds to that of the Standard solution , ob- 
tained as directed in the Assay. 

Delete the foltowtng; 

C. Identification Tests—General, Sodium <191): Meets 
the requirements Ai jsp^ 


ASSAY 
o Procedurę 

Mobile phase; DissoEve 15.6g of dibasic sodium phos- 
phate and 12.2 g of monobasic potassium phospnate in 
2000 mL of water, and adjust wlth phosphoric add to a 
ph of 2.5 ± 0,05. 

Standard solution: 0.5 mg/mL of USP Ascorbic Acid RS 
in Mobile phase. [Notę—R efrigerate and storę protected 
from light untii use. The solution ts stabEe for at least 24 
h. Inject within 3 h after removal from the refrigerator.] 
Sampie solution: DiEute the Injection, if necessary, with 
Mobile phase to obtain a solution with a concentration 
of about 0.5 mg/mL. [Notl—R efrigerate and storę pro¬ 
tected from Eight untif use. The solution is stable for at 
least 24 h. inject within 3 h after removal from the 
refrigerator.] 

Chrom atographic system 

(See Chromatography <621), System Suitability.) 

Modę: LC 

Detector: UV 245 nm 
Column: 1 50-cm x 6-mm; packing L39 
Flow ratę: 0,6 mL/mEn 
Injection volume: 4 pL 
System suitability 
Sampie: Standard solution 
Suitability reguirements 
Column effidency: NLT 3500 theoretica! plates 
Talling factor: NMT 1.6 
Relative standard deviation: NMT 1.5% 

Analysis 

Sam pies: Standard solution and Sampie solution 
Calculate the percentage of the labeted amount of as- 
corbic acid (CaHaOś) in the portion of Injection taken: 

Result = (fir/n) x (Cs/ Cu) x 100 

tu - peak response from the Sampie solution 

rs - peak response from the Standard solution 

Q = concentration of USP Ascorbic Add RS in the 
Standard solution (mg/mL) 

Cu - nominaE concentration of ascorbic add in the 
Sampie solution (mg/mL) 

Acceptance criteria: 90.0%-]10.0% 

IMPURITIES 

* Limit of Oxalate 

Analysis: Dilute a volume of Injection, equtvalent to 
50 mg of ascorbic acid, with water to 5 mL. Add 0.2 ml 
of acetic acid and 0.5 mL of calcium chlohde TS. 
Acceptance criteria: No turbidity is produced in 1 min. 

5PECIFIC TESTS 

* PH (797): 5.5-7.0 

* Other Requirements: It meets the requirements in Injec- 

tions and (mplanted Drug Products (1). 
o Bacterial EWD0T0XIN5 Test (85): It contains NMT 1,2 
USP Endotoxln Units/mg of ascorbic acid. 

ADD9TIOHAL REQUIREMENT5 

* Packacing and Storage: Presen/e in light-resistant, sm- 
gfe-dose containers, preferably of Type 1 or Type IE glass. 

* LABEL1NG: In addition to meeting the reguirements in La- 
beling (7), La bel $ and La bel ing for Injectanle Products ( 
fused-seal containers of the Injection in concentrations of 
250 mg/mL and greater are labeled to indicate that sińce 
pressure may develop on long storage, precautions 
should be taken to wrap the Container in a protective 
covering while it is being opened. 


Add the following: 

C. The Injection imparts an intense yelfow color to a 
nonluminous flame.Łaj 
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* USP HeFERENCE $TANDARDS (11) 

USP Ascorbic Acid RS 
USP Endotoxln RS 


Ascorbic Acid Orał Soiution 


DEFINITION 

Ascorbic AcEd Orał Solutjon is a solution of Ascorbic Acid in 
a hydroxylic organie solvent or an agueous mixture 
thereof. It contains NLT 90.0% and NMT 110,0% of the 
labeled amount of ascorbic acid (CćHbGś)* 

IDENTIFICATION 
® A. 

Sample solution: A yolume of Ora! Solution equivalent 
to 40 mg of ascorbic acid 

Analysis: To the Sample solution add 4 ml of 0.1 N hy- 
drochforic acid, then 4 drops of methylene blue TS, and 
warm to 40°. 

Acceptance criteria: The deep blue color becomes ap- 
preciably lighter or is completely discharged within 3 
min, 

o B. 

Sample solution: A yolume of Orał Solution equivalent 
to 20 mg of ascorbic acid 

Analysis: To the Sample solution add 15 ml of trichloro- 
acetic add solution (1 in 20). Add 200 mg of activated 
charcoal, shake the mixture yigorously for 1 min, and 
pass through a smali fluted fllter, returnlng the filtrate, 
if necessary, until elear. To 5 mi of the filtrate add 1 
drop of pyrrole, agitate gently until dIssolved, then heat 
in a batn at 50°. 

Acceptance criteria: A blue color develops, 

ASSAY 
° Procedurę 

Sample solution: Transfer a yolume of Orał Solution 
equivalent to 50 mg of ascorbic acid, previously dfluted 
with water if necessary, to a 100-mL volumetnc fiask. 
Add 20 ml of metaphosphoric-acetic acid TS, dii u te 
with water to yolume, and mlx. 

Blank: A mixture of 5.5 mL of metaphosphoric-acetic 
acid T5 and 15 mL of water 
Titi imetric system 
(See Titrimetry (541).) 

IViode: Dlrect titradon 

Titrant: Standard d ich loro phenof-indophenol VS 
Analysis: Transfer a yolume of the Sample solution , 
equivalent to 2 mg of ascorbic acid, into a 50-mL coni- 
ca! fiask. Add 5 mL of metaphosphoric-acetic add TS, 
and titratę with Titrant until a rose-plnk color persists 
for at least 5 s. Correct for the yolume of the Titrant 
consumed by the Blank, 

Calculate the percentage of ascorbic acid (C 6 H B 0 6 ) in the 
portion of Orał Solution taken: 

Result = {[(14- 14) x f\/W\ x 100 

V$ - Titrant yolume consumed by the Sample 
solution (mL) 

14 - Titrant yolume consumed by the Blank (mL) 

F - concentration of Titrant In terms of its 

equlvaient of ascorbic acid (mg/mL) 

W - nominał amount of ascorbic acid taken for 
Analysis (mg) 

Acceptance criteria: 90.0%-l 10.0% 

OTHER COMPONENTS 

« Alcohol Determination, Method I (611) (if present): 
90.0%-110.0% of the labeled content of alcohol 
(C 2 LUOH) 


ADDITIONAL REQUIRE(VSENTS 

* Packaging and Storage: Preserye in tight, light-reslstant 
containers. 

o Labeling: La bel Ora! Solution that contains alcohol to 
State the alcohol content. 


Ascorbic Add Tabiets 


DEFINITION 

Ascorbic Acid Tabiets contain ascorbic add In the form of 
ascorbic add (GHaOs), sodium ascorbate (GhbNaOć), cal- 
dum ascorbate dihydrate (C] 2 H^CaOi 2 '2H 2 0), or thelr 
mlxture in an amount equivalent to NLT 90.0% and NMT 
110.0% of the labeled amount of ascorbic add (C ć H b Qó). 

IDENTIFICATION 

o A. 

Sample solution: Triturate a guantity of finely pow- 
dered Tabiets with diluted alcohol to make a solution of 
ascorbic add with a concentration of 20 mg/mL, and 
filter. 

Analysis: Add alkaline cupnc tartrate TS to a portion of 
the Sample solution. 

Acceptance criteria: The Sample solution reduces a [ka¬ 
linę cuprlc tartrate TS sfowly at room temperaturę but 
morę readlly upon heating. 

O B. 

Sample solution: Use the Sample solution from Identifh 
cation test A . 

Analysis: To 2 mL of the Sample solution add 4 drops of 
methylene blue TS, and warm to 40T 
Acceptance criteria: The deep blue color of methylene 
biue becomes appreclabiy lighter or is completely dis¬ 
charged within 3 min. 

* C 

Sample solution: Use the Sample solution from Identifi¬ 
cation test A , 

Analysis: To 1 mL of the Sample solution add 15 mL of 
tnchioroacetic acid solution (1 in 20) and 200 mg of 
activated charcoal, shake the mixture yjgorously for 1 
min, and pass through a smal! fluted filter, returnlng 
the filtrate if necessary, until elear. To 5 mL of the ffl- 
tratę add 1 drop of pyrrole, agitate gently until dis- 
sofved, and then heat in a bath at 50 D . 

Acceptance criteria: A blue color develops. 

ASSAY 

[Notę—W here morę than one assay procedurę is giyen in 
the monograph, the requtrements may be met by following 
any one ot the specified procedures, the procedurę used 
being stated in the labeling only if Proceaure 1 is not used.] 

o Procedurę i 

Sample stock solution: Transfer NLT 20 Tabiets to a 
1000-mL yoiumetric fiask containrng 250 ml of 
metaphosphoric-acetic adds TS. Insert the stopper in 
the fiask, and shake by mechanical means for 30 min or 
until the Tabiets have disintegrated completely. Dllute 
with water to yolume, 

Sample solution: Transfer a portion of the Sample stock 
solution to a centrifuge tubę, and centrifuge until a 
efear supernatant is obtained Quantitatively dilute the 
elear supernatant with water, if necessary, to obtaln a 
solution containlng 0.5 mg/mL of ascorbic acid. 

Blank: A mlxture of 5.5 mL of metaphosphoric-acetic 
aelds TS and 15 mL of water 
Titrimetric system 
(See Titrimetry (541).) 

Modę: Direct titration 

Titrant: Standard dlchlorophenol-indophenoi VS 
Endpoint detectron: Visual, a rose-pinfc color that per¬ 
sists for at least 5 s 
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Analysis: Transfer a volume of the Sam ple soiution, 
egu iva lent to 2 mg of ascorbic add, to a 50-mL conical 
fiask. Add 5 mL of metaphosphorrc-acetfc acids TS, and 
t i tratę with Titrant. Correct for the yolume of the Tlt rant 
consumed by the Blank. 

Calculate the percentage of the labeled amount of as¬ 
corbic acid (CńHgOń) in the portion of Tablets taken: 

Result - [(Vi V u ) x F/Wl x 100 

Vs - Titrant yolume consumed by the Sample 
soiution (ml) 

Vb - Titrant yolume consumed by the Blank (mL) 

F ~ concentration of the Titrant In terms of the 
equiva[ent of ascorbic add (mg/mL) 

W = nominał weight of ascorbic acid taken for 
Analysis (mg) 

Acceptance criteria: 90.0%-l 10.0% 

* PROCEDURĘ 2 

(See Vitamin C Assay (580), Method II—Chroma tog raphic 
Method.) 

Acceptance criteria: 90,0%-110*0% 

PERFORMANCE TESTS 

* DlSSOLUTlON (711) 

Medium: Water; 900 mL 
Apparatus 2: 50 rpm 
Time: 45 min 

Sampfe soiution: Withdraw a portion of the soiution 
under test, pass through a sultable filter, and use the 
pooied sampfe as the test spedmen. 

Analysis: Proceecl as directed in the Assay, Procedurę 1 
or Procedurę 2 t conductEng the procedurę without delay 
and making any necessary modifications. 

Calculate the percentage of the labeled amount of as¬ 
corbic acid (C^HsOć) dissolved: 

For Procedurę 1 

Re suit = [(1/s - V B ) x F x (V M /a)/t] x 1 00 

Vs - Titrant volume consumed by the Sample 
soiution (mL) 

14 ~ Titrant vofume consumed by the Blank (mL) 

F = concentration of the Titrant in terms of the 
equivalent of ascorbic acid (mg/mL) 

V M = yolume of Medium t 900 mL 
a = yolume of the aliguot taken for Ano/ys/s 

i - label clatm of ascorbic add (mg/Tablet) 

For Procedurę 2 

Result - (ru/rs) x Ci x V x (1/L) x 100 

ru - peak area of ascorbic add from the Sample 
soiution 

r$ = peak area of ascorbic acid from the Standard 
soiution 

Cs = concentration of USP Ascorbic Acid RS En the 
Standard soiution (mg/mL) 

V = vofume of Medium, 900 mL 
i ~ label claim (mg/Tabiet) 

Toferances: NLT 75% (0) of the labeled amount of as¬ 
corbic acid (CóHbOg) is dissofyed. 

* Dl SI NTEG R ATION (701) 

[Notę—M eet this additional test if the labei recommends 
to disintegrate the Tablets in the mouth before 
swallowing.] 

Medium: Water 
Time: NMT 5 min 

Acceptance criteria: Meet the reguirements 

* Uniformity of Dosage Units (905): Meet the 

requirements 

ADDITIONAL REOUIREMENTS 

« Packacinc and Storage: Preserve in tight, light-resistant 
containers. 


» LABEUNG: The label states the guantity of ascorbic acid in 
mg/Tabiet, and the Chemical form of ascorbic add pres- 
ent in the Tablets. The labeling States with whrch assay 
procedurę the product complies only if Procedurę J is not 
used. Tablets that are intended to be disintegrated in the 
mouth before swallowing are so labeled. 

* USP Reference Standards (11) 

USP Ascorbic Acid RS 


Aspartic Acid 



C 4 H 7 NO 4 133.10 

L-Aspartic add [56-84-8], 

DEFINITION 

Aspartic Add contarns NLT 98.5% and NMT 101 *5% of as- 
partic acid (CiH ? NO, ; ), calculated on the dried basis. 

IDENTIFICATION 
■ A. INFRARED ASSORPTION (197K) 

ASSAY 

* Procedurę 

Sampfe: 100 mg of Aspartic Acid 
Titninetric system 
(See Titrimetry (541).) 

Modę: Direct titration 

Titrant: 0.1 N sodium hydroxide VS 

Endpornt detection: Visua! 

Blank: 50 mL of carbon dioxide-free water. Add 
OT mL of bromothymol blue TS. 

Analysis: Transfer the Sample to a 125-mL fiask, and 
dissoiye En 50 mL of carbon dioxide-free water. Heat 
slightty if necessary* Cooi, add 0.1 mL of bromoLhymol 
blue TS, and titrate with Titrant untii the color changes 
from yetlow to blue. Perform the blank determination. 
Calculate the percentage of aspartic acid (C4H7NO4) in 
the portion of Aspartic Acid taken: 

Result - [(V - B) x N x F x ^ 00 ]/W 

V = Titrant yolume consumed by the Sample (mL) 

B = Titrant volume consumed by the Blank (mL) 

N - actual normality of the Titrant (mEq/mL) 

F “ equivalency factor, 1 33.1 mg/mEq 
W - Sample wetght (mg) 

Acceptance criteria: 98*5%-101.5% on the dried basis 

IMPURITIE5 

& RESIDUE ON tGNlTION (281): NMT 0T% 

« Chloride and Sulfate, Chtoride (221) 

Sample soiution: Dissoiye 0.7 g of Aspartic Acid in 
10mL of diiuted nrtric add, and drlute with water to 
15 mL* 

Acceptance criteria: The Sample soiution shows no 
morę chloride than corresponds to 0.20 ml of 0,020 N 
hydrochloric acid (NMT 0,02%). 

• Chloride and Sulfate, Sulfote (221) 

Sample soiution: Dissoiye 0.8 g of Aspartic Acid in 
4 mL of hydrochloric add, and dilute with water to 
15 mL* 

Acceptance criteria: The Sample soiution shows no 
morę sulfate than corresponds to 0*25 mL of 0,020 N 
suffuric add (NMT 0.03%). 
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* IRON (241): NMT 10 ppm 

Defete the fotlowing: 

•* Heaw Metals, Method li (231): NMT 10 ppm* (OM i. 

J.sn-ZOl fi) 

• Rełated Compounds 

Mobile phase: 0-008 N suEfuric add 
System suitability solution: A mixture of OJ mg/ml of 
USP Fumaric Add RS, 0,05 mg/ml of USP Maleic Acid 
RS, and 1.5 mg/mL of USP Malic AcEd RS in water 
Fumaric acid standard solution: OJ mg/mL of USP Fu¬ 
maric Acid RS tn water 

Małek acid standard solution: 0.05 mg/mL of USP 
Maleic Acid RS in water 

Malic acid standard solution: 1,5 mg/ml of USP MaJic 
Acid RS in water 

Sample solution: Transfer 10 g of Aspartic Acid Into a 
100-mL volumetric fiask, add 50 ml of water and, Ef 
necessary, a few drops of 6 N hydrochloric acid to help 
dissolve the sample, Dilute with water to vo!ume. 
Chromatographk system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 214 nm 

Column: 7.8-mm x 30-cm; 9^im packłng LI 7 
Column temperaturę: 30 q 
Flow ratę: 0,6 mL/min 
Injection volume: 10 pi 
System suitability 
Sample: System suitobility solution 
[NOTĘ—See Tobie 1 for the relative retention Urnes.] 
Suitability requlrements 

Resolution: NLT 1.5 between maleic acid and malic 
acid 

Refatwe standard deviation: NMT 10.0% each for 
maleic acid, malic acid, and fumaric acid 
Analysis 

Samplesr Standard Solutions and Sample solution 
Calculate the pereentage of each specirled acid In the 
portion of Aspartic Acid taken: 

Result = (ru/cs) x ( Cs/Cu ) x 100 

fu - peak response of maleic acid, malic acid, or 
fumaric acid from the Sample solution 
rs ~ peak response of maferc acid, mafie acid, or 
fumaric acid from the corresponding 
Standard solution 

C$ - concentration of USP Maleic Acid RS, USP 

Malic Acid RS, or USP Fumaric Acid RS in the 
corresponding Standard solution (mg/ml) 

Cy - concentration of Aspartic Acid in the Sample 
solution (mg/mL) 

Calculate the pereentage of any unspecified impurity In 
the portion of Aspartic Acid taken: 

Resuit - (ryfrs) x (G/Qj) x 100 

ru = peak response of any unspecified impurity 
from the Sample solution 
r$ = peak response of fumaric acid from the 
Fumaric acid standard solution 
Cs = concentration of USP Fumaric Acid RS in the 
Fumaric acid standard solution (mg/mL) 

Cu - concentration of Aspartic Acid in the Sample 
solution (mg/ml) 

Acceptance criteria: See Tobie 1. 


Table 1 


Name 

Rclative 

Retention 

Time 

Acceptance 

Criteria, 

NMT 

Maieic acid 

0,5 

0.05 

Mafie acid 

0,6 

0*20 

Fumaric add 

1.0 

0.10 

Aspartic acid 

Not obscrvcd 

_ 

Any unspecified imourity 

_ 

0,05 

To ta t unspecified irripurittes 

■— 

0,10 


SPECGFIC TEST5 

O 0PTICAL ROTATION, Specific Rototion (7815) 

Sample solution: 80 mg/mL In 6 N hydrochloric acid 
Acceptance criteria: +24.0 g to +26,0°, at 20 n 
° LOSS ON Drying (731) 

Analysis: Dry at 105 d for 3 h. 

Acceptance criteria: NMT 0*5% 

ADDITIONAL REQUIREMENT5 

* Packaging and Storage: Preserve in well-dosed contain- 
ers, and storę protected from light. 

* USP Reference Standards (11) 

USP Aspartic Acid RS 
USP Fumark Acid RS 
USP Maieic Acid RS 
USP MaJic Acid RS 


Aspirin 



C ? H b O, 180.16 
Benzole acid, 2-(acetyloxy)-, 

Salicylic acid acetale [50-78-2]* 

» Aspirin contains not less than 99.5 percent and 
not morę than 100.5 percent of C 9 H 8 O 4 , calcu- 
lated on the dried basis. 

Packaging and storage —Preserve in tight containers, 

USP Reference standards (11)— 

USP Aspirin RS 

Identification— 

A: Heat it with water for several nninutes, cool, and add 1 
or 2 drops of fenie chloride TS: a violet-red color is pro- 
duced* 

B: Infrared Absorption (197K). 

Loss on drying (731)—Dry it over siiica gef for 5 hours: it 
loses not morę than 0.5% of its weight. 

Readily carbonizable subsfartces (271)—Dissoke 
500 mq in 5 ml of sulfuric add : the solution has no morę 
color than Matching Fluid Q. 

Residue on ignifion (281): not morę than 0.05%. 

5 uh stan ces msoiuble in sodium carbonate TS—A solu- 
tlon of 500 mg in 10 ml of warm sodium carbonate TS is 
elear* 

Chloride (221)—Boi! 1.5 g with 75 mL of water for 5 min- 
utes, cool, add sufficient water to restore the origlnaf vof- 
ume, and fliter A 25-mL portion of the filtrate shows no 
morę chloride than corresponds to 0.10 ml of 0.020 N hy¬ 
drochloric add (0,014%)* 
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Sulfate —Dissolve 6,0 g in 37 ml of acetone, and add 
3 ml of water. Titrate potentiometrically with 0.02 M lead 
perchlorate, prepared by dissoMng 9,20 g of lead perchlo¬ 
rate in water fo make 1 000 mL of solution, using a pH 
meter capable of a minimum reproducibillty of ±0.1 mV 
(see phi (791)) and eąuipped with an electrode system con- 
slsting of a lead-specific electrode and a siJver-silver chloride 
reference glass-sleeved electrode containlng a solution of te- 
traethylammonium perchlorate in glacial acerir add (1 In 
44) (see Titrimetry (541)); not morę than 1.25 ml of 0.02 M 
lead perchlorate es consumed (0.04%), [NOTE—After use, 
rinse the lead-specific electrode with water, dram the refer¬ 
ence electrode, flush with water, rlnse with methanol, and 
allow to dry.J 


Detete the fotlowing: 

*Heavy met ais —Dissolve 2 g En 25 ml of acetone, and 
add 1 ml of water. Add 1,2 mL of thioacetamide-glycerln 
base TS and 2 mL of pH 3.5 Acetate Buffer (see Heavy Metals 
(231)), and allow to stand for 5 minutes: any color pro- 
duced ts not darker than that of a contro! madę with 25 mL 
of acetone and 2 mL of Standard Lead Solution (see Heavy 
Metals (231)), treated in the same manner, The limit is 
10 pg per g.« (Ofiiciai 1 * 1^201 b* 

Limit of free saDBcyiic acid —Dissolve 2,5 g in suffident 
alcohol to make 25.0 mL. To each of two matched co for- 
comparison tubes add 48 mL of water and 1 mL of a freshly 
prepared, diiuted fenie ammonium sulfate solution (pre¬ 
pared by adding 1 mL of 1 N hydrochloric add to 2 mL of 
renie ammonium sulfate TS and dilutlng with water to 
100 mL). Into one tubę pipet 1 mL of a standard solution of 
salicylic acid in water, containing 0,10 mg of salicylic acid 
per mL, fnto the second tubę pipet 1 mL of the 1 in 10 
solution of Aspirin. Mix the contents of each tubę; after 
30 seconds, the color in the second tubę es not morę in- 
tense than that in the tubę containing the salicylic add 
( 0 . 1 %), 

Assay —Place about 1.5 g of Aspirin, accurately weighed, in 
a fiask, add 50.0 mL of 0,5 N sodium hydroxide VS, and 
boi! the mixture gently for 10 minutes, Add phenolphthaiein 
TS, and titrate the excess sodiutTi hydroxlde with 0,5 N suk 
furic acid VS, Perform a blank determination (see Residua! 
Titrations under Titrimetry (54 1)), Each mL of 0.5 N sodium 
hydroxide is equival.ent to 45.04 mg of C^HeO-t. 


Aspirin Bogiiases 

» Aspirin Boluses contain not less than 90.0 per- 
cent and not morę than 110.0 percent of the la- 
beled amount of aspirin (Cę>H B 04 ). 

Packaging and storagę —Preserve in tight containers. 
la be ling —La bel Boluses to indicate that they are for veteri- 
nary use only. 

USP Reference standards (11)— 

USP Aspirin RS 
USP Salicylic Acid RS 

BdentifEcation— 

A; Crush 1 Bolus, boli a portion of the powder, equiva- 
lent to about 300 mg of aspirin, with 50 mL of water, cool, 
and add a drop of ferric chloride TS: a wolet-red color is 
produced, 

B: The retention time of the aspirin peak in the chromat- 
ogram of the Assay preparation corresponds to that in the 
chromatografu of the Standard preporatioti as obtained in 
the Assay. 


Dissoiutaon (711)— 

Medium: 0.5 M phosphate buffer, pH 7,4; 900 ml. 

Apparatus 2: 75 rpm. 

Time: 45 minutes, 

Diluting solution —Prepare a mixture of acetonitrile and 
formie acid (99:1), 

Procedurę—Determine the amount of aspirin (CgHaO^) 
dissolved by employing UV absorption at tne wavelength of 
the isosbestic point of aspirin and salicylic acid at 265 ± 2 
nm on filtered portions of the solution under test, suitably 
diiuted with Diluting solution , if necessary, in comparison 
with a Standard solution having a known concentration of 
USP Aspirin RS in the same Medium . [notę —Prepare the 
Standard solution at the time of use,] 

Toierances — Not less than 80% (Q) of the labeled amount 
of is dlssolved in 45 minutes. 

Uniformity of dosage umts (905): meet the reguire- 
ments. 

Limit of salicylic acid—Using the chromatograms of the 
Standard preparation and the Assay preparation, obtained as 
directed in tne Assay, calcuiate the percentage of salicylic 
add (C 7 HUO 3 ) in the portion of Boluses taken by the 
formula: 

1QG,000(C / W A )(ru / rs) 

In which C is the concentration, in mg per mL, of USP Sali¬ 
cylic Add RS In the Standard preparation; W A is the quantity, 
in mg, of aspirin (C^HeO*) in the portion of Boluses taken, 
as determined in the Assay; and ry and r$ are the salicylic 
acid peak responses obtained from the Assay preparation 
and the Standard preparation, respectlvely: not morę than 
0.3% is found. 

Assay— 

Mobile phase —Dissolve 2g of sodium 1-heptanesulfonate 
in a mlxture of 850 mL of water and 150 mL of acetonitrile, 
and adjust with glacial acetlc acid to a pH of 3,4. Make any 
necessary adjustments (see System Suitability under Chroma - 
tography (621)). 

Diluting solution —Prepare a mixture of acetonitrile and 
formie add (99:1). 

Standard preparation —Prepare a solution in Diluting solu¬ 
tion having known concentrations of about 0.4 mg of USP 
Aspirin RS and 0,01 mg of USP Salicylic Add RS per mL. 

Assay preparation —Weigh and finely powder not fewer 
than 10 Boluses, Transfer an accurately weighed portion of 
the powder, equivafent to about 400 mg of aspirin, to a 
100-mL volumetric fiask, difute with Diiutmg solution to vol- 
ume, and stir by mechanical means for about 15 minutes. 
Pass a portion of this solution through a filter having a 0.5- 
jum or finer po rosi ty, and use the filtra te as the Assay prepa¬ 
ration. 

Chromatographic system (see Chromatography (621))—The 
Jiquid chromatograph is ecruipped with a 254-nm detector 
and a 4,6-mm x 25-cm column that contains 5-j.im packlng 
LI. The flow ratę is about 1 mL per minutę. Chromatograpn 
the Standard preparation , and record the peak responses as 
directed for Procedurę: the relative retention times are about 
0.6 for salicylic add and 1.0 for aspirin, and the relative 
standard deviat!on gf the aspirin peak response for leplicate 
injections is not morę than 2,0%. 

Procedurę —Separately inject equal volumes (about 20 jllL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks. Calcuiate the quan- 
tity, in mg, of aspirin (CsHbG-O in the portion of Boluses 
taken by the formula: 

1G0OC(Wrs) 

in which C is the concentration, in mg per mL, of USP Aspi¬ 
rin RS in the Standard preparation; and ry and r$ are the 
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aspirin peak responses obtained from the Assay preparation 
and the Standard preparation , respectively. 


Aspirin €apsyfles 

» Aspirin Capsuies contain not less than 93.0 per- 
cent and not morę than 107.0 percent of the la- 
beled amount of aspirin (C 9 He0 4 ). 

NOTĘ—Capsuies that are enteric-coated or the 
contents of which are enteric-coated meet the 
requirements for Aspirin Delayed-Release Capsuies. 

Packaging and storage —Preserze in tight containers. 

USP Reference sfandards (11)— 

USP Aspirin RS 
Identification— 

A: Heat about 100 mg of the Capsule contents with 
10 ml of water for several minutes, cool, and add 1 drop of 
fernc chloride TS: a vlolet-red color is produced. 

B: Shake a quantity of the contents of Capsuies, equiva- 
fent to about 500 mg of aspirin, with 10 mL of alcoho! for 
several minutes. Centrifuge the mixture. Pour off the elear 
supernatant and evaporate it to dryness, Dry the residue in 
vacuum at 60° for 1 hour: the residue responds to Identifica¬ 
tion test B under Aspirin . 

Dissolution (711)— 

Medium: 0.05 M acetate buffer, prepared by mixing 
2.99 g of sodium acetate trihydrate and 1,66 mL of glacial 
acetic add with water to obtain 1000 mL of solution havfng 
a pH of 4.50 ± 0.05; 500 mL. 

Apparatus 1: 100 rpm, 

Time: 30 minutes. 

Procedurę —Determine the amount of CsHaO* dissolved 
from UV absorbances at the wavelength of the isosbestic 
point of aspirin and sallcylic acid at 265 ± 2 nm of fiitered 
portions of the solution under test, suitably diluted with Me¬ 
dium , if necessary, in comparison with a Standard solution 
having a known concentration of USP Aspirin RS in the 
same Medium, [notę —Prepare the Standard solution at the 
time of use. An amount of alcohol not to exceed 1% of the 
total volume of the Standard solution may be used to bring 
the Reference Standard into solution prior to dilution with 
Medium.] 

Tolerances —Not less than 80% (Q) of the Jabeled amount 
of CpHeO., is dissolved tn 30 minutes. 

Umformity of cflosage units (905): meet the require- 
ments. 

Limit of firee sallcylic acid— 

Fernc chloride-urea reagent —Dissolve by swirling, with out 
the aid of heat, 60 g of urea in a mixture of 8 mL of fernc 
chloride solution (6 in 10) and 42 mL of 0.05 N hydrochfo- 
rlc add, Adjust the resulting solution, if necessary, with 6 N 
hydrochloric acid to a pH of 3.2. 

Standard preparation —Transfer 75.0 mg of salieylic acid, 
prcviously dried ovcr siiica gd for 3 hours and accurately 
weighed, to a 100-mt volumetnc fiask, add chloroform to 
volume, and mix. Transfer 10.0 mL of this solution to a sec- 
ond 1 00-mL volumetnc fiask, dilute with chloroform to vol- 
ume, and mix. Transfer 10.0 mL of this last solution to a 
50-mL voiumetric fiask containing 10 mL of methanol, 

2 drops of hydrochloric acid, and 10 mL of a 1 in 10 solu¬ 
tion of glacial acetic add in ether, dilute with chloroform fo 
vo!ume, and mix. 


Chromatographic cofumn (see Chromatography (621))— 
Proceed as directed under Cofumn Partithn Chromatography , 
packing a chromatographic tubę with two segments of 
packing materiał. The lower segment is a mixture of 1 a of 
Solid Support and 0.5 mL of 5 M phosphoric acid, and the 
upper segment is a mixture of 3 g of Solid Support and 2 mL 
of freshly prepared Ferric chloride-urea reagent . 

Test preparation —Weigh accurately a portion of the con¬ 
tents ot the Capsuies, as determined by the Assay, cquiva 
lent to 100 mg of aspirin, mix with 10 mL of chloroform by 
stirring for 3 minutes, and then transfer to the chromato¬ 
graphic column with the aid of a few mL of chloroform. 

Pass 50 mL of chloroform through the column, rinse the tip 
of the chromatographic tubę with chloroform, and discard 
the eluate. Prepare as a receiver a 50-mL volumetric fiask 
containing 10 mL of methanol and 2 drops of hydrochloric 
acid, and elute any salieylic acid from the column by pass- 
ing 10 mL of a 1 tn 10 solution of glacial acetic acid in ether 
Chat has been recently saturated with water, foilowed by 
30 ml of chloroform. Dilute the eluate with chloroform to 
volume, and mtx. 

Procedurę —Concomitantly determine the absorbances of 
the Solutions in 1 -cm cells at the wavelenqth of maximum 
absorbance at about 306 nm, with a suitable spectropho- 
tometer, using as the blank a solvent mixture of the same 
composltlon as that used for the Standard preparation: the 
absorbance of the Test preparation does not exceed that of 
the Standard preparation (0.75%, calcuJated on the labeled 
aspirin eon tent). 

Assay — [notę —In this assay use chloroform recently satu¬ 
rated with water.] 

Standard preparation— Transfer about 50 mg of USP Aspi- 
rin RS, accurately weighed, to a 50-mL volumetric fiask, add 
0.5 mL of glacial acetic acid, add chloroform to volume, and 
mix. Transfer 5,0 mL of this solution to a 100-ml volumetric 
fiask, dilute with a 1 in 1 00 solution of glacial acetic acid in 
chloroform to volume, and mix. The concentration of USP 
Aspirin RS is about 50 pg per mL. 

Chromatographic cotumn— Proceed as directed under Col¬ 
umn Partition chromatography (see Chromatography (621)), 
packing a chromatographic tubę with a mixture of 3 g of 
Solid Support and 2 ml of freshly prepared sodium bicarbo- 
nate solution (1 in 12). 

Assay preparation —Remove, as completely as possible, 
the contents of not fewer than 20 Capsuies, and weigh ac- 
curately. Mix the combined contents, and transfer an accu- 
ratefy weighed quantity of the powder, equivalent to about 
50 mg of aspirin, to a 50-mL volumetric fiask containing 
1 mL of a I in 50 solution of hydrochloric acid in methanol, 
add chloroform to voiume, and mtx. Transfer 5.0 mL of this 
solution to the column, wash with 5 mL and then with 
25 mL of chloroform, and discard the washings. Elute into a 
100-mL volumetric fiask with about 10 ml of a 1 in 10 solu¬ 
tion of glacial acetic add in chloroform and then with about 
85 ml of a 1 in 100 solution of glacial acetic acid in chloro¬ 
form, dilute with the latter solvent to volume, and mix. 

Procedurę-^ Wit hout delay, concomitantly determine the 
absorbances of the Solutions in 1 -cm cells at the wavelength 
of maximum absorbance at about 280 nm, with a suitable 
spectrophotometer, using chloroform as the blank. Calculate 
the quantity, in mg, of aspirin (C^HrOO in the portion of 
Capsuies taken by the formula: 

C(AuI As) 

in which C is the concentration, in pg per ml, of USP Aspi¬ 
rin RS in the Standard preparation; and Au and Aj are the 
absorbances of the Assay preparation and the Standard prep¬ 
aration respective3y. 
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Aspirin Delayed-Release Capsules 

» Aspirin Delayed-Release Capsules contain not 
less than 93.0 percent and not morę than 
107*0 percent of the labeled amóunt of aspirin 
(C,H fl 0 4 ). 

Packaging and storage —Preserve in tight containers. 
Labeling —The label indicates that the Capsules or the con¬ 
tents thereof are enteric-toated. 

USP Reference standards (11)— 

USP Aspirin RS 
USP Salicylic Add RS 

Identification— 

Ar Heat about 100 mg of the Capsule contents with 
10 mL of water for several minutes, coo!, and add 1 drop of 
ferric chloride TS: a violet-red color is produced. 

B: fnfrored Absorption (197K)—Prepare the test specimen 
as follows, Shake a quantity of the contents of Capsules, 
equivalent to about 500 mg of aspirin, with 10 mL of alto- 
hol for several minutes. Centrifuge the mixture. Pour off the 
elear supernatant and ewtporate k to dryness. Dry the resś- 
due in vacuum at 60° for 1 hour. 

Oissolution (711)—Proceed as directed for Procedurę for 
Method A under Apparatus 1 and Apparatus 2, Delayed-Re¬ 
lease Dosage Forms 

Apparatus 1: 100 rpm. 

Time: 90 minutes, for Buffer stage, 

Diluent —Prepare a mixture of 0.1 N hydrachloric acid 
and 0.20 M tribasic sodium phosphate (3:1), and adjust, if 
necessary, with 2 N hydroch loric add or 2 Ń sodium hy- 
droxide to a pH of 6.8 ± G.05 t 

Procedurę—-De termine the amount of C 9 H 8 0 4 drssoived by 
determining UV absorbances at the wavelength of the isos- 
bestic point of aspirin and salicylic acid (about 280 nm in 
the Acid stage, and about 265 nm in the Buffer stage), using 
a filtered portion of the solution under test, diluted, if nec¬ 
essary, with 0.1 N hydrochloric acid (analyzing the Add 
stage) and with Diluent (analyzing the Buffer stage), in conv 
parison with a Standard solutionTwing a known concentra- 
tion of USP Aspirin RS in the same medium, 

Untforrnlfy of dosage units (905): meet the require- 
ments. 

Limit of free salicylic add— 

Mobile phase and Diluting solution —Prepare as directed in 
the Assay. 

Standard solution —Dissolve an accurately weighed quan- 
tity of USP Salicylic Acid RS in the Standard preparation, pre- 
pared as directed in the Assay, to obtain a solution having a 
known concentration of about 0.015 mg of salicylic add per 
mL. 

Test solution —Use the Stoch solution prepared as directed 
for Assay preparation. 

Chromotogrophic system —Use the Chromatographic system 
deserrbed in the Assay. Chromatograph the Standard solu¬ 
tion, and record the peak responses as directed for Procedurę 
in the Assay. the relative retenliun limes are about 0.7 for 
salicylic acid and 1.0 for aspirin; the resolution, R f between 
salicylic acid and aspirin is not less than 2.0; and the relative 
standard deviation of the salicylic add peak responses is not 
morę than 4.0%. 


Procedurę—Proceed as directed for Procedurę in the Assay. 
Calculate the percentage of salicylic acid (OH ń O a ) in the 
portion of Capsules taken by the formula: 

2000(C / Qa)(zu / fj) 

in which C is the concentration, in mg per mL, of USP Sali- 
cylic Acid RS in the Standard solution; Qa is the guantity, in 
mg, of aspirin (CgHeO.i) in the portinn of Capsules taken, as 
determined in the Assay; and r u and r* are the peak re¬ 
sponses of the salicylic acid peaks obtained from the Test 
solution and the Standard solution , respectively: not morę 
than 3.0% is found. 

Assay— 

Mobile phase —Dissolve 2 g of sodium l-heptanesulfonate 
in a mixture of 850 ml of water and 150 mL of acetonitrile, 
and adjust with glacial acetk acid to a pH of 3.4, 

Diluting solution—Prepare a mixture of acetonitrile and 
formie acid (99:1). 

Standard preparation —Dissoive an accurately weighed 
quantity of USP Aspirin RS In Diluting solution to obtain a 
solution having a known concentration of about 0.5 mg per 
mL. 

Assay preparation— Remove, as completely as possible, 
the contents of not fewer than 20 Capsules, and weigh ac¬ 
curately. Mix the combined contents, and transfer an ateu- 
rately weighed guantity of the powder, equivalent to about 
100 mg of aspirin, to a suitable Container. Add 20.0 mL of 
Diluting solution and about 10 glass beads. Shake vigorousiy 
for about 10 minutes, and centrifuge (Stock solution). Quan- 
titatively dilute an accurately measured volume of the Stock 
solution with 9 volumes of Diluting solution (Assay prepara¬ 
tion). Retain the remaining portion of Stock solution for the 
test for Limit of free salicylic add. 

Chromotogrophic system (see Chromatography (621))—The 
fiquid chromatograph is eauipped with a 280-nm detector 
and a 4.0-mm x 30-cm column contamlng packing LI. The 
flow ratę is about 2 mL per minutę. Chromatograph the 
Standard preparation, and record the peak responses as di* 
rected for Procedurę: the tai ling factor is not greater than 
2.0; and the re!ative standard deviation is not morę than 
2.0%. 

Procedurę— Separately inject equal volumes (about 10 yiL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks. Calcu late the guan¬ 
tity, in mg, of aspirin (C^HkO.i) in the portion of Capsules 
taken by the formula: 

20QC(ru/n) 

in which C is the concentration, m mg per mL, of USP Aspi¬ 
rin RS in the Standard preparation; and r u and r s are the 
peak responses of the aspirin peaks obtained from the Assay 
preparation and the Standard preparation, respectively. 


Aspirin Suppositories 

» Aspirin Suppositories contain not less than 
90.0 percent and not morę than 1 10.0 percent of 
the labeled amount of aspirin (C 9 HBO 4 ). 

Packaging and storage —Preserve in well-dosed contain¬ 
ers, in a cool płace. 

USP Reference standards (11)— 

USP Aspirin RS 

Identification —Transfer a portion of the melted Supposi- 
tones obtained in the Assay, equfvalent to about 1 □ of aspi¬ 
rin, to a 125-mL conical fiask, Add 20 ml of afcohol, and 
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warm until completely disintegrated. Cool m an ice bath for 
5 minutes, filter, and evaporate the filtrate to dryness: the 
residua responds to Identification tests A and B under Aspirin. 
Limit of free salicylic acid— 

Ferric chloride-urea reagent— To a mixture of 8 mL of ferric 
chloride solution (6 in 10} and 42 ml of 0.05 N hydrochlo- 
ric acid add 60 g of urea. Dissolve the urea by swirlincj and 
without the aid of heat f and adiust the resulting solution, if 
necessary, by the addition of 6 N hydrochlorit acid to a pH 
of 3.2, Prepare on the day of use. 

Procedurę— Insert a smali pledget of glass wool aboye the 
stem constrictlon of a 20- x 2.5-cm chromatographic tubę, 
and unrfoimly pack with a mixture of about 1 g of chromat¬ 
ographic siliceous earth and 0.5 mL of 5 M phosphoric acid. 
Directly above this layer, pack a similar mixture of about 3 g 
of chromatographic siliceous earth and 2 mL of Ferric chlo- 
ride-urea reagent . Transfer to a smali beaker an accurately 
weighed portion of the cooled mass from the preyiously 
metted Suppositories obtained in the Assay, equivalent to 
50 mg of aspirin, add lOmL of chloroform, warm slightly, 
and stir until dissolved. With the aid of 5 mL of chloroform, 
transfer the mixture to the chromatographic adsorption coT 
umn. Pass 50 mL of chloroform in several portions through 
the column, rinse the tip of the chromatographic tubę with 
chloroform, and discard the eluate. If the purple 2 one 
reaches the bottom of the tubę, discard the column, and 
repeat the test with a smaller quantlty of metted Supposito¬ 
ries, 

EJute the adsorbed salicylic acid into a 100-mL volumetric 
fiask containing 20 mL of methanol and 0.2 mL of hydro- 
chloric acid by passing two 10-mL portions of a 1 in 10 
solution of glacial acetic add in water-saturated ether, and 
then 30 mL of chloroform, through the column, and dilute 
the eluate with chloroform to volume. DissoWe a suitable, 
accurately weighed guantity of salicylic acid in chloroform 
to obtain a Standard solution containing 150pg of salicylic 
acid per mL. Pipet 5 mL of this solution Into a 50-ml volu- 
metric fiask containing 10 ml of methanol, 0.1 mL of hydro- 
chloric acid, and TO mL of a 1 in 10 solution of glacial acetic 
acid in ether. Add chloroform to volume, and mrx. Concom- 
itantly determine the absorbances of both Solutions in 1-cm 
cells at the wavelength of maximum absorbance at about 
306 nm, using as the blank a soivent mixture of the same 
composition as that of the Standard solution: the absorb¬ 
ance of the solution from the Suppositories does not exceed 
that of the Standard solution (3.0%). 

Assay— [notę— In this assay, use chloroform that recently 
was saturated with water.] 

Chromatographic column —Uniformly pack a chromato¬ 
graphic tubę, as described in the test for Limit of free salicylic 
acid for Procedurę, with a mixture of about 3 g of chromato¬ 
graphic siliceous earth and 2 ml of sodium bicarbonate so¬ 
lu tion (1 tn 12} prepared on the day of use. 

Standard preparat /on—'Transfer about 50 mg of USP Aspi¬ 
rin RS, accurately weighed, to a 50-mL yolumetnc fiask, add 
0.5 mL of glacial acetic acid, and add chloroform to vofume. 
Transfer 5.0 mL of this solution to a 100-mL vo!umetric fiask, 
add a 1 in 100 solution of glacial acetic add in chloroform 
to volume, and mix. 

Assay preparation— Tarę a smali dish and glass rod, place 
in the dish not fewer than 5 Suppositories, heat gently on a 
steam bath until melted, then stir, cool while stirring, and 
weicjh, Transfer an accurately weighed portion of the mass, 
equivalent to about 50 mg of aspirin, to a 50-ml volumetric 
fiask containing 1 mL of a 1 in 50 solution of hydrochloric 
acid in methanol, add 40 mL of chloroform, mix, and add 
chloroform to yolume. 

Procedurę —Pipet 5 mL of the Assay preparation into the 
column, wash with 5 mL and then with 25 mL of chloro¬ 
form, and discard the washings, Without delay, elute into a 
100-mL yolumetric fiask with about 10 mL of a 1 in 10 solu¬ 
tion of glacial acetic add In chloroform, and then with 
about 85 ml of a 1 in 100 solution of glacial acetic acid in 


chloroform, dilute with the latter solvent to volume, and 
mix. Without delay, concomitantly determine the ab¬ 
sorbances of the eluted Assay preparation and the Standard 
preparation in 1 -cm cells at the wavelength of maximum 
absorbance at about 280 nm, with a suitable spectropho- 
tometer, using chloroform as the blank. Calculate the quan- 
tity, in mg, of aspirin (CgHaO*) in the portion of Supposito¬ 
ries taken by the formula: 

C(A U /As) 

in which C Es the concentration, in pg per mL, of USP Aspi¬ 
rin RS in the Standard preparation; and A u and As are the 
absorbances of the Assay preparation and the Standard prep¬ 
aration , respectively. 


AspSrSn Tabflets 

» Aspirin Tabfets contain not less than 90.0 per- 
cent and not morę than 110,0 percent of the la- 
beled amount of aspirin (C 9 HBO 4 ). Tablets of 
larger than 81-mg size contain no sweeteners or 
other flavors. 

notę— Tablets that are enteric-coated meet the 
reguirements for Aspirin Detayed-Release Tablets t 

Packaging and storage— Preserve in tight containers, Pre¬ 
serze flavored or sweetened Tablets of 81 -mq size or smaller 
in containers holding not morę than 36 Tabfets each, 

USP Reference standards <11)— 

USP Aspirin RS 
USP Salicylic Add RS 

Jdentif kation— 

A: Crush 1 Tablet, boli it with 50 mL of water for 5 min¬ 
utes, cool, and add 1 or 2 drops of ferric chloride TS: a 
violet-red color is produced. 

B: Infrared Absorption {197K>— Prepare the test specimen 
as follows. Shake a guantity of finely powdered Tablets, 
equivalent to about 500 mg of aspirin, with 10 mL of alco- 
hol for several minutes. Centnfuge the mixture. Pour off the 
elear supernatant, and evaporate it to dryness, Dry the resi- 
due in vacuum at 60° for I hour. 

DessolufSon (711)— 

Medium; 0.05 M acetale buffer, prepared by mixing 
2.99 g of sodium acetate trihydrate and 1,66 mL of glacial 
acetic acid with water to obtain 1000 mL of solution having 
a pH of 4.50 ± 0.05; 500 mL, 

Apparatus 1: 50 rpm. 

Time; 30 minutes. 

Procedurę —Determine the amount of CsHbO* dissolzed 
from UV absorbances at the wavelength of the isosbestic 
point of aspirin and salicylic acid at 265 ±2 nm of filtered 
portions of the solution under test, suitably diluted with Me¬ 
dium , if necessary, in compartson with a Standard solution 
having a known concentration of USP Aspirin RS in the 
same Medium, [notę Prepare the Standard solution at the 
time of use, An amount of alcohol not to exceed 1% of the 
total volume of the Standard solution may be used to bring 
Lhe Reference Standard into solution prlor to dilution with 
Medium ,] 

Toierances—Nol less than 80% fQ) of the labeled amount 
of CoHbO^ is dissolved in 30 minutes. 

Uniform i ty of dosage units (905): meet the reguire* 
ments. 

Limit of free salicylic acid— 

Mobile phase and Dituting solution —Prepare as directed in 
the Assay. 
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Standard sołution —Dissolve an accurately weighed quan- 
tłty of USP Saficylic Add RS in the Standard preparation pre¬ 
pared as directed in the Assay, to obtain a sołution having a 
Known concentration of about 0.015 mg of salieylic add per 
mL 

Test sołution —Use the Stock sołution prepared as directed 
for Assay preparat ton in the Assay. 

Chromatographic system —Use the Chromatographic system 
deseń bed in tlie Assay. Chromatograph the Standard solu * 
tion, and record the peak responses as directed for Proce¬ 
durę: the relative retention times are about 0,7 for salieylic 
acid and 1,0 for aspirin; the resolution, R t between saficylic 
acid and aspirin is not less than 2 , 0 ; and the relative stan¬ 
dard deviation of the salieylic acid peak responses is not 
morę than 4.0%. 

Procedurę^ Proceed as directed for Procedurę in the Assay, 
Calculate the percentage of salieylic acid in the 

portion of Tablets taken by the formula: 

20ÓO(C/00(r Ł ;/rr) 


in which Cis the concentration, in mg per ml, of USP Sali¬ 
cyli c Acid RS in the Standard sołution; Q A is the quantity, in 
mg, of aspirin (CpHsOO in the portion of Tablets taken, as 
determined in the Assay , and ru and n are the peak re¬ 
sponses of the salieylic add peaks obtained from the Test 
sołution and the Standard sołution , respectively: not morę 
than 0.3% is found. En the case of Tablets that are coated, 
not morę than 3,0% is found. 


Assay— 

Mobile phase —Dissolve 2 g of sodium 1-heptanesulfonate 
in a mixture of 850 ml of water and 150 mL of acetonitrile, 
and adjust witki glacial acetic acid to a pH of 3.4. 

Diluting sołution —Prepare a mixture of acetonitriie and 
formie acid (99.1). 

Standard preparadon —Dlssolve an accurately weighed 
guantity of USP Aspirin RS in Diluting sołution to obtain a 
sołution having a known concentration of about 0.5 mg per 
mL. 

Assay preparation—' YVeigh and finely powder not fewer 
than 20 Tablets. Transfer an accurately weighed guantity of 
the powder, equivalent to about 100 mg of aspirin, to a 
suitable Container. Add 20.0 mL of Diłuting sołution and 
about 10 beads. Shake vigorously for about lOminutes, and 
centrifuge (Stock sołution). Quantitative!y di tu te an accu¬ 
rately measured volume of the Stock sołution with 9 uofumes 
of Diłuting sołution (Assay preparation). Re ta i n the remaining 
portion of Stock sołution for the test for Limit of free salieylic 
acid , 


Chromatographic system (see Chromatography (621»—The 
liqutd chromatograph is eguipped with a 280-nm detector 
and a 4.0-mm x 30-cm tolumn containing packing LI. The 
flow ratę is about 2 ml per minutę, Chromatograph the 
Standard preparation , and record the peak responses as di¬ 
rected for Procedurę: the taiJing factor is not greater than 
2 . 0 ; and the relat3ve standard deviation is not morę than 
2 . 0 %, 

Procedurę—Separately inject egual volumes (about lOpL) 
of the Standard preporation and tne Assay preparation into 
the chromatograph, record the chromatoorams, and meas- 
ure the responses for the major peaks. Calcu lale the guan¬ 
tity, in mg, of aspirin (C 9 HHO 1 ) in the portion of Tablets 
taken by the formula: 


200C(ry / r 5 ) 


in which C is the concentration, in mg per mi, of USP Aspi¬ 
rin RS in the Standard preporation ; and r v and r 5 are the 
peak responses of the aspirin peaks obtained from the Assoy 
preparation and the Standard preparation, respectively. 


Byffered AspBrSn Tablets 

» Buffered Aspirin Tablets contain Aspirin and 
suitable buffering agents. Tablets contain not less 
than 90.0 percent and not morę than 110.0 per- 
cent of the labeled amount of aspirin (CoH a O^). 

Packaging and storage—Preserve in tight contafners. 

USP Reference standard* (11)“ 

USP Aspirin RS 
USP Salieylic Acid RS 

Identification— 

A: Crush 1 Tablet, boił it with 50 mL of water for 5 min- 
utes, cool, and add 1 or 2 drops of ferric chloride TS: a 
violet-red color is produced. 

B: fnfrared Absorption (197K)— 

Test spedmen —Shake a guantity of finely powdered Tab¬ 
lets, equivalent to about 500 mg of aspirin, with 10 mL of 
chloroform for several minutes. CentriTuge the mixture. Pour 
off the elear supernatant, and evaporate it to dryness. 

Dissolufion (711)— 

Medium: 0.05 M acetate buffer, prepared by mixing 
2,99 g of sodium acetate trlhydrate and 1.66 mL of glacial 
acetic add with water to obtain 1000 mL of sołution having 
a pH of 4.50 ± 0.05; 500 mL. 

Apnaratus 2: 75 rpm. [NOTĘ —Where the Tablet is com- 

posed of multiple layers, a stainless Steel wire helix may be 
used, if needed, to hołd the Tablet in proper orientation in 
the apparatus.] 

Time: 30 minutes. 

Procedurę —Determine the amount of aspirin (CyHuCb) 
dissolved by employing UV absorption at tne wave!ength of 
the isosbestlc point of aspirin and salieylic add at 265 ± 2 
nm on filtered portions of the sołution under test, suftably 
diluted with Medium, if necessary, in comparison with a 
Standard sołution having a known concentration of USP As- 
pirin RS in the same Medium , [notę —Prepare the Standard 
sołution at the time of use. An amount of methanol not to 
exceed 1% of the total volume of the Standard sołution 
may be used to dissolve the Reference Standard prior to 
dilution with Medium .] 

Toferances—Not less than 80% (Q) of the labeled amount 
of CgHaO.i is dissotved in 30 minutes. 

Uniformity of dosage units (905): meet the require- 
ments. 

Acid-neutralizing capacity (301): not less than 1.9 
mEg of acid is consumed for each 325 mg of aspirin in the 
Tablets. 

Limit of free salieylic acid— 

Mobile phase and Diłuting 5 o/wf/ort“Prepare as directed in 
the Assay. 

Standard sołution —Drssolve an accurately weighed guan¬ 
tity of USP Saficylic Acid RS in the Standard preparation pre¬ 
pared as directed in the Assay, to obtain a sołution having a 
known concentration of about 0,015 mg of salieylic acid per 
ml 

Test sołution —Use the Stock sołution, prepared as directed 
for Assay preparation in the Assay, 

Chromatographic system —Prepare as directed in the As¬ 
say, Chromatograph the Standard sołution, and record the 
peak responses as directed for Procedurę: the relative reten¬ 
tion times are about 0.7 for salieylic add and 1.0 for aspirin; 
the resolution, R f between salieylic add and aspirin is not 
less than 2.0; and the relative standard deviation deter¬ 
mined from saficylic add is not morę than 4.0%, 
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Procedurę —Proceed as directed in the Assay. Calcuiate 
the percentage of salicylic acid (C/kbCh) in the portion of 
Tablets taken by the formula: 

2000 (C/QA)(ru/r 5 ) 

in which C is the concentration, in mg per mL, of USP Sali- 
cylic Acid RS in the Standard soiution; Q A \s the quantlty, in 
mg, of aspirin (C 9 H K Ch) in the portion of Tablets taken, as 
determtned in the Assay; and r u and r$ are the peak re¬ 
sponses of salicylic acid obtained from the Test soiution and 
tne Standard soluthn , respectively: not morę than 3.0% is 
found, 

Assay— 

Mobile pftose—Dissolye 2 g of sodium 1 -heptanesulfonate 
in a mixture of 850 mL of water and 150 mL of acetonitrile, 
and adjust with gladal acetic acid to a pH of 3.4. 

Diluting soiution —Prepare a mixture of acetonitrile and 
formie acid (99:1), 

Standard preparation —Dissolve an accurateiy weighed 
quantity of USP Aspirin RS in Diluting soiution to obtain a 
soiution having a known concentration of about 0*5 mg per 
mL. 

Assay preparation —Weigh and fineiy powder not fewer 
than 20 Tablets. Transfer an accurateiy weighed quantity of 
the powder, equivalent to about 100 mg of aspirin, to a 
suitable Container, Add 20.0 mL of Diiuting soiution and 
about 10 glass beads. Shake vigorously for about 10 mim 
utes, and centrifuge (Stock soiution ), Quantitatively dilute an 
accurateiy measured volume of the Stock soiution with 9 
volumes of Diluting soiution (Assay preparation ), Retain the 
remaining portion of Stock soiution for the test for Limit of 
free salicylic acid, 

Chromatographic system (see Chromatography {621))—The 
lig u id chromatograph is etjuipped with a 280-nm detector 
and a 4.0-mm x 30-cm column containing packing LI. The 
flow ratę is about 2 mL per minutę. Chroma tog raph the 
Standard preparation , and record the peak responses as di¬ 
rected for Procedurę; the tailing factor is not morę than 2.0; 
and the relative standard deviation is not morę than 2.0%. 

Procedurę —Separately inject equal volumes (about 10jaL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks. Calcuiate the quan- 
tity, in mg, of aspirin (CgHaO*) in the portion of Tablets 
taken by the formula: 

200C(ru / ft) 

in which C is the concentration, in mg per ml, of USP Aspi¬ 
rin RS in the Standard preparation; and ru and r$ are the 
peak responses of aspirin obtained from the Assay prepara¬ 
tion and the Standard preparation, respectively. 


Aspirin Delayedl-Release Tablets 

DEFINITION 

Aspirin Delayed-Release Tablets contain NLT 95,0% and 
NMT 105.0% of the labeled amount of aspirin (C 9 H B Q Ą ), 

IDENTIFICATION 

* A. Procedurę 

Sample: 1 Tablet 

Analysis: Crush and boil the Sample with 50 mL of 
water for 5 min, coo!, and add 1 or 2 drops of ferric 
dilorirfe TS. 

Acceptance criteria: A violet-red color is produced. 

« B, Bnfrared Absorption (197K) 

Sample: Shake a guantity of fineiy powdered Tablets, 
equivalent to 500 mg of aspirin, with 1 0 mL of alcohol 


for several min. Centrifuge the mixture. Pour off the 
ctear supematant, and evaporate It to dryness. Dry the 
residue under vacuum at 60* for 1 h. 

Acceptance criteria: Meet the requirements 

ASSAY 

o Procedurę 

Mobile phase: 2 g/L of sodium 1-heptanesulfonate in 
acetonitrile and water (15:85). Adjust with gladal acetic 
add to a pH of 3.4. 

Diluent: Acetonitrile and formie add (99:1) 

Standard soiution: 0.5 mg/mL of USP Aspirin R5 in 
Diluent 

Sample stock soiution: Transfer an equlvalent to 
100 mg of aspirin, from NLT 20 fineiy powdered Tab¬ 
lets, to a suitable Container Add 20.0 mL of DHuent and 
10 gfass beads, Shake vigorously for 10 min, and 
centrifuge, 

Sample soiution: Dilute a volume of the Sample stock 
soiution with 9 volumes of Diluent [Notę—R etain the 
remaining portion of stock soiution for the test for Limit 
of Free Salicylic Add.) 

Chromatographic system 
(See Chromatography (621), System Suita bili ty,) 

Modę: LC 

Detector: UV 280 nm 
Column: 4.0-mm x 30-cm; packing LI 
Flow ratę: 2 mL/min 
Injection volume: 10 juL 
System suitability 
Sample: Standard soiution 
Suitability requrrements 
Tailing factor: NMT 2.0 
Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard soiution and Sample soiution 
Calcuiate the percentage of the labeled amount of aspi¬ 
rin (GBbCl,) in the portion of Tablets taken: 

Result = (fu/rj) x (G/G) x 100 

ro = peak response from the Sample soiution 

rs = peak response from the Standard soiution 

C s = concentration of USP Aspirin RS In the 
Standard soiution (mg/mL) 

Cu - nominał concentration of aspirin in the Sample 
soiution (mg/mL) 

Acceptance criteria: 95.0%—105.0% 

PERFORMANCE TE5TS 

* Dissoluteon (711): Proceed as directed for Procedurę for 
Method B in Procedurą Apparatus 1 and Apparotus 2, 
Delayed-Release Dosage Forms. 

Apparatus 1: 100 rpm 
Times 

Acid stage: 2 h 
Buffer stage: 90 min 

Diluent: 0.1 N hydrochloric add and 0.20 M trlbaslc 
sodium phosphate (3:1). Adjust, if necessary, with 2 N 
hydrochloric acid or 2 N sodium hydroxide to a pH of 
6,8 ± 0.05. 

Standard soiution: USP Aspirin RS of a known concen¬ 
tration in Medium 

Sample soiution: Flltered portion of the soiution under 
test, diluted, if necessary, with 0.1 H hydrochloric acid 
(analyzing the Acid stage) and with Diluent (analyzing 
the Buffer stage ) 

Analysis 

Samples: Standard soluthn and Sample soiution 
Determrne the guantity of aspirin (C 9 Hb0.i) dissolved by 
determining UV absorbances at the wavelength of the 
isosbestfc point of aspirin and salicylic add (about 280 
nm in the Acid stage , and about 265 nm in the Buffer 
stage ) of the Sample soiution in comparison to the 
Standard soiution. 
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Tolerances 

Acid stage: NMT 10% (Q) of the labeled amount of 
aspirin (G>H*0 4 ) is disso[ved. 

Burfer stage: NIT 75% (Q) of the labeled amount of 
aspirin (C9H0O4) is dissohred, 

* Uniformity of Dosage Uncts (905): Meet the 

requirements 

IMPURITtES 

* LIMIT OF FREE SALICYLIC ACID 

Mobile phase, Diluent, and Chromatographic system: 
Prepare as directed in the Assay, 

Standard solution: 0-015 mg/mL of USP Salicylic Acid 
RS and 0,5 mg/mL of USP Aspirin RS in Diluent 
Sample solution: Use the Sample stock solution from 
the Assay. 

System suhability 
Sample: Standard solution 

[Notę—T he reiative retention times for salicylic acid and 
aspirin are about 0-7 and 1.0, respectNely,] 

Suitability requirements 
Resolution: NLT 2.0 between salicylic acid and 
aspinn 

Relative standard deviation: NMT 4,0% of the sali¬ 
cylic acid peak responses 
Anafysis 

Samples: Standard solution and Sample soiution 
Calculate the percentage of salicylic acid (C 7 H 6 0 3 ) in 
the portion of TahleLs tal<en: 

Result = (rufr$) x (QfCu) x 100 

r u - peak response of salicylic acid from the Sample 
solution 

r* = peak response of salicylic acid from the 
Standard solution 

Cs = concentration of USP Salicylic Acid RS in the 
Standard solution (mg/ ml) 

Cu = concentration of aspirin in the Sample solution 
as determined in the Assay (mg/mL) 
Acceptance criteria: NMT 3.0% 

ADDfflONAL REQUIREMENTS 

* Packaging and Storage: Preserve in tight containers. 

* USP Referenci Standards <11} 

USP Aspinn RS 
USP Salicylic Add RS 


Aspirin Efferve$cent Tablets for Orał 
Solution 


» Aspirin Effervescent Tablets for Orał Solution 
contain Aspirin and an effervescent mixture of a 
suitable organie acid and an alkali metal bicarbo- 
nate and/or carbonate. Tablets contain not less 
than 90.0 percent and not morę than 110.0 per- 
cent of the labeled amount of aspirin (CgHgO-i). 

Packaging and storage —Presen/e in tight containers, 

USP Reference standards (11)— 

USP Aspirin RS 
USP Salicylic Acid RS 

Identification— 

A: Dissolve 1 Tablet in about 50 mL of 1 N hydrochloric 
acid, boli for about 5 minutes, and allow to cooL To 2 mL of 
the resultrng solution add 2 or 3 drops of ferric chloride TS: 
a violet-red color is produced. 

B: Add about one-half a Tablet to 50 mL of water in a 
fiask, and immediatdy stopper with a stopper fitted with 


tubing so that the evolved gas passes through calcium hy- 
droxide TS: a wbite precipitate forms. 

Solution time —Iwo Tablets dissolve completely in 180 mL 
of water at 17.5 ± 2,5° within 5 minutes. 

Uniformity of dosage units (905): meet the require- 
ments. 

Acid-neutralłzmg capacity (301): not less than 5.0 
mEq of add is consumed by 1 Tablet. 

Limit of free salicylate —Proceed as directed for Umil of 
free salicylic acid u no er Buffered Aspirin Tablets: not morę 
than 8.0% is found. 

Assay —Proceed as directed in the Assay under Buffered As¬ 
pirin Tablets, 


Aspirin Extended-Release Tablets 

» Aspirin Extended-Release Tablets contain not 
less than 95.0 percent and not morę than 
105.0 percent of the labeled amount of aspirin 
(GHsCU). 

Packaging and storage —Preserve in tight containers. 
Labeling —The labeling indicates the Dissolution Test with 
which the product complies. 

USP Reference standards (11)— 

USP Aspirin RS 
USP Salicylic Acid RS 

Identification— 

A: Crush 1 Tablet, boil it with 50 ml of water for 5 min¬ 
utes, cool, and add 1 or 2 drops of ferric chloride TS: a 
violet-red color is produced. 

B: Infrared Absorption <197 K}—Prepare the test spedmen 
as foliows, Shake a guantity of fineJy powdered Tablets, 
equivalent to about 500 mg of aspirin, with 10 mL of alco- 
hol for several minutes. Centrifuge the mixture. Pour off the 
elear supematant, and evaporate it to dryness. Dry the resi- 
due in vacuum at 60° for 1 hour* 

Dissolution (711)— 

test J“lf the product complies with this test, the labeling 
indicates that it meets USP Dissolution Test h 
Medium: 0.1 N hydrochloric add; 900 mL. 

Apparatus 2: 60 rpm. 

77mes: 1 hour and 4 hours. 

Procedurę *—De term ine the amount of C 9 H 0 O 4 dissolved 
from UV absorbances at the isosbestic point at about 280 
nm, ustng frltered portions of the solution under test, suita- 
bly diluted with OJ N hydrochloric add, if necessary, in 
comparison with a Standard solution having a known con¬ 
centration of USP Aspirin RS in the same medium. 

Tolerances—The percentages of the labeled amount of 
CsH fi 04 dissolved at the times spedfied conform to Accep¬ 
tance Tobie 2 . 


Time (hours) 

Amount dissotved 

1 

between 20% and 55% 

•1 

not less than 80% 


test 2—If the product complies with this test, the labeling 
indicates that it meets USP Dissolution Test 2. 

Medium: water; 1000 mL 
Apparatus 2: 30 rpm, 

71mes; 1, 2, 4, and 8 hours. 

Procedurę —Oetermine the amount of C 9 H 8 04 dissolved 
from UV absorbances at the isosbestic point at about 265 
nm, using filtered portions of the solution under test, suita- 
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bly diluted with water, if necessary, in comparison with a 
Standard solution having a known concentration of USP As- 
pirin RS in the same Medium. [NOTĘ— Prepare the Standard 
solution at the time of use. An amount of alcohol not to 
exceed 5% of the total volume of the Standard solution 
may he used to bring the USP Reference Standard tnto solu¬ 
tion prior to dilution with Medium.] 

Toierances —The percentages of the labeled amount of 
CęHeOj dfssoived at the times specitied conform to Accep- 
tance Table 2 . 


Time (hoursl 

Amount dissolved 

1 

between 15% and 40% 

2 

between 25% and 60% 

4 

between 35% and 75% 

8 

not less than 70% 


Uniformify of dosage unlt$ (905): meet the reguire- 
ments. 

Limit of free salicylic acid— 

Mobile phase and Diluting- solution—Prepare as directed in 
the Assay ; 

Standard solution —Dissolve an accurately weighed quan- 
tity of USP Salicylic Acid RS in the Standard preparation pre- 
pa red as directed in the Assay, to obtain a solution having a 
known concentration of about 0.015 mg of salicylic acid per 
mL. 

Test solution —Use the Stock solution, prepared as directed 
for Assay preparation in the As sery. 

Chromatographic system —Use the Chromatographic system 
deseribed in the Assay, Chromatograph the Standard solu¬ 
tion , and record the peak responses as directed for Procedurę 
in the Assay: the resolution, R, between salicylic acid and 
aspirin is not less than 2.0; and the relative standard devia- 
tion of the salicylic acid peak responses is not morę than 
4,0%, 

Procedurę —Proceed as directed for Procedurę m the Assay. 
The relative retention times are about 0,7 for salicylic acid 
and 1,0 for aspirin, Calculate the percentage of salicylic acid 
(OH^Oj) in the portion of Tablets taken by the formula: 

2000(C/ Q,0(łW fj) 

in which C is the concentration, in mg per mL, of USP Sals¬ 
cy I ic Acid RS in the Standard solution; Q ,, is the quantity, in 
mg, of aspirin (CsHsO^) in the portion of Tablets taken, as 
determined in the Assay; and m and rs are the peak re¬ 
sponses of the salicylic acid peaks obtained from the Test 
solution and the Standard solution , respectively: not morę 
than 3.0% is found. 

Assay— 

Mobile phase —Oissolve 2 g of sodium 1 -heptanesuifonate 
fn a mixture of 850 mL of water and 150 mL of acetonitrile, 
and adjust with glacial acetic acid to a pH of 3.4. 

Diluting solution —Prepare a mixture of aceton itrile and 
formie acid (99:1). 

Standard preparation —Dissolve an accurately weighed 
quantity of USP Aspirin RS in Diluting solution to obtain a 
solution having a known concentration of about 0.5 mg per 

mL, 

Assay preparation —Weigh and finely powder not fewer 
than 20 tablets. Transfer an accurately weighed guantity of 
the powder, equivaient to about 100 mg of aspirin, to a 
suitable Container. Add 20.0 mL of Diluting solution and 
about lOgiass beads, Shake vigorously for about 10 min- 
utes, and centrifuge (Sfock solution ), Quantitatively dilute an 
accurately measured volume of the Sfock solution with 9 
volume$ of Diluting solution (Assay preparation). Retain the 
remaining portion of Stock solution for the test for Limit of 
free salicylic add. 


Chromatographic system (see Chromotography (621))—The 
liguid chromatograph is eguipped with a 280-nm detector 
and a 4,0-mm x 30-cm column containing packing LI, The 
flow ratę is about 2 mL per minutę. Chromatograph the 
Standard preparation, and record the peak responses as di¬ 
rected for Procedurę: the taillng factor is not greater than 
2.0; and the relative standard deviation is not morę than 
2 , 0 %. 

Procedurę —Separately inject equal volumes (about IOjiL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks. Calculate the guan¬ 
tity, in mg, of aspirin {C^NhO-s) in the portion of Tablets 
taken by the formula: 

20OC(rc/r s ) 

in which C is the concentration, in mg per mL, of USP Aspi¬ 
rin RS in the Standard preparation; and m and n are the 
peak responses of the aspirin peaks obtained from the Assay 
preparation and the Standard preparation , respective!y. 


Aspirin, Ahimina, and Magnesia Tablets 

» Aspirin, Alumina, and Magnesia Tablets contain 
not less than 90,0 percent and not morę than 
110.0 percent of the labeled amount of aspirin 
(CgHtłCLO, the equivalent of not less than 
90,0 percent and not morę than 110.0 percent of 
the labeled amount of alumlnum hydroxlde 
[AI(GH) 3 ], and not less than 90.0 percent and not 
morę than 17 0.0 percent of the labeled amount 
of magnesium hydroxide [MgfOHJa]. 

Packaging and storage— Preserve in tight containers. 

USP Reference standards (11)— 

USP Aspirin RS 
USP Salicylic Add RS 

Identification— 

A: The chromatogram of the Assay preparation obtained 
as directed in the Assay for aspirin and limit of free salicylic 
add exhibfts a major peak for aspirin, the retention Limę of 
which corresponds with that exhibited in the chromatogram 
of the Standard preparation, obtained as directed in the As¬ 
say for aspirin and limit of free salicylic acid. 

B: To a 0.7-g portion of finely powdered Tablets add 
20 mL of 3 N hydrochloric acid and 5 drops of methyl red 
T$, heat to boiling, and add 6 N ammonium hydroxide until 
the color of the solution changes to deep yellow. Continue 
boiling for 2 mtnutes, and filter: the filtrate so obtained re- 
sponds to the tests for Magnesium (191). 

C: Wash the precipitate obtained in Identification test 8 
with a hot solution of ammonium chloride (1 in 50), and 
dissolve the precipitate in hydrochloric add: the solution so 
obtained responds to the tests for Aluminum (191). 
Dissolution (711)— 

Medium: 0.05 M acetale buffer, prepared by mixing 
2.99 g of sodium acetate (trihydrate) and 1.66 mL of glacial 
acetic add with water to obtain 1000 mL of solution having 
a pH of 4.50 ± 0.05; 900 mL, 

Apparatus 2: 75 rpm. 

Time: 45 minutes. 

Procedurę —Determine the amount of aspirin (C9H 8 0^) 
dissolved from UV absorbances at the waveiength of the 
isosbestic point of aspirin and salicylic add at 265 ± 2 nm of 
fillered portions of the solution unoer test, suita bly diluted 
with Medium, if necessary, in comparison with a Standard 
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solution havincj a known concentration of USP Aspirin RS in 
the same medium. [NOTĘ—Prepare the Standard solution at 
the time of use. An amount of methanol not to exceed 1% 
of the total volume of the Standard solution may be used to 
bring the Reference Standard into solution prior to dilution 
with Medium.] 

Tolerances—Not less than 75% (Q) of the labeled amount 
of C?He04 is dissolved in 45 minutes. 

Uniformity of dosage units (905>; meet the requrre- 
ments for Weight Voriation with respeet to aluminum hy- 
droxide and to magnesium hydroxide, and for Content Urti- 
formity with respeet to aspirin. 

Acid neuiralizing ca pac i ty <301): not less than 1.9 
mEq of acid is consumed for each 325 mg of aspirrn in the 
Tablets. 


Assay for aspirin and limit of free salicylic acid— 

Mobile phase —Dissolve 225 mg of tetramethylammonium 
hydroxide pentahydrate and 200 mg of sodium 1-octanesul- 
fonate in 700 mL of water, Add 150 mL of methanol, 

150 mL of aeetonitrile, and 1.0 mL of glacial acetic add, and 
stir. [notę —The oomposition of the Mobile phase may be 
adjusted if neeessary (see System Suitobility under Chromo- 
tography (621))]. 

Sofvent maturę —To 2 g of anhydrous cttric acid add 
990 mL of aeetonitrile, 990 mL of chloroform, and 20 mL of 
formie acid, and stir for about 30 minutes. Allow to settle, 
and decant the elear solution into a suitable Container. Use 
the elear solution as the Solvent mfałure. 


tntemal standard solution —Dissofve phenacetfn in Solvent 
mixture to obtain a solution having a concentration of about 
2 mg per mL. 

Salicylic add stock standard solution—Oh solve a suitable 
guantity of USP Salicylic Add RS in Solvent mixture to obtain 
a solution havmg a known concentration of about 1 mg per 
mL. 


Standard preparation —Transfer about 325 mg of USP As¬ 
pirin RS, accurateiy weighed, to a 50-mL vofumetric fiask. 
Add 10.0 mL of Salicylic add stock standard solution and 
5.0 mL of Internaf standard solution , di! u te with Solvent mix- 
turę to volume, and mix. 


Assay preparation —Weigh and finely powder not fewer 
than 20 tablets, Immediately transfer an accurateiy weighed 
portion of the powder, equlvalent to about 325 mg of aspi¬ 
rin, to a screw-capped, 120-mL bottle, add 5.0 mL of Inter¬ 
noI standard solution and 45.0 mL of Solvent mixture f cap the 
bottle, mix, and sonicate for 2 to 5 minutes. Centrffuge, and 
use a portion of the resultant elear solution as the Assay 
preparation . 


Chromatographic system (see Chromatography (621))—The 
!iquid chromatograph is equipped with a 280-nm detector 
and a 4-mm x 30-tm column that contains lO-iim packing 
LI. The flow ratę is about 2 mL per minutę. Chromatograph 
the Standard preparation , and record the peak responses as 
directed for Procedurę: the re!ative retention times are about 
0.3 for salicylic acid, 0.6 for aspirin, and 1.0 for phenacetin. 
[notę —Record each chromatogram until the chloroform 
peak appears at a relative retention time of about 1.8,]; the 
resolution, R, between the salicylic acid, aspirin, and internat 
standard peaks is not less than 2.0; the tailmg factor for any 
of these peaks is not morę than 2.0; and the re!ative stan¬ 
dard deviatton for repficate Injections is not morę than 
3.0%. 


Procedurę —Separately inject egual vo!umes (about 5 pL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks. Calcu! a te the guan¬ 


tity, in mg, of aspirin (C0H&O4) in the portion of Tablets 
tafcen by the formula: 


SOąRy/Rs) 

in which C is the concentration, in mg per mL, of USP Aspi¬ 
rin RS tn the Standard preparation; and R v and are the 
ratios of the peak responses of aspirin and phenacetin ob- 
tained from the Assay preparation and the Standard prepara¬ 
tion , respectively. Cafculate the percentage of free salicylic 
acid in the Tablets taken by the formula: 

SQ0Q(C/a)(Ruł Rs) 

in which C is the concentration, in mg per mL, of USP Safi- 
cylic Acid RS in the Standard preparation; a is the quantlty, 

In mg, of aspirin in the portion of Tablets taken, based on 
the labeled amount; and R v and R s are the ratios of the peak 
responses of salicylic acid and phenacetin obtained from the 
Assay preparation and the Standard preparation, respectrvely: 
not morę than 3.0% is found. 

Assay for aluminum hydroxide— 

Edetate disodium titrant —Prepare and standardize as di¬ 
rected in the Assay under Ammonium Alum. 

Assay preparation —Weigh and finely powder not fewer 
than 20 Tablets. Transfer an accurateiy weighed portion of 
the powder, equivalent to about 250 mg of aluminum hy- 
droxide, to a 150-mL beaker, add 20 mL of water, stir, and 
slowly add 30 mL of 3 N hydrochloric acid, Heat gentiy, if 
neeessary, to atd solution, cool, and transfer to a 200-mL 
volumetric fiask. Wash the beaker with water, adding the 
washings to the fiask, add water to vo!ume, and mrx. 

Procedurę—Pipet 50 mL of Assay preparat/on into a 
250-mL beaker, then add, in the order named and with 
continuous stirring, 25.0 mL of 0.05 M Edetate disodium ti- 
tront and 20 mL of acetic acid-ammonium acetatę buffer TS, 
and heat the solution near the boiling temperaturę for 
5 minutes. Cool, add 50 mL of akohol and 2 mL of 
dithizone TS, and mix. Utratę with 0.05 M zinc sulfate VS 
until the color changes from green-violet to rose-pink. Per- 
form a blank determination, substituting 50 mL of water for 
the Assay preparation, and make any neeessary corrections. 
Each ml of 0.05 M Edetate disodium titrant consumed is 
equivalent to 3.900 mg of AI(OH) 3 . 

Assay for magnesium hydroxide— 

Assay preparation —Prepare as directed in the Assay for 
aluminum hydroxide . 

Procedurę —Pipet a volume of Assay preparation , eq u ta¬ 
lent to about 80 mg of magnesium hydroxlde, into a 
400-mL beaker, add 200 ml of water and 20 mL of trietha- 
nofamine, and mix. Add 50 mL of arnmonia-ammonium 
chioride buffer TS and 2 drops of eriochrome black indicator 
solution (prepared by dissolving 200 mg of eriochrome 
black T in a mixture of 15 mL of triethanolamine and 5 mL 
of dehydrated alcohol, and mixing). Cool the solution to 
between 3 C and 4° by immersion of the beaker in an ice 
bath, then remove, and titrate with 0.05 M edetate diso- 
dlum VS until the color changes to pure blue. Perform a 
blank determination, substituting for the Assay preparation , a 
volume of water equa! to the volume of Assay preparation 
used, and make any neeessary corrections. Each mL of 0.05 
M edetate disodium is equivalent to 2.916 mg of Mg(OH) 2 . 


Aspirin, Alumina, and Magnesium 
Oxide Tablets 


DEFINITION 

Aspirin, Alumina, and Magnesium Gxide Tablets contatn 
NLT 90.0% and NMT 110.0% of the labeled amount of 
aspirin (C 9 HaO,0, the equlvatent of NLT 90.0% and NMT 
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110.0% of the [abeled amount of aluminum hydroxide 
[AI(OH) 3 ], and NLT 90.0% and NMT 110.0% of the la- 
beled amount of magnesium oxlde (MgO). 

IDENTIFICATION 

Sample: The Sample is prepared as foJlows. To a 0.7-g 
portion of finely powdered Tablets, add 20 mL of 3 N hy- 
drochlonc add and 5 drops of methyl red TS, heat to boil- 
ing, and add 6 N ammonium hydroxide until the color of 
the solution changes to deep yellow. Continue boiling for 
2 min, and f liter. The filtrate is used in Identification test B, 
and the predpitate is used in Identification test C. 

* A. The retention time of the aspirin peak of the Sample 

solution corresponds to that of the Standard solution, as 
obtained in the Assoy. 

o B. Identification Tests—General, Mognesium (191) 
Sample solution: Sample filtrate 
Acceptance criteria: Meet the reguirements 

a C. IDENTIFICATION TESTS—GENERAL, Aluminum {191} 

Sample solution: Wash the Sample predpitate with a 
hot solution of 20 mg/mL of ammonium chloride, and 
dissolve the predpitate in hydrochloric add. 

Acceptance critena: Meet the requirements 

* D. Procedurę 

Analysls: Where the Tablets are composed of two lay- 
ers, scrape a smali amount of each layer into separate 
test tubes. Add 2 mL of water and 2 drops of methy! 
red T5 to each tubę, and shake for 15 s* 

Acceptance crlteria: The solution from the aspirin-CGn- 
taining layer is red, and the solution from the buffer- 
containing layer is yeilow. 

A$SAV 

* Aspirin 

Mobile phase: Methanol, phosphoric acid, and water 
(30:3:70) 

Diluent: Dehydrated alcohol and hydrochloric acid 
( 2000 : 20 ) 

Aspirin standard stock solution: 5 mg/mL of USP Aspi¬ 
rin RS in Diluent prepared by bfending at high speed tor 
1.5 min 

Aspirin standard solution: 0,25 mg/mL of USP Aspirin 
RS prepared immediately from the Aspirin standard stock 
solution in dehydrated alcohol. Use these Solutions 
within 1 h. 

Salicylic acid standard stock solution: 5 mg/mL of USP 
Saiicyllc Acid RS in dehydrated alcohol. Transfer 3.0 mL 
of this solution to a 100-mL volumetric fiask, and dilute 
with Diluent to volume. 

Salicylic acid standard solution: 7,5 jtg/mL of USP Sali- 
cycfic Acid RS from the Salicylic acid standard stock solu¬ 
tion in dehydrated alcohol 

System suitability solution: Transfer 5,0 mL of the Aspi- 
rin standard stock solution to a 100-mL volumetric fiask, 
add 5.0 mL of the Salicylic acid standard stock solution, 
and dilute with dehydrated alcohol to volume. 

Sample solution: Transfer a counted number of Tablets, 
equivalent to 2500 mg of aspirin, to a 120-mL blender 
jar containing 7 00.0 mL of Diluent, and blend at high 
speed for 1,5 min, Immediately filter a portion of the 
mixture thus obtained, and transfer 1.0 mL of the fil¬ 
trate to a 100-mL vo!umetric fiask. Immediately dilute 
with dehydrated alcohol to volume, Promptly tnjecf this 
Sample solution into the chromatograph as airected for 
Ano łysis* 

Chromatographic system 

(See Chromatograpny (621), System Suitability,) 

Modę: LC 

Detector: UV 205 nm 
Colurrrn: 4i-mm x 3-cm; 5-pm packing 17 
Flow ratę: 3.5 mL/min 
Injection volume: 10 pL 
System suitability 

Sam pies: Aspirin standard solution , Salicylic acid stan¬ 
dard solution, and System suitability solution 


[Notę—T he retative retention times for aspirin and sali¬ 
cylic acid are 0.7 and 1.0, respectiveiy.] 

Suitability requirements 

Resolution: NLT 2,0 between the aspirin peak and 
the salicylic acid peak, System suitability solution 
Tailing factor; NMT 2,0 for the aspirin and salicylic 
acid peaks, Aspirin standard solution and Salicylic acid 
standard solution 

Rclativc standard deviation: NMT 2.0% for the aspi 
rin and salicylic acid peaks, Aspirin standard solution 
and Salicylic acid standard solution 

Analysis 

Sampies: Aspirin standard solution , Salicylic add stan¬ 
dard solution , and Sample solution 
Calculate the percentage of aspirin (CgHaO^) in each 
Tablet taken: 

Result - (n j/rś) x (G/G) x 1 00 

r v - peak response of aspirin from the Sample 
sofution 

Cs = peak response of aspirin from the Standard 
sofution 

G = contentration of USP Aspirin RS in the Aspirin 
standard solution (mg/mL) 

G = nominał concentration of aspirin in the Sample 
solution (mg/mL) 

Acceptance criteria: 9Q,0%-11 0,0% 

o Aluminum Hydroxide 

Edetate disodium titrant: DEssolve 18.ć q of edetate 
disodium in water to make 1000 mL, andstandardize 
the solution as follows. Weigh 2 g of aluminum wlre, 
transfer to a 1000-mL Yolumetric fiask, and add 50 ml 
of a mixture of hydrochloric acid and water (1:1). Swirf 
the fiask to ensure contact of the aluminum and the 
acid, and allow the reaction to proceed until all of the 
aluminum has disso3ved. Dilute with water to votume. 
Pipet 10 mL of this solution into a 250-mL beaker; add, 
in the order named and with continuous stirring, 

25.0 mL of edetate disodium titrant and 20 mL of acetic 
acid-arrsmoniurn acetate buffer TS; and boil gently for 5 
min. Cool, and add 50 mL of alcohol and 2 mL of 
dithizone TS. Titrate with 0,05 M zinc sulfate VS to a 
bright rose-pink color, Perform a blank determination, 
substituting 10 mL of water for the aluminum solution, 
and make any necessary correctlon. 

Calcufate the molarity of the solution taken: 

Result = (W/Ar) x 1/ 

W - weight of aluminum in the portion of the 
solution taken (mq) 

A r = atomie weight of aluminum, 26.98 
V = yolume of Edetate disodium titrant consumed 
(ml) 

Sample solution: To a portion of the powdered Tablets 
(NLT 20) equivalent to 600 mg of aluminum hydroxrde, 
add 20 ml of water, stir, and slowly add 30 mL of 3 N 
hydrochloric acid. Heat gently, if necessary, to aid solu- 
tion, cool, and transfer to a 200-mL volumetrie fiask. 
Wash the beaker with water, adding the washings to 
the fiask, and add water to volume. 

Analysis: To 20 mL of the Sample solution in a 250 mL- 
beaker, add 20 mL of water; then add, in the order 
named and with continuous stirring, 25.0 ml of Edetate 
disodium titrant and 20 mL of acetic acid-ammonium 
acetate buffer TS, and heat the solution near the boiling 
temperaturę for 5 min, Cool, and add 50 mL of aicohor 
and 2 mL of dithizone TS. Titrate with 0,05 M zinc sul¬ 
fate V5 until the color changes from green-violet to 
rose-pink. Perform a blank determination, substituting 
10 mL of water for the Sample solution, and make any 
necessary correction, Each mL of 0.05 M Edetate diso¬ 
dium titrant is equivalent to 3.900 mg of aluminum hy- 
droxide [A3(OH)=J. 
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tu bing (0.&6 mm x 1 52 mm) 


Figurę 1 



Acceptance criterla: 90.0%^ 110,0% 

Magnesium Oxide 

Sample solution: Frepare as directed in the Asscry for 
Aiuminum Hydroxide. 

Erioehrome Black indicator solution: Dissolve 200 mg 
of erioehrome black Ima mlxture of 15 ml of trietha- 
nolamine and 5 ml of dehydrated alcohol, 

Titrant: 0,05 M edetate disodium VS 
Analysis: To a volume of the Sample solution equivalent 
to 40 mg of magnesium oxide in a 400 mL beaker, add, 
whtle mixing, 20 mL of triethanolamine and 200 mL of 
water Cool the solution for 10 min, while stfmng, by 
immersion in an ice bath. Remove the beaker from the 
iee bath, and add 15 mL of ammonia-ammonium thlo- 
ride buffer TS and 2 drops of Erioehrome hlack indicator 
solution. Utratę with Titrant to a blue endpoint, al- 
lowing 60 s between drops of Titrant as the endpoint is 
approached (after first color change is observed). The 
titration should be completed wltnin 10 min after the 
addition of the buffer and indicator. If any predpitate is 
observed prior to titration, the solution should be dis- 
carded, and a new solution prepared, Perform a blank 
determination, substituting an equivalent voiume of 
water for the volume of Sample solution used, and make 
any necessary correction. Each mL of Titrant consumed 
is equlvalent to 2,015 mg of magnesium oxkle (MgO), 
Acceptance criteria: 90.0%-110.0% 


PERFORMANCE TESTS 
* O BS SOL U Ti ON {711) 

Medium: 0,05 M acetate buffer. prepared by mixinq 
2.99 g of sodium acetate (trihydrate) and 1,66 mL of 
glatial acetic acid with water to obtain 1000 mL of so- 
fution having a pH of 4,50 ± 0,05; 900 mL 
Apparatus 1 (10-mesh screen): 100 rpm 
Time: 45 min 

Determine the amount of aspirin {Q?HbO,i) dissolved, em- 
ploying the following method, 

Alkaline detergent solution: 30% solution of polyoxy- 
ethyfene (23) lauryl ether and 1 N sodium hydroxide 
(0.5: 1000) 

pH 4.3 buffer detergent: 12.9 g/L of citric acid mono- 
hydrate and 20,6 g/L of dibasic sodium phosphate 


heptahydrate in water. Add 0.5 mL of a 30% solution of 
polyoxyethylene (23) lauryl ether. 

Standard solution: 0,45 mg/mL of USP Aspirin RS in 
Medium 

Sample solution: Filtered portion of sample 
Analysis: Use an automatic analyzer conststing of (1) a 
liquid sampier, (2) a proportioning pump, (3) a suitable 
fluorometer equipped with a 0,4-cm ffow celi and suita- 
bfe recording device$, and (4) a manifold consisting of 
the components illustrated in Figurę h 
With the sample linę pumprng pH 43 buffer detergent , 
the other lines pumping iheir respective reagents, and 
the fluorometer set at an excitation wavelength of 298 
nm and an emission wavelength of 425 nm, adjust the 
system until a steady fluorescence baseiine has been 
achieved. Start the sampler, and conduct determina- 
tions at a ratę of 40/h, using a ratio of 5:1 for sample 
and wash time. RecorcJ the fluorescence values of the 
Standard solution and the Sample solution , 

Calculate the percentage of aspirin (CgHsCt) dissolved: 

Resuft = Cs x (V/l) x (fij/6) x 100 

Cj = concentration of USP Aspirin RS in the 
Standard solution (mg/mL) 

V - volume of medium, 900 mL 
L - label claim (mg/Tablet) 

Fu = fluorescence values of the solution under test 

Fi = fluorescence values of the Standard solution 

Toleranees: NLT 75% (Q) of the labeled amount of as- 
pirin (C 9 HaO^) is dissoived. 

* Uniformity of Dosage Units (905): Meet the require- 
ments for Weight Variation with respect to aiuminum hy- 
droxide and to magnesium oxide, and for Content Uni* 
formity with respect to aspirin 

IMPURITIES 

• ORGANiC IMPURITIES PROCEDURĘ: LIMIT OF FREE SAUCYLIC 
A OD 

[Notę —The resuits from the Assay for Aspirin may be 
used for thts test when calculated as described in the 
Analysis section of Lhis test] 
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Mobile phase: Methanol, phosphoric acid, and water 
(30:3:70) 

Diluent; Dehydrated aftohoi and hydrochloric add 

( 2000 : 20 ) 

Aspirin standard stock solution: 5 mg/mL of USP Aspi¬ 
rin RS in Diluent prepared by hien di ng at high speed for 
1.5 min 

Aspirin standard solution: 0,25 mg/mL of USP Aspirin 
RS prepared immediately from Aspirin standard stock so- 
lution in dehydrated alcohol. Use these Solutions within 
1 h. 

Salicylic add standard stock solution: 5 mg/mL of USP 
Saiicylic Acid RS in dehydrated alcohol. Transfer 3,0 ml 
of thb solution to a 100-mL vofumetric fiask, and di tu te 
with Diluent to volume. 

Salicylic acid standard solution: 7.5 pg/mL of USP Sali¬ 
cylic Add RS from Salicylic add standard stock solution in 
dehydrated alcohol 

System suitability solution: Transfer 5.0 ml of the Aspi¬ 
rin standard stock solution to a 100-mL votumetric fiask, 
add 5,0 ml of the Saiicylic add standard stock solution , 
and diiute with dehydrated alcohol to volume. 

Sample solution: Transfer a counted number of Tablets, 
equivalent to 2500 mg of aspirin, to a 120-mL blender 
jar containing 100.0 mL of Diluent , and blend at high 
speed for 1.5 min. Immediately filter a portion of the 
mixture thus obtained, and transfer 1.0 mL of the fil¬ 
trat® to a 100-mL volumetric fiask. Immediately dilute 
with dehydrated alcohol to vo Jurne. Promptfy inject this 
Sample solution into the chromatograph as directed for 
Anaiysis, 

Chromatographic system 

(See Chromatograpny (621), System Suitability,) 

Modę: LC 

Detector: UV 205 nm 
Column; 4.6-mm x 3-cm; 5-pm packing L7 
Flow ratę: 3,5 mL/mtn 
Injection volume: 10 pL 
System suitability 

Sam pies: Aspirin standard solution, Saiicylic add stan¬ 
dard solution, and System suitability solution 
[Notę—T he relative retention times for aspirin and sali¬ 
cylic acid are 0.7 and 1.0, respectMely.j 
Suitability reguirements 

Resolution: NLT 2,0 be twe en the aspirin and salicylic 
acid peaks, System sukablity solution 
Tailing factor: NMT 2.0 for the aspirin and salicylic 
add peaks, Aspirin standard solution and Salicylic acid 
standard solution 

Relative standard deviation: NMT 2.0% for aspirin 
and salicylic acid peaks, Aspirin standard solution and 
Salicylic add standard solution 
Analysis 

Samples: Aspirin standard solution, Salicylic acid stan¬ 
dom solution , and Sample solution 
Calcu la te the percentage of free saiicylic acid in the 
Tablets taken: 

Result - (ru/rs) x (Q/Qi) x 100 

r u = peak response of salicylic acid from the Sampfe 
solution 

r$ - peak response from the Salicylic acid standard 
solution 

Q - concentration of USP Salicylic Add RS in the 
Salicylic acid standard solution (pg/mL) 

Cu - nominał concentration of aspirin En the Sample 
solution (mg/ml) 

Acceptance criteria: NMT 3.0% 

5PECIFIC TESTS 

« Acid Neutralizing Capacity (301): NLT 1.9 mEq of add 

is consumed for each 325 mg of aspirin in the Tabfets, 


APDITIONAL REQU1REEVIENTS 

® Packaging and Storage: Preserve in tlght containers. 
* USP Reference Standard* (11) 

USP Aspirin RS 

USP Salicylic Add RS 


Aspirin, Caffeine, and Ditiydrocodeiine 
Botartrate Capsaiies 

» Aspirin, Caffeine, and Dihydrocodeine Bitartrate 
Capsules contain not less than 90.0 percent and 
not morę than 110.0 percent of the labeled 
amounts of aspirin (CgHaO-O, caffeine 
(CsHi 0 N 4 Oz), and dihydrocodeine bitartrate 
(Cisl-hNOs ■ C 4 H ć 0 6 ). 

Packaging and storage—Preserve in tight containers, 

USP Reference standard* (11) — 

USP Aspirin RS 
USP Caffeine RS 

USP Dihydrocodeine Bitartrate RS 
USP Salicylic Acid RS 

Identification—The retention times of the major peaks in 
the chromatoaram of the Assay preparation correspond to 
those in the chrom a to gram of the Standard preparation ob- 
tained as directed in the Assay. 

Dissoluf ion, Procedurę for a Pooled Sample (711)— 

Medium: 0,05 M acetate buffer, prepared by mixing 
2.99 g of sodium acetate trihydrate and 1,66 mL of glaciai 
acetic add with water to obtain 1000 mL uf sotulioii liavinu 
a pH of 4.50 ± 0.05; 500 mL. 

Apparatus I: 50 rpm. 

Time: 45 minutes. 

Mobile phase and Chromatographk system —P rep are as di¬ 
rected in the Assay and limit of salicylic add. 

Standard preparation —Prepare a solution En Medium con¬ 
taining known concentrarions of about G.002A mg of USP 
Aspirin RS, 0.002C mg of USP Caffeine RS, and 0.G02D mg 
of USP Dihydrocodeine Bitartrate RS per ml, A t C, and D 
being the labeled amounts, in mg, of aspirin, caffeine, and 
dihydrocodeine bitartrate, respectively, in each Capsuie. 

Test preparation —Filter a portion of the solution under 
test. 

Procedurę— Sęparately inject equa! volumes (about 10pL) 
of the Standard preparation and tne Test preparation into the 
chromatograph, record the chromatograms, and measure 
the responses for the major peaks, Calcutate the guantities, 
in ma of aspirin (CgHsCh), caffeine (CsHioN.tOa), and 
dihydrocodeine bitartrate {C ia H 2 ]iNG 3 * C 4 H fi 0 6 ) dissolved by 
the same formula: 

SOOC(rufrs) 

in which C is the concentration, in mg per mL, of the ap- 
propriate USP Reference Standard in tne Standard prepara¬ 
tion; and ru and r$ are the peak responses of the relevant 
analyte obtained from the Test preparation and the Standard 
preparation, respectivdy. 

Tolerances— Not less than 75% (Q) of the labeled 
amounts of CoH 8 0 4l C fl HToN 4 0 2 , and Cisb^NO} ■ C 4 HfiOfi are 
dissolved in 45 minutes. 

Uniform ety of dosage unit* (905): meet the require- 

ments. 

Assay and limit of salicylic acid— 

Mobile phase —DissoNe 1 g of sodium 1-pentanesulfonate 
and 2.3 g of monobasEc ammonium phosphate in 850 mL of 
water. Add 150 mL of acetonitrile, mix, degas, and adjust 
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witki phosphoric add ta a pH of 2.5. Make adjustments if 
necessary (see System Suitability under Chromatogrophy 
(621». 

Diluent —Prepare a mixture of water and aceton itrile 
(53:46), and aojust with phosphoric acid to a pH of 2.5. 

Standard preparation^ Prepare a solution In DZ/uenf con- 
tainmg known concentratlons of about 0.0014 mg of USP 
Aspirin RS, 0.001 C mg of USP Caffeine RS, and 0.001 D mg 
of USP Dihydrocodeine Bitartrate RS per mL, 4, C, and D 
being the labeled amounts, in mg, of aspirin, caffeine, and 
dihydrocodeine bitartrate, respectively, in each Capsule, 
[notę —Use fchts solution within 3 hours.] 

Standard salicylic acid preparation —Dissolve an accurately 
weighed quantity of USP Salicylic Acid RS in Diluent to ob- 
tain a sofution having a known concentration of about 
0,0054 pg per ml, 4 being the labeled amount, in mg, of 
aspirin per Capsule, [NOTĘ —Use this solution within 3 hours.] 

Resolution solution —Prepare a solution in Standard prepa¬ 
ration containing about 0,00014 mg of USP Salicylic Acid RS 
per ml, A being the labeled amount, in mg, of aspirin in 
each Capsule. [notę—U se this solution within 3 hours.] 

Assay preparation —Transfer the contents of 10 Capsules 
to a 500-mL volumetric fiask. Di tutę with Diluent to vo)ume, 
and mix. Transfer 5.0 ml of this msxture to a lOG-mL volu- 
metric fiask, dilute with Diluent to volume, and mix. Centri- 
fuge a portlón of this mixture, and use the elear supernatan: 
as the Assay preparation. [NOTĘ —Use this solution within 
3 hours.j 

Chroma tog raphic system—The liquid chroma Log raph is 
equipped with a 215-nm detector and a 4.6-mm x 15-cm 
cotumn that contains packing L7. The flow ratę is about 
2mL per minutę. Chromatograph the Resolution solution, 
and record the responses as directed for Procedurę: the rela- 
tive retention Limes are about 0,2 for caffeine, 03 for 
dihydrocodeine, 0.7 for aspirin, and TO for salicylic acid; 
and the resolution, R, between the caffeine and 
dihydrocodeine peaks is not less fhan 2.5, between the 
dihydrocodeine and aspirin peaks is not less than 1.0, and 
between the aspirin and salicylic acid peaks is not less than 
1.5. Chromatograph the Standard preparation, and record 
the responses as directed for Procedurę: the reiative standard 
deviation for replicate injections is not morę than 2.0% for 
each analyte. 

Procedurę^ Sęparateiy injeet equal volumes (about 1 0 pL) 
of the Assay preparation , the Standard preparation , and the 
Standard salicylic acid preparation into the chromatograph, 
record the chromatograms, and measure the responses for 
the major peaks. Calculate the guantities, in mq, of aspirin 
(C^HeCh), caffeine (CeHiaRtC^), and dihydrocodeine bitar¬ 
trate (C| B H 2 ^N0 3 * CiHfiOć) in each Capsule taken by the 
same formula: 

1000Cfa/n) 

in which C is the concentration, in mg per mL, of the ap- 
propriate USP Reference Standard in the Standard prepara¬ 
tion; and ru and r$ are the responses of the corresponding 
analyte peaks of the Assay preparation and the Standard 
preparation, respectively. Calculate the pereentage of sali- 
cylic acid in the Capsules taken by the formula: 

1 Q0(C / A)(/u / n) 

in which C is the concentration, in ug per ml, of USP Sali¬ 
cylic Acid RS in the Standard salicylic acid preparation; A is 
the labeled amount, in mg, of aspirin in eacn Capsule taken; 
and ru and r* are the salicylic acid peak responses obtalned 
from the Assay preparation and the Standard salicylic acid 
preparation , respectively: not morę than 3.0% is round. 


Aspirin and Codeine Phosphate Tablets 

» Aspirin and Codeine Phosphate Tablets contain 
not less than 90.0 percent and not morę than 
110,0 percent of the labeled amounts of aspirin 
(GHa0 4 ) and codeine phosphate hemihydrate 
(CibH2iN03-H3P0 4 - ViH 2 0). 

Packagmg and storage—Preserve in weJbdosed, light-re- 
sistant containers. 

USP Reference starcdards <11)— 

USP Aspirin RS 

USP Codeine Phosphate RS 

USP Salicylic Acid RS 

Identification —Dissolve a suitable guantity of USP Aspirin 
RS in the Soivent mixture prepared as directed under Assay 
for aspirin and codeine phosphate and limit of free salicylic 
acid to obtain a Standard aspirin solution containing about 
33 mg per ml. Dissoive a suitable guantity of USP Codeine 
Phosphate RS In the Solvent mixture to obtain a Standard 
codeine phosphate solution containing about 1 mg per mL 
Chromatograph tbese Solutions as directed for Procedurę in 
the Assay for aspirin and codeine phosphate and limit of free 
salicylic acid . The retention times of the major peaks in the 
chromatogram of the Assay preparation , obtained as di¬ 
rected In the Assay for aspirin and codeine phosphate and 
limit of free salicylic acid , correspond to those in the chroma- 
trograms of the Standard aspirin solution and the Standard 
codeine phosphate solution, re$pectively, 

Dissolufion (711)— 

Medium: 0.05 M acetate buffer, prepared by mixing 
2.99 g of sodium acetate trihydratę and 1.66 ml of glacial 
acetic acid with water to obtain 1000 mL of solution having 
a pH of 4,50 ± 0.05; 900 mL 

Apparatus 2: 75 rpm. 

Time: 30 minutes. 

Determine the amounts of aspirin (C 9 H 8 O 4 ) and codeine 
phosphate hemihydrate (C ! 6 H 2 iNOi ■ H 1 PO 4 ■ Y 2 H 2 P) dis- 
sofved by employing the following method. 

Mobile phase, Solvent mixture , and Aspirin and codeine 
phosphate standard preparation —Prepare as directed in the 
Assay for aspirin a na codeine phosphate and limit of free sali¬ 
cylic acid . 

InternaI standard solution —Dissolve phenacetin in metha- 
not to obtain a solution having a concentration of about 
0.07 mg per mL. 

Standard 50 /uf/on 4—Prepare a solution of USP Aspirin RS 
in Soivent mixture having an accurately known concentration 
of about 0.36 mg per mL 

Standard solution B —Transfer about 1 2 mg of USP Co- 
deine Phosphate RS and 25 mg of USP Salicylic Acid RS, 
each accurately weighed, to a 50-ml vol u metric fiask, add 
2.5 mL of metnanol, and mix, Add Medium to volume, and 
mix. Pipet 10 ml of the resulting solution into a 100-mL 
volumetric fiask, add Medium to votume, and mix. 

Standard preparations A and B —Pipet 10 ml of Standard 
solution A and 10 mL of Standard solution B into sępa ratę 
containers, add 3.0 mL of the Interna! standard solution to 
each Container, and mix. 

Test preparation —Withdraw a portion of the solution 
under test and filter, discarding tne few mL of the filtrate. 
Pipet 10 mL of the filtrate and 3.0 mL of the Interna! stan¬ 
dard solution into a suitable Container, and mix„ 

Chromatographic system —Proceed as directed for Chro¬ 
ma tog raphic system in the Assay for aspirin and codeine phos¬ 
phate and limit of free salicylic acid, except to use only the 
Aspirin and codeine phosphate preparation for evaluation of 
the suitability of the system. 
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Procedurę —Proceed as directed in the Assay for aspirin 
and codeine phosphote and limit af free salicyfic acid f, except 
to inject about 50 pL of the Standard preparations and the 
Test preparathn. The relative retentron times are 0.3 for sali- 
cylic acid, 0.6 for aspirin, 0.8 for codeine phosphate, and 
1.0 for phenacetin. Calculate the amount of codeine phos¬ 
phate dissolved by comparison of the relative peak response 
ratios for the codeine phosphate peaks, obtained from Stan¬ 
dard preparotion B and the Test preparathn . Calculate the 
percentage of aspirin dissolved by the formula: 

[0.9C(Au/ R s ) + 0.9C'(RW ^(180.16/138.12)] / 3.25 

in which C is the concentration, in pg per mL, of USP Aspi¬ 
rin RS in Standard solution A; Ru and are the peak re¬ 
sponse ratios for the aspirin component obtained from the 
fest preparathn and Standard preparathn A, respectively; C' 
is the concentration, in pg per mL, of USP Salicylic Acid RS 
in Standard solution B; R f t! and are the peak response 
ratios for the salicylic acid component obtained from the 
Test preparathn and Standard preparathn B , respectively; 
and 180.16 and 138.12 are the molecular weights of aspirin 
and salicylic acid, respective!y, 

Tolerances— Not less than 75% (Q) of the labeled 
amounts of aspirin (CfHeO-O and codeine phosphate hemi- 
hydrate (CuHuNOi * HjPO. t - YaHaO) is dissoked in 30 min- 
utes. 

Uniformity of dosage units (905): meet the require- 
ments for Content Uniformity with respect to aspirin and co¬ 
deine phosphate. 

Assay for aspirin and codeine phosphate and limit of 
free salicylic acid— 

Mobile phase— Di$solve 225 mg of tetramethylammonium 
hydroxide pentahydrate and 200 mg of sodium 1-octanesuk 
fonate in 700 ml of water Add 1 50 mL of methanol, 

150 ml of aceton itrile, and 1.0 mL of glacial acetic acid, and 
stir. Pass throuah a membranę filter, and degas. [NOTĘ —The 
amounts of sodtum 1-octanesulfonate, methanol, and aceto- 
nitrile may be varied to obtain acceptable chromatography.] 

Soivent mixture —To 15 g of anhydrous citric acid add 
200 mL of methanol and 20 mL of glacial acetic acid, dilute 
with chloroform to 1000 mL, and mix until the citric acid is 
dissolved. 

In tema f standard solution —Dissolve phenacetin in Soivent 
mixture to obtain a solution having a concentration of about 
2 mg per mL, 

Salicylic acid stock standard solution— Dissofve an accu- 
rately weighed guantity of USP Salicylic Acid RS in Soivent 
maturę, and quantitatively dilute with Soivent mixture to ob¬ 
tain a solution having a known concentration of about 1 mg 
per mL. 

Salicylic add standard preparotion — Transfer 5.0 mL of Sali- 
cylic add stock standard solution to a 50-mL volumetric fiask, 
add 5.0 mL of internaI standard solution, dilute with Sofvent 
mixture to vo!ume, and mix. 

Codeine phosphate stock standard solution —Transfer about 
325/ mg of USP Codeine Phosphate RS, accurately weighed, 
to a 25-mL volumetrrc fiask, / being the ratto of tne fafoeled 
amount, in mg, of codeine phosphate to the labeled 
amount, in mg, of aspirin per Tablet. Dissolve in and dilute 
with Soivent mixture to volume, and mix. 

Aspirin and codeine phosphate standard preparathn — 
Transfer about 65 mg of USP Aspirin RS, accurately weighed, 
to a 10-mL volumetric fiask. Add 5.0 mL of Codeine phos¬ 
phate stock standard soiution, 1.0 mL of Soficylic add stock 
standard solution, and 1.0 mL of Interno! standard solution, 
dilute with 5olvent mixture to yolume, and mix. 

4ssay preparathn-^ Weigh and finely powder not fewer 
than 20 Tablets. Transfer an accurately weighed portion of 
the powder, equfva)ent to about 325 mg of aspirin, to a 
screw-capped, 120-mL bottle, add 5.0 ml of internol stan¬ 
dard solution and 45,0 mL of Solvent mixture, mix, and soni- 


cate for 2 to 5 minutes. Centrifuge, and use a portion of the 
resultant elear solution as the Assay preparathn, Use on the 
day prepared. 

Chromatographic system (see Chromatography (621))—The 
fiqurd chromatograph is eauipped with a 280-nm detector 
and a 3.9-mm x 30-cm column that contains 10-pm pack- 
ing LI. The flow ratę is about 2 mL per minutę. Chromato¬ 
graph replicate injections of the Salicylic acid standard prepa¬ 
rathn and the Aspirin and codeine phosphate standard 
preparotion , and record the peak responses as directed for 
Procedurę: the relative retention times for salicylic acid, aspi¬ 
rin, codeine, and phenacetin are about 0.3, 0.5, 0.8, and 
1.0, respectively; the resolution, R, between salicylic add 
and aspirin, between aspirin and codeine, and between co¬ 
deine and phenacetin is not less than 2.0; the tailing factor 
for each analyte peak is not morę than 2.0; and the relatlve 
standard deviation of the ratios of the peak responses of 
salicylic acid, aspirin, and codeine to the peak response of 
phenacetin is not morę than 3.0%. 

Procedurę—Separately inject equal voiumes (about 5 pL) 
of the Salicylic acid standard preparathn, Aspirin and codeine 
phosphate standard preparathn , and Assay preparathn into 
Lhe chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks. Calculate the quan- 
tity, in mg, of aspirin (C^HaO*) in the portion of Tablets 
taken by the formula: 

50C(/W Rs) 

in which C is the concentration, in mg per mL, of USP Aspi¬ 
rin RS in the Aspirin and codeine phosphate standard prepara- 
tion; and R v and flj are the ratios of the peak responses of 
aspirin and phenacetin obtained from the Assay preparathn 
and the Aspirin and codeine phosphate standard preparathn t, 
respectively. Calculate the quantity, in mg, of codeine phos¬ 
phate hemihydrate (CisHnNOj * H 3 PG 4 * 72 H 3 O) in the por¬ 
tion of Tablets taken by the formula: 

(406.37/397.37){50Q(RW R s ) 

in which 406.37 and 397,37 are the molecular weights of 
codeine phosphate hemihydrate and anhydrous codeine 
phosphate, respectively; C is the concentration, in mg per 
mL, of USP Codeine Pnosphate RS in the Aspirin and codeine 
phosphate standard preparathn; and /?u and R s are the ratios 
of the peak responses of codeine phosphate and phenacetin 
obtained from the Assay preparathn and the Aspirin and co¬ 
deine phosphate standard preparotion, respeetivdy. Calculate 
the percentage of free salicylic add in the Tablets taken by 
the formula: 

5000 (C/a)(Ru/Rf) 

in which C is the concentration, in mq per mL, of USP Sali¬ 
cylic Acid RS in the Salicylic add standard preparathn; a is 
the quantity, in mg, of aspirin In the portion of powdered 
Tablets taken, based on the labeled amount; and R u and 
are the ratios of the peak responses of salicylic add and 
phenacetin obtained from the Assay preparathn and the Sal¬ 
icylic acid standard preparathn , respectively; not morę than 
3,0% Is found. 


Aspirin, Codeine Phosphate, Alumina, 
and Magnesia Tabiets 

» Aspirin, Codeine Phosphate, Alumina, and 
Magnesia Tablets contain not less than 90.0 per- 
cent and not morę than 110.0 percent of the la¬ 
beled amounts of aspirin (CgHeCY), codeine phos¬ 
phate hemihydrate (GohhiNCh • H 3 PO„ • YaHjO), 
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aluminum hydroxide [AI(OH) 3 ], and magnesium 
hydroxide [Mg(OH) 2 ]. 

Packagmg and sto ragę —Preserve in well-dosed, light-re- 
sistant containers. 

USP Reference sfandards (11)— 

USP Aspirin RS 
USP Codeine Phosphate RS 
USP Salicyiic Acid KS 
Adentaficafion— 

A: Tablets respond to the Identification test under Aspirin 
and Codeine Phosphate Tablets. 

B: Tablets respond to the Identification tests under Alu- 
mina and Magnesia Tablets . 

Dissoluflon <711)— 

Medium: 0.05 M acetate buffer, prepared by mixing 
2.99 g of sodtum acetate trihydrate and 1.66 mL of glacial 
acetic acid witli water to obtain 1000 mL of solution having 
a pH of 4.50 ± 0.05; 900 mL 

Apparatus 2: 75 rpm, 

Time: 30 minutes. 

Mobile phase, interna! standard solution, Solvent mixture, 
Aspirin and codeine phosphate standard preparation, Standard 
solution A, Standard solution B, Standard preporof/om A and 
B t Test preparation, Chromatographic system , and Procedurę 
Proceed as directed in the test for Dissofution under Aspirin 
and Codeine Phosphate Tablets* 

Tolerances —Not !ess than 75% (Q) of the labeled 
amounts of aspirin (C^HsOj) and codeine phosphate hemi- 
hydrate (CiaH^NO^ ■ H 3 P0 4 ■ V^H z O) are dissolved in 30 min¬ 
ii tes. 

Uniformity of dosage units (905): meet the reguire- 
ments for Cantent Uniformity with respect to aspirin and co¬ 
deine phosphate and for Weight Variation with respect to 
aluminum hydroxide and magnesium hydroxide. 

Acid-neufralizing capacify <301): not less than 1.9 
mEq per Tablet. 

Assay for aspirin and codeine phosphate and limit of 
free saikylic acid— 

Mobife phase , Soivent mixture, Saikylic acid stock standard 
solution, Saiicytic acid standard preparation, Aspirin and to- 
deine phosphate standard preparation, and Chromatographic 
system —Prepare as directed m the Assay for aspirin ano co¬ 
deine phosphate and limit of free salicyiic acid under Aspirin 
and Codeine Phosphate Tabiets. 

Assay preparation-^ Weigh and flnely powder not fewer 
than 20 Tablets. Transfer an accurately weighed portion of 
the powder, equivalent to about 325 mg of aspirin, to a 
screw-capped, 120-mL bottle, add 5.0 mL of Interna! stan¬ 
dard solution and 45,0 mL of Solvent mixture, mix, and soni- 
cate for 2 to 5 minutes, Centrifuge, and use a portion of the 
resuftant elear solution as the Assay preparation. 

Procedurę—Sępa rately inject equal volumes (about 5 pL) 
of the Salicyiic add standard preparation , the Aspirin and co¬ 
deine phosphate standard preparation, and the Assay prepara¬ 
tion into the chromatograph, record the chrom atograms, 
and measure the responses for the major peaks. The relative 
retention times for salicyiic acid, aspirin, codeine, and phen¬ 
acetin are about 0,3, 0,5, 0.S, and 1,0, rcspectrvcly* Cafcu- 
late the quantity, in mg, of aspirin (CpHgCU) in the portion 
of powdered Tablets taken by the formula: 

50 C(Ru/Rs) 

in which C is the concentration, in mg per mL, of USP Aspi¬ 
rin RS in the Aspirin and codeine phosphate standard prepara¬ 
tion; and Ru and R$ are the ratios of the peak responses of 


aspirin and phenacetin obtained from the Assay preparation 
and the Aspirin and codeine phosphate standard preparation t 
respeetsvely, Calculate the quantity, in mg, of codeine phos¬ 
phate hemihydrate (Ci B H zl N0 3 ■ H 3 P0 4 ■ YaHzO), in the por¬ 
tion of powdered Tablets taken by the formula: 

(406,37/397.37)(50Q(/W R s ) 

in which 406.37 and 397,37 are the molecular weights of 
codeine phosphate hemihydrate and anhydrous codeine 
phosphate, respectivelv; C is the concentration, in mg per 
ml, of USP Codeine Phosphate RS in the Aspirin and codeine 
phosphate standard preparation; and Ru and R$ are the ratios 
of the peak responses of codeine phosphate and phenacetin 
obtained from the Assay preparation and the Aspirin and 
codeine phosphate Standard preparation , respectively. Calcu¬ 
late the percentage of free salicyiic acid in the Tablets taken 
by the formula: 

5000 (Cfa)(R u / R s ) 

in which C Is the concentration, in mg per mL, of USP Sali¬ 
cyiic Acid RS in the Salicyiic acid standard preparation; a is 
the quantity, in mg, of aspirin in the portion of Tablets 
taken, determined as directed above; and Ru and Rs are the 
ratios of the peak responses of salicyiic acid and phenacetin 
obtained from the Assay preparation and the Salicyiic add 
standard preparation , respectively: not morę than 3.0% is 
found. 

Assay for a 0 u min mm hydroxide— 

Edetate disodium titrant —Prepare and standardize as di¬ 
rected in the Assay under Ammonium Alum. 

Assay preparation —Weigh and flnely powder not fewer 
than 20 Tabiets. Transfer an accurately weighed portion of 
the powder, equiva!ent to about 600 mg of aluminum hy- 
droxide, to a 150-mL beaker, add 20 mL of water, stir, and 
slowly add 30 ml of 3 N hydrochlorrc acid. Heat gently, if 
necessary, to aid solution, cool, and fil ter into a 200-mL 
volumetric fiask. Wash the filter with water into the fiask, 
add water to volume, and mix* 

Procedurę —Pipet 10 mL of Assay preparation into a 
250-mL beaker, add 20 ml of water, then add, in the order 
named and with continuous stirring, 25.0 mL of Edetate di¬ 
sodium titrant and 20 mL of acetic acid-ammonium acetate 
buffer TS. Add 50 mL of atcohol and 2 ml of dithlzone TS, 
and mix. Titrate with 0,05 M zinc sulfate VS unfil the color 
changes from greenwiolet to rose-pink. Perform a blank de- 
termination, substituting 10 mL of water for the Assay prepa¬ 
ration, and make any necessary correction. Each mL of 0.05 
M Edetate disodium titrant is equivalent to 3,900 mg of 
AI(OH) 3 . 

Assay for magnesium hydroxide— 

Assay preparation —Prepare as directed in the Assay for 
aluminum oxide. 

Procedurę —Pipet a volume of Assay preparation, equiva- 
lent to about 40 mg of magnesium hydroxide, into a 
400-mL beaker, add 200 mL of water and 20 mL of trietha- 
nolamine, and stir. Add 10 mL of ammonia-ammonium 
chloride buffer TS and 3 drops of an eriochrome black indh 
cator solution prepared by aissofving 200 mg of eriochrome 
black I in a mixture of 15 mL of triethanolamine and 5 mL 
of dehydrated alcohol, and mix. Cool the solution to be- 
tween 3° and 4° by immersion of the beaker in an ice bath, 
then remove, and titrate with 0,05 M edetate disodium V5 
to a blue endpoint. Perform a blank determination, substi¬ 
tuting 10 mL of water for the Assay preparation , and make 
any necessary correction, Each mL of 0,05 M edetate diso¬ 
dium consumed is equiva!ent to 2,91 6 mg of Mg(OH) 3 , 
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Astemizole 



C 2E H 31 FN 4 G 458.57 

1 tf-BenzimrdazGl-2-amine, 1 -[(4-fluorophenyl)methyl]- 
N-[ 1 -[2-(4-methoxy ph eny l)ethyl]-4-pi peridiny t]~; 

1 -(/>Ruorobenzyi)-2-[[l “(p-methoxyphenethyI)-4- 
piperidyl]amino]benzimidazo!e [68844-77-9]. 

DEFINITION 

Astemizole contains NLT 98.0% and NMT 1 02,0% of as¬ 
temizole (C 2S H 31 FN,jO), calculated on the dried basis, 

IDENTJFiCATBOIM 

* A. BNFRARED ABSORPTION (197K) 

A5SAY 

* Procedurę 

Mobile phase: Acetonitnle, methanol, drethylarmne, 
and 0.1 3 M ammonium acetate (230: 470: 1.0: 300). 
Adjust wlth glacial acetic acid to a pH of 7,5, 

Standard solution: 1.0 mg/mL of USP Astemizole RS in 
Mobile phase 

Sampie solution: 1,0 mg/mL of Astemizole in Mobile 
phase 

Chromatographic system 
(See Chromatogmpny (621), System Sultability.) 

Modę: LC 

Detector: UV 220 nm 
Column; 4.6-mm x 25-cm; packing LI 
Flow ratę: 2 mL/min 
Injection vofume: 10 pL 
System suitability 
Sampie; Standard solution 
Suitability reąurrements 

Column effkiency: NLT 4000 theoretical plates 

Tailrng factor: NMT L8 

Relatrve standard deviation: NMT 1,5% 

Analysfs 

Sam pies: Standard solution and Sampie solution 
Calojfate the percentage of astemizole (C 2a H 3 ]FN.]0) In 
the pardon of Astemizole taken: 

Result - (ru/n) x (Cs/G) x 100 

r u = peak response from the Sampie solution 
= peak response from the Standard solution 
Cs = concentration of USP Astemizole RS in the 
Standard solution (mg/mL) 

G - concentration of Astemizole in the Sampie 
solution (mg/mL) 

Acceptance criteria: 98.0%-102.0% on the dried basis 

IMPURITIES 

e RE51DUE ON IGNITION (281): NMT 0,1% 

Dele te the fotlowing: 

** Heaw METALS, Method U (231): NMT 10 ppm* cowcŁui i* 

Jilil- 2018) 

® ORGANIC IMPURITIES 

Solution A: 1 7 g/l of tetrab utyłam mon ium hydrogen 
sulfate in water 


Solution B: Acetonitnle 
Mobile phase: See Tobie h 


Table 1 


Time 

(mini 

Solution A 
<%) 

Solution B 
(%) 

D 

95 

5 

15 

80 

20 

18 

80 

20 

18,1 

0 

100 

23 

0 

100 


[Notę—E guilibrate the system for 5 min before every 
injection.] 

System suitability solution: 25 Lig/mL of USP As¬ 
temizole RS and 250 jig/mL of ketoconazole in 
methanol 

Standard solution: 25 pg/mL of USP Astemizole RS in 
methanol 

Sampie solution: 10 mg/mL of Astemizole in methanol 
Chromatographic system 
(See Chromatogmpny (621), System Suitability.) 

Modę: LC 

Detector: UV 278 nm 

Column: 4.6-mm x 10-cm; contains base-deactivated 
3-pm packing LI 
Flow ratę: 1 mL/min 
Injection volume: 1 0 pi 
System suitability 
Sampie: System suitability solution 
Suitability requirements 
Resoiution: NLT 1.5 between astemizole and 
ketoconazole 
Analysis 

Sam pies: Standard solution and Sampie solution 
Calculate the percentage of eacli impurity in the por¬ 
tion of Astemizole taken: 

Result - (r u /n) x (G/G) x 100 

ru = peak response for each impurity from the 
Sampie solution 

r$ = peak response of astemizole from the Standard 
solution 

Cs - concentration of USP Astemizole RS in the 
Standard solution (mg/mL) 

Cu “ concentration of Astemizole in the Sampie 
solution (mg/mL) 

Acceptance criteria 
Individual impurities: NMT 0,25% 

Total impurities: NMT 0.5% 

5FECIBC TESTS 
* LOSS ON DRYJNG (731) 

Analysis: Dry under vacuum at 105° for 4 h. 
Acceptance criteria: NMT 0.5% 
o Melting Rangę or Temperaturę (741): 1 75M 78 ,:i 

ADDITIONAL REQU1REMENT5 

o Fackaginc and Storage: Preserye in tight containers. 
o USP reference standards (li) 

USP Astemizole RS 


Astemizole Tablets 


DEFINITION 

Astemizole Tablets contain NLT 90,0% and NMT 110.0% of 
the labeled amount of astemizole (C 2 sH 3 fFN 4 0 ). 
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IDENTIFICATION 

* A, Thin-Layer Chromatography 

Standard solution: I mg/mL of USP Astemizole RS m 
methanol 

Sampie solution: 1 mg/mL of Astemizole in methanol, 
prepared as follows. Transfer an amount of finely 
round Tablets eguivalent to 100 mg of Astemizole to e 
00-mL volumetric fiask, dilute with methanol to vob 
u me, and fil ter. 

Chromatographic system 
(See Chromatogropny (62 1), Thin-Layer Chromoto- 
graphy.) 

Adsorbent: 0.25-mm layer of chromatographic silica 
gel mixture 

Application volume: 10 pi 

DeveIoping sofvent system: Toluene, dioxane, metha- 
nol, and ammonium hydroxide (60:30:10:1) 

Anaiysis 

Sampfes: Standard solution and Sampfe solution 
Remove the piąte from the developing chamber when 
the soIven£ front has moved about three-fourtbs of 
the length of the piąte, mark the solyent front, air 
dry, and examine under short-wavelength UV [ight 
Acceptance crrteria: The R f value of the prlndpal spot 
of the Sampfe solution corresponds to that of the Stan¬ 
dard solution . 

ASSAV 
o Procedurę 

Mobile phase: Aceton Etrile, methanol, diethylamine, 
and 0.13 M ammonium acetate (230: 470: 1.0: 300), 
Adjust with glaciaE acetic acid to a pH of 7.5, 

Standard solution: 1 mg/mL of USP Astemizole RS in 
Mobile phase 

Sampfe solution: Nominally 1 mg/mL of astemizole in 
Mobile phase, prepared as fullows. Transfer an equiva- 
tent of 50 mg of astemizole from powdered Tablets 
(NLT 20) to a 50-mL vo!umetric fiask. Add 25 ml of 
Mobile phase f mlx for 30 min, di lute with Mobile phase 
to volume, and centrifuge, Use the supernatant 
Chromatograpłiic system 
(See Chromatogropny (621 >, System Suitabiflty.) 

Modę: LC 

Detector: UV 220 nm 
Column: 4.ó-mm x 25-cm; packing LI 
Flow ratę: 2 m L/min 
injection volume; 10 j,iL 
System suitability 
Sampie: Standard solution 
Suitability requirements 
Column effidency: NLT 4000 theoretical plates 
Tailing factor: NMT 1.8 
Refative standard deviation: NMT 1.5% 

Anaiysis 

Samples: Standard solution and Sampie solution 
Cale u Jatę the percentage of the labefed amount of as¬ 
temizole (C 2 BH 31 FN 4 O) in the portion of Tablets taken: 

Result - (ru/n) x (Cs/C u) x 100 

r u - peak response of astemizole from the Sampie 
solution 

rs = peak response of astemrzofe from the Standard 
solution 

Cs = concentration of USP Astemizole RS in the 
Standard solution (mg/mL) 

Cy - nominał concentration of astemizole tn the 
Sampie solution (mg/mL) 

Acceptance critena: 90,Q%-110,0% 

PERFORMANCE TESTS 

• DlSSOLUTION (711) 

Medium: Simujated gastric fiuld TS (without the en- 
zyme); 800 mL 


Apparatus 2: 1 00 rpm 
Time: 45 min 

Detector: UV maximum at about 285 nm 
Standard solution: USP Astemizole RS in Medium 
Sampie solution: Sampie per Dissolutbn (711). Dilute 
with Medium to a concentration that is similar to that of 
the Standard solution. 

Tolerances: NLT 80% (Q) of the iabeled amount of as- 
temlzole (C 2 gH 3 iFN 40 ) is dissolved, 

* (U ni for mi tv of Dosace Units (905): Meet the 
requirements 

impurities 
O orcanic Impurities 

Mobile phase, Standard solution, Sampie solution, 
Chromatographic system, and System suitability: 
Proceed as directed in the Assoy . 

Anaiysis 

Sampie: Sampie solution 

Calcuiate the percentage of each impunty in the por¬ 
tion of Tablets taken: 

Result = (rjrj) x 100 

ru = peak response for each impunty 
rj = sum of tne responses of aJI of the peaks 

Acceptance critena 
lndividual impurities: NMT 0.25% 

TotaJ impurities: NMT 1,0% 

ADDITIONAL REQUIREMENTS 

* Packaging and Storace: Preserve in tight containers. 

« USP Reference Standards (11) 

USP Astemizole RS 


Atenolol 


CHj 


ChHhN* *Os 266,34 

Benzeneacetamide, 4-[2-hydroxy-3-[(1 -methylethyl)- 
ammo]propoxy]-; 

2-[p-[2-Hydroxy-3-{isopropyiamino)propoxy]-phenyl]- 
acetamide [29122-68-7], 

DEFINITION 

Atenolo! contains NLT 98.0% and NMT 102,0% of 
C^H^N^Os, calcu la ted on the drted basis, 

IDENTIFICATION 
o A, iNFRARED ABSORPTION (197K) 

* B, ULTRAVIOLET ABSORPTION (197U) 

Sampie solution: 20 pg/mL in methanol 

AS5AY 
o Procedurę 

Mobile phase: 1.1 g of sodium 1-heptanesulfonate and 
0,71 g of anhydrous dibasic sodium phosphate in 
700 ml of water. Add 2 ml of dibutylamtne, and adjust 
with 0.8 M phosphoric acid to a pH of 3,0, Add 
300 mL of methanol, mix, and pass through a filter 
having a 0,5-fim or fEner porosity. Degas mis solution 
before use. 

Standard solution: 0.01 mg/mL of USP Atenolol RS in 
Mobile phase 

Sampie solution: 0.01 mg/mL of Atenolol in Mobile 
phase. Sonicate for 5 min for complete dissolution. 

Chromatographic system 
(See Chromatogropny (621), System Suitability.) 
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Modę: LC 

Detector: UV 226 nm 
Cofumn: 3.9-mm x 30-cm; packing LI 
FIow ratę: 0.6 mL/min 
Injection size: 10 pL 
System suitabiiity 
Sampfe: Standard solution 
Suitabiiity requirements 

Column efficiency: NLT 5000 theoretical plates 

Tafilng factor: NMT 2.0 

Relative standard deviation: NMT 2.0% 

Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of CuHuNzO) in the portion 
of Atenolol taken: 

Result = (ruM) x (Cs/Cy) x 100 

ru - peak response from the Sample solution 

r s = peak response from the Standard solution 

Q = concentration of USP Atenolol RS m the 
Standard solution (mg/mL) 

Cu - concentration of Atenolol in the Sample 
solution (mg/mL) 

Acceptance criteria: 98.0%-l 02.0% on the dried basis 

IMPURITIES 
Inorganic impurities 

* Residue on Icnition (281): NMT 0.2% 

* Chloride and Sulfate, Chloridei 221) 

Sample solution: Dissolve 1.0-g in 100 mL of 0.15 N 
nitrrc add. 

Acceptance criteria: Shows no morę turbidity with 
1 mL of silver nitrate TS than 1,4 ml of 0.020 N hydro- 
chlonc acid in lOOmL of 0.15 N nitric acid (0.1%) 

Organie Empurities 

* PROCEDURĘ 

Mobile phase: Prepare as directed in the Assay. 

Sample solution 1: 0.1 mg/mL of Atenolol in Mobile 
phase 

Sample solution 2: 0,5 pg/mL of Atenolol, from Som- 
ple solution 1 in Mobile phase 

Chromatographic system: Proceed as directed in the 
Assay, except use tne injection size listed below. 
injection size: 50 jjL 
Analysis 

Samples: Sample solution 7 and Sample solution 2 
[ NOTĘ'—Ch romatog ra ph Sample solution I for a period 
of time that is 6 times the retention time of the 
atenolol peak.] 

Calculate the percentage of each impurity in Sample 
solution 1: 

Result = 0.5(ru/rA) 

Tu ~ peak response of any individual impurity in 
Sample solution 1 

r A = peak response of Atenolol in Sample solution 2 
Acceptance criteria 
fndividuaf impurities: NMT 0.25% 

Total impurities: NMT 0.5% 

SPECIFIC TE5T5 

* IVIfcUINCj Rangę ok Temperaturę, Gass I (741): 

152M 56.5° 

* Loss on Drying (731): Dry a sample at 105° to constant 
weight: it loses NMT 0.5% of its weight. 

ADDITIONAL REQUIREMENTS 

* Packaging and Storage: Preserve in well-closed contain- 
ers. Storę at room temperaturę. 


* USP Reference Stanoards (11) 
USP Atenolol RS 


Atenolol Injection 

» Atenolol Injection is a sterile solution of Ate¬ 
nolol in Water for Injection. (t contains a suitable 
buffering agent. It contains not less than 
90.0 percent and not morę than 110.0 percent of 
the labeled amount of atenolol (C-uH^NjO)). 

Packaging and storage —Preserve in single-dose or in 
muitiple-dose containers, preferably of Type I glass, in a cool 
place or at controlled room temperaturę, protected from 
light. Avoid freezing. 

USP Reference standards (11)— 

USP Atenolol RS 
USP Endotoxin RS 

Identification— 

A: The retention time of the main peak in the chromato¬ 
grafii of the Assay preparotion corresponds to that in the 
chromatogram of the Standard preparotion , obtained as di¬ 
rected In the Assay. 

B: Ultraviolet Absorption (197U)— 

Soiution: 10 fig of atenolol per mL. 

Medium: methanol. 

Racteriafl EndotoxJns Test (85)—it contains not morę 
than 33.3 USP Endotoxin Unlts per mg of atenolol, 

Sterility Tests (71)—It meets the reguirements when 
tested as directed for Membranę Fiitration under Test for Ste¬ 
rility of the Product to be Examined r 
pH (791): between 5.5 and 6.5. 

Particulate Mat ter In Injections (788): meets the re- 
quirements for smaNwolume injections. 

Assay— 

C/f ric acid buffer —Transfer 2.5 g of dtric acid to a 500-ml 
Yolumetric fiask, add 400 mL of water, and swirl to dissolve. 
Adjust the solution with 2 N sodium hydroxide to a pH of 
6.0, di lute with water to volume, and mix. 

Mobile phase —Dissolve 930 mg of sodium octyl sulfate in 
740 mL of water, add 8 ml of 3,6 N sulfuric add, mix, and 
pass through a 1-jim or finer porosi ty fil ter. To the filtrate 
add 250 ml of acetonitrile, mix, anddegas. Make adjust- 
ments if necessary (see System Suitabiiity under Chromatog - 
raphy (621)). 

Standard preparotion ^Transfer about 50 mg of USP Ate¬ 
nolol RS to a 100-mL voiumetnc fiask, add 80 mL of Citric 
acid buffer, and sonicate for about 30 seconds to achieve 
dissolution. Di lute with Citric add buffer to voiume, and mix. 
Transfer 4.0 mL of this solution to a 10-mL vo!umetnc fiask, 
dilute with Citric add buffer to volume, and mix. This sol Li¬ 
tton contains about 0,2 mg of USP Atenolol RS per mL. 

Assay preparotion —Transfer an aceurately measurecl vol- 
ume of Injection, equivalent to 2 mg of atenolol, to a 10-mL 
yolumetric fiask, dilute with Citric acid buffer to vo!ume, and 
mix. 

Chromatographic system (see Chromatography (621 ))—The 
Jiquid chramatograph is eouipped with a 275-nm detector 
and a 4.6-mm x 25-cm column that contains 5-pm packing 
LI, The flow ratę is about 1,7 mL per minutę. Chromato- 
graph the Standard preparotion , and record the peak re- 
sponses as directed for Procedurę: the tai ling factor is not 
morę than 2, and the relative standard deviation for repfi- 
cate injections is not morę than 2.0%. 

Procedurę —Separately inject equal vo!umes (about lOpL) 
of the Standard preparotion and the Assay preparotion into 
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the chromatograph, recorci the chromafograms, and meas- 
ure the areas for the major peaks. Calculate the auantity, in 
mg, of C w H«N 2 Oj in each mL of the Injection taken by the 
formula: 

10 (C/V)(rtj/r s ) 

in which C h the concentration, in mg per mL, of USP Ate- 
nolol RS in the Standard preparation; V is the volume, in rn!., 
of Injection taken; and r v and r s are the atenolol peak re- 
sponses obtained from the Assay preparation and the Stan¬ 
dard preparation , re$pectively. 


Atenolol Compounded Orał Solutłon 

DEFINITION 

Atenolol Compounded Orał Solution contains NLT 90.0% 
and NMT 1 10.0% of the labefed amount of atenolol 
(C14H22N2O3). 

Prepare Atenofol Compounded Ora! Solution at a 2-mg/mL 
eon cen trat i on, for example, as follows (see Pharmaceutical 
Compounding—Nons terile Prepara tions (795)), 


Atenolol 

200 mq 

Giycerin 

5 mL 

Vehicle for Orał Suspension 

45 mL 

Vebide for Orał Solution, Sugar Free, a 
sufficient auantity to make 

100 mL 


Calcu Ja te the guantity of each ingredient required for the 
tota! vo!ume and atenolol strength to be prepared. Mix 
the Atenolol previously pu!verized, and Giycenn to form a 
smooth pastę. Incorporate the Vehide for Ora! Suspension 
or an equal volume of Vehide for Orał Solutłon, Sugar Free. 
[Notę—T he Vehicle for Orał Suspension may be omitted,] 
Incorporate s uff i ci en t Vehide for Orał Solution, Sugar Free 
in inerements to brlng to volume, and mix welL [NOTĘ— 
Do not use a sucrose-containing vehide for ora! solution.] 
Package, and label. 

ADDBTIONAL RJEQUDREMENTS 

o Packagjng and Storage: Package in amber, tight con- 
tainers, and storę at confrolled room temperaturę. 

® Beyond-Use Datę: NMT 60 days after the day on which 
it was compounded when stored at controiled room 
temperaturę 

* Labeling: Label it to State that it is to be shaken well 
before use, and to State the Beyond-Use Datę . 


Atenolol TabSets 


DEFINITION 

Atenolol Tablets contain NLT 90.0% and NMT 110.0% of 
the labeled amount of atenolol (CuH^^Oj). 

IDENTIFICATION 

» A. 0NFRARED ABSORPTION (197K) 

Sample: Mix a guantity of powdered Tablets, equiva- 
lent to 100 mg of atenolol, with 15 mL of methanof, 
heat the mixture to 50°, and shake for 5 min. Filter, 
and evaporate the filtra te on a water bath to dryness. 
Add 10 ml of 0.1 N hydrochioric acid to the residue, 
warm the solution, shake, and filter To the filtra te add 
suffldent 1 N sodium hydroxide to make it alkalrne, and 
extract the solution with 10 mL of chloroform, drying 
the chloroform extract over anhydrous sodium sulfate. 
Filter the dried chloroform solution, evaporate the Tih 


tratę on a water bath to dryness, and dry the residue at 
105° for 1 h. 

e B. The retentlon time of the atenolol peak of the Sample 
solution corresponds to that of the Standard solution, as 
obtained in the Assoy. 

ASSAY 
o Procedurę 

Mobile phase: 1.1 g of sodium 1-heptanesulfonate and 
0.71 g of anhydrous dibasic sodium phosphate in 
700 mL of water. Add 2 mL of di bu tyłami ne, and ad j ust 
with 0.8 M phosphoric acid to a pH of 3.0. Add 
300 ml of methanol, and pass through a filter having a 
0.5-pm or finer porosity. Degas this solution before use. 
Standard solution: 0.01 mg/mL of USP Atenofol RS in 
Mobile phase 

Sample stock solution: Transfer 1 0 Tablets to a 
1 0Q0-rnL volumetnc fiask. Add 500 ml of Mobile phase, 
and sonicate for 15 min to disentegrate the Tablets, Di- 
lute with Mobile phase to volume, 

Sample solution: Centrifuge a portion of the Sample 
stock solution, and d ilu te a volume of the supernatant 
with Mobile phase to obtaln a solution nominally eon- 
talning 0.01 mg/mL of atenolol, 

Chromatographic system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 226 nm 
Column: 3.9-mm x 30-cm; packing LI 
Flow ratę: 0.6 mL/min 
Injection size: lOpL 
System suitability 
Sample: Standard solution 
Suitability reguirements 

Column efficiency: NLT 5000 theoretica! plates 

Tailing factor: NMT 2.0 

Retative standard devtalion: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of C 14 H 22 N 2 O 3 in each Tablet 
taken: 

Result - (ru/r 5 ) x (C s /C u ) x 100 

ru - peak response from the Sample solution 

r$ “ peak response from the Standard solution 

C 5 = concentration of USP Atenolol RS in the 
Standard solution (mg/mL) 

Cu - nominał concentration of atenolol in the 
Sample solution (mg/mL) 

Acceptance criteria: 90.0%-11 0.0% 

PERFORMANCE TESTS 
* Dissolution (711) 

Medium: 0,1 N acetate buffer, pH 4.6 (prepared by 
mlxIng 44.9 parts (v/v) of 0.1 N sodium acetate with 
55,1 parts (v/v) of 0.1 N acetic acid solution, and adjust 
with either diluted sodium hydroxide or diluted acetic 
acid to a pH of 4,6); 900 mL 
Apparatus 2: 50 rpm 
Time: 30 min 

Determine the amount of C 14 H 22 N 2 O 3 dissolved by using 
the followlng method. 

Mobile phase, Chromatographic system, and System 
suitability: Proceed as directed in the Assoy under 
Atenolol. 

Standard solution: 0.01 mg/mL of USP Atenolol RS In 
Mobile phase 

Sample solution: Pass a portion of the solution under 
test through a suitable 0.45-pm filter, Quantitatively di- 
lute a measured volume of the filtrate with Mobile phase 
to obtain a solution esdmated to contain about 
0.01 mg/mL of atenolol. 
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Analysis: Proceed as directed in the Assay. 

Calcufate the percentage of C 14 H 22 N 2 O 3 dissolwed: 

Result - (ru/rs) x C s x V x D x (100/L) 

ru - peak response from the Sample solution 

Fs = peak response from the Standard solution 

C s ^ concentration of USP Atenolol RS in the 
Standard solution (mg/mL) 

V - volume of Medium, 900 mL 
D - dilution factor for the Sampie solution 
L = Tablet iabel claim (mg) 

Tolerances: NLT 80% (Q) of the labeled amount of 
CrnHaNaOi is dissolved, 

* Uniformity of Dosage Units (905): Meet the 

reguirements 

ADDITIONAL REQUIREMENT5 

• PACKAGtNG AND Storage; Fresen/e in well-closed 

containers. 

o USP Reference Standards (11) 

USP Atenolol RS 


Atenolol Compounded Orał Suspension 

DEFINITION 

Atenolol Compounded Orał Suspension contains NLT 90,0% 
and NMT 110.0% of the labeled amount of atenolol 
(C14H22N2O3). 


Prepare Atenolol Compounded Orał Suspension 10 mg/mL 
as follows (see Pharmaceuticaf Compounding—Non stenie 
Preparations (795)). 


Atenolol powder 

1 q 

Vehide: a 1:1 mixture of Ora- 
Plus- 1 and Ora-Sweet SF>, a suffl¬ 
cient quantity to make 

100 mL 


J Perrigo PharmaceutlcaJs, Allegan, Ml. 


Pour Atenolol powder into a suitable Container. Wet the pow- 
der with a smali amount of Vehicfe, and triturate to make 
a smooth pastę. Add I /ehicfe to make the contents 
pourable. Transfer contents stepwise and quantitatively to 
a callbrated Container using the rem a in der of Yehicle. Add 
sufflcient l /ehicfe to bring to finał volume. Shake to mix 
welL 

ASSAY 
fl FROCEDURE 

Solution A: 25 mM sodium phosphate adjusted with 
phosphortc add to a pH of 3.0 

Solution 8: Water adjusted with phosphorlc add to a 
pH of 3,0 

Solution O Methanol and Solution B (50:50) 

Mobile phase: AoetonitriJe and Solution A (15:85). Fil- 
ter, and degas. 

Standard stock solution: TO mg/mL of USP Atenolol RS 
In Solution C. Mix well and sonicate for 3 min. Sforę at 
2 °- 8 °, 

Standard solution: Transfer 2.0 mL of the Standard 
stock solution to a 500-mL volumetric fiask, add 0.5 mL 
of Solution C, and di lute with Solution B to volume. Mix 
well. Centrifuge a portion of the resultant solution for 5 
min at 14,000 rpm, and use the supematant. Protect 
from light, and storę at 2°-8°. 

Sample solution: Shake each bottie of Orał Suspension 
thoroughiy. Transfer 2.0 mL of Orał Suspension into a 
500-mL volumetnc fiask, and add 0.5 mL of Solution C. 


Dl lute with Solution B to volume. Mix well. Centrifuge a 
portion of the solution for 5 min at 14,000 rpm, and 
use the supernatant. Protect from light, and storę at 
2 °~ 8 °. 

Chromatographrc system 

(See Chroma tog ranny (621), System Suitability.) 

Modę: LC 

Detector: UV 227 nm 

Column: 4.6-mm x 25-cm, 5-Jim packing LI 

Temperatures 
Column: 30 D 
Autosampler: 5° 

Flow ratę: 0.7 mL/min 
Injection wolume: 20j.iL 
System suitability 
Sample: Standard solution 

[Notę —The retention time for atenolol is about 5.1 
min.] 

Suitability requirements 
Talfing factor: NMT 2.0 

Relatiwe standard deviation: NMT 2,0% for replicate 
injections 
Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of ate¬ 
nolol (CmHzzNiGj) in the portion of Oraf Suspension 
taken: 

Resuit - (rjrs) x (CsfCu) x 100 

ru - peak response of atenolol from the Sample 
solution 

r$ = peak response of atenolol from the Standard 
solution 

Cs = concentration of atenolol in the Standard 
solution (mg/mL) 

C u = nominał concentration of atenolol in the 
Sampie solution (mg/mL) 

Acceptance criteria: 90.0%-l 10,0% 

5PECD1FIC TESTS 

* PH (791): 6.4-7.4 

ADDITIONAL REQUSREIVIENTS 

* PACitAGiNG and Storage: Package in tight, light-resistant 

containers. Storę at 2°-8° or at eon troi fed room 
temperaturę. 

* Lareling: Label it to indicate that it is to be welf shaken 

before use, and to State the Beyond-Use Datę , 

* Beyond-Ose Datę: NMT 90 days after the datę on which 

it was compounded when stored at 2°-8° or at con¬ 
tro] led room temperaturę 
« USP Reference standards (11) 

USP Atenolol RS 


Atenolol Compounded Orał Suspension, 
Weteran ary 

DEFINITION 

Atenolol Compounded Ora! Suspension, Vetennary contains 
NLT 90.0% and NMT 110.0% of the labeled amount of 
atenolol (C 14 H 22 N 2 O 3 ). Prepare Atenolol Compounded 
Orał Suspension, Veterinary 25 mg/mL as follows (see 
Pharm aceuticaf Comp oun ding—No ns terile Preparations 
(795)). 

I Atenolol powder I 2.5 q ] 

* Perrigo Pharmaceuticals, Allegan, ML 
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Vehide: a 1:1 mixture of Ora- 
Plus* and Ora-Sweet SF*, a suffi- 
cient guantity to make _ 


100 mL 


J Perrigo Pharmaceuticalś, Allegan, Ml. 


Pour the Atenolol powder into a suitable Container. Wet the 
powder with a smali amount of Vehkle t and triturate to 
make a smooth pastę. Add the Vehide to make the con- 
tents pourable. Transfer the contents stepwise and auan- 
titatively to a caltbrated Container uslng the remainder of 
the Vehide. Add sufficient Vehide to bring to finał volume, 
Shake lo mlx well. 


ASSAY 
■ Procedurę 

Solutlon A: 25 mM sodium phosphate adjusted with 
phosphoric add to a pH of 3.0 
Mobile phase: Acetonitrile and Solutlon A (15:85). Fil- 
ter, and degas. 

Soiution B: Water adjusted with phosphoric add to a 
pH of 3.0 

Soiution C: Methanol and Solutlon B (50:50) 

Standard stock soiution: 25 mg/mL of USP Atenolol RS 
in Solutlon C. Mix well, and sonicate for 3 min. Storę at 
2 °- 8 °, 

Standard soiution: Transfer 2.0 mL of the Standard 
stock soiution to a 1-L volumetric fiask, and add 0.5 mL 
of Solutlon C Di fu te with Solutlon 8 to volume, and mix 
well. Centrifuge a portion of the resuEtant soiution for 5 
min at 14,000 rpm, and use the supernatant. Protect 
from ilght, and storę at 2 °- 8 T 

Sampie soiution: Shake thoroughly each bottle of Orał 
Suspension, Veterinary. Transfer 2.0 mL of Orał Suspen- 
sion, Veterlnary to a 1 -L vólumetric fiask, and add 
0.5 ml of Solutlon C. Di lute with Solutlon B to volume. 
Centrifuge a portion of the soiution for 5 min at 14,000 
rpm, and use the supernatant. Protect from Jight, and 
storę at 2 °- 8 °. 

Chromatographic system 
(See Chromatogropny (621), System Suitobility.) 

Modę: LC 

Detector: UV 227 nm 
Column; 4,6-mm x 25-cm; 5-|im packing LI 
Temperatures 
Column: 30° 

Autosampler: 5 D 
Ftow ratę: 0.7 ml/min 
Injection vo!ume: 20 jiL 
System suitability 
Sampte: Standard solutlon 

fN otę—T he retention time for atenolol is about SA 
min.] 

Suitabiiity reguirements 
Taiiing factor: NMT 2.0 

Relaiive standard deviation: NMT 2.0% for replicate 
injections 
Analysrs 

Samples: Standard soiution and Sampie solutlon 
Calcu la te the perce ntage of the labeled amount of ate- 
noiol (C 14 H&N 2 O 3 ) in the portion of Orai Suspension, 
Veterinary taken: 

Result - (r y /r 5 ) x (Cs/Cu) X 100 

r u = peak response of atenolol from the Sampie 
solutlon 

rs = peak response of atenolol from the Standard 
solutlon 

Cs - concentration of atenolol in the Standard 
solutlon (mg/mL) 

Cu = nominał concentration of atenolol in the 
Sampie solutlon (mg/mL) 


Acceptance arteria: 90,0%-110.G% 

SPEGlEflC TE5T5 

s pH (791): 9,1-1 OJ 

APDITIONAL R£QU2REMENT5 

0 Packaging and Storage: Package in tight, llght-resistant 
contalners, Storę at 2 Q -8° or at controlled room 
temperaturo. 

o Labeling; La bel it to indicate that it is to be well shaken 
before use, and to State the Beyond-Use Datę . La bel it to 
State that it is for veterinary use onfy, 

m Beyond-Use Datę: NMT 90 days after the datę on which 
it was compounded when stored at 2 °- 8 ° or controlled 
room temperaturę 

• USP Reference Standard* (11) 

USP Atenolol RS 


AteraoloB and Chlcurthalidone TabBets 

» Atenolol and Chlorthaiidone Tablets contain 
not less than 90.0 percent and not morę than 
110.0 percent of the labeled amounts of atenolol 
(C 14 H 22 N 2 O 3 ) and chlorthaiidone (C 14 H 11 CIN 2 O 4 S). 

Packaging and storage—Preserve in well-closed contain- 
ers. 

USP Reference stamdards (11}— 

USP Atenolol RS 
USP Chlorthaiidone RS 

Identification— 

A: Shake a guantity of powdered Tablets, equivalent to 
about 50 mg of chlorthandone, with 5 mL of methanol for 
15 minutes, and fiiter. Appty 10 pi of this test soiution, 
lOpL of a Standard soiution of USP Chlorthaiidone RS in 
methanol containlng 10 mg per mL, and 1 0 pL of a second 
Standard soiution of USP Atenolol RS in methanol contatn- 
ing 10/ mg per mL, j belng the ratio of the labeled amount, 
in mg, of atenolol to the labeled amount, in mg, of chlor- 
thallcfone per Tablet to a thin-layer chromatographic piąte 
(see Chromatography ( 621)) coated with a 0.25-mm layer of 
chromatographic silica gei mixture. Allow the spots to dry, 
and deyefop the chromatogram in a solvent system consist- 
ing of a mixture of n-butyl alcohol and 1 N ammonium hy- 
droxide ( 5 : 1 ) until the solvent front has moved about three- 
fourths of the length of the piąte. Remove the piąte from 
the developing cham ber, and air-dry. Locate the spots on 
the piąte by viewing under short-wavelength UV Irght: the 
prindpal spots obtained from the test soiution correspond in 
Rf value, slze, and intensity to those obtained from the re- 
spectlve Standard Solutions, 

B: The retention times of the major peaks in the ehro- 
matogram of fhe Assay preparation correspond to those in 
the chromatogram of the Standard preparation , as obtained 
in the Assay. 

Dis5oiution (711)— 

Medium: 0.01 N hydrochloric acid; 900 mL. 

Apparatus 2: 50 rpm. 

Time: 45 minutes. 

Determine the amounts of atenolol (C^H^zN^O^) and 
chlorthaiidone (C^HnCINzO.fS) dissolved by employing the 
following method. 

Mobile phase and Chromatographic system —Prepare as di- 
rected in the Assay. 

Diluent —Prepare a mixture of 1000 ml of acetonitrile and 
32 mL of 3.6 N suifuric acid. 

Standard solvent —Prepare a mixture of water and Dlluent 
(750: 225). 
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Standard solution —D]ssolve accurately weighed quantities 
of USP AtenoJoi RS and USP Chlorthaiidone RS in Standard 
solvent to obtain a solution having known concentrations of 
about 0.GO085L mg of USP Atenolol RS and 0,000851' mg 
of USP Chlorthaiidone RS per mL, i and C bdng the labefed 
amounts, in mg ; of atenolol and chlorthaiidone, respec- 
tive!y, per Tablet, 

Test solu don —Mix 10.0 ml of the filtered solution under 
test and 3,0 mL of Diluent. 

Procedurę —Sęparately inject egual yolumes (about 10 jul) 
of the Standard solution and the Test solution into the chro¬ 
matograph, record the chromatograms, and measure the ar- 
eas for the major peaks* Calculate the guantities, in mg, of 
atenolol (CmHzzNzGb) and chlorthaiidone (C^HnCINzChS) 
dissolved by the same formula: 

1170 C(r u /r 5 ) 

in which C is the concentration, in mg per mL, of the ap- 
propriate Reference Standard in the Standard solution; and fu 
and rj are the responses of the corresponding analyte ob¬ 
tained from the Test solution and the Standard solution, re- 
$pectively. 

Tolerances —Not less than 80% (Q) of the labeled amount 
of atenolol (CnH^NsOj) ^ dissolved in 45 minutes, and not 
less than 70% (Q) of the labeled amount of chlorthaiidone 
(CmH T iCIN 20 4 S) is dissolved In 45 minutes. 

Uniform i ty of dosage unlts (905): meet the reguire- 
ments. 

Procedurę for eon tent uniformity—Proceed as directed in 
the Assay; except to prepare the Assay preparation as fok 
Iows, Transfer 1 Tablet to a volumetric fiask of such capacity 
that when filted to volume, a concentration of about 
0.25 mg of chlorthaiidone per mL is obtained. Add a mix- 
ture of water and acetonitriie ( 1 : 1 ) to about half the capac¬ 
ity of the fiask, and shake by mechanlcal means for not less 
than 15 minutes to disintegrate the Tablet, Dilute wlth water 
to volume, and mix* Pass a portion of this solution through 
a filter having a 0.5-pm or finer porosiły, and use the filtrate 
as the Assay preparation , Calculate the guantities, in mg, of 
atenolol (CmHzzNzOs) and chlorthaiidone (CnHhCINz 0 4 S) in 
the Tablet taken by the formula: 

CV(r u /r s ) 

in which V \s the volume, in mL, of the volumetric fiask used 
to prepare the Assay preparation; and the other lerms are as 
deftned in the Assay. 

Assay— 

Mobilepbase —Prepare a mixture of 740 mL of water, 

250 mL of acetonitriie, 8 mL of 3.6 M sulfuric add, and 
930 mg of sodium octyl sulfate. Make adjustments if neces- 
sary (see System Suitability under Chromatography (621)). 

Standard preparation ^Di ss o lve a cc u rately weighed quan- 
tities of USP Atenolol RS and USP Chlorthafrdone RS in a 
mixture of water and acetonitriie (3:1) to obtain a solution 
having known concentrations of about 0.25 mg of USP 
Chlorthaiidone RS and 0,25/ mg of USP Atenolol RS per mL, 

I being the ratio of the labeled amount, in mg, of atenolol 
to the labeled amount, in mg, of chlorthaiidone per Tablet. 

Assay preparation— Transfer 10 Tabtets to a volumetric 
fiask of such capacity that when filfed to vo Jurne, a concen¬ 
tration of about 0.5 mg of chlorthaiidone per mL is ob¬ 
tained. Add a mixture of water and acetonitriie (1:1) to 
about half the capacity of the fiask, and shake by mechani¬ 
cal means for not less than 15 minutes to disintegrate the 
Tabfets. Dilute with a mixture of water and acetonitriie (1:1) 
to yolume, and mix* Pass a portion of this stock solution 
through a filter havinq a 0.5-pm or finer porosity, iransfer 
25.0 mL of the elear filtrate to a 50-mL yolumetric fiask, 
dilute with water to vo!umą and mix. 

Chromotogrophic system (see Chromatography <621»—The 
figuid chromatograph is eąuipped with a 275-nm detector 


and a 4,6-mm x 25-cm column that contains packing LI* 
The flow ratę is about 1.7 mL per minutę, Chromatograph 
the Standard preparation , and record the peak responses as 
directed for Procedurę: the refative retention times are about 
0.8 for atenolol and 1.0 for chlorthaiidone; the resolution, R, 
between the atenolol and chlorthaiidone peaks is not less 
than 3.0; and the relative standard deviation for repticate 
Injections is not morę than 2 . 0 %. 

Procedurę—Sępa rately Inject egual volumes (about 1 0 pL) 
of the Assay preparation and the Standard preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the areas for the major peaks. Calculate the quantities, 
in mg, of atenolol (O 4 H 22 N 2 O 3 ) and chlorthaiidone 
(C^HnCfNzO^S) in each Tablet taken by the formula: 

2ąvn0)(r u /rs) 

in which C is the concentration, in mg per mL, of the ap- 
propriate USP Reference Standard in fne Standard prepara¬ 
tion; V is the volume, in mL, of the yolumetnc fiask used to 
prepare the stock solution for the Assay preparation; and ru 
and r s are the responses for the corresponding analyte ob¬ 
tained from the Assay preparation and the Standard prepara¬ 
tion, respectiyely. 

NOTĘ—If a trailing peak or shoulder is observed on the 
chlorthaiidone peak with a relatiye retention time of not 
moce than 14 in the chromatograms of both the Standard 
preparation and the Assay preparation, sum the areas for the 
chlorthaiidone peak with the trailing peak or shoulder to 
report the peak responses for chlorthaiidone. 


Atomoxetine Hydrocfolonde 



CH S 


C 17 H 21 NO- HO 291*82 

Benzenepropanamine, N-methyl- 7 -( 2 -methylphenoxy)-, hy- 
drochloride, (-); 

{-)-A/-Methyl-3-phenyl-3“(o-tolyloxy)propylamine hydrochfo- 
ride [82248-59-7]. 

DEFUNITION 

Atomoxetine HydrochlorEde contains NLT 98.0% and NMT 
102.0% of atomoxetine hydrochloride (Ci?HziNG ■ HCI), 
calculated on the dried basis, 

JDENTIFBCATiON 

o A. INFRARED ARSORPTION (197K) 

* B. The retention time of the major peak of the Sampie 

solution corresponds to that of tne atomoxetine R-i somer 
from the System suitability solution, as obtained In the test 
for Organie Impurities, Procedurę 2. 

* C. 9dentefication Tests—General, Chloride (191): Meets 

the reguirements of the silver nitra te precipitate test 

A$SAV 
e Procedurę 

Buffer: 2,9 g/L of phosphoric acid in water. Adjust with 
5 M potassium hydroxide solution to a ph of 2.5. To 
1 L of this solution add 5,9 g of octanesuffonlc acid so¬ 
dium salt monohydrate. 

Mobile phase: n-Propanol and Buffer (27:73). [NOTĘ—- 
The ratio of n-propanol in Buffer can be yarfed between 
26:74 and 29:71 to meet system suitability 
requirements.] 

System suitability solution: 04 mg/ml of USP Man- 
delic Acid RS, 0.1 5 mg/mL of USP Atomoxetine Related 
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Compound A RS, and 0.25 mg/mL of USP Atomoxetine 
Hydrach loiide RS in Mobile phase 
Standard solution: 0.25 mg/mL of USP Atomoxetine 
Hydrochloride RS in Mobile phase. Sonlcation may be 
used to aid in dissolutlon, 

Sample solution: 0.25 mg/mL of Atomoxetme Hydro¬ 
chloride in Mobile phase. Sonication may be used to aid 
in dissolution. 

Chromatographic system 
(See Chromatograpny (62 1), System Suitability.) 

Modę: LC 

Detector: UV 215 nm 

Column; 4.6-mm x 15-cm; 3.5-|im packing L7 
Column temperaturę: 40° 

Fiow ratę: i mL/min 
injectron voiume: 10 jiL 

Run Ume; 1 3 times tne retention time of atomoxetine 
System suitabiiity 

Sampies: System su i ta bili ty solu tion and 5 tan dard 
solution 

[Notę—S ee Tubie 1 in Organie Impurities , Procedurę 1 for 
the relative retention times.] 

Suitabiiity reguirements 
Resolution: NLT 5.0 between mandelic acid and 
atomoxetine related compound A, System suitability 
solution 

Tailing factor: NMT 1.5 for atomoxetlne, System suit- 
abifity soiution 

Relative standard deviation: NMT 0.73%, Standard 
solution 
Analysis 

Sampies: Standard solution and Sample solution 
Calculate the percentage of atomoxetine hydrochloride 
{C17H21NO ■ HCI) in the portion of Atomoxetine Hydro¬ 
chloride taken: 

Result = (rjr$) x (Cs/G) x 100 

r u — peak response from the Sample solution 

r* = peak response from the Standard solution 

G - concentration of USP AtomoxetIne 

Hydrochloride RS in Lhe Standard solution 
(mg/mL) 

G - concentration of Atomoxetine Hydrochloride 
in the Sample solution (mg/mL) 

Acceptance enteria: 98.0 °/q- 1O2.Q% on the dned basis 

IMPURITIES 

• RESIDUE on Icnition (281): NMT 0.1% 

Delete the fotlowing: 

*• Heavy METALS, Method II ( 231): NMT 10 ppm# (Offitral 1- 

o organic Impurities 

[Notę—I t is reguired to perform Organic Impurities , Proce¬ 
durę 1 and Organic impurities, Procedurę Z] 

Procedurę 1 

Buffer and Mobile phase: Prepare as directed in the 
Assay. 

System suitabiiity solution: 04 0 mg/mL of USP Man¬ 
delic Acid RS, 0.15 mg/mL of USP Atomoxettne Re¬ 
lated Compound A RS, and 0.25 mg/mL of USP 
Atomoxetine Hydrochloride RS in Mobile phase 
Standard solution: 0.0025 mg/mL of USP Atomoxe- 
tine Hydrochloride RS in Mobile phase 
Sample solution: 23 mg/mL of Atomoxetine Hydro¬ 
chloride in Mobile phase 

Chromatographic system: Proceed as directed in the 
Assay , except for Run time. 

Run time: 2.6 times the retention time of 
atomoxetine 


System suitability 

Sampies: System suitabiiity solution and Standard 
solution 

[Notę—S ee Tobfe 1 for the relative retention times.] 
Suitability reąuirements 

Resolution: NLT 5.0 between mandelic add and 
atomoxetine related compound A, System suitability 
solution 

Tallina factor: NMT 1.5 for atomoxetine, System 
suitability solution 

Reiative standard deyiation: NMT 5% from three 
injections, Standard soiution 

Analysis 

Sampies: Standard solution and Sample solution 
Calculate the percentage of any indlvidua1 impurity in 
the portion of AtomoxetIne Hydrochloride taken: 

Result = (fu/Cs) x (C 5 /G) x 100 

tu - peak response of eaeh indivlduaJ Impurity 
from the Sample solution 
rs - peak response of atomoxetIne from the 
Standard solution 

Cs ~ concentration of USP Atomoxetine 

Hydrochloride RS In the Standard solution 
(mg/mL) 

Cu = concentration of Atomoxetine Hydrochloride 
in the Sample solution (mg/mL) 

Acceptance criteria: See Table /. 


Table I 


Nune 

Relative 

Retention 

Time 

Acceptance 

Criteria, 

NMT ( % ) 

Mandelic add 

0.70 

0.10 

Atomoxetine related 
compound A 

0.27 

0.10 

Desmethyl atomoxetine ;j 

0.73 

03 

Atomoxetine 

TO 


Any individual 
unspecifled impurity 

— 

0J0 

To tal impurities 

— 

03 


■ ł (fl)-Af-Methyl-3-phenoxy-B-phenyipropan-1 -aminę. 


Procedurę 2 

Mobile phase: isopropyl alcohol, dlethylamine, tri- 
fluoroacetic acid, and n~hexane (150: 1.5: 2.0: 846.5) 
System suitability solution: 3.5 mg/mL of USP 
Atomoxetine Hydrochloride RS, 1 7.5 pg/mL of USP 
Atomoxetine 5-lsomer RS, and 3.5 pg/mL of USP 
Atomoxetine Related Compound B RS, prepared by 
first dtssolving the Reference Standards In absolute al- 
cohoi, using 25% of the finał volume. Di lute wlth n- 
hexane to volume. 

Sample solution: 3.5 mg/mL of Atomoxetine Hydro¬ 
chloride prepared by first dissoMng it In absolute alco- 
hol, using 25% of tne flnai volume, Di lute with n-hex- 
ane to volume, 

Chromatographic system 
(See Chromatograpny (621), System Suitability ,) 

Modę: LC 

Detector: UV 273 nm 

Column: 4.6-mm x 25-cm; 5-pm packing L40 
Flow ratę: 1 mL/min 
Injection volume: 1QpL 
Run time: 1.3 times the retention time of 
atomoxetine 
System suitability 
Sample: System suitabiiity solution 
[Notę —See Table 2 for the relative retention times.] 
Suitability reguirements 

Resolution: NLT 1.75 between atomoxetine 5-iso- 
mer and atomoxetine related compound B 
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Tailing factor; NMT 1* *8 for atomoxetine 
Analysis 

Sample: Sample solution 

Calculate the percentage of alomoxetme related com- 
pound B, atomoxet]ne related compound C, and 
atomoxetine 54somer in the portion of Atomoxetine 
Hydrochloride taken; 

Result ^ (ru/rf) x 1 00 

ar = peak response of each rndividual impurity 
from the Sample solution 

fr - sum of aII the peak responses of atomoxetine 
related compound B, atomoxetine related 
compound C, atomoxetine S-isomer, and 
atomoxetine from the Sampfe solution 
Acceptance crtteria: See Tobie 2. 


labie 2 


Name 

Relative 

Retention 

Time 

Acceptance 

Criteria, 

NMT 

Atomoxetine 54somer' 

0.47 

0.5 

Atomoxetine related 
compound CT 

0.52 

0.1 

Atomoxetfne refated 
compound B 

0,56 

0.1 

Atomoxetine 

1.0 

— 


1 W-Methyl-3-phenyl-3(o-Lolyloxy)propan-1 -aminę. 
b N-MethyF3-pheny!-3-(p-tolyioxy)prapan-l -aminę 

SPECIFIC TEST5 

* LOSS OK DRYING (731) 

Analysis: Dry under vacuum at 105° for 2 h. 
Acceptance criferia: NMT 0.5% 

AODITIONAL REQUIREMENT5 

« Packaging and Storage: Preserve in welhclosed contain- 
ers. Storę at room temperaturo. 

* USP reference standards (11) 

USP Atomoxetine Hydrochloride RS 
USP Atomoxetine Related Compound A RS 
3-(Methy!amino)-1 -phenylpropan-1 -of, 

C 10 H 1S NO 165*23 

USP Atomoxetine Related Compound B RS 
N-Methyl-3-phenyl-3-(m-tolyloxy)propan-1-aminę 
hydrochloride* 

Ci 7 HziNO * HCI 291.82 
USP Atomoxetine 5-lsomer RS 
(S)-/V-Methyl-3-phenyh3-(o-tolyfoxy)propan-1-amfne 
hydrochloride. 

Q 7 Hj. 1 NO.HCI 291,82 
USP Mandeiic Acid RS 
r/'Hydroxyphenylacetic acid. 

C 8 H B O a 152,15 


Atomoxet5ne Capsaslies 

DEFINITION 

Atomoxetine Capsules contain NLT 90.0% and NMT 
110,0% of the labeled amount of atomoxetine 
(Q 7 H 3 iNQ), 

IDENTIFICATION 

* A. INFRARED ABSORPTION (197K) or(197A) 

Standard: 6 mg/ml of USP Atomoxetlne Hydrochloride 
RS in methanol. Dry the solution to a dry powder under 
an air or nftrogen purge for a minimum of 3 h. 


Sam ple: Shake the contents of a suffident number of 
Capsules, equivalent to about 60 mg of atomoxetine, 
with 10 ml of methanol, Centrifuge at 4000 rpm for 5 
min. Evaporate the solution to a dry powder with the 
aid of a current of atr or stream of nitrogen, 

Acceptance criteria: The IR spectrum exhibits main 
bands at (±2) wavenumbers (cm- 1 ) 2955, 2855, 

1599-1604, 1492, 1048, 1023, and 1010. 

* B, The relenlion Limę of Lhe major peak of the Sample 

solution corresponds to fhat of the Standard solution , as 
obtained in the tooy. 

A55AY 

* Procedurę 

Buffer: 5.8 g/L of monobasic potassium phosphate in 
water. To each liter of this solution add 3,0 mL of trieth- 
ylamrne, and adjust with phosphoric acid to a pH of 
2,5. 

Mobile phase: Aceton i tnie and Buffer (38:62) 

System suitability solution: 0.1 mg/ml of atomoxetine 
(free base) from USP Atomoxetine Hydrochloride RS 
and 0,02 mg/ml of o-cresol in Mobile phase, Sonicate 
to aid in dbsolutfon. 

Standard solution: 0.1 mg/mL of atomoxetine (free 
base) from USP Atomoxetine Hydrochloride RS in Mo¬ 
bile phase . Sonicate to aid in dissolution. 

Sample stock solution: From NLT 1 0 Capsules (includ- 
ing sheils) prepared as follows, Add the intact Capsules 
to a suitable volumetrlc fiask. Add Mobile phase to fili 
65% of the finał volume, Allow to stand for at least 10 
min, then shake for 20 min. Di lute with Mobile phase to 
volume. 

Sample solution: Nominally 0.1 mg/mL of atomoxe- 
tine, prepared by diluting a suitable volume of Sample 
stock solution with Mobile phase 
Chroma Eographk system 
(See Chromatogropny (621), System Suitability.) 

Modę: LC 

Detector: UV 220 nm 

Column: 4.6-mm x 7.5-cm; 3.5-fim packing L7 
Column temperaturę: 35° 

FIow ratę: 1.5 mL/min 
Injection volume: lOpL 

Run tirne: 1.7 times the retentfon time of atomoxetine 
System suitability 

Samples: System suitability solution and Standard 
solution 

[NOTĘ —The relative retention times for atomoxetine 
and o-cresol are 1.0 and 1,3, respectively,] 

Suitability requirements 

Resolution: NLT 3,5 between atomoxetine and o-cre^ 
soJ, System suitability solution 
Tailing factor: NMT 2.0 for atomoxetine, System suit¬ 
ability solution 

Relative standard deviation: NMT 1.0% for atomox- 
etine, Standard solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
atomoxetine (C 1? H Z iNO) in the portion of Capsules 
taken: 

ResulL = ( rufrs ) x ( Q/Qj ) x 100 

ru = peak response from the Sample soi u don 

r 5 = peak response from the Standard solution 

Cs = concentration of atomoxetine in the Standard 
solution (mg/mL) 

Cu = nominał concentration of atomoxetine in the 
Sample solution (mg/mL) 
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Acceptance criteria: 90,0%"! 10 . 0 % 

PERFORMANCE TEST5 
» DlSSOLUTfON <711) 

Medium: 04 N hydrochloric acid; 1000 ml, deaerated 
Apparalus 2: 50 rpm, with three-prong sinker 
Time: 30 min 

Buffer and Mobile phase: Prepare as directed in the 
TUsuy, 

Standard stock solution: 0.1 mg/mL of atamoxetine 
(free base) from USP Atomoxetine Hydrochloride RS in 
Medium. Sonrcate to aid in dissoiution. 

Standard solution: Dilute the Standard stock solution 
with Medium to obtain a finał concentration of (L/l 000 ) 
mg/mL, where L is the Capsule labet claim in mg. 
Sample solution: Pass a portion of the solution under 
test through a suitable fiJter. 

Chromatographic system: Proeeed as directed in the 
Assoy, 

System suitabiiity 
Sample: Standard soiution 
Suitabrlity reguirements 
Tailing factor: NMT 2.0 
Refative standard deviatton: NMT 1.4% 

Analysis 

Samples: Standard solution and Sample soiution 
Calculate the pereentage of the tabeled amount of 
atomoxetine (C 17 H 21 NO) dissolved: 

Result - ( r u /fs) x (Cs/0 x 1 / x 100 

fu - peak response from the Sample soiution 

r* ~ peak response from the Standard solution 

Q = concentration of atomoxetine in the Standard 
solution (mg/mL) 

L *=■ label daim (mg/Capsule) 

V = volume of Medium (mL) 

Tolerances: NLT 80% (Q) of the iabeied amount of 
atomoxetlne (C^HziNO) is dissolved, 

■ Uniformity of Dosage Units (905): Meet the 
reąuirements 

IMPURBTBES 

• ORGAHIC IMPURITIES 

Buffer: Dissoive 4.9 g of sodium 1 -decanesulfonate and 
6.9 g of monobasic potassium phosphate in 1 L of 
water. Adjust with phosphoric acid to a pH of 3.1, 
Mobile phase: Acetonitrile and Buffer (41:59) 

Sensitlvity solution: 04 ug/mL of atomoxetine in Mo¬ 
bile phase 

System suitabiiity soiution: 1 mg/mL of atomoxetine 
containing atomoxetine N-amide prepared as follows. 
Weigh egual amounts of USP Atomoxetine Hydrochfo- 
ride RS and urea, and place in a votumetrrc fiask. Add 
water to fili 10% of the finał volume. Sonicate for 3 
min. Place the fiask in an 85° oven for 40 min. Aliow 
the soiution to cool to room temperaturę. Dilute with 
Mobile phase to volume. [Notę —The oven temperaturę 
and time in the oven can be adjusted to give a suitable 
leve! of atomoxetine /V-amide peak.] 

Sample solution: 1 mg/mL of atomoxetine in Mobile 
phase, from the contents of NLT 5 Capsules prepared as 
follows. Transfer the Capsufe contents to a suitable voh 
umetric fiask, Fili 50% of the finał yolume with Mobile 
phase. Swirl, and let stand for 15 min. Dilute with Mo¬ 
bile phase to volume. 

Chromatographic system 
(See Chromotograpny <621 >„ System Suitabiiity.) 


Modę: LC 

Defector: UV 215 nm 

Coiumn: 4.6-mm x 15-cm; 3.5-pm packing L7 
Column temperatura: 30° 

Fiow ratę: 1 mL/min 
Injection volume: 10 pL 

Run time; 2.3 times tne retention time of atomoxetine 
System suitabiiity 

Sampies. Sensitivity solution and System suitabiiity 
soiution 

[NOTĘ—See Tobie 1 for the relative retention times.] 
Suitabiiity requirements 
Resolution: NLT 2,6 between atomoxetine and 
atomoxetine N-amide, System suitabiiity soiution 
Relative standard deviation: NMT 5%, SensitMty 
soiution 
Analysis 

Sample: Sample solution 

Calculate the pereentage of each indivrduaf impurity in 
the portton of Capsules taken: 

Result = ( r u /r T ) x 100 

r u ~ peak response of each indtvidua[ impurity 
from the Sample soiution 

r T = sum of ail the peak responses from the Sample 
solution 

Acceptance criteria: See Tobie 7. 


Table 1 


Name 

Helative 

Retention 

Time 

Acceptance 

Criteria, 

NMT f%> 

DesmetM atamewetrnea 

0.76 

03 

Atomoxetine 

1.0 


Atomoxetine 

1.2 

0.2 

Any individuat 
unspecified degradatton 
oroduct 

— 

0.2 

Total impurities 

— 

1.0 


n (ff)-N-Męthyl3-phenoxy3-phenyipropan-l -aminę. 
h (fl)-l -MethyLl [3-phenyt-3-(ci-to]y!oxy)propyf]urea. 

ADDITIONAL REQU1REMENT5 

* Packacing and Storage: Preserve in weli-dosed contain- 
ers. Storę at controlled room temperaturę. 

* USP REFERENCE standards (11) 

USP Atomoxetine Hydrochloride RS 


Atorvasfatin Calcium 



Q 6 H 6a CaF 2 N 4 O, 0 1155.36 

1 H-Pyrrole-1-heptanoic add, 2444[uorophenyi)-/? / ^ 
di hyd roxy-5~(1 -methy Eethy I)- 3 -pheny !-4-[(pheny lam [- 
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nojcarbonyl]-, calcium salt (2:1), [fl- 

(«*,«*)]-; 

Ca lei u m (j3R f 5Ryi-(p-f\ uoropheny l)-/3, fró i hyd roxy-5-isopro- 
p|/l-3-pnenyf-4-(phenylcarbamoyl Jpy rrole-1 -heptanoate 

[(3^5ń)-7-[3“(Phenylcarbamoyl)“5-{44fuorophenyf)“2-isopro- 
pyl-4-pheny!-1 H-pyrrol-1 -yl]-3,5-dihydroxyheptanoic acid, 
caldum salt] 

An hydro u i [1 34523-G3-S]. 

C 66 H 6 8CaF 2 N^O T o ■ 3H 2 0 1209,41 

Trihydrate [344423-98-9]. 

C^HóaCaF^N-jOuł ■ CaHaCb 

Propylene glycol sokate 1231,46 

DEFINITION 

Aton/astatin Caldum eontains NLT 98,0% and NMT 
102.0% of aton/astatin calcium (CfiGH^CaF^N^Oio), calcu- 
lated on the anhydrous and sokent-free basis. If labeled 
as a propylene glycol sokate, it eontains NLT 98,0% and 
NMT 102.0% of aton/astatin calcium (CóńFUsCaFiN^Oto), 
calculated on the anhydrous, propylene glycol-free, and 
sokent-free basis. !t may contaln a suitable antioxidant. 

IDENTIFICATION 

* A. Infrared Absorption (197K): [NoiE—If a differente ap- 

pears in the IR spectra of the analyte and the standard, 
separately dissoke equat portions of the sample spedmen 
and the USP Reference Standard in eaual volumes of 
methanol, evaporate the sofution to tfryness in similar 
containers unaer Identical conditions, and repeat the test 
on the residues,] 
o B. Calcium 

Diluent: Methanol, water, and hydrochloric acid 
(75:25:2) 

Sample solution: 0.05 mg/mL of Aton/astatin Calcium 
tn Diluent 
Blank: Diluent 
Analysis 

Samples: Sample sofution and Blank 
Instrumentaf conditions 
(See Atomie Absorption Spectroscopy (852).) 

Modę: Atomie absorption spectra photo metry 
Analytical wavelengtn; Calcium emission linę at 
422.7 nm 

Flame: Alr-acetylene 

Acceptance criteria; The Sample solution exhibits a sig- 
nificant absorption at the calcium emission linę at 422.7 
nm, 

A5SAY 

• Procedurę 

Buffer: 3.9 g/L of ammonium acetate in water. Ad jus t 
with gladal acetic acid to a pH of 5.0 ± 0.1. 

Solution A: Acetonitriie, stabilizer-free tetrahydrofuran, 
and Buffer (21:12:67) 

Solution B: Acetonitrile, stabilizer-free tetrahydrofuran, 
and Buffer (61:12:27) 

Mobile phase: See Table 7. [Notę —If necessary, adjust 
the Mobile phase by inereasing or decreasing the per- 
centage of acetonitrile or the pH of the ammonium 
acetate solution to achieve a retention tlme of 26-34 
min for the atorvastafm peak.] 


Table 1 


Time 

Solution A 

Solution B 

(mini 

(%) 

(%> 

0 

100 

0 

40 

100 

0 

70 

20 

80 


Table 1 ( Continued ) 


Time 

Solution A 

Solution B 

(mini 

(%) 

(%> 

85 

0 

100 

100 

0 

1 00 

105 

100 

0 

115 

100 

0 


Diluent: N,W"dimethylformamide 
System suitability sofution: 0.05 mg/mL of USP 
Aton/astatin Caldum RS and 0,06 mg/mL of USP 
Aton/astatin Related Compound B RS in Diluent 
Standard solution: 0,4 mg/mL of USP Aton/astatin Cal¬ 
cium RS En Diluent [NOTĘ—Use sonication if necessary.] 
Sample solution: 0,4 mg/mL of Atorvastatin Calcium in 
Diluent . [Notę—U se sonication if necessary.] 
Chromatographic system 
(See Chromalography (621), System Suitability.) 

[Notę—I f signiricant fronting of the peaks for aton/asta- 
tin related compound B and aton/astatin is observed, 
use the followmg diluent to prepare the Sample solu¬ 
tion, the Standard solution, and the System suitability 
solution: acetonitrile, stabilizer-free tetrahydrofuran, 
and water (1:1:2).] 

Modę: LC 

Detector: UV 244 nm 

Column: 4.6-mm x 25-cm; 5-jum packtng L7 

Column temperaturo: 35 Q 
Flow ratę: 1,5 m L/min 
Injection voiume: 20 jiL 
System suitability 

Samples: System suitability solution and Standard 
solution 

Suitability requirements 

Resolution: NLT 1.5 between the peaks for atorvasta- 
tin related compound B and aton/astatin, System suit- 
a bil i ty solution 

Tailrng factor: NMT 1 .6, Standard solution 
Relative standard deviation: NMT 0.6%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of aton/astatin calcium (C^H&s 
CaFzN^Oio) in the portion of Atorvastatln Calcium 
taken: 

Result = (te/r s ) x (Cj/Cu) x 100 

ry = peak response from the Sample solution 

r s - peak response from the Standard solution 

Cj “ concentration of USP Aton/astatin Calcium R$ 
in the Standard solution (mg/mL) 

Cu - concentration of Atorvastatin Caldum in the 
Sample solution (mg/mL) 

Acceptance criteria: 98,Q%-102,0% on the anhydrous 
and sokent-free basis, If labeled as a propylene glycol 
sokate, 98.0%-102.0% on the anhydrous, propylene 
glycol-free, and sokent-free basis. 

OTHER COMPONENTS 

* Content of Propylene GLYCOL (if labeled as a propylene 
glycol solvate) 

Diluent: Dimethylsulfoxide 

Standard solution: 0,125 mg/mL of propylene glycol in 
Diluent 

Sample solution: 2,5 mg/mL of Aton/astatin Caldum 
(as propylene glycol sokate) In Diluent Use sonication 
as needed to acnieve a complete dlssolutlon, 
Chromatographic system 
(See Chromatograpny (621), System Suitability.) 
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Modę: GC 

Detector: Flame ionization 
Column: 0,53-mm x 75-m; 3-jum coating of G43 
Temperatures 
Injection port: 230 Q 
Detector: 250° 

Column: See labie 2. 


Table 2 


Inłtial 

Temperaturę 

n 

Temperaturę 

Ramp 

C/min) 

Finał 

Temperaturę 

n 

Hołd Time at 
Finał 

Temperaturę 

(mini 

100 

0 

100 

1 

100 

10 

140 

5 

140 

30 

22S 

3 


Carrier gas; Hetium 
Flow ratę: 6.0mL/min 
Injection volume: 1 |il 

Injection type: Splitless, using a suitable inlet Einer 
System suitability 
Sam ple: Standard solution 
Suitability reguirements 
Tailing factor: NMT 2,0 
Relative standard deviation: NMT 5.0% 

Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of propylene glycol in the por- 
tion of Atorvastatin Calcium as propylene glycol sof- 
vate taken: 

Resuft = (rjrs) x (C s /Cu) x 100 

Or = peak response of propylene glycol from the 
Sample solution 

Cf = peak response of propylene glycol from the 
Standard solution 

C$ - concentration of propylene glycol in the 
Standard solution (mg/mL) 

Cu - concentration of Atorvastatin Calcium (as 
propylene glycol solvate) In the Sample 
solution (mg/mL) 

Acceptance criteria: 5,4%-73% 

IMPURITIES 


Detete the foltowing: 

*• Heaw Metals 

Diluent: Methanol and water (9:1) 

Sample solution: Dissolve 250 mg of the sample in 
30 ml of Diluent. 

Standard lead solution: Prepare as directed in F/eoiy 
Metals (231). 

Reference solution: Di lute 0.5 ml of the Standard lead 
solution with Diluent to 30 ml. 

Blank solution: 20 mL of Diluent 
Monitor solution: Dissolve 250 mg of Atorvastatin Gaj¬ 
dom in 0,5 mL of the Standard lead solution, and di lute 
with Diluent to 30 mL. 

Analysis 

Sam pies: Sample solution, Reference solution. Blank solu¬ 
tion, and Monitor solution 

To each soiutioa add 2 mL of pH 3.S Acetate Buffer 
prepared as directed in Heavy Metals (231), Mix, add 
to L2 mL of thioacetamide-glycerin base T5, and mix 


immediately. Pass the Solutions through a membranę 
filter of 0.45'jnm porę srze. Compare the spots on the 
fUters obtained with the different Solutions. The 
brown color of the spot from the Sample solution is 
not morę intense than that of the spot from the Ref¬ 
erence solution. The test is invalid if the Reference solu¬ 
tion does not show a slight brown color compared to 
the Blank solution, or if the color of the Monitor solu- 
tbn is not at least as intense as the color of the Refer¬ 
ence solution. 

Acceptance criteria: NMT 20 ppm« w*n 2 oia> 
o Organic Impurities, PROCEDURĘ 1: [NOTĘ — On the basis of 
the synthetic route or of the solid State naturę of the 
dmg substance, perform either Procedurę 1 or Procedurę 
2. Procedurę 2 may be suitable when aton/astatin lactone, 
atorvastatin epoxy tetrahydrofuran analog, and atorva$ta- 
tin acetonide are possible related compounds, and it may 
be suitable for an amorphous form of the drug 
substance.] 

Buffer, Solution A, Solution B, Mobile phase, Diluent, 
System suitability solution, and Chromatographic 
system: Proceed as directed in the Assay> 

Standard solution: 1.5 pg/mL each of USP Atorvastatin 
Related Compound A RS, USP AtorvasLatin Related 
Compound B RS, USP Atorvastatin Related Compound 
C RS, and USP Atorvastatin Related Compound b RS in 
Diluent 

Sample solution: 1 mg/mL of Atorvastatin Calcium in 
Diluent. [NOTE—Use sonication if necessary.] 

System suitability 
Sample: Sys tern sui ta bili ty so lu tion 

Suitability requirements 

Resolution; NLi 1,5 between the peaks for atorvasta- 
tin related compound B and atorvastadn 
Analysis 

Sam pies: Standard solution and Sample solution 
Chromatograph the Standard solution , and identify the 
components based on their relative retention times, 
glven in Table 3. 

Calculate the percentage of each of the atorvastatin re~ 
lated compounds A, B, C, and D in the portion of 
Atorvastatin Caicium taken: 

Result - (rdr$) x (Cs/Cu) x 100 

ru = peak response of the relevant atorvastatln 

related compound from the Sample solution 
r s = peak response of the relevant atorvastatin 

related compound from the Standard solution 
Cs - concentration of the relevant atorvastatln 

related compound in the Standard solution 
(mg/mL) 

Cu = concentration of Atorvastatin Calcium in the 
Sample solution (mg/mL) 

Calculate the percentage of any other individual 
impurlfy in the portion of Atorvastatin Calcium taken: 

Result = (fu/rr) x 100 

r v - peak response of any other mdividuaE impurity 
from the Sample solution 

rr - sum of all the peak responses from the Sample 
solution 

Acceptance criteria: See Table 3. Dlsregard any peak 
observed in the blank; the reporting leve! for impunties 
is 0.05%, 
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Table 3 


Name 

Relative 

Retention 

Time 

Acceptance 

Criteria, 

NMT (%) 

Atoryastatin related 
compound A J 

0.8 

0.3 

Aton/astatin related 

compound 

0.9 

0.3 

Atorvastatin 

1.0 


Atorvastatin related 
compound O 

1.2 

0.3 

Atorvastatin related 
compound 

2.1 

0.2 

Any other fndividual 
Impurity 

— 

0.1 

Totai impurities' 


1.0 


1 Desfiuoro impurity, 
b 35,5ii Isomer. 
c Difluoro impurity. 

J Epoxide impurity., 

Atorvastatin related compound D may u n der po a ccnversion to Its cycfic 
hem i ke Lal, which E$ a specified impurity listed im Tobie 5 in Organie ImpurT 
tks f Procedurę 2, as Jl atorvastatin epoxy tetrahydrofuran analog". The cyc- 
!ic hemiketal of atoruastatin related compound D elutes about 1-2 min 
before atorvastatin related compound D, Use the sum of the areas of the 
two peaks as a peak response for atorvastatin related compound D In the 
Standard soiution and the Sample soiution. 

i This totaf does not indude atorvastatfn related compound E, as deten 
mined in the Enantiomeric Purity test. 

• Organsc Impurities, Procedurę i 

Buffer: pH 5,0 mixture of 0.045 M ammonium formate 
and 0,0045 M ammonium acetale Solutions, prepared 
as follows. Weigh 2,84 g of ammonium fermatę and 
0,35 g of ammonium acetale, and dissolve in 950 ml of 
water, Adjust with 20% formie acid to a pH of 5.0, and 
dilute with water to 1 L 
Soiution A: AcetonltrEle and Buffer (33:67) 

Soiution B: Aceton itrile 
Soiution C: Stabilizer-free tetrahydrofuran 
Mobile phase: See Tobie 4 , Return to original COndi- 
tions, and re-equilibrate the system. 


Table 4 


Time 

(min) 

Soiution A 
(%> 

Soiution B 

1%) 

Soiution C 
(%) 

0 

91 

0 

9 

15 

91 

Ó 

3 

20 

82 

16 

2 

25 

82 

16 

2 

50 

32 

66 

2 

55 

32 

66 

2 


Diluent: Aceton itrile, stabilizer-free tetrahydrofuran, and 
Buffer (60:5:35) 

Peak identification soiution: 0.5 mg/ml of USP 
Atorvastalin Calcium RS and 2.5 pig/mL each of USP 
Atorvastatin Related Compound A RS, USP Atorvastatin 
Related Compound B RS, USP Atorvastatin Related 
Compound H RS, and USP Atorvastatin Related Con> 
pound I RS in Diluent 

Sample soiution: 0.5 mg/mL of Atorvastatin Calcium in 
Diiuent Use sonication to dissolve. [Notę—T he soiution 
is stable for 3 h at room temperaturę and for 24 h 
when sto red at 2°-8°, protected from lightj 

Chromatographic system 
(See Chromatogropny {621), System Suitability.) 


Modę: LC 

Detector: UV 254 nm 

Coiumn: 4,ó-mm x 25-cm; 4-pm packing L11 
Temperatures 
Coiumn: 40° 

Autosampter: 4° 

Flow ratę: 1.1 mL/min 
Injection volume: 15 HL 
5ystem suitability 
Sample: Peak /dentif/cot/on soiution 
Suitability reguirements 

Peak-to-valley ratio: NLT 2 between the peaks for 
atorvastatin related compound B and atorvastatin 
Analysis 

Sample: Sample soiution 

Calculate the percentage of each impurity in the por- 
tion of Atorvastatin Calcium taken: 

Result - (fu/r-d x (1 /F) x 100 

r u = peak response of the impurity from the 
Sample soiution 

fr - sum of all the peak responses, each divided by 
the corresponding value of the relative 
response factor from Tobie 5 
F = relative response factor for the impurity {see 
Tobie S) 

Acceptance critena: See Tobie 5. Disregard any peak 
eluting before 2 min and any peak observed in the 
blank; the reportlng level for impurities is 0.05%. 


Table 5 


Naine 

Relative 

Retention 

Time 

Re!ative 

Response 

Factor 

Acceptance 
Criteria, 
Niwr (%> 

Atorvastatin 

diamino* 

0.58 

0.74 

0.15 

Atorvastatin related 
compound A b 

0.86 

1.0 

0.3 

Atorvastatin related 
compound B c 

0.94 

1.0 

0.3 

Atorvastatin 

1.0 



Atorvastatin related 
compound C d (if 
oresentł 

1.1 

1.0 

0.3 

Atorvastatin 3-deox- 
yhept-2-enoic acid e 

1.45 

1.0 

0.10 

A tor va statin related 
compound H r 

1.90 

1.0 

0.15 

Atorvastattn epoxy 
tetrahydrofuran 
analops 

2.00 

0.71 

0.15 

Aton/astatln ethy! 
ester 11 

2.08 

1.0 

0.15 

Atorvastatm related 
compound D 1 

2.18 

1.3 

0.15 


J (3 R ,5 R)-7- {{3 R r 5ft )-7 - [2 -(4-FIuoropheny I) -5 - tsopropy 1-3-phenyI-4-{phenyl- 
carbamoyl)-! H-pyrroM -yR-^S-dihydrojtyheptanamidoJ^.S-dihydroK- 
yheptanolc ario. 

13 DesFluoro impurity. 
e 3 5,5fl Iso mer, 
d Difluoro impurity. 

p (5,£)-7-f2-(4-Fluorophenyi)-5-i5opropyhB'phenyl-4-(phenylcarbamoyl)-l W- 
pyrrol-1 -y|]-5-hydroxyhept-2-enóic atid. 

I Lactone impurity. 

ij 4-(4 -F fu oro ph eny 1) - 2 r ■4- di hydro xy- 2 *i 50 propyl -N, 5 -cfiphenyh 3, ó-di nxa b r- 
cydo[3,l ,0]hexane-l -carboxamide. 

II (3 k t 5 R)- EthyI 7(2(4- fiu o ro ph e ny3J -5 -i sop ropy 1-3 -ph eoy 1-4 -(p h e ny L 
ca rb a m oy I)- f H-py rro t-1 -y I)- 3,5 -d i ny d roxy n e p Ea noa te, 

Epojclde impurity. 
i Acetonide impurity, 

k Thi5 Eotal does not indude atorvastatin related compound E, as cleter- 
mined in the Enonthmeric Purity test. 
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Table 5 (Continued) 


Name 

Retative 

Retention 

Time 

Relative 

Response 

Factor 

Acceptance 
Criteria, 
NIWIT £%> 

Atorvastatin related 
comDOund li 

2.75 

TO 

0.15 

Any other incfividual 
impuritv 

— 

1.0 

0,10 

To tal imourities 11 

_ 


1,0 


4 (3 /?, 5 R) - 7-{(3 R f 5 R}-7-[2 -(4 - F fu oroph eny!)-5 - iso propy f- S-p heny M-{ p h e ny I- 
carbamoyl)-! ft-pyrrol-1 -yl]-3 r 5-dihydroxyheptanamfdo)-3 H 5-dihydroj?- 
yhepLanok acia 
b Desfluoro impurity. 
c 35,5/? Isomer. 
l( Difluoro impurity, 

fi ( S t ^-7-[2-(4-FluorQphenyl)-545apropyl-3 phenyl-4-(phenyIcarbamoyl)-! H- 
pyrrol-1 -yE]-5“hydroxybept-2-enoic add. 

1 Lactone impurity, 

n 4-(4 - FI u orop heny J)-2,4-d i hy d roxy-2 -iso propy l-N t $ -di p heny I- 3, 6-dioxabi- 
cydo[:Ll .Q]hexanen orbaxam3cte, 

h (3 R t 5 /?)-E tjhy I 7-(2-(4-f1 uo rop h e ny I )-5 -iso p ropyI - 3 -p h e nyF4-£ p henyI- 
ca rb a m oy I)- f H- py rrol-1 -yl)- 3, S-d iny d roxy n e pta n oate. 

1 Epoxide Impurity. 
l Acetonide Impurity, 

k This Lotal does not Indude atorvastatin related compound E, as deter- 
mined in the Enantiomerfc Purity test, 

* E N ANT 10MERI C PUftlTY 

Mobile phase: Hexane, dehydrated alcohd, and tri- 
ffuoroacetic acid (940:60:1) 

System suitability stock solution: 5 mg/mL of USP 
Aton/astatin Caldum RS and 37,5 p,g/mL of USP Atorva- 
statin Related Compound E RS in methanol. [NOTĘ— 
Aton/astatin relatea compound E is the 35,55 enanti- 
omer of aton/astatin.] 

System suitability solution: Transfer 7,0 ml of the Sys¬ 
tem suitability stock solution to a 10-mL volumetrie fiask, 
add 2.0 mL of dehydrated alcohol, and dilute with hex- 
ane to volume, 

Sampie solution: Transfer 10 mq of Atorvastatin Caf- 
dum to a 10-mL volumetrrc fiask, dissolve in 2.0 mL of 
methanol, add 2.0 ml of dehydrated alcohol, and dllute 
with hexane to volume. 

Chromatographic system 
(See Chromatogmphy (621), System Suitability.) 

Modę: LC 

Detector: UV 244 nm 
Column: 4,6-mm x 25-cm; packing LSI 
Ftow ratę: 1.0 mL/min 
Injection vo!ume: 20 liL 
System suitability 
Sampie: Syste/r? suitability solution 
[NOTE“The elution order of the peaks is aton/astatin 
related compound E foflowed by atorvastatin.] 
Resolution: NLT 2.0 between the peaks for aton/asta- 
tin reiated compound E and atorvastatin 
Anaiysis 

Sampie: Sampie solution 

Calculate the percentage of aton/astatin related com¬ 
pound E in the portion of Aton/astatin Calcium taken: 

Resuit = (ru/n) x 100 

fu - peak response for aton/astatin related 
compound E 

rr - sum of the peak responses for aton/astatin 
related compound E and aton/astatin 
Acceptance arteria: NMT 0.3% of aton/astatin related 
compound E 

5PECIFIC TE5TF5 

* watek DeterminaTION, Method la (921): 3.5%-5.5% for 
the trihydrate form. If labeled as amorphous or as semn 
crystalline, NMT 6.0%. If labeled as a propylene glycol 
solvate, NMT 1.0%. 


ADDITIONAL REQUQREMENTS 

* PACKAGING and Storage: Preserve the trihydrate form in 
well-dosed containers, and storę at room temperaturo. If 
labeled as amorphous or semicrystalline or as a propylene 
glycol solvate, storę as per labeling rnstructions. Possible 
packaging and storage conditions could Include the fol¬ 
iowi ng: Presen/e in well-dosed containers protected from 
light and moisture, or In tight containers; storę at room 
temperaturo, at controlled room temperaturo, or at 
2°-8°; storę under nitrogen atmosphere or packed with 
an oxygen absorber; and storę under nitrogen atmos¬ 
phere, packed with silica gel and an oxygen absorber, 
o Labeling: Where it Is an amorphous form, the labę] so 
indicates. Where it is a semicrystalline form, the la bel so 
indicafes. Where it is a propylene glycol s.olvate form, the 
label so indicates. If a test for Organie Impurities other 
than Procedurę 1 is used, the labeling States the test with 
which the article complies. Label it to indieate the name 
and ąuantity of any added antioxidant. 

® USP Reference Standards (11) 

USP Aton/astatin Caldum RS 
USP Aton/astatin Related Compound A RS 
Desfluoro impurity, or (3fl,5ff)-7-[3~(phenylcarbamoyl)- 
2 - i sop ro py I - 4,5 -d i p h e ny I-1 H - py rro 1 -1 -y I] - 3,5 -d i hyd ro x - 
yheptanoic acid, calcium salt. 

C 6ć H7oCaN^Oi 0 111938 
USP Atorvastatin Related Compound B RS 
35, SR Isomer, or (35,5/?)-7-i3-(phenykarbamoyJ)- 
5-(4-fluorophenyl)-2-JSopropyl-4-pheny!-1 ff-pyrrol-1 -yi]- 

3.5- dihydroxyheptanoic acid, caldum salt. 
Ce&HeflCaFzN.jOio 115534 

USP Aton/astatin Related Compound C RS 
Difluoro impurity, or (3fi,5R)-7-[3-(phenylcarbamoyl)- 
4 r S -bis(4-fluorophenyl)-2“isopropyM H-pyrroM -ylj-3,5- 
dihydroxyheptanoic acid, calcium salt. 

C^H^F,N.,O 10 119134 

USP Aton/astatin Related Compound D RS 
Epoxlde impurity, or 3-(4-fJuQrobenzoyt)-2-isobutyryJ- 
3-phenyl-oxirane-2-carboxylic acid pnenylamide. 
CaH22FN04 431.46 
USP Atorvastatin Related Compound E RS 
35,55 Enantiomer, or (3S,55)-7-[3-(phenylcarbamoy3)- 
5-(4-fluorophenyl)-2-tsopropy[-4“phenyr-1 H-pyrrol-1 -yl]- 

3.5- dihydroxyheptanoEc acid, calcium salt, 
CefiHgeCaF^N^Oio 115534 

USP Aton/astatin Related Compound H RS (lactone 
impurity) 

5-(4-Fluoropheny[}-1 -{2-[(2R,4/?)-4-hydroxy-6-oxote- 
tra hy d rO“2ff-pyran-2-y Ijethyl] -2-isopropyi-N,4-diphenyh 
1 pyrro!e3-carboxamide. 

C a3 H 33 FN 2 04 540.62 

USP Aton/astatin Related Compound I RS (acetonide 
Impurity) 

terf-Butyl 2-((4R,6/?)-6-(2-[2-(44luorophenyl)-545opro- 
pyl3-phenyl-4-(phenylcarbamoyl)-1 H-pyrrol-1 -yljethyl}- 
2,2-dimethyhl,3-dioxan-4-yl)acetate. 

C, D H.i7FN 2 0 5 654.81 


Atoyaguone 



C 22 H] 9 CI0 3 366.84 

1,4-Nap htha lenedione, 2-[4-(4-ch loro phenyi)cyclohexyI]- 
3-hydroxy-, trans-; 
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2-[ff j anS‘4“(p-Chlorophenyl)cydohexyi]-3-hydroxy-l,4- 
naphthoquinone [95233-18-4]. 

DEFINJTION 

Atovaquone contams NLT 97.5% and NMT 101,5% of 
atGvaquone (C 22 H 19 OG]]), cafculated on the anhydrous 
and organie so3vent-free basis, 

IDENTIFICATION 

* A. INFRARED ABSORPTION (197M) 

* B. The retention time of the major peak of the Sample 

soiution corresponds to that of the Standard solution, as 
obtained in the Assay. 

ASSAY 
o Procedurę 

Mobile phase: Acetonitrile, methanol, w a ter, and phos- 
phoric add (525:175:300:5) 

Diiuent: Acetonitrile and water (80:20) 

System suitability solution: 0.25 mg/mL of USP Atova- 
quone RS and 0,02 mg/mL of USP Atovaquone Related 
Compound A RS in Diiuent Storę in a low-actinic glass 
Container. 

Standard solution: 0,25 mg/mL of USP Atovaquone RS 
in Diiuent 

Sample solution: 0.25 mg/mL of Atovaquone in Dilu- 
ent Use a low-acfinic volumetric fiask. 

Chrom atographic system 
(See Chromatograpny (62'\), System Suitability.) 

Modę: LC 

Detector: UV 220 nm 
Column: 4,6-mm x 25-cm; packi fig LI 
FIow ratę: 3 mL/min 
Injection voiume: 20 piL 
System suitability 

Samples: System suitability solution and Standard 
solution 

[Notę—T he relative retention times for atovaquone re- 
lated compound A and atovaquone are about 0,85 
and 1 . 0 , respectiyely.] 

Suitability reąuirements 

Resolution: NLT 4 between atovaquone related com¬ 
pound A and atovaquone, System suitability solution 
Column efflciency: NLT 9000 theoretical plates. 
Standard soiution 

Tailfng factor: NMT 1,5, Standard solution 
Relative standard devtation: NMT 2%, Standard 
soiution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of atovaquone (C^HigCIOj) En 
the portion of Atovaquone taken: 

Resutt = (ru/rs) x (Cs/Cu) x 100 

ru - peak response from the Sample soiution 

r$ - peak response from the Standard solution 

Cs ~ concentration of USP Atovaquone RS in the 
Standard soiution (mg/mL) 

Cu = concentration of Atovaquone in the Sample 
soiution (mg/mL) 

Acceptance criteria: 97.5%—101.5% on the anhydrous 
and organie solvent-free basis 

IMPURIT1ES 

« RE51DUE ON IGNITION (281): NMT 0.1% 

Delete the foilowing: 

*• Heaw Metals (231) 

Standard soiution: Add 1.0 mL of Standard Lead Solu¬ 
tion to 0,5 g of magnesium oxidą and dry between 


100 c and 105 Ę , Proce ed as directed in the Test p repa ra¬ 
don, beginning with "Ignite to dul] redness" 

Test preparation: Mix 1.0 g of Atovaquone with 0,5 g 
of magnesium oxide thoroughly in a silica crudble. Ig- 
nite to duli redness until a homogeneous white or gray~ 
ish-white mass is obtained. If the mixture remains 
colored after 30 min, allow to cool, mix using a fine 
glass rod, and repeat the ignition. If necessary, repeat 
the operation. I leal the residue al 800° for about i h. 
Cool take up the residue in two 5-mL portions of 6 N 
hydrochloric acid, add 0.1 mL of phenolphthalein TS, 
and then add 13.5 N ammoniurn hydfoxide until a pink 
color is obtained, CooJ, add gladal acetic acid until the 
solution is decolonzed, and add 0,5 mL in excess, FElter, 
if necessary, and wash the filter with water. Dilute with 
water to 20 mL. 

Blank solution: Proceed as directed in the Test prepara¬ 
tion , omitting the Atovaquone, 

Analysis 

Samples: Standard solution , Test preparation , and Biank 
soiution 

Transfer 12.0 mL of the Test preparation to a 50-mL 
color-comparison tubę, 10.0 mL of the Standard solu¬ 
tion to another, and 10.0 mL of the Blank solution to a 
third, Then add 2.0 mL of the Test preparation to the 
Standard solution as well as the Blank soiution . Add 
2 mL of pH 3,5 Acetate Buffer to each of the three 
tubes, Add 1.2 mL of thioacetamide-glycerin base TS. 
Allow to stand for 2 min, and view downward over a 
white surface. 

Acceptance criteria: NMT IGpg/g; the Standard solu¬ 
tion is slightly brown when compared with the Biank 
soiution r and the color of the Test preparation is not 
darker than the Standard solution. + (Official i-|an-20ia) 

• RELATED COMPOUNDS 

System suitability solution and Sample solution: Pre- 
parę as directed in the Assoy, 

Analysis 

Samples: System suitability soiution and Sample soiution 
Using the chromatograms of the Sample solution and 
the System suitability solution , calculate the percentage 
of atovaquone related compounds in the portion of 
Atovaquone taken: 

Result = (r u /rj) x 100 

ru - peak response of each impurily from the 
Sample solution 

r T - sum of all the peak responses from the Sample 
soiution 

Acceptance criteria: See Tabie h 


labie 1 


Name 

Relatiye 

Retention 

Time 

Acceptance 
Criteria, 
NMT (%1 

Indene isomep 1 

0.63 

0,5 

Atovaquone related compound A 

0.85 

1,0 

D id eh yd roato va q u 0 n e 10 

0.89 

0.3 

Atovaquone 

1,0 

_ 

O-MethyJ atovaquone L 

1.8 

0.5 

Any other individual, 
unidentified impurity 

— 

0.2 


1 froni-Z-[4-(4-Chloropheny])cydohBxyl]-l-Dxo-1 H-\ ndene-3-carboxyIic ac- 
id. 


b (R S>2-[4-(4- Ch bropheny 1) cy dohex- 3 - eny IJ- 3 -hy d roxy-1,4 -n a p hth oq u i- 
none. 

c trans- 2 - [4 - (4 -Ch fo ropheny l)cy do hexy i] - 3 -meth oxy- 1 , 4-na ph t h oq u ino ne. 
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labie 1 (Cantinued) 


Name 

Relative 

R^teiition 

Time 

Aceeptance 
Criteria, 
NMT (%) 

Sum of all other individual 
impurities 

— 

KO 

Totaf impurEties 


15 


•' trorrj-2-[4-(4-Ch|orophenyl)cyclahe?^IJ-1-ox0’1 W-i ndene- 3 -ca rb.o*y I ic ac- 
id. 


b (flS)-2~[4-(4-C h lo ropheny I )cyc foh ex - 3-e nyf] - 3 - hydroxy-1, ■4-n a p h thoq u \- 
none. 

c tfam-2j4-(4-Ch! orop he ny3 )cy doh exy l]-3 - m eth oxy-1 ,4 - na ph th oq u i nonę. 

SPECJFIC TESTS 

* Water Determination, Method I (921): NMT 1.0% 
ADDSTIONAL REQUSI1EIVIENT5 

* PACKAGrNG and Storage: Preserve in tight, light-resistant 
containers. 

e USP Reference Standards (11) 

USP Atovaquone RS 

USP Atovaquone Related Compound A RS 
risJK[4-(4-Chlorophenyl)cydohexyi]-3-hydroxy-1,4- 
naphthoouinone. 

CziH^aCh 366.84 


Atoyagiuosiie Qrai SusperasSon 

DEF1NITION 

Atovaquone Orał Suspension contains NLT 90.0% and NMT 
110.0% of the labeled amount of atovaquone 
(C 2 zH 19 CI0 3 ). 

IDENTIFICATION 

® A. ULTRAVIOLET ABSORPTJON (197U) 

Medium: Methanol and water (1:1) 

Standard solution: Di lute 5 mL of Standard soiution 
from the Assay with Medium to 50 mL. 

Sam ple solution: DiEute 5 mL of Sampie solution from 
the Assay wlth Medium to 50 ml, 

Aceeptance criteria: Meets the requirements 
o B. The retention time of the major peak of the Sampie 
so/t/t/o/7 corresponds to that of the Standard solution , as 
obtained in the Assay. 

ASSAY 
* Procedurę 

Mobile phase: Acetomtrile, methanol, water, and phos- 
phoric acid (480:160:360:5) 

System suitability solution: 0.09 mg/ml of USP Atova- 
quone RS and 0.01 mg/mL of USP Atovaguone Related 
Compound A RS in 0.1 M methanolic sodium hydrox~ 
ide, Storę in a Iow-actEnic glass Container. 

Standard stock solution: 3 mg/mL of USP Atovaquone 
RS in a low-actinic, appropriateJy sized volumetric fiask. 
Add 20% water and 60% OJ M methanolic sodium 
hydroxide. Sonicate for 5 min or until the materia! has 
dissolved. Allow to cool, and dilute with 0.1 M metha¬ 
nolic sodium hydroxide to volume. 

Standard solution: 0.09 mg/mL of USP Atovaquone RS 
from Standard stpck solution. Transfer to an approprh 
ately sized, low-actinic volumetric fiask in a mixture of 
methano! and water (1:1), Minimize exposure of this 
soEution to light. 

Sampie stock solution: Nominally 3 mg/mL from a 
known volume of well-mixed Ora] Suspension NLT 
750 mg of atovaquone prepared as follows. In an ap- 
propriatefy sized, low-actimc volumetnc fiask, add 20% 
vo!ume of water, swirl for 5 min, add 60% vo!ume of 
0.1 M methanolic sodium hydro* Ede, and sonicate for 


15 min. Allow to cool, and dilute with OJ M methano- 
lic sodium hydroxide to volume. Immediately fil ter a 
20-mL portion, discarding the first 5 ml of the filtrate, 
Sampie solution: 0,09 mg/mL of atovaquone from the 
elear filfrate of the Sampie stock solution Transfer to an 
appropnately sized, low-actinic vofumetnc fiask, and di- 
lute with a mixture of methanol and water (1:1) to vol- 
ume. Minimize exposure of this solution to light. 
Chromatographlc system 
(See Chromatograpny (621), System Su i ta bili ty.) 

Modę: LC 

Detector: UV 220 nm 
Column: 4.6-mm x 12.5-cm; packing LI 
Flow ratę: 3 mL/min 
Injection voluine: 20 pL 
System suitability 

Samples: System suitability solution and Standard 
solution 

[Notę—T he relative retention limes for atovaquone re¬ 
lated compound A and atovaquone are 0.86 and 1.0, 
respectivefy.] 

Suitability requirements 
Tailing factor: NMT 1*5 
Refative standard deviation: NMT 2*0% 

Analysis 

Samples: Standard solution and Sampie solution 
Calculate the percentage of the labeled amount of 
atovaquone fCzzHipCICb) in the portion of Ora! Sus¬ 
pension taken: 

Result = (r u /rs) x (Cs/Cu) x 100 

ru ~ peak response of atovaquone from the Sampie 
solution 

rs = peak response of atovaquone from the 
Standard solution 

Cs = concentration of USP Atovaquone RS in the 
Standard solution (mg/mL) 

Cy - nominał concentration of atovaquone in the 
Sampie solution (mg/mL) 

Aceeptance criteria: 90.0%-l10.0% 

PERFORMANCE TESTS 

O UNIFORMITY OF Dosage Units (905): Meets the require- 
ments for orał suspension packaged in single-unit 
containers 

* Deliverarle Volume (698): Meets the requirements for 

orał suspension packaged in multiple-unit containers 

IMPURITIES 

* Organic Impurities 

Mobile phase. System suitability solution. Standard 
solution, Sampie solution, Chromatographic system, 
and System suitability: Proceed as directed En the 
Assoy. 

Analysis 

Samples: System suitability solution , Standard soiution , 
and Sampie solution 

Using the chromatograms of the System suitability solu¬ 
tion and the Sampie solution, calculate the percentage 
of atovaquone related compounds in the portion of 
Orał Suspension taken: 

Result = (ru/A) x (CdC u ) x (1 /F) x 100 

ru - indfvidual peak response of an atovaquone 
related compound, if any, from the Sampie 
soiution 

r$ ~ peak response of atovaquone from the 
Standard soiution 

Cj = concentration of USP Atovaquone RS in the 
Standard solution (mg/mL) 

Cu - nominał concentration of Orał Suspension in 
the Sampie soiution (mg/mL) 
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f = relative response factor of an individual 

atovaquone related compound relatrve to the 
response of atovaquone (see Tobie 1) 
Acceptance criteria: See Tobie 1. 


Tabie 1 


Na me 

Relatwe 

Retention 

Time 

Relative 

Response 

Factor 

Acceptance 

Criteria, 

NMT 

Photodegradation 

0.3 

— 

— 

AtovaniJone impurltv 

0.65 

1.08 

0.5 

Atovaquone related 
compound A 

0,86 

0,85 

1.0 

Atovaquone imourity 

0.88 

1.0 

0.3 

Atovaquone 

1.0 

1.0 

_ 

Any other atovaquone 
related compound 

— 

1.0 

0.2 

Totaf impurfties 

_ 


2.0 


* Disregard any peak having a relatiw retention time of G.3, which is due 
to photodegradation during preparation of the Sampte solution , 

SPECIFIC TESTS 

* PH {791): 3.5-7.0 

* Sedimentation 

For orał suspension packaged in multiple-unit 
containers 

Analysis: Transfer 50 ml of well-mixed Ora! Suspen¬ 
sion to a glass-stoppered graduated cylinder, and al- 
low to stand for 16 h. Measure the volume, if any, of 
elear lrquid observed in the cylinder. 

Acceptance criteria; NMT 1 ml of elear liquid 

ADDITJONAL REQUSKEIVIENTS 

• PACKAGING and Storage: Freserve in tight, light-resistant 

containers. 

• USP Reference Standards (11) 

USP Atovaquone RS 

USP Atovaquone Related Compound A RS 
d5-2-[4-(4-Chlorophenyl)cydohexyl]-3-hydroxy-l,4- 
naphthoąuinone. 

366.84 



mer, NIT 34.5% and NMT 38.5% of the ds-trans isomer, 
and NIT 55.0% and NMT 60.0% of the ds-ds isomer. 

IDENTIFICATION 
a A. iNFRARED ABSORPTION (197K) 

9 R. The retention limes of the three main Esomeric peaks 
of the Sompfe solution correspond to those of the Stan¬ 
dard solution , as obtained In the Assay. 

ASSAY 
® Procedurę 

Buffen 10.2 g of monobasic potassium phosphate in a 
1000-mL voIumetric fiask. DissoEve in 950 mL of water. 
While stirring, adjust with phosphortc add to a pH of 
3.1, and dilute with water to volume. 

Solution A; Acetonitrile, methanol, and Bufłer (20:5:75) 
Solution B: Aceton Etnie, methanol, and Buffer 
(20:30:50) 

Mobile phase: See Table L 


Tabie T 


Time 

(min) 

Solution A 

Solution B 

PM 

0 

80 

20 

5 

80 

20 

15 

40 

60 

25 

40 

60 

30 

0 

100 

45 

0 

100 

50 

80 

20 


Standard sofution: 1 mg/mL of USP Atracurium Besy- 
late RS in Solution A 

Sample solution: 1 mg/mL of Atracurium Besylate in 
Solution A 

Chromatographic system 

(See Chromotograpny ' (621) System Suitability .) 

Modę: LC 

Detector: UV 280 nm 

Column: 4.6-mm x 25-cm; 5~pm base-deactivated 
packing LI 

fIow ratę: 1 mL/min 
Injection slze: 20 pL 
System suitability 
Sample: Standard solution 

[NOTĘ—Refer to Tobie 2 for reiative retention times.] 
Suitability regulrements 
Resoiution: NLT 1.5 between the atracurium 
trons-trons isomer and the ds-trans isomer peaks; NLT 
1.5 between the atracurium ds-trans isomer and the 
ds-ds isomer peaks 

Relative standard deviation: NMT 2.0%, for the ds- 
ds isomer peak 
Analysis 

Sam pies: Standard solution and Sample solution 
Cakulate the percentage of atracurium besylate 
(C^HazNzCheSz) in the portion of Atracurium Besylate 
taken: 


C65Hst'N20ibS2 1243.48 

lsoqulnoi[nium, 2,2'-[l ,5-pentanediylbis[Gxy(3-oxG-3,1 - 
propanediyl)]]bis[1 4X3,4-dimethoxyphenyf)methyl]-1,2, 
3,4-tetrahyd ro-ó, 7-dimethoxy~2-methy I 
dibenzenesulfonate; 

2-(2-Carboxyethyl)-1,2,3,4-tetrahydro-6,7-dimeth'- 
oxy-2-methy!“1 -veratrylisoquinolinium benzenesulfonate, 
pentamethylene ester [64228-81-5]. 

DEFINITION 

Atracurium Besylate contains NLT 96.0% and NMT 102.0% 
of CfisHezNiOisSi, calcuiated on the anhydrous basis. It 
contains NLT 5,0% and NMT 6.5% of the trans-trons iso- 


Result - {ruin) x (G/G) x 100 

Fu = sum of the peak responses for the trans-trans 
isomer, the trons-ds isomer, and the ds-ds 
isomer from the Sample solution 
fs = sum of the peak responses for the trans-trans 
isomer, the trons-ds isomer, and the ds-ds 
isomer from the Standard solution 
Q - concentration of USP Atracurium Besylate RS 
in the Standard solution (mg/mL) 

G = concentration of Atracurium Besylate in the 
Sample solution (mg/mL) 

Acceptance criteria: 96 + 0%-102.0%, ealculated on the 
anhydrous basis. It contains NLT 5.0% and NMT 6.5% 
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of the trans-trans isomer, NLT 34.5% and NMT 38,5% 
of the ds-trans isomer, and NLT 55,0% and NMT 
60.0% of the ds-ds isomer. 

KMPURITIES 

* RE5IDUE ON 9GNITION (281): NMT 0.2% 


Detete the following : 

0 * Heaw Metals, Method II (231): 20 ppm® (or^aai Han^oiaj 

* Organic Impurities 

Buffer, Sofution A, Solutron B, Mobile phase, Chro- 
matographrc system, and Sample solution: Proceed 
as directed in the Assoy. 

Standard solution: 0.01 mg/ml of USP Atracurium 
Besylate RS in Solution A 
System suitability solution: 1 mg/mL of USP 
Atracurium Besylate RS in Solution A 
System suitability 
Sample: System suitability solution 
Suitability requirements 

Resolution: NLT 1.5 between the atracurium trans- 
trans isomer and the ds-trans isomer peaks; NLT 1.5 
between the atracurium ds-trans isomer and the cis- 
ds isomer peaks 
Analysis 

Samples: Standard solution and Sample solution 
Record the chromatograms, and measure aII of the 
peak responses, except the three main isomeric peaks. 
Calcuiate the percentage of each impurity in the por- 
tron of Atracurium Besylate taken: 

Result ^ (ruin) x (Cs/Cu) x (1 /F) x 100 

ro - peak response for each impurity from the 
Sample solution 

r T - sum of peak responses due to the atracurium 
cis-ds t trans -trans , and cis-trans isomers from 
the Standard solution 

Cs = concentration of USP Atracurium Besylate RS 
in the Standard solution (mg/ml) 

Cu = concentration of Atracurium Besylate in the 
Sample solution (mg/mL) 

F - relative response factor (see Table 2) 

Accep tance criteria: See Tobie 2. [NOTĘ—Disregard any 
peak less than 0,05%.] 


Table 2 


Name 

Rdative 

Retention 

Time 

Relative 

Response 

Factor 

Acceptance 
Criteria, 
NMT £%) 

ImDurity E' 1 

0.2 

TO 

1.5 

Impurity F** 

0.25 

TO 

1.0 

Impurity G 
(iaudanosine)* 1 

0.3 

2.0 

TO 

Impurity D 

0.45 J and 0.5 C 

TO 

1 .50 

Atracurium irans- 
trans Isomer 

0.8 

— 

— 

Atracurium 
ds-trans isomer 

0.9 

— 

— 

Atracurium 
ds-ds isomer 

1.0 

— 

— 

Impurity A 

1,04 r and 1,0» 

TO 

I.Sr 

impurity 1 

1.07s and 1.12^ 

TO 

1 .0p 

impurity H 

1.07 11 and 1.12 1 

1.0 

I.Op 

Impurity KJ 

1.09 and Tl 2 

TO 

I.Op 

Impurity B m 

1.15 

1.0 

0.1 

Impurity C 

1,2 n and 1 3* 

TO 

1 .Gp 

Any indivrdual 
impurity 

— 

TO 

0.1 

Total impurities 

— 

— 

3.5 


6 3-[l -(3,4-Dimethoxybenzyl)-6,7-dimethoxy-2-nnethyl-1 ,2, 3,4-te- 
Lra hydro feoąu i no [i ni o] p ropa n oa te. 

b 1 -(3,4- Dl me E h oxy benzyl)- 6,7 -d i meth oxy-2,2-d i methyI-1,2,3,4-te- 
t ra hydrolsoq u i n ol i n i u m, 

Ł 1 -{3,4-Dimethnxybenzyf)~ó,7"dfmethaxy-2-methyM ,2,3,4-tetrahydroi5Q- 
quinoline, 

4 trans Isomer of 1 -(3,4-dimethDxybenzy[)-2-[34t5-hydroxypentyJ)oxy]-3- 
oxopropyl]-6,7-dimethoxy-2-methyM,2,3,4-tetrahydroisoquinoiEnium. 

6 ds Isomer of 1 - C3,4-dimethoxybenzy])-2-l3-[(5-hydroxypenty3)oxy]“3-ox- 
opropy I] -6,7-d i m e thoxy-2- m ethy I-1,2,3 ,4 - tetra hy d roi so q u m ofi n tu m. 

1 cis- trans Isomer of 1 (3,4-dimethoxyben2yl)-2-[l 3-[l-(3,4-dimethox- 
ybenzyl)-6,7-dimethoxy-3 p 4-dihydroisoquinolin-2Cl H}-y\y$A Tdioxt>4,10- 
dioxatridecyl]-6,7-dimethoxy-2-methyf-T,2, 3,4-tetrahydroisoquinolinium. 
{ Jds-trans Isomer of 2,2C[(3-methylpentane-T5)-diylb]5[Qxy(3-oxopropane- 
1,3-diyl)]}bi5[1 (3,4-dimetbdxybenzyl)-6,7-dfmethoxy-2<nethyM ,2,3,4-te- 
trahy □ roisoq u tnol i n ium]. 

h ds-trans Isomer of 2,2 r -[hexane-l,6-diylbh[oxy(3-oxQprGpane4,3- 
dtyl)]]bis[t -(3 T 4-d[methoxybenzy1>6,7-dimethoxy-2-methy l-T ,2,3,4-te- 
i ra hydro i soqui no I i ni u m]. 

1 ds-ds Isomer of 1 -(3,4-cfimethQxybenzyl)-2-[1 3-[1 -(3,4-dimethoxybenzyi)- 
6,7-d im e t h 0xV-3,4 -d fhy d ro i so q u i n o I i n-2( 1 tf)-yl]-3,11 -dioxo-4,1Q-dioxa- 
Lridecyl]-6,7-drmethoxy-2-metnyl-1,2 ł 3,4-tetrahydrDisoqumolinrum, 

12,2'-[(Hexane-1,5)-diylbis£3-oxopropane-1 ^dfyJJJjbtsn-CSAdimetl^- 
ybenzy l)-S, 7-dimethoxy-2-melhyM ,2,3,4-Leirahydro- 
isoqulnołinliimJ. 

* ds-ds Isomer of 2 ł 2M(3-methylpentane-T5)-diylbis[axy(3-QXopropane-1, 
3-diyl)]Jbis[1 -(3,4-dimelhoxybenzy l)-6,7-dimethQxy-2-methyM ,2,3,4-te- 
tra hydroisoqumol i ni u m ]. 

I dS-Dl Isomer of 2,2Hh ex ane-l ,6-dfylbfs[oxy(3-oxoprQpane-1 ,3-diyl)j]bts 
[1 -(3,4-dimethoxybenzyl)-6,7-dimetnoxy-2-methyl-l ,2,3,4'tetrahydro- 
isoquinotinium]. 

m Pentane-1,5-dlyl bis[3-[1 -(3,4-dimeLhoxybenzyl)-6,7-dimethoxy-3 f 4- 
di hydro isoq u i no fi n -2(1 H)-y 1)p ropanoatej. 

II trans Isomer of 1 -C3,4-dlmethoxybertzyi)-2-(3,l 1 -dioxG-4,10-dioxatridec- 
12-eny1)-fi, 7-dimethoxy-2-meLhyl-l t 2 t 3 ł 4-tetrahydroisoquinQlinlum 
benzenesutfonate. 

° cfs Isomer of 1-(3 I 4-dimethoxybenzy1>2-(3J 1-dioxo-4,10-dioxatr[dec-12- 
enylJ-6,7-dimethoxy-2-methy 1-1,2,3, r 4-tetrahydroisoquino[inmm 
benzenesulfooate. 

p Impority consists of Ewo isomers Łhat are separated under these condi- 
dons; integrate both peaks for the impurity eateulalions. 

« Limit of Impurity | (Methyl Bemzenesulfonate) 

Buffer, Solution A f and Solution B: Prepare as directed 
in the Assay. 

Standard stock solutron: 0.2 mg/mL of Impurity ] 
(methyl benzenesuffonate) in acetonitrrle 
Standard solution: 1 jig/mL of Impurity ) (methyl 
benzenesulfonate) in Solution A from Standard stock 
solution 

Sample solution: 10 mg/mL of Atracurium Besylate in 
5o/uf/on A 
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Mobile phase: See Tobie 3* 


Mobile phase: See Tobie L 


labie 3 


Time 

Solution A 

Solution B 

fmliri 

(%) 

(%) 

0 

80 

20 

5 

80 

20 

15 

75 

25 

25 

75 

25 

30 

55 

45 

38 

0 

100 

45 

0 

100 


Tabie 1 


Time 

Solution A 

Solution B 

(min 1 ) 


f°/o) 

0 

80 

20 

5 

80 

20 

15 

40 

60 

25 

40 

60 

30 

0 

1O0 

45 

0 

100 

50 

80 

20 


Chromatographic system 
Modę: LC 

Detector: UV 217 nm 

Column: 4.6-mm x 25-cm; 5-pm base-deactivated 
packing LI 

Fiow ratę: 1 mL/min 
Injection size: 100 pL 
Analysis 

Samples: Standard solution and Sompfe solution 
Measure the responses for the fmpurity J (methyl 
benzenesulfonate) peaks. 

Acceptance criteria: NMT 0.01%, the peak response of 
the Somple solution being NMT that of the Standard 
solution 

5PECIFIC TESTS 

* Water Determination, Method I {921): NMT 5.0% 

ADOmONAL REQUIREMENTS 

* Packaging and Storage: Preserve in tlght, fight-resistant 

canta tners, in a cold place. [Notę —Atracurium Besylate is 
unstable at room temperaturę.| 

* USP Riference Standards (11) 

USP Atracurium Besylate RS 


Atracurium Besylate Injection 

DENNITtON 

Atracurium Besylate injection Is a steriie solution containing 
NLT 90.0% and NMT 115.0% of the labeled amount of 
atracurium besylate (CesHazNzOmSz). It contains an 
amount of the trans-trans isomer equivalent to NLT 5.0% 
and NMT 6.5% of the labeled amount of atracurium 
besylate, an amount of the os-trans isomer equivalent to 
NLT 34.5% and NMT 38.5% of the labeled amount of 
atracurium besylate, and an amount of the ds-ds isomer 
equivalent to NLT 55.0% and NMT 60.0% of the labeled 
amount of atracurium besylate. 

[NOTĘ—The Injection is unstable at room temperatura. Storę 
all sam ples in the refrigera tor. Analyze all preparations as 
soon as possible, or use a refrigerated injector.] 

IDENTIFICATION 

* A. The retention times of the peaks of the three 

atracurium besylate isomers from the Somple solution cor- 
respond to those from the Standard solution, as obtained 
in the A$$ay, 

AS5AY 

■ Procedurę 

Buffer: 10.2 g of monobasic potassium phosphate in a 
1000-mL volumetric fiask. Dissolve in 950 ml of water. 
While stirring, adjust with phosphonc acid to a pH of 
3.1, and dilute with water to volume. 

Solution A: Acetonitrile, methanol, and Buffer (20:5:75) 
Solution B: Acetonitrile, methanol, and Buffer 
(20:30:50) 


Standard solution: 1 mg/mL of USP Atracurium Besy¬ 
late RS in Solution A 

Sample soiution: Nominally equivaient to t mg/mL of 
atracurium besylate from Injection in Solution A 
Chromatographic system 
(See Chromo tog ropny (621), System Suitabifity ,) 

Modę: LC 

Detector: UV 280 nm 

Column: 4.6-mm x 25-cm; 5-um base-deactivated 
packing LI 

Flow ratę: 1 mL/min 
Injection size: 20 pL 
System suitability 
Sample: Standard solution 

[NOTĘ—Refer to Tobie 2 under Organie Impurities for rel- 
ative retention times.] 

Suitability reguirements 

Resolution: NLT 1.5 between the atracurium trans- 
tmns isomer and the cis-trans isomer peaks; NLT 1.5 
between the atracurium cis-trans isomer and the ds- 
ds isomer peaks 

Relative standard deviation: NMT 2.0%, for the ds- 
cis isomer peak 

Analysis 

Samples: Standard soiution and Sample solution 
Measure the responses for the three atracurium besylate 
isomer peaks. 

Calculate the percentage of the labeled amount of 
atracurium besylate (C&sHezNzOisSz) in each mL of the 
Injection taken: 

Result - ( ru/r$ t ) x (G/G) x 100 

ru - sum of the peak responses for the trans-trans 
isomer, the trons-cis isomer, and the ds-ds 
isomer from the Sample solution 
r% - sum of the peak responses for the trans-trans 
isomer, the trans-cis isomer, and the ds-cis 
isomer from the Standord solution 
Cs = concentration of USP Atracurium Besylate RS 
in the Standard solution (mg/mL) 

Cu - nominał concentration of atracurium besylate 
in the Sample solution (mg/ml) 

Acceptance criteria: 9G.0%~115.0% of the labeled 
amount of atracurium besylate (CgsHszNzOibSz). It eon- 
tains NLT 5.0% and NMT 6.5% of the trans-trans fso- 
mer, NLT 34.5% and NMT 38.5% of the cis-trans \$o- 
mer, and NLT 55.0% and NMT 60.0% of the ds-cis 
isomer. 

IMPURITIES 
* Organic Impurities 

Buffer, Solution A, Solution B, Mobile phase, Sample 
solution, and Chromatographic system: Proceed as 
directed in the Assoy. 

Standard stock solution: 1 mg/mL of USP Atracurium 
Besylate RS in Solution A 

Standard solution: 0.02 mg/ml of USP Atracurium 
Besylate RS in Solution A, from Standard stock solution 


USP Monographs 


























onograpns 


2904 Atracurium / Official Monographs 


USP 40 


System suitability 
Sam ple: Standard solution 
Suitability requirements 

Resolution: NLT 1.5 between the atracurium trons- 
trons isomer and the cis-trans isomer peaks; NLT 1.5 
between the atracurium cis-trans isomer and the ds- 
ds isomer peaks 
Analysis 

Samples: Standard solution and Sample solutton 
Calcuiate the percentage of each impurity in the por- 
tion of Sampie solution taken: 


ADDITiONAL REQU[REMENTS 

* Packaging and Storage: Preserve in single-dose or mul 
tiple-dose containers, preferably of Type I glass, in a re- 
frigerator, and protect from freezing. Protect from light. 

* II5P REFERENCE STANDARD5 (11) 

USP Atracurium Besylate RS 


Atropinę 


Result = {ruin) x (Cs/G) x (l/f) x 100 

ry - peak response for each impurity from the 
Sample solution 

r r = sum of a II the peak responses from the 
Standard solution 

C* = concentration of USP Atracurium Besylate RS 
in the Standard solution (mg/mL) 

Co = nominał concentration of atracurium besylate 
in the Sampie solution (mg/mL) 

F - relative response factor (see Table 2} 
Acceptance criteria: See Tobie 2, 


Tabie 2 


Name 

Refative 

Retentlon 

Time 

Relative 

Response 

F sc tor 

Acceptance 
Criteria, 
NMT (%> 

Benzen esulfonic 
acfd J 

0.08 



Adcflc compound 

072 

1.0 

6.0 

Impurity G 
flaudanosinel 

029 

2.0 

3.0 

cis ■ and mrns-iso- 
mers of the hy- 
droxv compound 

0.44* and 
G.50‘ 

1.0 

6.0' 

Atracurium trons- 
iram isomer 

0.8 



Atracurium cis -trans 
isomer 

0.9 



Atracurium cis-cis 
isomer 

10 



cis- and fromiso 
mers of the 
monoacrvlate 

1.28'' and 
1.33' 

1.0 

3.0' 

Any indiyidual un~ 
specilfed degrada- 
tlon product 


1.0 

0.1 

Total impurities 

— 

—. 

15.0 



J For Identification purposes only. 
b trans isomer of the hydroxy compound 

I os isomer of the hydmxy compound. 

II rrans isomer of the monoacrylate. 
r cii isomer of the monoacrylate. 

1 Impurity consists of two isomers Ihal are separaLed under these condi- 
tions; integrate both peaks for the impurity calcutations. 



C^H^NCh 28937 

Benzeneacetic acid, a-(hydroxymethyl)- 8 -methyl- 8 -azabi- 
cyclo[33.1]oct-3-yl ester, endo-(±)~; 

1aH f 5aH-Tropan3a-ol {±)-tropate (ester) [51-55-8]. 

DEFINITiON 

Atropinę contatns NLT 99.0% and NMT 100.5% of atropinę 
(C 17 H 23 NO 3 ), calcufated on the anhydrous basis. 

[Caution —Handle Atropinę with exceptional tarę, because 
it is highly potent.] 

IDENTIFICATION 

• A. 

Standard: 36 mg of USP Atropinę Sulfate RS 
Sample: 30 mg 

Analysis: Dissolve the Standard and Sample in individual 
60-mL separators with the aid of 5-mL portions of 
water. To each separator add 1.5 mL of 1 N sodium hy- 
droxide solution and 10 ml of chloroform. Shake for 1 
min, allow the layers to separate, and pass the chloro¬ 
form extracts through separate filters of 2 g of anhy¬ 
drous granular sodium sulfate supported on pledgets of 
glass wool. Extract each agueous layer with two addi- 
tional 10-mL portions of chloroform, filtering and con> 
bining with the respective main extracts. Evaporate the 
chloroform Solutions under reduced pressure to dryness, 
and dtssolve each residue in 10 mL of carbon disulfide. 
Acceptance criteria: The IR absorption spectrum, deter- 
mined in a 1 -mm celi, of the solution of the Sample 
exhibits maxima only at the same wavelengths as that 
of the solution of the Standard. 

* R. 

Sample solution: A solution (1 rn 50) in 3 N hydrochfo* 
dc acid 

Analysis: Add gold chloride TS to the Sample solution . 
Acceptance criteria: A lusterless preclpitate «s formed 
(distinction from hyoscyamine, wnich, similarly treated, 
yieids a lustrous preclpitate). 


SPECIFIC TEST5 

* PH (791): 330-3.65 

* STERILITY Tests (71): It meets the requirements when 

tested as directed for Test for Sterility of the Product to Be 
Examined f Membranę Filtrat ton. 

* Bacterial Endotoxins Test (85): It contains NMT 5.56 

USP Endotoxin Units/mg of atracurium besylate. 

* Injections and Implanted Drug Products (1): Meets the 

reguirements 


A5SAY 
* Procedurę 

Sample: 400 mg of Atropinę 

Analysis: Dissoive the Sample in 50 mL of gladal acetic 
acid. Titrate with 0.1 N perchforic add VS to a green 
endpoint, using 1 drop of crystal violet TS. Perform a 
blank determination (see TUrimetry (541)). Each mL of 
OJ N perchloric add is equivalent to 28.94 mg of atro¬ 
pinę (CiJHrjNGi)- 

Acceptance criteria: 99.0%-100.5% on the anhydrous 
basis 
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BW1PURITIES 

o Residue on Ignition (281): NMT 0,1% 

o LIMIT OF FOREIGN AlKALOlDS AND GTHER IMFURITIES 

Standard solution: 24 mg/ml of USP Atropinę Sulfate 
RS in methanol 

Sample solution A: 20 mg/ml of Atropinę in mefhano 
Sample solution B; 1 mg/mL of Atropinę in methanol 
Chromatographic system 
(See Chromatograpny (621), Thin-Layer Cbromato- 
graphy.) 

Modę: TLC 

Adsorbent: 0.5-mrn layer of chromatographic silica 
geJ 

Application volume: See Analysis, 

Developing solyent system: Chloroform, acetone, 
and diethylaminę (5:4:1) 

Spray reagent: Potassium iodoplatinate TS 
Analysis 

Sam pies: Standard solution , 5 pL; Sample solution A, 

25 j.iL; Sample solution B, 1 pL 
Apply the Samples to the TLC piąte. AHow the spots 
to ary, and develop the chroma tog ram In the Develop- 
ing soivent system until the solvent front has moved 
three-fourths of the length of the piąte, Al Iow the sol- 
vent to evaporate. Locate the spots on the piąte by 
spray i ng with Spray reagent 
Acceptance criteria: NMT 0.2%; the Rf value of the 
principal spot of each Sample solution corresponds to 
that of the Standard solution; no secondary spot of Sam¬ 
ple solution A exhlbits intensity equa! to or greater than 
the principal spot of Sample solution B. 

® Readily Careonizable Substances Test (271) 

Sample solution: 200 mg in 5 ml of 2 N sulfurlc acid 
Acceptance criteria: The solution has no morę color 
than Matching Fluid A, and the solution is colored no 
morę than llght yelfow upon the addilion of 0.2 ml of 
nitric acid. 

SPECIFIC TESTS 

* OPTICAŁ Rotation, Angular Rotation (781) 

Sample solution: 1 g, previously dried at 1 05° for 1 h, 
in suffieient 50% alcohol (w/w) to obtain a volume of 
20 mL at 25° (using a 200-mm tubę) 

Acceptance criteria: -070° to +0,05° (limit of 
hyoscyamine) 

* Melting Rangę or Temperaturę (741): 11 4°-l 18 C 

• WATER Determination, Method I (921): NMT 0.2% 

ADDITIONAL REQUIREEVIENT5 

• Packaging and Storage: Preserve in tight, light-resistant 

containers. 

O USP Referencie Standards (11) 

USP Atropinę Sulfate RS 


Atropinę Sulfate 



HjBDj - H;Q 


(C 17 H 23 N0 3 ) 2 - H2SO4 ■ HzO 694.85 

Anhydrous 676.83 

Benzeneacetic acid, a-(hydroxymethylK 8-methyl-8-azabI- 
cydo[3.2.1]oct-3-y! ester, endo-(±)-, sulfate (2:1) (salt), 
monohydrate; 


1aH,5atf-Tropan-3-Dt-Gl (±>tropate (ester), sulfate (2:1) (salt) 
monohydrate [5908-99-6]. 

Anhydrous [55-48-1]. 

DEFINITION 

Atropinę Suifate contains NLT 98.0% and NMT 102.0% of 
atropinę suifate (C^HzzNCbz' H2SO4), calculated on the 
anhydrous basis. 

[Calftion —Handle Atropinę Sulfate with exceptional care, 
because it is hrghiy petent.] 

IDENTIFICATION 

* A. tNFRARED AbSORPTION (197K) 

o B. Identification Tests—General, Sulfate (191) 

Sample solution: 50 mg/mL 

Acceptance criteria: Meets the requirements 

* C. The retention time of the major peak in the Sample 

solution corresponds to that of the System suitability soiu- 
tion f as obtained in the Assoy. 

ASSAV 

* Procedurę 

Buffer: 1.8 g/L of monobasic potassium phosphate and 
2.5 g/L of sod tum 1-pentanesulfonate, adjusted with 
phosphoric acid to a pH of 2.5 
Diluent: Acetonftrile and Buffer (20:80) 

Solution A: Acetonitrile and (5:95) 

Solution B: Acetonitrile and Buffer (80:20) 

Mobile phase: See Tobie 1. 


Table 1 


Time 

Solution A 

Solution B 

(min) 

(%>. 

w 

0 

92 

s 

11 

79 

21 

15 

46 

54 

15.1 

92 

8 

20 

92 

8 


[Notę —The gradient was established on an HPLC sys¬ 
tem with a dweil volume of approximateIy 0.8 mL.] 
System suitability solution: 1 pg/mL of USP Hyoscy¬ 
amine Related Compound A RS and 0,5 mg/mL of USP 
Atropinę Sulfate R5 in Diluent 

Standard solution: 0,5 mg/ml of USP Atropinę Sulfate 
RS in Diluent 

SensitMty solution: 0.25 pg/mL of USP Atropinę Sul¬ 
fate RS in Diluent 

Sample solution: 0.5 mg/ml of Atropinę Sulfate in 
Diluent 

Chromatographic system 

(See Chromatograpny (621), System Suitability,) 

Modę: LC 

Detector: UV 210 nin 

Column: 4.6-mm x 15-cm; 3-pm packlng LI 
Column temperaturę: 50° 

Flow ratę: 2 mL/min 
Injection volume: 5 pL 
System suitability 

Samples: System suitability solution and SensitMty 
solution 

Suitability requirements 

[NOTĘ—See Tobie 2 for the relative retention times.] 
Resolution: NLT 1,4 between hyoscyamine related 
compound A and atropinę, System suitability solution 
Tallin g factor: 0,8-1.8 for atropinę, System suitability 
solution 

Signal-to-noise ratio: NLT 10 for atropinę, Sensitlvity 
solution 

Relative standard deviation: NMT 1.0% for atro¬ 
pinę, System suitability solution 
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Analysis 

S a m p I es: Stando rd so fution and Somple solu tion 
Calculate the percentage of atropinę suEfate 
(CizH^NChz ■ H 2 SO 4 ) in the portion of Atropinę Sulfate 
taken: 

Result = (ru/r s ) x (C 5 /Q) x 100 

fu - peak re5p0n.se of atropinę from the Snmpfa 
solu tion 

r$ ~ peak response of atropinę from the Standard 
solu tion 

Q - concentration of USP Atropinę Sulfate RS En 
the Standard sol u tion 

Cu - eon cent radon of Atropinę Sulfate in the 
Somple solu tion 

Acceptance criteria: NLT 98,0% and NMT 102.0% on 
the anhydrous basis 

IMPURIT1E5 

* Residue on Ignition (281): NMT 0.2% 

« Organ nc Impuriues 

Buffer, Diluent, Solution A, Solution B, Mobile phase, 
System sultabrfity solution, Sensitivity solutron, Sam- 
ple solution, Chromatographic system, and System 
suitability: Proceed as directed in the Assay. 

Analysis 

Sample: Somple solution 

Calcu la te the percentage of each impurity in the por¬ 
tion of Atropinę Sulfate taken: 

ResuEt - (rJr T ) x (1/F) x 100 

fu = peak response of each impurity from the 
Somple solution 

r T - sum of all the peak responses from the Somple 
solution 

F = reiatlve response factor for each impurity (see 
Tubie 2) 

Acceptance criteria: See Tobie 2. 


Tabłe 2 


Name 

Relative 

Retention 

Time 

Rebtive 

Response 

Factor 

Acceptance 
Criteria, 
NMT (%1 

Tropie add* 1 

0,56 

2.1 

0.2 

7-Hydroxyhyoscy- 

amine 11 

0.66 

1.0 

0.2 

Scopofamme 1 

0.72 

1.0 

0.2 

6- H y d roxy Jiy oscy- 
amine d 

0.75 

1.0 

0.2 

Hyoscyamine rei a te d 
compound A 

0.97 

1.2 

0.3 

Atropinę 

1.0 

1.0 

_ 

Litton ne e 

1.13 

1.2 

0.2 

Apoatrapine 1 

1.60 

2,0 

0,2 


J 3-Hydroxy-2 phenylpropanojc add; also known as £2flS>3'hydroxy-2- 
phenylpropanoic a da. 

tł (15,3R,55)-ó'Hydroxy-8-methyl S azabtcydo[3.2.1 ]oct-3-yJ (5)-3-hydraxv- 
2-p h eny I p rop a noa te; also knawn as (1 S,3R,5S,ó/?5)-ó-Jiydroxy-S-met hyt“8* 
a za bicycfa [3 ,2. T ]oct-3 -y I (2 5) - 3 - hy d ro xy-2-ph eny I p ra pa n oa te, 

• f5)-{1 R t 2R,4S,$S f 7 s)-9-Methyl-3-oxa-9-azatricy clo[3.31 .O^nonan-7-yl 3- 
hydroxy-2 -ph e n y IpropanoaEe; also knawn as (S)-(1 ff,2ft45,55,7s)-9-merl> 
yb3-oxa- 9-azatn cy d o[ 3.3.1.0 J < 4 ] non -7-y I (2S)- 3- hydro xy-2-p h e ny I pro pa - 
noate, 

<r (l 35,5/?J-6-Hydroxy-8-methyl-8-azflbicyclo[3, 2 .1 ]octan-3~y I (5>34iy- 
droxy-2-phGnylpropanoate; also known as nfl,35,5fi,6/?5)-ó-hydroxy-S- 
methyTB-azabk:ydQ[3,2.1 ]oct-3-yl (25)-3-hydroxy-2 pbenyIpropanoate. 

* C1 ^ 3 r t 5 5)-8 - M e thy I - 8-azabicy c lo [ 3.2,1 ] acta n - 3 -y I 2- hy droxy- 3 -pheny I- 
propanoate; also known as (1/?,3f,5S) 8-methyl-B-azabic;ydot3.2.1Joct-3-yl 
(2 /?5)-2- h y dr oxy- 3 -ph eny I p ro pa noate, 

1 (1 ^3c5S)-8-Methyr8^abicydo[3 t 2.1]octan-3-yl 2-phcnylacrylate; alsp 
known as (1/7 J 3/;5Ą'8-mieLhyf-8-azabicydo[3,2.1 jod-3-yl 2'phenylprope- 
noate. 


Table 2 (Continued) 


Name 

Relative 

Retention 

Time 

ReEative 

Response 

Factor 

Acceptance 

Criteria, 

NMT 

Any individual, 
unspedfied impurity 

— 

T.O 

0,1 

Total impunties 

— 

— 

0.5 


•' 3-Hydroxy-2-phenylpropanoic add; also known as (2flS)-3"hydraxy-2* 
ph enyIpropa notc acrci. 

h (I S, 3 R f 5 5)-ó - Hydro xy- 8 -in e l hyI- 8 -aza ba cyd o[ 3,2,1J oc t- 3-yf (5)-3-hyd roxy- 
2-phenylprapanoate; alsa known as (15 H 3fl,5£ f ćft5)-6-hydroxy-8-methyl-8- 
aza bicydof3,2 J ] OC t- 3 -yI (2Ą-3-hydroxy-2-phenylpropanoate. 
c (£}-(1 ^2^45,55,7s)’9-Methyl-3-axa-9-azatricydo[3,3.1.0^]nonari-7-yl 3- 
hydroxy-2-pheny Ipropa noate; also known as (£>(1 /?,2tf,45,55,7s)-9-rneth- 
yf-3-Dxa 9-ażatricyda|3.3,1.0 2 4 ]non-7-yl (2SJ-3-hydroxy-2-pheny!propa- 
noate. 

d (1 ft,3S # 5fl)-6-Hydroxy-8-methyl“8-azabfcyda[3 T 2.1 ]octan-3-yl (5)-3-hy- 
droxy-2-phenylpropanoate; also known as (1 R, 35,5ff # 6hydroxy-8- 
methy 1 - 8-azabicyc lo [ 3.2.1 ] oc E- 3-y I (25> 3 4iy d roxy- 2- ph eny 1 propa no ate. 

P (1 ^Br.SSJ-S-Methyl-S-azabicydofŚ^.I ]octan-3-yl 2-hydroxy-3-phenyl- 
propanoate; also knawn as (1 ^3r,53)-8-methyl-8-azabscyda[3.2.1 ]oct-3-yl 
(2 RS)-2- hy droxy- 3- pheny i pro pa no a te. 

j (1/?,3r,55)-8-Methyf-8-azabicydo[3.2,1]octan-3-yl 2-phenylacrylate; also 
known as (1^3r,5Ą-8-methyf-fi-azabicydo[3.2.1]ocL-3-yl 2-phenylprppe- 
noate, 

SPECłFIC TESTS 

• OPTICAL Rotation, Spedfic Rotation (78 f> 

Sample solution: 0.1 g/mL of Atropinę Sulfate in water 
Acceptance criteria: Between -0.50° and +0.05° 
o Water Deterwiinatiom, Method i (921): NMT 4.0% 

ADDITfiONAL REQUmEMENT5 

o Packagjng and Storage: Preserve in tight, light-resistant 
Containers. 

® USP Reference Standards (11) 

USP Atropinę SuJfate RS 
USP Hyoscyamine ReJated Compound A RS 
Norhyoscyamine sulfate; (1/?,3r,5S)-8-AzabFcyclo[3,2. 
1]octan“3-yl (S)-3-hydroxy-2-phenylpropanoate sulfate 

(Ci^HjiNO^ * H 2 SO 4 648.77 


Atropinę SiflBfate Iniectioin 

DEFINmON 

Atropinę Sulfate Injection is a sterile solution of Atropinę Sul¬ 
fate in Water for Injection. It contains NLT 93.0% and 
NMT 107.0% of the labeled amount of atropinę sulfate 
monohydrate [(Ci 7 H 2 3 N 0 3 )z - H 2 SO 4 - H 2 0], 

IDENTIFICATION 

■ A, The retention limę of the major peak of the Sample 
solution corresponds to that of the Standard solution f as 
obtained in the Assay. 

ASSAY 

• Procedurę 

Buffer: DissoEve 4.1 g of anhydrous sodium acetate and 
2.9 mL of glacial acetic acid In 1 L of water. 

Mobile phase: Transfer 5,7 g of tetrabutylammonium 
hydrogen sulfate to a 1-L volumetric fiask. Add 50 mL 
of acetonlfrlJe, and dii u te with Buffer to volume. Adjust 
with 5 N sodium hydroxfde to a pH of 5.5. 

System suitability solution: 0.5 pg/mL of p-hydroxy- 
benzoic acid and 64 pg/mL of USP Atropinę Suffate RS 
In water 

Standard solution: 80 pg/mL of USP Atropinę Suffate 
RS 

Sampfe solution: Nominally equiva(ent to 80 pg/mL of 
atropinę sulfate in water, from a voJurne of the Enjection 
containing an amount equivafent to 2 mg of atropinę 
sulfate 
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Chromatographic system 
(See Chromatograpny (621}, System Su i ta hi!i ty.) 

Modę: LC 

Detector: UV 254 nm 
Column: 30-cm x 3.9-mm; patking LI 
Ffow ratę: 2 mL/min 
Injection yolume: lOGjiL 
System suitability 

Samples: System suka bili ty salut ton and Standard 
solutton 

[Notę —The relative retention times of atropinę and p- 
hydroxybenzoic acid are 1.0 and 1.6, respectively.] 
Suitabilfty reąuirements 

Resolution: NLT 2*2 between p-hydroxybenzait acid 
and atropinę, System suitabilfty solutton 
Relative standard deyiatlon: NMT 1 *5%, Standard 
solutton 
Analysis 

Samples: Standard solutton and Sample solutton 
Calculate the percentage of the labefed amount of atro¬ 
pinę sulfate monohydrate [(CifHzsNOjJz ■ H^SO^ - H 2 0] 
in the portion of the Injection taken; 

Resuit = (ry/fj) x (Q/C u ) x (Mn/Hj) x 100 

fu - peak response from the Sample solutton 

fs - peak response from the Standard solutton 

Ci - concentration of USP Atropinę Sulfate RS in 
the Standard solutton (mg/mL) 

C u - nominał concentration of atropinę sulfate in 
the Sample solutton (mg/mL) 

M r r s motecular weEght of atropinę sulfate 

monohydrate, 694.85 

Ma - molecular weight of anhydrous atropinę 
sulfate, 676.83 

Acceptance criteria: 93.0%-107.0% 

SPECIFIC TESTS 

* PH (791): 3*0-6.5 

* Bacterial Endotoxins Test (85): NMT 55.6 USP Endo- 

toxin Untfcs/mg of atropinę sulfate 

* Other Requirements: Meets the requirements in Injec- 

fions ond Imptonted Dntg Products (1) 

ADDITIONAL REQUIREEV3ENTS 

* Packaging and Storage: Preserve En single-dose or mul- 

tlple-dose containers, preferably of Type I glass. Storę at 
controlled room temperaturę. 

* USP reference standards (li) 

USP Atropinę Suifate RS 
USP Endotoxin RS 


Atropinę Sulfate Ophthalmic Ointment 

DEFINITION 

Atropinę Sulfate Ophthalmic Ointment is Atropinę Sulfate in 
a sultable ophthalmic ointment base. It contains NLT 
90.0% and NMT 110.0% of the labeled amount of atro¬ 
pinę sulfate monohydrate [(CirFhjNG^ - H 2 SO.j ■ H 2 0]. It 
is sterile* 

IDENTIFICATION 

• A. Identification—Organic Nitrogenous Bases (181) 
Standard solution: Proceed as directed in the chapter. 
Sample solution: Transfer a portion of Ophthalmic 
Ointment, equivalent to 50 mg of atropinę sulfate, to a 
suitable separator, and dissolve in 25 mL of ether. Add 
25 mL of 0.01 N hydrochloric acid, shake vigorous!y, 
allow the layers to separate, and discard the organic 
phase. Heat the aqueous phase gently on a steam.bath 
while passing nitrogen through the solution to expel 
any residua! ether. 


Instrumental conditions and Anafysis: Proceed as di¬ 
rected in the chapter* 

Acceptance antena: Meets the reąuirements 

* B. Identification Tests — General, Sulfate (191) 

Sample solution: Transfer 5 g of Ophthalmic Ointment 
to a separator, df 55 Qlve in 50 mL of ether, and extract 
with 20 mL of water. 

Acceptance criteria: Meets the requirements 

ASSAY 

* Procedurę 

Buffer: 34.8 g of dibasic potassium phosphate in 
900 ml of water. Adjust to a pH of 9.0 by the addition 
of 3 M hydrochloric acid or 1 M sodium hydroxide, as 
necessary. 

internal standard solution: 0*5 mg/mL of homatropine 
hydrobromide in water. Prepare fresh daily. 

Standard stock solution: 0.1 mg/mL of USP Atropinę 
Sulfate RS in water 

Standard solution: 0.5 mg/mL of atropinę sulfate pre¬ 
pare d as follows. Pipet 10'mL of Standard stock solutton 
into a separator, acid 2.0 mL of Internal standard solu¬ 
tton and 5.0 mL of Buffer, and adjust the solution in the 
separator with 1 M sodium hydroxide to a pH of 9.0. 
Extract with two 10-mL portions of methylene chloride, 
filter the methylene chloride extracts through 1 g of an¬ 
hydrous sodium sulfate supported by a smali cotton 
pług in a funnel Into a 50-mL beaker, and evaporate to 
near-dryness under a stream of nitrogen. Disso!ve the 
residue In 2*0 mL of methylene chloride* Prepare fresh 
daily* 

Sample solution: Nominally 0.5 mg/mL of atropinę sul¬ 
fate prepared as follows. Transfer Ophthalmic Ointment, 
equivalent to 10 mg of atropinę sulfate, to a separator 
containing 50 mL of ether. Shake to dtssotve, extract 
with three 25-mL portions of 0.1 M sulfunc acid, collect 
the acid extracts in a 100-mL volumetric fiask, and di- 
lute with 0.1 M sulfunc acid to volume. Pipet 10 mL of 
this solution and treat as follows. Add 2.0 mL of internal 
standard solutton and 5.0 mL of Buffer , and adjust the 
solution in the separator with 1 M sodium hyaroxide to 
a pH of 9.0. Extract with two 10-mL portions of meth¬ 
ylene chloride, filter the methylene chloride extracts 
through 1 g of anhydrous socfium sulfate supported by 
a smali cotton pług in a funnel into a 50-mL beaker, 
and evaporate to near-dryness under a stream of nitro¬ 
gen . Dissolve the residue in 2.0 mL of methylene 
chloride. 

Chromatographic system 

{See Chromatograpny (621), System Suita bill ty.) 

Modę: GC 

Detector: Flame ionization 
Column: 2-mm x 1.8-m glass; packed with a 3% 
phase G3 on support SI AB 
Temperatures 
Column: 225° 
injection port: 250° 

Detector: 250° 

Flow ratę: 25 mL/min 
Carrier gas: Nitrogen 
Injection volume: i j.lL 
System suitability 
Sample; Standard solutton 
Suitability requirements 
Resolution: NLT 4*0 
Tailing factor: NMT 2.0 
Relative standard deviation: NMT 2*0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of atro¬ 
pinę sulfate monohydrate [(CijHziNOsJz ■ H 2 S0 4 - H?0] 
In the portion of Ophthalmic Ointment taken: 

Resuit ^ (Ru/ih) x (Ci/Cu) x (Mrt/Hz) x 100 
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Ru - peak area ratio of atropinę to homatropine 
from the Sample solution 

fii - peak area ratio of atropinę to homatropine 
from the Standard solution 

Cs = concentration of USP Atropinę Sulfate RS in 
the Standard solution (mg/mL) 

Cu - nominał concentration of the Sampfe solution 
(mg/mL) 

M f j - molecular weight of atropinę sulfate 
monohydrate, 694.SS 

M f2 = molecular weight of anhydrous atropinę 
sulfate, 676.83 

Acceptance criteria; 90*0%-11Q.0% 

SPEC1F1C TESTS 

• Steriłjty Tests (71): Meets the requfrements 

* Other Rechjirements: It meets the requirements in 

Ophthalmic Products—Quofity Tests (771). 

ADDITIONAL REQUIREMENTS 

• Packaging and Storage: Preserve in collapsibfe 

ophthafmic ointment tubes* 

* USP Reference Standard* (11) 

USP Atropinę Sulfate RS 


Atropinę Sulfate Ophthalmic Solution 

DEFINITtON 

Atropinę Sulfate Ophthalmic Solution is a sterile, agueous 
solution of Atropinę Sulfate. It contains NLT 93.0% and 
NMT 1 07.0% of the labeled amount of atropinę sulfate 
[(C^H^NOJz H 2 S0 4 < HzO]. It may contain suitable stabi- 
lizers and antimicrobial agents. 

IDENTIFICATION 

• A. Infrared Absorption (197M) 

Standard: 36 mg USP Atropinę Sulfate RS 
Sample: Ophthalmic Solution, equivalent to 30 mg, 
evaporated to dryness 

Analysis; Dissolve the Sampfe and Standard in individual 
60-mL separator* with the aid of 5-mL portions of 
water. To each separator add 1.5 ml of 1 N sodium hy- 
droxide solution and TO mL of chloroform. Shake for 1 
min, allow the layers to sępa ratę, and pass the chloro¬ 
form extracts through separate filters of 2 g of anhy¬ 
drous granular sodium sulfate supported on pledgets of 
glass wool. Extract each agueous tayer with twa addi- 
tional TG-mL portions of chloroform, filtering and com- 
binlng with tne respective main extracts. Evaporate the 
chloroform Solutions under reduced pressure to dryness, 
and dissolve each residue in 10 ml of carbon disuffide. 
Acceptance criteria: The IR absorption spectrum, de ter- 
mined in a 1 -mm celi, of the solution of the Sampfe 
exhibits maxima only at the same wavelengths as that 
of the solution of the Standard. 

• B. Identification Tests—-General, Sulfate (191) 

Sample solution: Eyaporale to dryness a quantity of 
Ophthalmic Solution* Prepare a solution from the resi¬ 
due that contains the equivalent of 50 mg of atropinę 
suEfate/mL. 

Acceptance criteria: Meets the requirements 

ASSAY 

• Procedurę 

Buffer: 34.8 g of dibasic potassium phosphate in 
900 mL of water. Adjust to a pH of 9.0 by the addttion 
of 3 M hydrochloric add or 1 M sodium nydroxide. 


Internal standard solution: 0.5 mg/mL of homatropine 
hydrobromide rn water. [Notę —Prepare fresh daily.] 
Standard stock solution: 0.1 mg/mL of USP Atropinę 
Sulfate RS in water 

Standard solution: 0.5 mg/mL of atropinę sulfate pre- 
pared as follows, Pipet 10 mL of Standard stock solution 
into a separator, add 2.0 mL of Interna! standard solu¬ 
tion and 5.0 mL of Buffer t and adjust the solution in the 
separator wiLh 1 M podium hydroxide to a pH of 9.0. 
Extract with two 10-mL portions of methylene chloride, 
fiiter the methylene chloride extracts through ? g of an¬ 
hydrous sodium sulfate supported by a smali cotton 
pług in a funnel into a 50-mL beaker, and evaporate 
under a stream of nitrogen to near-dryness. Dissolve the 
residue in 2.0 mL of methylene chloride. [Notę—P re¬ 
pare fresh daily.] 

Sample solution: Nominally 0,5 mg/mL of atropinę sul¬ 
fate prepared as follows. Ophthalmic Solution, equiva- 
lent to 10 mg of atropinę sulfate, in a 100-mL volumet- 
ric fiask, Dilute with water to volume. Pipet 10 ml. of 
this solution and treat as foilows. Add 2.0 mL of Internal 
standord solution and 5.0 mL of Buffer , and adjust the 
solution in the separator with 1 M sodium hydroxide to 
a pH of 9.0. £xtract with two 10-mL portions of meth¬ 
ylene chloride, fiiter the methylene chloride extracts 
through 1 g of anhydrous sodium sulfate supported by 
a smali cotton pług In a funnel into a 50-mL beaker, 
and evaporate under a stream of nitrogen to near-dry- 
ness. Dissolve the residue in 2.0 mL of methylene 
chloride. 

Chromatographic system 

(See Chromatograprsy {62^, System Suitability ,) 

Modę: CC 

Detector: Flame ionization 
Cofumm 2-mm x 1,8-m glass; packed with a 3% 
phase C3 on support S I Ab 
Temperaturę s 
Column: 225° 

Injection port: 250° 

Detector: 250° 

Flow ratę: 25 ml/min 
Carrier gas: Nitrogen 
Injection volume: 1 pL 
System suitability 
Sample: Standard solution 
Suitability requirements 
Resolution: NLT 4.0 
Tailing factor: NMT 2.0 
Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of atropinę sulfate 
[(CizHzjNO^Jz ■ HzS 0 4 - HjG] in each mL of Ophthalmic 
Solution taken: 

Result - (Ru/Rs) x (Q/G) x (Mri/Kz) x 100 

Ru - peak area ratio of atropinę to homatropine 
from the Sample solution 

fi* = peak area ratio of atropinę to homatropine 
from the Standard solution 
Cs - concentration of USP Atropinę Sulfate RS in 
the Standord solution (mg/mL) 

Cu = nominał concentration of the Sample solution 
(mg/mL) 

M r t = molecular weight of atropinę sulfate 
monohydrate, 694.85 

Mri = molecular weight of anhydrous atropinę 
sulfate, 676.83 
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Acceptance cnteria: 93.0%-107.0% 

SPECIFIC TESTS 

■> PH (791): 3.5-6.0 

« Sterility Tests {71): Meets the requirements 

ADDITiONAL REQUłREMENTS 

o Packaging and Storage: Preserve in tight containers. 
• USP reference Standards (11) 

USP Atropinę Sulfate RS 


Atropinie Sulfate TafbSets 

DEFlNmON 

Atropinę Sulfate Tablety eontain NIT 90.0% and NMT 
110.0% of the labeled amount of atropinę sulfate 
[(Ci^NO 3 ), - H 2 S0 4 ■ H 2 0]. 

IDENTIE1CATSON 

* A. Identification—Orgamic Nitrogenous Bases <181} 

Sample: A guantity of Tablets, equlvalent to 5 mg of 
atropinę sulfate 

Anaiysis: Triturate with 10 mL of water for a few min, 
and filter into a smali separator. Render the solution 
alkaline with 6 N ammonium hydroxfde, and extract 
with 50 mL of chloroform. Filter the chloroform layer, 
and evaporate to dryness. 

Acceptance criteria: The residue meets the 
regulrements. 

* B. Identification Tests—General, Sulfate 091): A 
flltered solution of Tabfets meets the requirements of the 
tests. 

ASSAY 

* Procedurę 

Buffer: 34.8 g of dibasic potassium phosphate in 
900 mL of water. Adjust to a pH of 9.0 by the addition 
of 3 M hydrach loric acid or 1 M sodium nydroxide, as 
necessary. 

Internal standard solution: 0.5 mg/mL of honiatropine 
hydrobromide in water. [Notę —Prepare fresh daliy.] 
Standard solution: 0.1 mg/mL of USP Atropinę Sulfate 
RS In water. Pipet 10 mL of this solution into a 
separator, add 2.0 mL of Internal standard solution and 
5.0 mL of Buffer , and adjust the solution in the 
separator with 1 M sodium hydroxide to a pH of 9.0. 
Extract with two 10-mL portions of methylene chloride, 
filter the methylene chloride extracts through 1 g of an- 
hydrous sodium sulfate supported by a smali cotton 
pług in a funnel into a 50-mL beaker, and evaporate 
under a stream of nitrogen to near-dryness, Dissolve the 
residue In 2.0 mL of methylene chloride. [NOTĘ—Pre¬ 
pare fresh dailyd 

Sample solution: Transfer an equivalent to 1 mg of at¬ 
ropinę sulfate, from NLT 20 finely powdered Tablets, to 
a separator. Add 2.0 mL of Interna! standard solution 
and 5.0 mL of Buffer, and adjust the solution in the 
separator with 1 M sodium hydroxide to a pH of 9.0. 
Extract with two 10-mL portions of methylene chloride, 
filter the methylene chloride extracts through 1 g of arv 
hydrous sodium sulfate supported by a smali cotton 
pług in a funnel Into a 50-mL beaker, and evaporate 
under a stream of nitrogen to near-dryness. Dissolve the 
residue in 2.0 mL of methylene chloride. 
Chromatographic system 
(5ee Chromatograpny (62 1), System Suitability/) 

IVfode: GC 

Detector: Flame ionization 
Column: 2-mm x 1.8-m glass; packed with a 3% 
phase G3 on support 51 AB 


Temperatures 
Column: 225° 

Injection port: 250° 

Detector: 250° 

Fiow ratę: 25 mL/mln 
Carrier gas: Nitrogen 
Injection vofume: 1 pL 
System suitability 
Sample: Standard solution 
Suitability requirements 
Resolution: NLT 4.0 
Tailing factor: NMT 2.0 
Relative standard deviation: NMT 2.0% 

Analysis 

Sampies: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of atro¬ 
pinę sulfate [<Ci 7 H 23 NO})^ * * H 2 SCh * H 2 O] in the portion 
of Tablets taken: 

Result = (RJR,) x (G/G,) x (M rt /M r z) x 1 00 

Ru - peak area ratio of atropinę to homatropine 
from the Sample solution 

Rs — peak area ratio of atropinę to homatropine 
from the Standard solution 
Ci = concentration of USP Atropinę Sulfate RS in 
the Standard solution (mg/mL) 

Cu ~ nominał concentration of atropinę sulfate in 
the Sample solution (mg/mL) 

Mfj = molecular weight of atropinę sulfate 
monohydrate, 694.85 

Mrz - molecular weight of an hydrous atropinę 
sulfate, 676.83 

Acceptance criteria: 90.0%-110.0% 

PERFORMANCE TESTS 
® DJ5INTEGRATION (701) 

Time: 1 5 min 

Acceptance criteria: Meet the reguirements 

* Uniformitv of Posage Units (905): Meet the 
reguirements 

ADDITIONAL REQU!REMENT5 

• Packaging and Storage: Presen/e in well-closed 
containers. 

® USP Reference Standards (11) 

USP Atropinę Sulfate RS 


ActiyaSed AŁtapuiggate 

» Activated Attapulgite is a highly heat-treated, 
processed, native nnagnesium aluminum silicate. 

Packaging and $t©rage—Preserve In well-closed contain¬ 
ers. 

Identification—Activated Attapulgite responds to the Iden¬ 
tification test for Cofloidal Activated Attapulgite, the character* 
istic peak, however, befng much less intense. 

Loss on drying (731)—Dry it at 1 05° to constant weight: 
it loses not morę than 4.0% of its weight. 

Loss on igmtśon (733)—When ignited at 1000° for 1 hour, 
it loses between 4.0% and 12.0% of its weight. 

VoBafi!e matter—When ignited at 600° for 1 hour, it loses 
between 3.0% and 7.5% of its weight on the drled basls. 
Powder fineness—Proceed as directed in the test for Paw* 
der fineness under Coiloidai Activated Attapulgite. The dry 
weight of the residue is not morę than 0.10% of the weight 
of the specimen taken, 

Add-soBuble matter—Boil 2.0 g with 100 mL of 0.2 N hy¬ 
drach lorlc acid for 5 minutes, and cool, Add water to adjust 
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the voJume to 100 ml, and filter. Evaporate 50 ml of the 
filtrate so obtained Lo dryness, and ignite the residue at 
600°: not morę than 0.25 g is found (25%). 

Ofher recguirements—It meets the requirements of the 
tests for Microbiai limits, pH, Carbonate, Arsenie and Lead , 
and Adsorptive co pa ci ty under Collddal Activated Attapulgite, 


CoBBoBdag Actpyated AttapuBcjite 

» Colloida! Activated Attapulgite is a purified na- 
tive magnesium aluminum silicate. 

Packaging and storage—Preserve In welt-closed contain- 
ers. 

fldentificalion—Add 2 g in smali partions to 100 ml of 
water, with vigorous agitation. Al Iow to stand for at least 
12 hours to ensure complete hydration, Place 2 ml of the 
resulting mrxture on a suitable giass slide, and allow to arr- 
dry at room temperaturę to p rod Lice a uniform film. Place 
the slide in a vacuum desiccator over a free surface of ethyl- 
ene glycol. Evacuate the desiccator, and close the stopcock 
so that the ethylene glycol saturafes the desiccator cham- 
ber. Allow to stand for 12 hours. Record the X-ray diffrac- 
tion patiem (see X-Ray Diffraction (941)), and calcu la te the d 
values: several peaks are obsen/ed; the characteristic peak 
corresponds to a d value between 10.3 and 10,7 Anastrom 
units. 

ft/lkrobial enumeratson tests (61) and Tests for speci- 
fled microorgamsms (62)—It meets the reguirements of 
the test for absence of Escherichia co//. 
pH (791)—Disperse 1.0 g in 10 mL of carbon daoxIde-free 
water, and mix: the pH of the mixed dispersion so obtained 
is between 7.0 and 9,5. 

Loss on drying (731)—Dry it at 105° to constant weight: 
it loses between 5.0% and 17.0% of its weight, 

Loss on ignitioti (733)—When rgnlted at 1000° for 1 hour, 
it loses between 17.0% and 27,0% of its weight. 

Volatile mafcter—When ignited at 600° for 1 hour, it loses 
between 7.5% and 12.5% of its weight on the dried basis. 
Powder finertess—Add 50 g to 450 ml of water contain¬ 
ing 5 a of sodium pyrophospnate, and stirfor 10 minutes. 
Pour tne resulting dispersion slowly through a No. 325 stan¬ 
dard sieve (see Particie Size Distnbution Estimation by Analyti- 
eal Steying {786)), and carefully wash the residue until clean. 
Dry the residue at 105° to constant weight: the dry weight 
of Ehe residue so obtained is not morę than 0.30% of the 
weight of the speefmen taken. 

Aciid-solubie matter—Boi! 2.0 g with lOOmL of 0.2 N hy- 
drochloric add for 5 minutes, and cool. Add water to adjust 
the volume to 100 mL, and filter. Evaporate 50 mL of the 
filtrate so obtained to dryness, and ignite the residue at 
600°: not morę than 0.15 g is found (15%). 

Carbonate—Mix 1.0 g with 15 mL of 0.5 N sulfuric add: 
no effervescence occurs. 

Arsenie and Lead—To 5.0 g add 50 mL of 1 N nitric add, 
and boil for 30 minutes, adding 1 N nitric acid at Eimes to 
maintaln the volume. Filter into a 100-mL volumetric tlask, 
wash the filter with water, and di lute Ehe combined filtrate 
and washmgs with water to volume. 

Arsen/c—Determine the arsenie in the solution by atomie 
absorption spectrom etry (see Atomie Absorption Spectroscopy 
(852)), using a graphite furnace to vofatilize the arsenie, as 
directed by the manufacturer of the instrument used, and 
measuring the absorbance at 189.0 nm against a standard: 
not morę than 2 ppm is found. 

Lead —Determine the lead in the solution by atomie ąb- 
sorption spectrometry (see Atomie Absorption Spectroscopy 


(852)), using a graphite furnace to volatilize the lead, as 
directed by the manufacturer of the instrument used, and 
measuring the absorbance at 283.3 nm against a standard: 
not morę than 0.001 % is found. 

Adsorptive capacity—To 10 ml of a 1 in 10 suspension 
of the specimen in water add 80 mL of methylene blue solu- 
tion (1 in 1000), and shake. Add 10 mL of barium chloride 
solution (1 in 50), and shake. Allow to stand for 15 minutes. 
Transfer 40 mL of the supernatant to a 50-mL centrifuge 
tubę, and centrifuge. To 5 mL of the elear supernatant add 
495 mL of water, and mix: Ehe color of the solution so ob¬ 
tained is not deeper than that of a solution containing 
1,5 pg of methylene blue per mL 


Aurothioglucose 


OH 



C*HnAuOsS 392.18 

Go!d, (1 -th io-D-gl u co pyra nos a to)-. 

(1 -Thio-D-glucopyranosato)gold [12192-57-3]. 

» Aurothioglucose contains not less than 
95.0 percent and not morę than 105.0 percent of 
C 6 HnAu0 5 5, calculated on the dried basis. It is 
stabifized by the addition of a smali amount of 
Sodium Acetate. 

Packagirog and sforage—Preserve in tight, light-resistant 
contalners. Storę at room temperaturę. 

USP Reference standards (11)— 

USP Aurothioglucose RS 

Identification— 

A: Dfssolye a suitable guantity In water to obtain a solu- 
tlon containing 4 mg per mL. Apply 10pL of this solution 
and lOpL of an agueous Standard solution of USP Aurothi¬ 
oglucose RS containing 4 mg per mL to a suitable thin-layer 
chromatographic glass microfilament sheet (see Chromatog- 
raphy (62'})) impregnated with silicie acid and a suitable fiu- 
orescing substance. Allow the spoEs to dry, and develop the 
chromatogram in a sofvent system consisting of a mixture of 
ft-propyl alcohol, water, and ethyl acetate (3:3:1) until the 
solvent front has moved about tnree-fourths of the iength of 
the piąte. Remove the sheet from the developing chamber, 
mar(< the solvent front, and allow the solvent to evaporate. 
Locate the spots on the piąte by examination under short- 
wavelength UV tight: Ehe Rf value of the pnncipaf spot ob¬ 
tained from the solution under test corresponds to that ob¬ 
tained from the Standard solution. 

B: To a portron of the filtrate obtained in the Assay add 
barium chloride TS: a heavy, white predpitate is formed, 
Spedfk rotation (781S): between +65° and +75T 
Test solution: 10 mg per mL, in water. 

Loss on drying (731)—Dry It over phosphorus pentoxide 
for 24 hours: ItToses not morę than 1.0% of its weight. 
Assay—AccurateJy weigh about 1 g of Aurothioglucose, and 
dissorye in 100 mL of water in a 300-mL KjeldahT fiask. 

Slowly add 10 mL of nitric acid, and when the reaction has 
subsided, boil the mixture for 5 minutes. Filter, wash well 
the separated gold with hot water, dry, and ignite to con¬ 
stant weight. The weiaht of the gold so obtained, multiplled 
by 1.991, represents tne weight of C*HnAu0 5 S tn the por- 
tion of Aurothioglucose taken. 
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Aurothiogfucose Injectabie Suspension 

» Aurothioglucose Injectabie Suspension is a ster- 
ile suspension of Aurothioglucose in a suitable 
vegetable oil, it contains not less than 90.0 per- 
cent and not morę than 11 0.0 percent of the la- 
beled amount of CćHhAuOsS. It may contain 
suitable thickening agents. 

Paclkaging and storage—Preserve in single-dose or in 
multipie-dose containers, preferably of Type I glass. Protect 
from JighL 

USP Reference standards (11)— 

USP Aurothioglucose RS 

Sdentification—Transfer a volume of Injectabie Suspension, 
equivalent to about 200 mg of aurothioglucose, to a centri- 
fuge separator containing 20 ml of ethyf acetate and 50 mL 
of wat er, Shake the mixture thoroughly, and centrifuge until 
the liquid phases have been dearly separated, WEthdraw the 
lower, aqueous phase, and filter, discarding the first 1 0 ml 
of the fUtratę. Collect the fil tratę in a glass-stoppered vessel, 
and proceed as directed in Identification test /i under 
Aurothioglucose , beginning with "apply lOpL of this solu¬ 
tion." 

Bactenal Endatox§ns Test (85)—It contains not morę 
than 7AA USP Endotoxin Units per mg of aurothioglucose, 
Sterifity Tests (71)—It meets the requirements. 

OtNer jregutrements—It meets the requirements under in- 
jections and Implanted Drag Products (1), 

Assay—Transfer with a pipet, calibrated to contain rather 
than to de3iver, an accuratefy measured volume of Injectabie 
Suspension, equivalent to about 200 mg of aurothioglucose, 
Lo a beaker containing 400 m.L of acetone, Wash the pipet 
into the beaker with a smali quantity of acetone, mix, alfow 
the solids to settle, and decant the supernatant through a 
filter. Wash the solids with another 400-mL portion of ace- 
tone, and repeat the decantation. Transfer the solids to the 
filter with the aid of acetone, then transfer the filter and its 
contents to a shorbnecked, 300-ml Kjeldahl fiask, add 5 mL 
of water, and proceed as directed in the Assay under Co/d 
Sodium Thiomalote , beginning with "add 20 ml of nitric 
add/' The weight of gold so obtained, muitipiied by 1:991, 
represents the weight of C fi Hi t AuCUS in the portion of ln- 
jectabie Suspension taken. 


Avohenzone 


O o 



C 20 H 22 O 3 310.40 

1,3-Propaned]one, 1 -[4-(l, 1 -dimethylethyl)p'henyl]~ 
3-{4-methoxyphenyl)-; 

1 (p-terNButylpheny!)-3-(p-methoxyphenyl)-1,3- 
propanedfone [70356-09-1 ], 

DEFJNmON 

Avobenzone contains NLT 95.0% and NMT 105,0% of 
avobenzone (CwHnOi), ca lcu la ted on the dried basis. 


1DENTDFICATION 
e A. INFRARED ABSORPTtON (197K) 

« B. Ultra vtOLET Absorption (197U) 

Analytical wavelength: 360 nm 
Sampie solution: 5 pg/mL in alcohol 
Acceptance criteria: AbsorptivEties do not differ by 
morę than 3.0%. 

ASSAY 
® Procedurę 

Standard solution: 50 mg/ml of USP Avobenzone RS 
in acetone 

Sampie solution: 50 mg/ml of Avobenzone En acetone 
Chromatographic system 
(See Chromatograpny {62 1), System Suita bility<) 

Modę: GC 

Detector: Flame ionization 

Column: 0,32-mm x 25-m fused silica capillary coated 
with phase G1 
Temperatures 
Injection port: 200° 

Detector: 280° 

Column: See Tobie 1. 


Tabłe 1 


tnftial 

Temperaturę 

n 

Temperaturę 

Ramp 

(-/min 1 ) 

Finał 

Temperaturę 

n 

Hołd Time at 
Finał 

Temperaturę 

(min) 

200 

4 

280 



Carrier gas: Helium 
injection volume: 1 pL 
Split ratio: 50:1 
System surtability 
Sampie: Standard solution 
Sultability requirements 
Relative standard deviation: NMT 2.0% 

Analysis 

Sam pies: Standard solution and Sampie solution 
Calculate the percentage of avobenzone (CzoH^zOa) in 
the portion of Avobenzone taken: 

Resuit ~ (ru/r$) x (C 5 /Cu) x 100 

ry = peak response from the Sampie solution 

rt - peak response from the Standard solution 

Q = concentration of USP Avobenzone RS in the 
Standard solution (mg/ml) 

Cu - concentration of Avobenzone in the Sampie 
solution (mg/mL) 

Acceptance criteria: 95.0%“105,0% on the dried basis 

1MPURITIE5 

a ORGAMIC Impurities 

Sampie solution, Chromatographic system, and Sys~ 
tem suitability: Proceed as directed in the Assay. 
Analysis 

Sampie: Sampie solution 

Calculate the percentage of each impurity in the por¬ 
tion of Avobenzone taken: 

Resuit = (r u fr T ) x 100 

ru = peak response for each impurity from the 
Sampie solution 

rj - sum of a II peak responses from the Sampie 
solution 
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Acceptance criteria 
Each IndMdual impurity: NMT 3*0% 

Total Impurities: NMT 4.5% 

SPECIFK TE5T5 

* Łoss on Drying (731) 

Analysis: Dry a sample under vacuum at 70° for 4 h. 
Acceptance criteria: NMT 0.5% 

ADDmONAL REQUIREMENTS 

* Packaging and Storage: Preserve in tight, light-resistant 
containers. 

* USP Reference Standards <11) 

USP Avobenzone RS 


Azaperone 



CuHaFNjO 327.40 

t-Butanone, 1 -(4-fluorophenyl)-4-[4-{2-pyridinyl)- 
1 -piperazinyl]-. 

4'-Fluoro-4-[4-(2-pyridyl)-1 -piperazinyllbutyrophenone 
[1649-18-9], 

» Azaperone contains not less than 98.0 percent 
and not morę than 102.0 percent of CigH^FN^O, 
calculated on the dried basis. 

Packaging and storage—Preserve in well-closed contain¬ 
ers, protected from llght. Storę at room temperaturę. 

Labę!Ing—Label it to indicate that it is for veterinary use 
onfy. 

USP Refe l ence standards (11)— 

USP Azaperone RS 

Identification, Infrared Absorpthn (197K): prevfousJy dried. 
Meiting rangę (741 )t between 92° and 95°, 

Loss on drying (7 31)—Dry it in vacuum at 60° for 4 hours: 
it loses not morę than 0.5% of its weight, 

Residue on ignition (281): not morę than 0,1%. 
Chromatographic purlty— Dissolve an accurately 
weighed guantity of USP Azaperone RS in a mixture of ace- 
tonę and methyfene chloride (5:1) to obtain a solution hav- 
ing a concentration of 0.50 mg per rnL (Standard solution 
A), Quantitativdy di lute a volume of Standard solution A 
with the same solvent mixture to obtain a solution having a 
concentration of 0.25 mg per mL (Standard solution B). Pre- 
parę a test solution by dissoMng an accurately weighed 
guantlty of Azaperone m a mixture of acetone and methyl- 
ene chfortde (5:1) to obtain a soiution containing 50 mg per 
mL. Separateiy apply 1 pL each of Standard solution A t Stan- 
dard solution B, and the test soiution to a thin-layer chro- 
matographic piąte (see Chromatography (621» coated with 
a 0.2-mm layer of chromatographic silica gei mmture with 
chemicaily bonded amino groups, and allow the spots to 
dry. Develop the chromatograms In a solvent system eon- 
srsting of a mixture of cyclonexane, aeetone, and methanol 
(65:30:5) unttl the solvent front has moved about three- 
fourths of the length of the piąte. Remove the piąte from 
the chromatographic chamber, and allow the piąte to air- 
dry. Examine the piąte under short~wavelength UV light, 
and compare the intensities of any secondary spots, other 
than any spot at the origin, observed in the chromatografu 
of the test solution willi those of the principal spots in the 
chromatograms of Standard solution A and Standard solution 
B: the sum of the intensities of the secondary spots obtained 
from the test solution corresponds to not morę than the 


intensity of the principal spot in the chromatogram of Stan¬ 
dard solution A (1.0%). 

Assay—Dissolve about 120 mg of Azaperone, accurately 
weighed, in 50 ml of a mixture of methyl ethyl ketone and 
glacia! acetic acid (7:1). Add 3 drops of p-naphtholbenzein 
TS, and titrate with 0,1 N perchlonc acid V5. Perform a 
blank determination, and make any necessary correction. 
Each ml of 0.1 N perchlonc acid is equivaient to 1637 mq 
of ChHbFNjO. 


Azaperone Injection 

» Azaperone Injection is a sterile solution of 
Azaperone in Water for Injection, prepared with 
the aid of Tartaric Acid, It may contain a suitabfe 
preservative and a stabilizing agent It contains 
not less than 90.0 percent and not morę than 
110.0 percent of the labeled amount of 
Ci*H w FN 3 0. 

Packaging and storage— Preserve in single-dose or in 
multipJe-dose containers, preferably of Type I glass, pro¬ 
tected from light, 

Labellng— Label it to indicate that it is for vetermary use 
only. 

USP Reference standards (11)— 

USP Azaperone RS 

Identification— The chromatogram of the Assay prepara- 
tion obtained as drrected in the Assay exhibits a major peak 
fof azaperone, the releniion time of which corresponds to 
that exnibited in the chromatogram of the Standard prepa¬ 
rat fan, obtained as directed in the Assay. 
pH (791): between 4,0 and 5.6. 

Other reguirements— It meets the reguirements under ln- 
jections and Implanted Drug Products (1), 

Assay— 

Mobile phase —Frepare a filtered and degassed mixture 
containing 6 yolumes of acetonltrile and 4 volumes of 0.01 
M dibasic potassium phosphate, and adjust by the addition 
of dilute pnosphoric acid (1 in 10) to a pH of 7.8 ±0,1. 
Make adfustments if necessary (see System Suitability under 
Chromatography (621)). 

internal standard soiution— Prepare a solution of benzo- 
phenone in methanol containing about 0.5 mg per mL, 
Standard preparation —Dissoive an accurately weighed 
cjuantity of USP Azaperone RS in methanol, and dilute quan- 
titatively with methanol to obtain a solution having a known 
concentration of about 0,5 mg per mL, Combine 2.5 mL of 
this solution with 2.5 mL of Interna! standard solution, dilute 
quantitatively with methanol to 10.0 mL, and mix. 

Assay preparation —Dilute an accurately measured volume 
of Injection quandtatively with methanol to obtain a solu¬ 
tion containing about 0.5 mg of azaperone per mL. Com¬ 
bine 2.5 mL of this solution with 2.5 mL of Internal standard 
solution, dilute quantttatively with methanol to TO.OmL, and 
mix. 

Chromatographic system (see Chromatography (621))—The 
liquid chromatograph is eauipped with 243-nm detector 
and a 4.6-mm x 25-cm column that contains packing LI. 
The flow ratę is about 2 mL per minutę. Chromatograph the 
Standard preparation, and record the peak responses as di- 
rected for Procedurę: the resoiution, R, between the azaper¬ 
one and Interna! standard peaks is not less than 2.7; and 
the relative standard deviation for replicate injections is not 
morę than 2,0%. 

Procedurę —Separateiy inject equal volumes (about 10 pL) 
of the Standard preparation and the Assay preparation into 
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the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks, Calcu la te the quan- 
tity, in mg, of azaperone (Ci^F^FNaO) in each mL of the 
Injection taken by the formula: 

<Q(£/D){/Wfc) 

in which C is the concentration, in mg per mL, of USP 
Azaperone RS in the Standard preparation; i is the labeled 
guantity, in mg, of azaperone in each mL of the Injection; D 
is the concentration, in mg per ml, of azaperone tn the 
Assay preparation, based on the vo!ume of Injection taken 
and the extent of dilution; and Ru and Rs are the ratios of 
the azaperone peak to the benzophenone peak obtained 
from the Assay preparation and the Standard preparation , re- 
spectively. 


Azatadine Maleate 


CjoHhNz ■ 2 C 4 H 4 O, 522.55 

5H-Benzo[5,6]cyc)ohepta[1,2-b]pyridine, 6 ,T 1-dihydro- 
11 -(1 -methyl-4-piperidinylideneh (Z> 2 -butenedioate 
( 1 : 2 ); 

6,11 -Di hydro-11 -(1 -methyi-4-ptpendylidene)-5N-benzo 
[5, ójcyduhepta[ 1,2-b]pyrid ine maleate (1:2) [3978-86-7]. 

DEFINITION 

Azatadine Maleate contains NLT 98.0% and NMT 102.0% 
of azatadine maleate (CzoHiiNi - 2 C ( H1O4), calcu la ted on 
the dried basls. 

IDENTIFICATION 
» A. INFRARED ABSORPTiON (197M) 

* B, Ultraviolet Absorption (197U) 

Medium: 0.25 N hydrochloric acid in methanol 
Sam ple soiution: 40 pg/mL in Medium 
Acceptance criteria: Meets the reguirements 

* C. The retention tlme of the major peak of the Sample 
soiution corresponds to that of the Standard soiution , as 
obtained in the Assay. 

ASSAY 

* Procedurę 

Soiution A: 3.854 g/L of ammonmm acetate in water, 
Adjust with 25% ammonium hydroxide soiution to a 
pH of 7.6 and pass through a suitabie filter of 0.2-pm 
porę size. 

Soiution B: Aeetonitrile and methanol (20:80) 

Mobile phase; See Tobie L 


Tabie 1 


Time 

Soiution A 

Soiution B 

(min) 

(%) 

(%) 

0 

80 

20 

7.0 

70 

30 

12.0 

60 

40 

14.0 

50 

50 

16.0 

30 

70 

18.0 

30 

70 

18.1 

80 

20 

20,0 

80 

20 


Standard soiution: 0.5 mg/mL of USP Azatadine 
Maleate RS in water 

Sampfe soiution: 0,5 mg/mL of Azatadine Maleate in 
water 

Chromatographic system 

(See Chroma tography (621), System Suita bili ty.) 

Modę: LC 

Detector: UV 237 nm 

Column: 4.6-mm x 15-cm; 5-pm packing LII 

Column temperaturę: 45° 

Flow ratę: 1.2 ni L/min 
injection volume: 3 piL 
System su itability 
Sample: Standard soiution 
Suitabrlity requirements 
Tailing factor: NMT 1.5 
Relatlve standard deviation: NMT 0.73% 

Analysis 

Sam pies: Standard soiution and Sample soiution 
Cakulate the percentage of azatadine maleate 
(CzoHzzN?' 2 C 4 H 4 O 4 } in the portion of Azatadine 
Maleate taken: 

Result = (fy/rs) x (Cj/ Cu) x 100 

fu - peak response of azatadine from the Sample 
soiution 

r* = peak response of azatadine from the Standard 
soiution 

Ci = concentration of USP Azatadine Maleate RS in 
the Standard soiution (mg/mL) 

Cu = concentration of Azatadine Maleate in the 
Sample soiution (mg/mL) 

Acceptance criteria: 98.0%’l 02.0% on the dned basis 

IMPURIT1ES 

• Resedue on Ignition (28T): NMT 0.1% 

* ORGANIC IMPURITIES 

Soiution A, Soiution B, Mobile phase, and Chromato¬ 
graphic system: Proceed as directed in the Assay. 
Standard stock soiution: 1,0 mg/mL of USP Azatadine 
Maleate RS in water 

Standard soiution: 0.001 mg/mL of USP Azatadine 
Maleate RS in water from the Standard stock soiution 
Sample soiution: CO mg/mL of Azatadine Maleate in 
water 

System sultability 
Sampfe: Standard soiution 
Sultability requirements 
Relative standard deviation: NMT 2*0% 

Anafysis 

Sam pies: Standard soiution and Sample soiution 
Calculate the percentage of any individual unspecified 
impurity in the portion of Azatadine Maleate taken: 

Result = ( rufr $) x (Cs/Cu) x 1 00 

r u - peak response of any individual unspecified 
impurity from the Sample soiution 
O = peak response of azatadine from the Standard 
soiution 

Cs = concentration of USP Azatadine Maleate RS in 
the Standard snftJtian (mg/mL) 

Cu = concentration of Azatadine Maleate in the 
Sample soiution (mg/mL) 

Acceptance criteria 
lndividual impurity: NMT 0.10% 

Tota! impurides: NMT 2.0%. Disregard any impurity 
peak less than 0.05%. 
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SPECIFIC TESTS 

• Loss OH DRYING <731} 

Anafysis: Dry under vacuum at 60° for 3 h, 
Acceptance criterla: NMT 1,0% 

ADDITIONAl REQUiREMENT$ 

• Packaging AND Storage: Preserve in well-closed 
containers. 

• USP Referenge Standards <11) 

USP Azatadine Maleate RS 


Azatadine Maleate Tablets 


» Azatadine Maleate Tablets contain not less than 
90*0 percent and not morę than 110*0 percent of 
the labeled amount of C2GH22N2 * 2C4H4O4. 

Packaglng and storage—Preserve in welLclosed contain¬ 
ers. 

USP Reference standards (11>— 

USP Azatadine Maleate RS 

Identification—Transfer 15*0 mL of the Standard prepara- 
tion and 15,0 mL of the Assay preparation, respectively, pre- 
pa red as directed in the Assay, to separate 50-mL centrifuge 
tubes fitted with glass stoppers* To each centrifuge tubę add 
10.0 mL of 1,0 N sodium hydroxide and 20 mL of solvent 
hexane, insert the stoppers, rota te the centrifuge tubes for 
about 15 minutes, and centnfuge* Transfer the solvent hex- 
ane extracts (upper phase) from each centrifuge tubę to 
separate 50-mL conical flasks fitted with glass stoppers* 
Evaporate the solvent hexane extrarts on a steam bath 
under a stream of nitrogen to dryness, pipet 1 mL of solvent 
hexane fnto each fiask, insert the stoppers, and mix by use 
of a vortex mixer (or equivalent) until the residues have dis- 
solved. Use these Solutions as the Standard solution and the 
test solution, respectively, Appiy separately 100 jiL each of 
the test solution and the Standard solution to a suitable 
thin-layer chromatographic piąte {see C hromatography 
{621}) coated with a 0.25-mm layer of chromatographic sil- 
ica gel mlxture. Allow the spots to dry, and devefop the 
chromatogram in a solvent system consisting of toluene, 
isopropyl alcohol, and diethylamine ( 10 : 10 : 1 ) untif the sol- 
vent front has moved about Ihree-fourths of the Jength of 
the piąte. Remove the piąte from the developing chamber, 
mam the solvent front, and allow the piąte to air-dry* Ex- 
aminę the piąte under short-wavelength UV łight: the R f 
va!ue and intensity of the prinapal spot in the chromato- 
gram of the test solution correspona to those obtained fron 
tne chromatogram of the Standard solution, 

Dissolution <711)— 

Medium: 0,01 N hydrochlonc acid; 500 mL* 

Apparatus 2: 50 rpm* 

Time: 30 minutes. 

Procedurę— Determine the amount of C 20 H 22 N 2 ^ 2C. ) H 4 0 * 1 
dlssolved by employing UV absorplion at the waveJength of 
maximum absorbance at about 283 nm on filtered portions 
of the solution under test, dlluted with Medium , rf ncccssary, 
in comparison with a Standard solution having a known 
concentration of USP Azatadine Maleate RS in the same Me* 
dium * 

Tolerances— Not less than 80% (Q) of the labeled amount 
of C 20 H 22 N 2 ■ 2 C 4 H 4 O 4 is dissolved in 30 minutes, 

Uniformity of dosage unsts <905): meet the reguire- 
ments. 

Assay— 

Standard preparation —Dissolve an accurately weigbed 
ąuantity of USP Azatadine Maleate RS in 0*1 N hydrochloric 
acid, and dilute quantitatively, and stepwise if necessary, 


with 0*1 N hydrochloric acid to obtain a solution having a 
known concentration of about 0.06 mg per mL. 

Assay preparation— Wetgh and finely powder not fewer 
than 20 Tablets* Transfer an accurately weiahed portion of 
the powder, equivalent to about 1.5 mg or azatadine 
maleate, to a 50-mL fiask fitted with a glass stopper, Add 
25.0 mL of 0,1 N hydrochlonc acid, insert the stopper, and 
shake the mixture by mechanical means for about 30 min- 
utes, Filter the mixture fnto a suitable glass-stoppered vessel, 
discarding the first 5 mL of the fil tratę. 

Procedurę —Separately transfer 15,0 mL of the Standard 
preparation , 15*0 mL of the Assay preparation , and 15.0 mL 
of 0.1 N hydrochloric acid to provide the reagent blank to 
three 50-mL centnfuge tubes fitted with giass stoppers. To 
each centrifuge tubę add 10*0 mL of 1.0 N sodium hydrox- 
ide and 20 mL of solvent hexane, insert the stoppers, rotate 
the centrifuge tubes for about 15 minutes, and centnfuge 
until the supernatants {soh/ent hexane phase) are elear. With 
the aid of separate syrtnges, transfer the supernatants to 
separate 50-mL centrifuge tubes fitted with glass stoppers. 
Rtnse each syringe with 10 mL of solvent hexane, and add 
the rinse to the aqueous phase from which the respective 
supernatant was removed* Insert the stoppers, rotate each 
tubę for about 10 minutes, and centnfuge. Transfer each su- 
ernatant to the respective supernatant previously collected* 
ipet 15 mL of 0*1 N hydrochlonc add into each centrifuge 
tubę containing the combined supernatants, insert the stop- 
ers, rotate each tubę for about 15 minutes, and centrifuge. 
emove and discard the supernatants* Concomitantiy deter- 
mine the absorbances of the Solutions in 1-cm cells at the 
wavelength of maximum absorbance at about 283 nm, with 
a suitable spectrophotometer zeroed with 0.1 N hydrochlo¬ 
nc acid, using the prepared reagent bfank, Calculate the 
auantity, in mg, ot CaoH^Na - 2C4H4O4 En the portion of 
Tablets taken by the formula: 

25C(Ą,M) 

in which C is the concentration, in mg per mL, of USP 
Azatadine Maleate RS in the Standom oreporotion; and Au 
and A$ are the absorbances of the Solutions from the Assay 
preparation and the Standard preparation, respectively. 


Azathioprine 



C9HjN 7 0 2 S 277.26 

1 H-Purine, ó-[(1-methyl-4-nitro-1 d-imidazol-5-yl)thio]-; 
6-[(1-Methyi-4-nitroimidazol-5-yl}thio]purine [446-86-6]. 

DEFINITION 

Azathioprine contains NLT 98*0% and NMT 102.0% of 

azathioprine (C^hUN-O^S), calculated on the dned basis. 

IDENTIFICATION 

* A. INFRARED ABSORPTION (197K) 

* B* The retention time of the major peak of the 5amp/e 

solution corresponds to that of tne Standard solution, as 
obtained in the Assay* 

ASSAY 

* Procedurę 

Solution A: 1*6 g/L of sodium 1-heptanesulfonate in 
water 

Mobile phase: Methanol and Solution A (30:70). Adjust 
with 1 N hydrochloric add to a pH of 3.5 ± 04. 
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Standard stock solu tron: 0.5 mg/mL of USP Azathi- 
oprine RS prepared as follows. Transfer USP Azathi¬ 
oprine RS to a suitable volumetric fiask. Add 25% of the 
fiask voiume of methanol and 1% of ammonlum hy- 
droxide to the fiask. Swirl, and sonicate for 2 min or 
until dissofved, Di lute with methanol to vofume 
Standard solution: 0.1 mg/mL of USP Azathioprine RS 
in water from the Standard stock solution 
Sample solution: 0.1 mg/mL of Azathioprine prepared 
as follows. Transfer 50 mg of sample to a 100-mL volu- 
metric fiask. Add 25 ml of methanol and 1.0 mL of am¬ 
monlum hydroxide to the fiask, swirl, and sonicate for 2 
min or until dissolved, Dilute with methanol to volume. 
Transfer 10,0 mL of this solution rnto a 50-mL volumel 
ric fiask, and dilute with water to volume. 

Chrom atographic system 
(See Chromotograpny (621 >, System Suitabifity.) 

Modę: LC 

Detector: UV 254 nm 

Column: 3.9-mm x 30-cm; 10-pm packtng U 
FIow ratę: 1,8 m L/min 
Injection voiume: 10 pL 
System suitability 
Sample: Standard solution 
Suitability requirements 
Tailing factor: NMT 2 
Relative standard deviation: NMT 0,73% 

Anafysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of azathioprine (CęH?N?0;S) in 
the portlon of Azathioprine taken: 

Result = (n/r s ) x (Cs/Q) x 100 

fu - peak response of azathioprine from the Sample 
solution 

fs - peak response of azathioprine from the 
Standard solution 

Q = concentration of USP Azathioprine RS in the 
Standard solution (mg/mL) 

Cu - concentration of Azathioprine in the Sample 
solution (mg/mL) 

Acceptance criteria: 98.G%-102.0% on the dried basis 

IMPURiTIES 

* RESIDUE ON ICNiTION (281): NMT 0,1% 

• ORGANIC IMPURITIES 

Buffer: 2,76 g/L of monobasic sodium phosphate, Ad- 
just with phosphoric acid to a pH of 2.5. 

Solution A: Methanol and Buffer (5:95) 

Solution B: Methanol and Buffer (60:40) 

Mobile phase: See Tobie h Return to o ri ginal condi- 
tions, and re-equilibrate the system. 


Table 1 


Time 

(mini 

Solution A 
(%> 

Solution B 
f%> 

0 

100 

0 

5 

100 

0 

15 

0 

100 

20 

0 

100 


Dituent: 0.8 g/L of sodium hydroxide in water 
System suitability stock solution A: 0.2 mg/mL each 
of USP Azathioprine Related Compound A RS and USP 
Mercaptopurine RS prepared as follows. Transfer USP 
Azathioprine Related Compound A RS and USP Mer- 
captopurine RS to a suitable volumetric fiask. Add 35% 
of the fiask volume of Diluent r and dilute with Buffer to 
vo!ume. 

System suitability stock solution B: 0,1 mg/mL each of 
USP Azathioprine Related Compound G RS and USP 


Azathioprine RS prepared as follows. Transfer USP 
Azathioprine Related Compound G RS and USP Azathi¬ 
oprine RS to a suitable volumetric fiask. Add 35% of the 
fiask volume of Dliuent , and dilute with Buffer to 
volume, 

System suitability solution: 0.002 mg/mL each of USP 
Azathioprine Reiated Compound A RS, USP Mer- 
captopurine RS, USP Azathioprine Related Compound G 
RS, and USP Azathioprine RS prepared as follows. Trans¬ 
fer 1 mL of System suitability stock solution A and 2 mL 
of System suitability stock solution B to a 100-mL volu- 
metric fiask. Add 35 mL of Diluent , and dilute with 
Buffer to volume. 

Standard stock solution: 0,1 mg/ml of USP Azathi¬ 
oprine RS prepared as follows. Transfer USP Azathi¬ 
oprine RS to a suitable volumetric fiask. Add 35% of the 
fiask volume of Diluent , and dilute with Buffer to 
volume. 

Standard solution: 0.1 pg/mL of USP Azathioprine RS 
in Buffer from Standard stock solution 
Sample solution: 0.1 mg/mL of Azathioprine prepared 
as follows. Transfer Azathioprine to a suitable volumetric 
fiask, Add 35% of the fiask volume with Diluent , and 
dilute with Buffer to volume. 

Chromatographic system 
(See Chromotograpny (621), System Suitabifity.) 

Modę: LC 

Detector: UV 240 nm 

Column: 4,6-mm x 15-cm; 5-pm packing LII 
Column temperaturę: 30° 

FIow ratę: 1.0 mL/min 
Injection volume: 20 pL 
System suitability 
Sample: System suitability solution 
Suitability reguirements 

Resolution: NLT 2 between azathioprine related com¬ 
pound A and mercaptopurine; NLT 2 between azathi¬ 
oprine related compound G and azathioprine 
Analysls 

Sam pies: Storjdord solution and Sample solution 
Calculate the percentage of each impurity in the par¬ 
don of Azathioprine taken: 

Result = (rafn) x (Cs/Cu) x 100 

ru = peak response of each impurity from the 
Sample solution 

rj = peak response of azathioprine from the 
Standard solution 

Cs s concentration of USP Azathioprine RS in the 
Standard solution (mg/mL) 

Cu = concentration of Azathioprine in the Sample 
solution (mg/mL) 

Aoceptance criteria: See Table 2. Disregard any impu¬ 
rity peaks less than 0.05%, 


Table 2 


Name 

Refative 

Retention 

Time 

Acceptance 
Criteria, 
NMT (%1 

Azathioprine reiated 
comoound A fl 

0.3 

0.15 

Merca oto Durine s 

0,4 

0.15 

Azathioprine related 
compound C* 

0,97 

0,10 

Azathioorine 

1.0 

— 


■ t-MethyM-nitfo-l H-imidazo!-5-amine, 

& 9H-Purine-6-thiol. 

c 6-[{1 -MethyM-nitro-1 H-jmfdazo!-5-yl)tNo]-9H-purin'2-amine, 
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Table 2 (Continued) 


Name 

Relatlve 

Retention 

Time 

Acceptance 
Criteria, 
NMT f%l 

Any other unspecified imouritY 

_ 

0.10 

Total impurities 

— 

0,5 


a 1-Methyl-4-fłitfo-1 W-imidaiol-S-amine. 

13 9tf-Purine-ó-thiol, 

c 6-[0 -Methyl-4-nitro-l H-tmidazol-5-y l)thfo]-9H-purin-2-amine. 

5PECIFIC TESTS 
■ Loss on Oryinc {731} 

Analysis: Dry under vacuum at 105 e for 5 h. 
Acceptance criteria: NMT 1.0% 

ADDITiONAL REQUJREMENTS 

* Packaging and Storage: Preserve in tight, light-resistant 
containers. 

* USP Reference Standards {11} 

USP Azathioprine RS 

USP Azathioprine Related Compound A RS 
1 -MethyM-nltro-1 H-imidazol-5-amine. 

142.12 

USP Azathioprine Related Compound C RS 
6-[{l-Methyl-4-nitro-lH-iniidazol-5-yl)thio]-9H-punn- 
2 -amine, 

C g H s N a OzS 292,28 
USP Mertaptopurine RS 


Azathioprine Compounded Orał 
Suspension" 

DEFIN1TION 

Azathioprine Compounded Orał Suspension contalns NLT 
90.0% and NMT 1 10,0% of the labeled amount of azathi¬ 
oprine {C 9 H ? N ? S) m 

Prepare Azathioprine Compounded Orał Suspension 50 mg/ 
mL as follows (see Pharmaceutical Compounding —Nomfer- 
ile Preparations (795)), 


Azathioprine 

Sq 

Vehide: a 1:1 mixture of Vehśde for Orał SoJulion, 
(regular or sugar-free), NF and VehEde ior 

Orał Suspension, NF . a sufficient cmantity to make 

100 mL 


If using tabiets, comminute them to a fine powder in a suit- 
able mortar, or add Azathioprine powder to the mortar. 
Add about 10 mL of the Vfe/wde, and mix to a uniform 
pastę. Add the Vehide in smali portions almost to volume, 
and mix thoroughly after each addition. Transfer the con- 
tents of the mortar, stepwise and quantitatively, to a cali* * 
brated bottle, Add sufficient Vehide to bring to finał vob 
ume, and mix well. 

[Caution— Avoid skin contact or inhalation of azathioprine 
by using protectłve gfoves and a fu me hood or surgical 
mask.] 

AS5AY 

• Procedurę 

Mobile phase: Dlssolve 1.1 g of sodium-l-heptanesul- 
fonate in 700 mL of water, and add 300 mL of metha- 
nol, Adjust with 1 N hydrochloric add to a pH of 3.5. 

Standard solution: Transfer 25 mg of USP Azathioprine 
RS to a 50-mL yolumetric fiask. Ada 15 mL of metnanol 
and 0.5 mL of ammonium hydroxide to the fiask, świr], 
and sonicate for 2 min. Dilute with methanol to vol- 
ume. Transfer 10 mL of this solution to a 50-mL volu- 
metric fiask, and dilute with water to volume. 


Sample solution: Agitate the Container of Orał Suspen¬ 
sion for 30 min on a rotating mixer, remove a 5-mL 
sample, and storę in a elear glass vial at ~7G Q until ana- 
lyzed. At the time of analysis, remove the sample from 
the freezer, allow it to reach room temperaturę, and 
mix with a vortex mixer for 30 s. Pipet 1.0 mL of the 
sample into a 100-mL Yolumetric fiask, and dilute with 
Mobile phase to volume. 

Chiomatographic system 
(See Chromatography (62 1), System Suitability .) 

Modę: LC 

Detector: UV 254 nm 
Column: 4,6-mm x 25-cm; 5-pm packing LI 
Flow ratę: 2 mL/min 
Injection voiume: 20 pL 
System suitability 
Sample: Standard solution 

[Notę—T he retention time for the azathioprine peak is 
about 4 min.] 

Suitability requirements 

Relative standard deviatlon: NMT 1.3% for replicate 
injections 
Analysis 

Sampies: Standard solution and Sample soiution 
Calculate the percentage of the labeled amount of 
azathioprine (C 9 H 7 N 7 O 2 S) in the portion of Orał Sus¬ 
pension taken: 

Resuft = (ru/n) x (C$/Cu) x 100 

fu - peak response from the Sample solution 

rj = peak response from the Standard solution 

Q = concentration of USP Azathioprine RS in the 
Standard solution (mg/mL) 

Cu = nominał concentration of azathioprine in the 
Sample solution( mg/mL) 

Acceptance criteria: 90,0%-l 10,0% 

SFECBF1C TESTS 

• PH {791}: 3.8-4.8 

ADDITIONAL REQUIREMENTS 

* Packaging AND Storage: Package in tight, light-resistant 

containers. Storę at room temperaturę, or in a 
refrigerator. 

• Beyond-Use Datę: NMT 60 days after the day on which 

it was compounded when stored at room temperaturę, 
or in a refrigerator 

■ Labeung: Label it to State that it is to be well shaken 
before use, and to State the Beyond-Use Datę. 

* USP REFERENCI; STANDARDS {11} 

USP Azathioprine RS 


Azathioprine Tabiets 

DEFINITION 

Azathioprine Tabiets contarn NLT 93.0% and NMT 107,0% 
of the labeied amount of azathioprine (C 9 H 7 N 7 O 2 S). 

IDENTIFICATION 

* A, Thin-Laver Chromatographic Identification Test 

( 201 ) 

Standard solution: 20 mg/mL of USP Azathioprine RS 
in 6 N ammonium hydroxide 

Sample solution: Nominally 20 mg/mL of azathioprine 
in 6 N ammonium hydroxide, from powdered Tabiets. 
Fiiter the solution. 

Chromatographic system 

Adsorbent: 0,25-mm layer of microcrystalline cellulose 
Application volume: 5 pL 

Developing solvent system: Butyl alcohol saturated 
with 6 N ammonium hydroxide 
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Analysrs 

Samples: Standard solution and Sample solution 
Proteed as dlrected in the chapter* 

Acceptance criteria: Meet the reguirements 

ASSAY 
o Procedurę 

Mobile phase: Dissoke 1.1 g of sodium 1-heptanesul- 
fonate in 700 ml of water, and add 300 mL of metha- 
nol. Ad j ust the solution with 1 N hydrachloric add to a 
pH of 3,5. Filter the solution through a 0.8-j.im, solvent- 
resistant membranę, and degas. 

Standard stock solution: 0.5 mg/mL of USP Azathi¬ 
oprine RS prepared as follows, Transfer USP Azathi¬ 
oprine RS to a suitabie vo!umetric fiask. Add methanol 
equivalent to 30% of the finał volume and ammonium 
hydroxide equivalent to 1% of the finał volume, swirl, 
and sonicate for 2 min. Di lute with methanol to 
volume. 

Standard solution: 0.1 mg/mL of USP Azathioprine RS 
in water prepared as follows, Transfer 1 0.0 ml of Stan¬ 
dard stock solution In to a 50-mL volumetric fiask, and 
dli ute with water to volume. 

Sample stock solution: 0.5 mg/mL of azathioprine pre¬ 
pared as follows. Transfer an equlvalent to 50 mg of 
azathioprine, from powdered Tablets (NLT 20), into a 
100-mL volumetric fiask. Add 25 mL of methanol and 
1.0 mL of ammonium hydroxide to the fiask, swirl, and 
sonicate for 2 min. Dl lute with methanol to volume. 
Altów the exdpients to settle, 

Sample solution: 0.1 mg/mL of azathioprine in water 
prepared as folfows. Transfer 1 0.0 mL of the Sample 
stock solution to a 50-mL yolumetric fiask, and dr!ute 
with water to voiume. 

Chromatographlc system 
(See Chromatograpny { 621 ), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 
Column: 4-mm x 30-cm; packing LI 
Flow ratę: 2 mL/min 
Injection voIume: 10 pi 
System suitability 
Sample: Standard solution 
Suitability requirements 
Column efficiency: NLT 800 theoreticaf plates 
Tarling factor: NMT 1.5 
Relative standard deviation: NMT 2,0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
azathioprine (CphbN/O^S) in the portion of Tablets 
taken: 

Result = (ru/r$ x (Q/Cu) x 100 

m - peak response of azathioprine from the Sample 
solution 

r$ ~ peak response of azathioprine from the 
Standard solution 

Q = concentration of USP Azathioprine RS In the 
Standard solution (mg/mL) 

Cu = nominał concentration of azathioprine in the 
S ample solution (mg/mL) 

Acceptance criteria: 93,0%—1 07,0% 

PERFORMANCE TE5T5 
e DISSOLUTION (711) 

Medium: Water; 900 mL 
Apparatus 2: 50 rpm 
Time: 30 min 

Standard solution: USP Azathioprine RS in Medium 
Sample Solutions: Sample per Dissolution (711). Filter, 
and dii ute with Medium, if necessary, to a concentration 
that is similar to that of the Standard solution. 


Instrumental conditions 
Modę: UV 

Analytical wavelength: At max.imum absorbance of 
about 280 nm 

Tolerances: NLT 75% (Q) of the labeled amount of 
azathioprine (C9H7N7O2S) is dissolyed. 

o Uniformity of Dosage Units (905): Meet the 
requirements 

ADDITIONAL REQUIREMENT5 

a Packagjnc and Storage: Protect from ilght. 

* USP Riference Standard* (11) 

USP Azathioprine RS 


Azathioprine Sodium for BnjectSon 

DEHNITION 

Azathioprine Sodium for injection is a stenie solid prepared 
by the freeze-drying of an aqueous solution of Azathi¬ 
oprine and Sodium Hydroxide. It contains NLT 93.0% and 
NMT 107.0% of the labeled amount of azathioprine 
(GH^OzS). 

IDENTIFICATION 

■ A, The principal spot from the Sample solution shows the 
same Rf value as that obtained from Standard solution A 
in the test for Limit of Mercaptopurine , 

Add the following: 

B, The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution, as 
obtained in the Assay. AU ^ 4 o 

ASSAY 


Change to read: 

3 Procedurę 

A $olution A: 1,6 g/L of sodium 1-heptanesulfonate in 
water 

Mobile phase: Methanol and Solution A (30:70), Adjust 
with 1 N hydrochforic acid to a pH of 3,5 ± 0,1. 

Standard stock solution: 0.5 mg/mL of USP Azathi¬ 
oprine RS prepared as follows. Transfer USP Azathi¬ 
oprine RS to a suitabie yolumetric fiask. Add 25% of the 
fiask volume of methanol and 1% of ammonium hy- 
droxide to the fiask, swirl, and sonicate for 2 min or 
until dissolyed* Di lute with methanol to volume. 

Standard solution: 0,1 mg/ml of USP Azathioprine RS 
in water from the Standard stock soi u don 

Sample solution: Nominally equiva!ent to 0.1 mg/mL 
of azathioprine in water from Azathioprine Sodium for 
Injection 

Chromatographlc system 

(See Chromatograpny (621), System Suitability>) 
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Modę: LC 

Detector: UV 254 nm 

Column: 19-mm x 30-cm; 10-pm packing LI 
Flow ratę: 1.8 mL/min 
Injection volume: 10 jiL 
System suitability 
Sam ple: Standard solution 
Suitability requirements 
Tailtng factor: NMT 2 
Refative standard deviation: NMT 1.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
azathioprine (C^I-hNyOzS} in Lhe portion of Azathi¬ 
oprine Sodium for Injection takem 

Resull = (tu/fs) x {Cs/Cu) x 100 

ru = peak response of azathioprine from the Sample 
solution 

n - peak response of azathioprine from the 
Standard solution 

G - concentration of USP Azathioprine RS in the 
Standard solution (mg/ml) 

Cu = nominał concentration of azathioprine in the 
Sample solution (mg/mL)*^.^ 

Aeceptance criteria: 93.0%-107.G% 

PERFORMANCE TEST $ 

• Uniforewity of Dosage Units (905): Meets the 
requirements 

IMPURITIES 

o Limit of Mercaptopurine 

Standard solution A: 10 mg/ml of USP Azathioprine 
RS In dimethylformamide 
Standard solution B: 1 00 ug/mL of USP Mer- 
captopurine RS in dimethylformamide 
Sample solution: 10 mg/mL of Azathioprine Sodium for 
Injection in dimethylformamide 
Chromatographic system 
{See Chromatograpny (621), Thin-Loyer Chromato¬ 
grafy.) 

Modę: TLC 

Adsorbent: 0.25-mm layer of microcrystalline celluJose 
Application volume: 5 uL for Standard solution A and 
the Sample solution, and 15 juL for Standard solution B 
Developing solvent system: Butyl alcohćl saturated 
with 5 N ammonium hydroxide 
Analysis 

Samples: Standard solution A, Standard solution B, and 
Sample solution 

Proceed as directed in the chapter. Apply the Samples 
at points 2 cm from the bottom edge of a TLC piąte. 
Allow the spots to dry, and develop the chromato- 
gram in a suitable chamber until the solvent front has 
moved 15 cm from the point of appJication. Remove 
the piąte, air-dry, and locate the spots by viewing 
under short- and long-wavelength UV light. 

Aeceptance criteria: 3.0%; any spot from the Sample 
solution , other than the principal spot, is not morę En- 
tense than the spot from Standard solution B. 

SPECIFIC TESTS 


Detete the fotfowing: 

** COMPLETENESS OF SOLUTION (641) 

Sample: i Container of Azathioprine Sodium for 
Injection 

Aeceptance criteria: The eon tents of the Sample are 
soluble En 10 mL of water to give a elear, brignt yeliow 
solution, essentially Iree from foreign matter łA u^ 


« PH (791) 

Sample solution: The contents of one Container dis- 
solved in 10 mL of water 
Aeceptance criteria: 9.8-11.0 

* Bacterial END0TOX!N5 Test {85}: it contaim NMT 1.0 

USP Endotoxin Unit/mg of azathioprine. 
o Water Determination (921), Method I: NMT 7.0%, 
when the Test Preparation is prepared as directed for a 
hygroscopic spccimcn 

• Other Requirements: It meets the requirements in Injec - 

tions and Implanted Drug Products (1), 

APPGTEONAL REQUflftEMENT5 


C hangę to read: 

* Packacinc and Storage: Preserve as deseribed in *Pad<- 

aging and Storage Requirements (659), Injection Packaglng, 
Packaging tor canstitutionm i May-201?), at controiled room 
temperaturę. 

* USP Refehence Standard* {11} 

USP Azathioprine RS 
USP Endot0xin RS 
USP Mercaptopurine RS 


Azelastine Hydrochloride 



C 22 H 2 ,CIN 5 0 ■ HCI 418.36 

1 (2f/)-Phthalażinone / 4-[(4-chlorophenyl)methy]]-2-(hex- 
ahydro-1-methyhl tt-azepin-4-yl), monohydrochloride; 

4-(p-Ch lorobenzy l)“2-(hexahyd ro-1 -methyl-1 ff-azep in-4-yl)- 
1(2N)-phthaiazinone monohydrochloride [79307-93-0]. 

DEFINITION 

Azelastine Hydrochloride contains NLT 99.0% and NMT 
101.0% of azelastine hydrochloride (CzzH^CINaO ■ HO), 
calculated on the drieef basts. 

IDENTIFICATION 

d A* INFRARED ABSORPTION (197K) 

• B. The retention time of Lhe major peak of the Sample 

solution corresponds to that of the Identification solution, 
as obtained in the test for Organie Impurities . 

* C Identification Tests—General (191), Chloride; Meets 

the requirements 

ASSAY 

« Procedurę 

Sample: 300 mg 

Blank: 5 mL of anhydrous formie add and 30 mL of 
acetic anhydride 
Titrimetric system 
(See Titrlmetry (541),) 

Modę: Dtrect titration 
lit rant: OJ N perchloric acid VS 
Endpoint detection: Potentiometric 
Analysis: In order to avoid oyerheating in the reaction 
medium, mix thoroughly throughout and stop the titra- 
tion immediately after tne endpoint has been reached. 
Dissolve the Sample in 5 mL of anhydrous formie add, 
and add 30 mL of acetic anhydride. Titrate with 
TitranL 
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Calculate the percentage of azelastine hydrochloride 
(Cz^H^^CINaO ■ HCI) in the portion of Azelastine Hydro- 
chloride taken; 

Result = {[(V s - V s ) x N x F\/W\ x 100 

V$ - Titrant volume consumed by the Sample (mL) 

V& = Titrant yolume consumed by the Blank (mL) 

N - actual nomnality of the Titrant (mEq/mL) 

F = equivalency factor, 41.84 mg/m£q 
W = weight of the Sample (mg) 

Acceptance criteria: 99.0%-l 01-0% on the dried basis 

IMPURIT1ES 

* Residue on iGNmON (281): NMT 0.2% 


Dełete the Foihwing: 

•• HEAVY METALS (231), Method II: NMT 20 ppm* cohicm i- 

Jan 2018) 

* CYGANIĆ iMPURITtES 

Dilute phosphoric add: 115 g/L of phosphoric add in 
water 

Buffer: 2.92 g/L of octanesulfonic acid sodlum salt and 
6.92 g/L of monobasic potassium phosphate in water. 
Adjust with Dilute phosphoric acid to a pH of 3.0-3.1. 
Mocnie phase: Acetonitrile and Buffer (260:740) 

Diluent: Acetonitrile and water (45:55) 

Identification solution: 2.5 mg/mL of USP Azelastine 
Hydrochloride RS in Diluent . [Notę— This solution is 
used for Identification test 8.] 

System suitability stock solution: 0.5 mg/mL each of 
USP Azelastine Related Compound B RS, USP Azelastine 
Related Compound D RS, and USP Azelastine Related 
Compound E RS in acetonitrile 

System suitability solution: 50 pg/roL each of USP Aze¬ 
lastine Related Compound B RS, USP Azelastine Related 
Compound D RS, and USP Azelastine Related Com¬ 
pound ERSfrom the System suitability stock solution and 
2.5 mg/mL of USP Azelastine Hydrochloride RS In 
Diluent 

Standard stock solution: 50 jtg/mL of USP Azelastine 
Hydrochloride RS in acetonitrile 

Standard solution: 2.5 jug/mL of USP Azelastine Hydro¬ 
chloride RS in Diluent 

Sample solution: 2,5 mg/mL of Azelastine Hydrochlo- 
ride in Diluent 
Chromatographic system 
(See Chromatography (621), System Suitability,) 

Modę: LC 

Detector: UV 21 0 nm 

Column: 4.6-mm x 25-cm; lO-jim packing L10 
Column temperatura: 30° 

Flow ratę: 2 mL/min 
Injection volume: 10|iL 

Run time: 2.4 times the retention time of azelastine 
System suitability 

Samples: System suitability solution and Standard 
solution 

Suitability requirements 

Resolution: NLT 4,0 between azelastine related com¬ 
pound B and azelastine related compound D; NLT 
1.5 between azelastine related compound D and aze¬ 
lastine; NLT 1.5 between azelastine and azelastine re¬ 
lated compound E, System suitability solution 
Relative standard deviation: NMT 5.0%, Standard 
solution 
Analysis 

Samples: Identification solution f Standard solution f and 
Sample solution 

Calculate the percentage of each impurity in the por¬ 
tion of Azelastine Hydrochloride taken: 

Result = (r v /r s ) x (CdCu) x (1 fF) x 100 


ru - peak area of each impurity from the Sample 
solution 

n “ peak area of azelastine from the Standard 
solution 

Cs ?! concentration of USP Azelastine Hydrochloride 
RS in the Standard solution (mg/mL) 

Cu = concentration of Azelastine Hydrochloride in 
the Sample solution (mg/mL) 

F = relatiye response factor (see fable 1) 
Acceptance criteria: See Tahle L [NOTĘ— Disregard 
peaks that are less than 0.05% of the azelastine peak.] 


TabDe 1 


Name 

Relative 

Retention 

Time 

Relative 

Response 

Factor 

Acceptance 
Criteria, 
NMT (W 

Benzohvdrazide 

0.2 

0.38 

OJ 

Azelastine related 
rompound B a 

0.3 

0.22 

0.1 

Chloropheny- 

lacelyibenzoic 

acid b 

0.4 

0.45 

0.1 

Azelastine related 
compound D 1 

0,ć 

1.2 

0.1 

Azelastine 

1.0 

TO 


Azelastine related 
compound 

1.4 

0.48 

0.1 

Any lndlvidual 
unspecified 
impurity 

— 

1.0 

0.10 

Total impurities 

-— 

— 

0 2 


■* /V'-(l -Methylazepan-4-yObenzohydrazide; also known as 1 -BenzoyL 
2-[(4flS)-1 -methylhejiahydroJ H-azepin-4-ylJdiazane. 
b 2-[2-{4-ChlufupKenyl)acetyl]benzoic acid. 

14 .( 4 . chloro be nzyl)phthalazin-1 (2W)-one. 
d 3-(4-Chlorobenzylidene)isobenzofur3n-l (3tf)-one. 

SPECIFIC TESTS 
« LOSS ON DRYING (731) 

Analysis: Dry at 105° to constant weight. 

Acceptance criteria: NMT 1.0% 

8 ACID1TY on Alkahnity 

Sample solution: 10 mg/mL of Azelastine Hydrochlo¬ 
ride tn water 

Analysis: Add 0.2 mL of bromothymol blue TS to 
10 mL of the Sample solution. 

Acceptance criteria: NMT 0.1 mL of 0.01 M hydrochlo- 
ric add or 0.01 M sodium hydroxide is required to pro- 
duce a eolor change. 

ADDITIONAL REQUIREMENTS 

® Packaginc and Sto ragę: Pres erve in well-closed contaln- 
ers. Protect from Ifghf and moisture. Storę at controlled 
room temperaturę. 

O OSP Reference Standards (11) 

USP Azelastine Hydrochloride RS 
USP Azelastine Related Compound B RS 
AA(1-Methy!azepan-4-yl)benzohydrazide. 

CnHuNaO 24734 
USP Azelastine Related Compound D RS 
4-(4-Chlorobenzyl)phtha3azin-l(2H)-one. 

CijH-nCINaO 270.71 
USP Azelastine Related Compound E RS 
3-(4-Chtorobenzyl]dene)isobenzofuran-1(3H)-one. 
C15H9GO2 256.68 
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Azithromycin 





CaaH?2NaOi2 748.98 

C 3 bH ?2 N 2 Oi2- H 2 G 767.00 

CuHnHiOn . 2H?0 785.02 

1-Oxa-6-azacyclopentadecan-1 5-one, 1 3-[(2,ó-drdeGxy-3-C- 
methyl-3-0-methyl-a<-f/bo«hexopyrano5ył)oxy]-2-ethyl- 
3,4,1 0-trihydroxy-3,5,6,8,10,12,14-heptametnyM 1 -[[3,4, 
6-tndeoxy-3-(dimethylaminG)-/TD-xy/o-hexopyranosyl] 
oxy]-, [2/i-(2fl* 3^4fr,5fl*,8RV0fl*,l1 tf*,1 25* ,1 35*, 

(2R,3S4/?M8R,10fl,11 fl,12S, 135,14/?)-! 3-[(2,6-Dideoxy-3-C- 
methyi-3-0-methyl-ot-l-r/ba-hexopyrano$yl)oxy]-2-ethyl- 
3,4,10-trrhydroxy-3,5,6,8,10,12,14-hepta metnyl-11 -[[3,4, 
6-tndeoxy-3-{dimethylaminoH^D-xy/o-hexGpyranosyl]oxy]- 
1 -oxa-6-azacyclopentadecan-l 5-one; 
9-Deoxo-9a-aza-9a-methyl-9a-homoerythromydn A 
Anhydrous [83905-01-5]. 

Monohydrate [121470-24-4]. 

Dr hydra te [11 7772-70-01 

DEFINITION 

Azithromycin is anhydrous or contains one or two moiecules 
of water of hydration, U contains the equivalent of NLT 
945 pg and NMT 1030ug of azithromycin (Ciaf^NzOii) 
per mg, calculated on tne anhydrous basis. 

IDENTIFICATION 

• A. Infrareo Absorption (197K): If a difference appears 

in the JR spectra of the analyte and the Standard, dis- 
soive eąual portrons of the test specimen and the USP 
Reference Standard in equal volumes of methanol, Evap- 
orate the Solutions to dryness on a water bath, and dry 
at 80° for 30 min under vacuum. Perform the test on the 
residues. 

* B, The retenLion time of the azithromycin peak of the 

Somple solution corresponds to that of the Standard solu¬ 
tion, as obtained tn the Assay . 

A5SAY 
« Procedurę 

Solution A: 10 M Potassium hydroxide 
Solution B: 6.7 g/L of dibasic potassium phosphate ad- 
justed with Solution A to a pH of 11.0 
Solution C: 6.7 g/L of dibasic potassium phosphate ad- 
justed with phosphoric acid to a pH of 8.0 
Mobile phase: Acetonitrile and Solution B (60:40) 
Diluent: Acetonitrile and Solution C (60:40) 

System su i ta bil i ty solution: 0.5 mg/mL each of USP 
Azithromycin RS and USP Azaerythromycin A RS pre- 
pared as follows. Dlssolve USP Azithromycin RS and USP 
Azaerythromycin A RS first in acetonitrile, using 5% of 
the finał volume, and then dilute with Diluent to 
volume. 

Standard solution: 053 mg/mL of USP Azithromycin 
RS prepared as follows. Dissofve USP Azithromycin RS 
first in acetonitrile, using 2% of the finaf volume, and 
then dilute with Diluent to voiume. 

Sample solution: 053 mg/mL of Azithromycin pre¬ 
pared as follows. Dissolve Azithromycin first in acetoni¬ 


trile, using 2% of the finał volume, and then dilute with 
Diluent to volume, 

Chromatographic system 
(See Chromotograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 210 nm 

Coiumn: 4.6-mm x 25-cm; 5-pm packing L67 
Golumn temperaturę: 4D C 
Flow ratę: 1 mL/min 
Injection volume: IDpL 
System suitability 

Sam pies: System suitability solution and Standard 
solution 

[NoTE—The relative retention times for azaerythromycin 
A and azithromycin are 0.7 and 1.0, re$pectively,] 
Suitability requirements 

Resolution: NLT 3.0 between azaerythromycin A and 
azithromycin. System suitability solution 
Tailing factor: 0.8-15 for azithromycin, Standard 
soiutton 

Reiative standard devration: NMT 1.10% for 
azithromycin, Standard solution 
Analysis 

Sampfes: Standard solution and Sample solution 
Calculate the guantity, in pg, of azithromycin 
(CiaH^N^Ou) in each mg of Azithromycm taken: 

Result - (fy/r*) x (Cs/G) x P 

r v - peak response from the Sample solution 

r s - peak response from the Standard solution 

Cs = concentration of USP Azithromycin RS in the 
Standard solution 

C y = concentration of Azithromycin in the Sample 
solution 

P = potency of USP Azithromycin RS (pg/mg of 
azithromycin) 

Acceptance cnteria; 945-1030 pg/mg on the anhy¬ 
drous basis 

IMPURITIES 

* Residue om ICNITłON (281): NMT 0.3%, the charred resi- 
due bemg moistened with 2 mL of nitric acid and 
5 drops of sulfuric acid 

Delete the folio wing: 

•i Heavy METALS, Method II (231): NMT 25 ppm# i h 

len 20] B) 

» ORGANK IMPURITIES, PROCEDURĘ 1 

Use Organie Impurities , Procedurę 1 when the Impurity 
profile inciudes erythromycin A oxime and erythromycin 
A iminoether. 

Use water that has a resistivity of NLT 18 Mohm-cm. 
Solution A: 20 mM Dibasic potassium phosphate 
Mobile phase: Acetonitrile and Solution A (250:750). 
Adjust with 5 M potassium hydroxide to a pH of 10.55 
± 0.05. 

Standard stock solution: 45 pg/mL of USP Desosamin- 
yfazithromycin RS, 105 pg/mL of USP N-Demethy- 
lazithromycin RS, 150 pg/mL of USP Azaerythromycin A 
RS, and 160 pg/mL of USP Azithromycin RS in acetoni- 
tnte. Sonicate as necessary to dissolve. 

Standard solution: 0.9 pg/mL of USP Desosaminylazi- 
thromycin RS, 2,1 pg/mL of USP W-Demethylazithro- 
myetn RS, 3.0 pg/mL of USP Azaerythromycin A RS, and 
3.2 pg/mL of USP Azithromycin RS from tne Standard 
stock solution in Mobile phase 

Sample solution: 0.33 mg/mL of Azithromycin pre¬ 
pared as follows. Transfer a suitable amount of Azithro¬ 
mycin lo a suitable vo1umetric fiask. Add acetonitrite, 
using 5% of the finał volume, and sonicate as necessary 
to dfsso!ve. Dilute with Mobile phase to volume. 




USP 40 


Official Monographs / Azithromycin 29 21 


Chromatographic system 

(See Chromatography {621), System Su/foMfty.) 

Modę: LC 

Detector: Amperometric electrochemkal 
Detector type: Dual glassy carbon electrodes 
Detector modę: Oxidative screen modę 
Detector settings 
Electrode 1: +0J0V 
Electrode 2: +0.82V 

Column: 4.6-mm x 15-cm; 3-|im packing L49 
Temperatures 
Detector preheater: 28° 

Autosampler: 5° 

Flow ratę: 1 mL7min 
Injection volume: 50 pt 
System suitability 
Sam ple: Standard solution 
Suitability requirements 

Resolutfon: NLT 3,0 between azithromycin and azae- 
rythromycin A 

Tatling factor: NMT 2.0 for azithromycin; NMT 2.5 
for N-demethylazithromydn 
Relative standard deviation: NMT 10.0% for 
azithromycin, azaerythromycin A, N-demethylazithro- 
mycin, and desosaminylazithromycin 
Analysis 

Sam pies: Standard soluthn and Sample solution 
Record the Somple solution chromatograms for NLT 3,3 
times the retention time of the azithromycin peak. 
Calculate the percentages of desosaminylazithromycin, 
N-demethylazithromycin, and azaerythromycin A in 
the portion of Azithromycin taken: 

Result s= (ru/r 5 ) x (G/Cu) x F x 100 

r u - peak area of the relevant analytc from the 
Sample solutian 

r% - peak area of the rdevant analyte from the 
Standard solution 

Ci = concentration of the appropriate USP 

Reference Standard in the Standard sofution 
(pg/mL) 

Cu - concentration of the Sample sofution (mg/ml) 

F - conversion factor, 0,001 mg/fi g 
Calculate the percentages of other related substances in 
the portion of Azithromycin taken: 

Result - (ru/ri) x (G/G) x F x 100 

ru = peak area of each additional impurity from the 
Sample sofution 

n - peak area of the azithromycin peak from the 
Standard sofution 

Cs = concentration of USP Azithromycin RS in the 
Standard sofution (pg/mL) 

C u = concentration of the tample sofution (mg/mL) 

F - conversion factor, 0,001 rng/pg 
Acceptance criteria: See labie f. 


labie 1 


Name 

Relativ€ 

Retention 

Time 

Acceptance 
Criteria, 
NMT (%) 

Ervthromvcin A iminoether 

0.19 

0.5 

Desosaminylazithromycin^ 

0.29 

OJ 

Erythromycin A oxime c 

0.37 

0.5 

N-D e me U i ylazi LM rurriyc i r i d 

0.49 

0.7 

Azaerythromycin A e 

0.80 

1.0 

Azithromycin 

1.0 

_ 

3 -Deoxyazith romycin 
(azithromycin B) ł 

2.33 

1.0 

Total impurihes 

_- 

3,0 


J (ZR l AR ^ 5S,6R t 9K^0S i ^^ S,12fl,1 35,1 Sfl r Z)-l2 [[3 / 4,6-Tndeoxy‘HdimethyU 
amIn oyfi-D-xylchhexopy ranosyl]oxyJ-6-etNyl -4,5-dihydroxy- \ 0-[(2,6-dide- 
oxy-3“C-metliyE-3-0-methyl-u-L-r/£?a*hexopyranosyi)oxy]-3,5,9/11,13,15- 
hexarnethy 1-7,16-dtoxa-2-azabtcycloE ] 1.2 J jhexadec-l -en-B-one, 

11 f2R H 3^4ff,S/? r SR H l 0fl H l 1 ff, 125,13S, 14fl)-2-£thy 1-3,4,10,13-tetrahydro*yJ, 
5,6,8 r l0,12,14-heptamelhyM 1 -[[3,4,6-Lddeoxy-3-dimethyJannino-/i-D-xy/o- 
hexopyretnosyl]oxy]-1 -oxa-ó-azacydopcntadecttn-15-one. 
c (3fl f 45,55,6i? r 7^/? r 115,12fiJ35,l4/?,f)-6-((3,4,ć-Trideoxy-3-tdimethy[' 
arnino)-^-D-Jfy/£>hexopyranowl3oxy]-l 4-ethyf-7,l 2J 3-trihydrax\M-[(2,6- 
d id eo xy- 3- C-meLhy E-3- O-mcl nyl* u* l * ritbo-h exopy ra n osy i }oxy]-1 tf-{hy dr oxy- 
imino}- 3,5,7,9,11,1 a-heKamelnyloKaeydotetrądecan-^-one- 
tf (2«,35,4fl,5/f r 8ff,l0W,l 1 fl,l 25,135,14W)4 3-[(2 ( 6-Dtdeoxy^3-Omethyi-3-0- 
rnethyUrjf-L-nfao-hexopyranosyl)OKyj‘2*ethyl*3,4,10-trfhydroxy*3,5,6,B, 10, 

12,14-heptamethyM l4[3,4,ó-trideoxy-3*me1i^ylammch/^D-xyto-hexQpyra+ 
nosyl]oxy]- 1 -oxa-6-azacyclopentadecan-l 5-one. 

* 9-Deoxo-9a-aza-9a-homoerythromycin A; 6-Demethylszithrornydn, 

' C2R H 3MS # 5fl r S^l Qff,l T K,125,1 3S,14fi)-l3T(2,6-DideQxy-3-C-methyl-3-0- 
methyJ -&-L- ribo- hexo pyra n osy I ) oxy j - 2 -et hy M , 10- d Ihy d roxy * 3,3,6,8,10,12, 

14-heptamethyM 1 -[[3,4 r ó'trideQxy-3'Cdimethylamino>'/3-D’Xy/cł-hexQpyra- 
nosy l]o xy]-1 -oxa- 6-aza cy dope ntade e an -15 -on e. 

« 0RGANIC IMPURIT1ES, PROCEDURĘ 2 

Use Organie fmpuńties f Procedurę 1 when the impurity 
profile includes erythromycin A oxime and erythromycin 
A iminoether. 

Sol u ti on A: 1.8 mg/mL of anhydrous dibasic sodium 
phosphate in water, Adjust with 1 N sodium hydroxide 
or 10% phosphoric acid to a pH of 8.9. 

Sofution B: Acetonitrile and methanol (3:1) 

Sofution C: 1.73 mg/ml of monobasic ammonium 
phosphate. Adjust with ammonia TS to a pH of 10.0 ± 
0.05. 

Sofution D: Methanol, acetonitrile, and Sofution C 
(7:6:7) 

Mobile phase: See Tobie 2. 


Tobie 2 


Time 

(mini 

Solution A 

f%3 

Solution B 

(%) 

0 

50 

50 

25 

45 

55 

30 

40 

60 

80 

25 

75 

81 

50 

50 

93 

50 

50 


System suitability solution: 0,0165 rng/mL of USP 
Azithromycin Related Compound F RS and 0.027 mg/ 
mL of USP Desosaminylazithromycin RS in Sofution 0 

Standard sofution: 86 pg/mL of USP Azithromycin RS 
in Solution D 

Sample solution: 8.6 mg/mL of Azithromycin in Solu * 
tion D 

Chromatographic system 
(See Chromatography (621), System Suitability.) 
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Modę: LC 

Detector: UV 210 nm 

Column: 4.6-mm x 25-cm; 5-pm packing LI 

Coiumn temperaturę: 60° 

FJow ratę: 1 mL/min 
Injection volume: 50 pL 
System suitability 

Samples: System suitability solution and Standard 
solu don 

Suitability reguirements 
Tailing factor: 0,8-1 .5, Standard solution 
Peak-to-valley ratio: NIT 1 A t System suitability solu - 
tion* Calcu late the peak-to-valley ratio as follows: 

Result = Hf!Hv 

H P - height above the baseline of the 
desosaminylazithromydn peak 
H v = height above the baseline of the lowest point 
of the curve separating the 
desosaminylazithromycin and azithromyein 
related compound F peaks 


Analysis 

Samples: Standard solution and Sample solution 
CalcuJate the percentage of each related compound in 
the portion of Azithromyein taken: 

Result = (fu/fs) x (Cj/Cy) xPxf,x (100/Tj) 

ru - peak response of each impurity from the 
Sample solution 

fs « peak response of azithromyein from the 
Standard solution 

C 5 = concentration of USP Azithromyein RS in the 
Standard solution (mg/mL) 

Cu - concentration of Azithromyein in the Sample 
solution (mg/mL) 

P = potency of USP Azithromyein RS (pg/mg of 
azithromyein) 

F t = conversion factor, 0.001 mg/pq 

Fi = relative response factor (see Tobie 3 ) 

Acceptance criteria: See Tobie 3. Disregard peaks elut- 
ing before azithromyein N -oxide and after 3~deoxy- 
azithromyein (azithromyein B). Disregard peaks wtth a 
response less than 0,1 times the response of the 
azithromyein peak in the Standard solution (0.1%). 


Table B 


Na me 

Relalive 

Retention 

Time 

Re lat i ve 
Response 

Factor 

Acceptance 

Criteria, 

NMT f%1 

AzithromvdnW-oxide j 

0.29 

0.43 

0.5 

3W, W- Di demethy E>- 3 fo rm v łazi th rom vc in b 

0.37 

1*7 

0,5 

3'- ( N t W- Did em ethy J ) azi th ro myci n (a m i noazith ra - 
mvcin) E 

0.43 

1.0 

0.5 

Azithromyein related comoound F^ ł 

0.51 

3,8 

0.5 

Deso s a m i n ylazi thro m yci n r 

0.54 

1,0 

0.3 

- (Acetylami no) ph eny 1 ] su Ifo ny 11 - i 
d id e m et hyla zi th ra myci n u 

0.55 

12 

0.15 

N- D e m et b ylazi th ra myci n 11 

0.61 

1.0 

0.7 

Azithromyein C fB^-O-demethylazithramycinT 

0.73 

1.0 

0.5 

3 '-D ef d imethyla mino V3 ł -oxoazi thro myci n > 

0.76 

1.5 

0.5 

3 '#J4 -(Acety lammojpheny 1] sul fo nylj-3 '-deme thy- 
lazithromydn^ 

0,79 

10 

0.5 

Azaerv thro myci n A 1 * * * * * * * 9 * II 

0.83 

1.0 

0.5 

Azithromydn imnurity P m 

0/92 

1.0 

0.2 

Azithromyein 

1.0 

— 

— 


I (2 fl, 35,4^,5/18/?, 10fl,1125,135,1 AR) -1 3-f(2,6Didecjł(y-3-C-methyl-3"0-methyN[X’L-rj1jo-hexc5pyrano5yl)oxyJ-2-ethyl-3,4J Q-tribydroxy-3,5,6,8,10,12,14- 

he pta m e thy I -11 -[[3,4,6 - Lrrd eony- 3-(d [ m e thy J a z in oy f)-/J-D-xy/o-hexopy ra no syf] oxy] -1 -oxa-6-azatyę io pen ta dęta n-15-one. 

II (2/?, 35,4/i,Si?,8fl,1 Qfl,1 1 R t 125,135,14%1 3-[(2,ć-Dideoxy-3-C-meLhy 1-3-0 meŁhyl-(i^n^hexopyranosyl)oxy]-2^thy!*3,4j0-trihydroxy-2,5;6,8,10,12,14- 

heptamethyl-11 -{D-formamidu-3,4,6-trideoxy-^D-xy/£>hexopyra nosy J|oxy]-1 -oxa-6-azacydopentadec3n-15-one, 

I (2^3S#4ASfl,8Ś,10f?,l 1^125,135,14Ji)-1 3-[C2,6Dideoxy-3-GrnethyU3-0-metliyi-a'L-ritM>hexcjpyranosyl)oxy]-2-ethyl-3 i 4J 0-trihydroxy-3,5,6 p 8,10.] 2,14- 

heptamethyM 1 -R3-amma-3,4,6-tridcoxy-/J-D-xy/0-hexapyranosyl]oxy]-T -oxa-6-azacyelopenŁadecan-l 5-one. 

lS 3‘-N-Demethyl-3'-AMonnylazithrornyrin; (2ft, 31,4 8/^10R,11 /?, 125,13J,14ff)-1 3-[(2,6-Dideoxy-3-C-methyl-3-0-methyl-a-L-ribo-hexopyTanosyl)oxy]-2-ethyt* 

3,4,10-Lritoydroxy-3,5,6,8,10,1 2, 14-heptamethyM M[3-( w metiiyl}founamido-3,4,6-trideQxy-0-D-*y/o-hexopyran0syl|oxy]-1 -oxa-6-azacydopemadecan-1 5-one. 

9 The system may fesołve two rotamers ot azithromydn related compound F. The sum of the two rotamers is reporied. 

' (2 /?, 3 5,4 A, 5 K,8 R, T □ /?, 11 R f 125, T 3 S, 14 fl)-2-Ethyl - 3,4,10,13-te trahydroxy- 3,5,6,8,10,12,1 A - hepta methyl-11 -[[ 3,4,6-lrideoxy- 3 -d imethyla m in o-/J-D-xy/o-h exopyra- 
nosyl]axy]-T-oxa-6-aza£yelGpen Ładę tan -15-one. 

0 (2ft,35,4/?,5/i,8/?,l 0R^ 1 /?,125,1 35,14/f)-1 3-[(2,ć-Dideoxy-3-C-methyl-3-O-methyUrn L-ntpo-hexopyranQSyl}oxyj-2-elhy 1-3,4,10-Lrihydroxy-3,5,6,8,10,12,14- 
heptamethy I-11 -[[ 3-[N-{4 - ace ta m ido pbeny Isu Ifony |)a mi no J- 3,4,6-tri deoxy-/t-D-xy/o- hexopy ra no syf] oxy] -1 -o x a-6-a za cyc lopen t ad eca n-15 -o ne. 

II (2/?,3S,4fi,5/?,BR,l D/?,l 1 fl,125,135,14 fl)4 3-[t2,6^Dideoxy-3-C-methyi-3-0'nelhy|-ct-L-nixł-hexopyranosyl)oxy]-2-ethyl-3,4,1O-trihydrcwy-3,5,6,8,10,12,14- 
heptamethyl-11 - [[3,4,6-trideoxy-3-methylamino-/J-D-xy/ohexopyranosyiJoxy]-l 'Oxa-6-azacydopent f idecan-l 5-one. 

k (2ff,35,4fl,5fl,8fl,10R,11 tf,125,135,14/?)-13-[(2 ł ó-Dideoxy-3-C-methylot-L-r^hexcipyrano5yi)oxy]^ethyl-3,4,10-tnhydroxy-3,5,6,8,10 i 12,l 4-heptamethyM 1 -[ 

[ 3,4,6-1 rideoxy- 3 -d imethy fam i no-p- D- xy/o hexopy ra no sy Ijoxy]-1 -oxa-6-a za cyelop en La decan -15-o ne, 

i (2fl,35,4ff,5tf,6ff, 10fl,11 /i, 125,1 35,14fi)-13-[(2,6-D(deoxy-3,3-dfmethyroc-L-r/Po-hexopyranosyUoxy]^ethyi-j,4 ł 1 (Mrihydroxy 3,5,6,8,10,12,14-beptamethyM 1 - 
[[3,4,6-trtdeoxy-3-oxo-i3-D-xyfo-hexopyranosyJJoxy]-l -oxa-6-azacydopentadecan -15-one. 

* C2fl,35,4ff,5fi,8/f,l0fi,l 1 fl,125,135,14fi)4 3-[{2,6-Dideoxy^3-Gmethyl-3-0-methyf-a-L-r/6o-hexopyranosyf)oxy]-2-etliyf-3,4,10-trfhydroxy-3,5,6,8 F T0,12,14- 
hep ta m e thyl-11 -f[3-[Ń-(4-aceta m i d opheny fs ul f o ny I)-W-methylam in oj- 3,4,6-1 ndeoxy-^D-xyfo-hexopyra nosy I] oxy j-1 - qx a-6- aza cy d open ta deca n -15 -one. 
y 9*Deoxo-9a-aza-9a-homoerythromycłn A; 6-Demethylazjthromycin. 
m Specifted unidentified impurity. 

^ (2ff,35,4*,5fl,8fl,l 0«,11 ff,125,T35,14ff)-l 3-[C2,6-Oideoxy-3-C-methyU3-amethvl a-i-hfeo-hexopyranosyl)oxy3.2-propyl-3,4,?0.trihyd r oxy-3,5,6,8,10,12,14- 
heptamethyl-11 -[[3,4,6-tndeoxy-3-(dimethylamino)-/l-D-xy/o-hexopyfanosyl)oxyI-1 -oxa*6-azaeydopentadecan-15-one. 

e C2fl,35,4fi',5fl,8#?,10fl,l 1 fl, 125,135,14fi)-13-[(2,6-Dideoxy-3-Gmethyl-3-0-methyi-u!-t-niłO-hexopyranosyl)óxy]-2-eUiyl*3,4,l 0-tdhydroxy-3,5,6,8, l 0,12,14- 
heptamethyM1-[[3-[^(4-methylphenylsullony1)-N-methyfamrno]-3,4,6-trideoxy-/ł-D-xyto-hexopyranosyf]oxy]-1-oxa-ó-azacydopentadecan-15-one. 

J3 (2fl,3fl,45,5fl,8fl,10fl r VI fi,T 25,135,14fl)-l 3-[(2,6-Dtdeoxy-3-C-methyh3-0'methyh«-L-r^o-hexopyrano5yF)oxy]-2-ethyMJ 0-dihydroxy-3,5 r 6,8,l 0 , 1 2,14- 

hepiamethyJ-11 -[[3,4,6-tndeoxy-3-(dJinethylami!io}-/?-o-xyfo-hexopyranosyJ]3xy]-1 “Oxa-6-azacydapentadecaml 5-one. 
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Tabie 3 (Continued) 


Na me 

Relatiye 

Retention 

Time 

Re!afive 

Response 

Factor 

Acceptance 

Criteria, 

NtWT (Vo) 

2- Dese Ih vl- 2-d ro Dylazrt h ro myc i n n 

1.23 

1.0 

0.5 

¥-N-D em ethy |-3'-N- [(4 - methyl p h eny t)su 1 fo ny- 
11 azithromycin p 

1.26 

5 

0.5 

3 Deoxyazithromvcin ^azithromycin Eiy 

131 

1.0 

UO 

Anv indlvidual H unidentified impurity 

__ 

1.0 

0.2 

To tal impurities 

— 


3.0 


* (2rt,3i4ff,5WM10fl,11 V 25,135,Hft>l B^S-DideD^y-^C-meLhyl-B-O-meLhyl-Dt-L-r^heKOpyranosyl^yJ^-ethyf^^, ] 0-tnhydroxy-3 / 5 I 6,8 ł l0,l 2,14- 
heptamethyl-11 -[[3,4,6-Lrideoxy-3-(dimetbylazinoyl)-/J-D-Ayfa-hexQpyranosyl]o}ty]-l -oxa-6-azacycfopentadecan-l 5-one. 

n (2/?,35,4 R r SR+8R, 10J9,11 R, 125,1 35,14fl)J 3-[(2,6-Dideoxy-3-C-methyl-3-0-methyl-a-L-fi^hexQpyrafiosyl)DXy>2-eLhy 1-3,4,1 0-trihydroxy3,5,ó,8J 0,12,14- 
h e p La m e thy I-11 -[[ 3 -formam id o-3,4,6 -Lri deoxy-/TD-,*]4oh e xo py ran osy 1] oxy] -1 -ox a-6-a żacy clo pen ta dec an-15-one, 

c (2BS,45R,a^ 1GflJ 1 R, 125,1 35,14fl)n3-[{2,6-Dideoxy-3-C-methyf-3-0-methyi-a-l-r/i>o-hexopyranosyl)oxy]-2-ethyI-3,4 J Q-trihydroxy-3,5,6,8,10J2J4- 
heptamethyl-11-[t3-amrno-3,4,ć-tr3deoxy-/J-D-xy/o-hexopyrano5yl]oxy]-l-oxa-5-azacyc[opentadGcan-15-one Ł 

lf 3 ł -W Demethyl-3 J -NJorrrjy|azlCfiromycfn; (2tf,35,4R,5tf,8flJ 0fi,1 1 fij 25J 35j4fl)-T 3-[{2,6-Dideoxy3-C-methyP3-Q-metłwl-a-l-rc'6Q-hexopyranQ5yi)oxy]-2-ethyl- 
3,4jO-trthydroxy-3,5,ó,8J OJ 2,1 4-hep ta me thy 1-11 ■[[3-(N-methyl)formamido-3 I 4,6'tndeoxy-/i'D'xy^hexopyrano5yl]oxyj-1 -oxa-6~azacydopentadecan4l5-one, 
c The system may reso!ve two rotamers of azithromycin related compound F. The sum of the two rotamers is reported. 

1 (2fl,35,4R,5/7,8fi,l OflJ 1 flj 25/135,14fl)-2-Ethyl-3,4J 0,1 3-tetra hydroxy-3,5,6,8,10,12J4-heptamethył-l 1 -[[3,4,6-trideoxy-3-dimethy1amino-/i-D-xy/a-hexopyra- 
nosyfjoxyj-l Qxa-6-azacydQpentadecan-l 5-ane. 

*) (2ff,35,4R,5fl,8R,1t}fl,l 1 fl,125j 35J 3-[(2,6-Dideoxy-3-C-methyl-3-0-methyl-a-L-ribo-hexapyranosyl)oj<y]*2-ethy[-3,4,10-thhydroxy-3,5,ó,8,1 OJ 2,14- 
h ep ta m e thy 1-11 -[[ 3-[ N-(4-a ce ta mi d o phenyIsu I to nyf)a m f n o ]- 3,4,6-tri deoxy-^3-o-xy/o-hexo py ra no syf]oxy 1-1 -oxa - 6-aza cyc I ope n ta deca n- ] 5 -o n e. 

'■ (2R,35,4fl f 5rt,8JU0flJ1 fij 25,135,14/?)-l 3-[(2,ó Dideoxy-3-C-methy!-3-0-methyr-a-L ^o-hGxopyranosyiloxy]-2-ethy 1-3,4J 0-trihydroxy3,5,6,8,10,12,14- 
heptamethyl-11 J[3,4,6-Erideoxy-3-methyfamino-/TD-xy/ohexopyranosy]]oxy] J -oxaó-azacydopentadecan J5-one. 

1 (2fl,35,4fl,5fl,8tf, 1 OfiJ T flj 25,135,14fl)-l3-[(2,6-Dideoxy-3-Gmethy1-a-Lr/bcphexopyranosyl)oxy]-2-ethyl-3,4,10-tnhydroxy-3,5,6,8,10J 2,14-heptamethyJ-l 1 -[ 

[ 3,4,6-trideoxy-3 -d imethy lamin o-fi- D-xy/o-h exopy nanosy (] oxy ]-1 -oxa-ó-azacyclope n la deca n-15 - o n e, 

i (2fl,35,4ff,5fl,8ft,1 OfiJ 1AJ25J 35J 4fi)-13-[(2,6-Dideoxy-3,3-dimethy1-Ci-L-j r /bci-hexopyranosyl)oxyJ-2-ethyl-3,4J 0-trihydroxy-3,5,6,8J 0,12,14-heptamethyl-l 1- 
[[3,4,6-tri d eoxy- 3- oxo-j3-D-xy/o- hexopy ra n osy I] oxy]- 1 -ox a-ć-aza cy d open tadecan -15-a n e. 

l ' (2fi,35,4ą5fl,8fl ( 1 OH, 11 fl,125,135,14fl)J 3-[(2,6-Dideoxy-3-C-meLhy!-3-0^meLhyka-L-r/bo-hexopyranosyl)oxy]-2-ethyl-3,4j 0-trihydroxy-3,5,6,8J0J 2,14- 
hep t a m eUiyI -11 - [E 3 -[A/-(4 -a cetam id op h enyi s u Efo ny 1) W-m et hyfa mi n o]- 3,4, ó-t rideoxy-/J- D-xy/o- h ex apyra n osy I ] oxy}-1 -o xa- 6 - azacyc I o pen ta d eca n -15 -on e, 

‘ 9-Deoxo-9a-aza-9a-homoerythromycin A; 6-Demethylazithromycin. 
m Spedfied unidentified impurity. 

ń (2iR,35,4fil,5fl,8f?,10/?J 1flj 25,135,14fl)-l 3-[(2,6-Pideoxy-3-C-me1;hy!-3’0-methykjt4.-rlbo-hexopyranosyOoxy]-2-propy 1-3,4,10-trihydroxy-3,5,ć,B, 10J 2,14- 
heptamethyl-1T -[[3,4,64rideoxy-3^{drmethylamino)-/3-D-xy/o-hexopyranosyl]oxy]-l -oxa-ć-azacyclopentadecan-15-one. 

u (2fl, 3 5,41?, 5 R,8/?J Otf, 11 R t 125,13SJ 4/0-1 3-[{2,ó-Dideoxy- 3-C-methy l-3-O-methy l-ct-L-hbQ-hexopyranosyI)oxy]-2-ethyl-3,4,10-trihydroxy-3,5,6,8,10J 2,14- 
h e pta me t hy I- 11 - [[ 3 -[Ń- (4 - methyl p h eny I s u If o ny I)- N- met hylami n o] - 3 , 4 , 6 - tri deoxy-/3- D-*y/o- hexo pyra nosy t]oxyJ-1 - oxa - 6-azacydop en tad ec an-15 -o ne . 
p (2fl,3R,4S,5fi,8/?J OflJ 1 flj 25,135J4ff>-l 3-[[2,6-Dtdeoxy-3 C-methyt-3-0-methyl-a-L-riijo^hexopyranosyl3oxyJ-2-ethyK10-dihydroxy-3,5,6,8,1 OJ 2,14- 
heptameihyl-11 [[3,4,6-Lrideoxy-3-(dimethy1amino)-/To-xyio-hexopyranosyl]oxyJJ -oxa-ó-azacydopentadec4n-15-one. 


SPEOFIC TEST5 

« Optical Rotation, Spedfic Rotatlon (781S): -45° to -49°, 
at 20 ° 

Sample solution; 20 mg/mL in dehydrated afcohol 

* CBYSTAiUNITY (695): Meets the reguirements except y 

where it h labeied as amorphous, most of the particles 
do not exhiblt birefringence and extinctton positions 

• PH (791): 9.0-11.0 

Sample stock solution: 4 mg/mL tn methanol 
Sample solution: 2 mg/mL obtatned by mixing equal 
yolumes of Sample stock solution and water 
■ Water Determination, Method i (921) 

Where it is labeied as anhydrous: NMT 2.0% 

Where it is labeted as the di hydra te: 4.0%“5.0% 
Where rt is labeied as the monohydrate: 1. 8 %- 4 . 0 % / 
except that it may be 4.0%-6.5% when the reguire- 
ments of the Loss on Diytng test are met 
o Loss on Drying: Where it is labeied as Azithromycin 
monohydrate and has a water content of 4,0%-6.5% 

(see Thermal Anafysis (891)) 

[NOTĘ-—The quantity taken for this procedurę may be ad- 
justed, if necessary, for instrument sensitivity.] 

Analysis: Determine the percentage of voJatile sub- 
stances by thermogravrmetnc analysis in an approprb 
ately caiibrated instrument, using about 10 mg of 
Azithromycin. Heat the specimen at the ratę of 10°/min 
between ambient temperaturę and 150 rj in an atmos- 
phere of nitrogen at a constant Ho w ratę of about 
35 mL/min. From the thermogram plot the derivatives 
of the loss on drying (percent loss/min), and identify 
the infiection points of the two weight loss steps at 
about 70° and 1 30°. 

Acceptance criteria: !t loses NMT 4.5% of its weight 
between ambient temperaturę and the infiection point 
at about 70°, and 1.8%-2.6% between the infiection 


point at about 70° and the infiection point at about 
130°. 

ADDIITEO NAL REQUIREMEMTS 

® Packaginc and Storage: Preserve in tight containers. 

* Labeling: Label it to indicate whether it is anhydrous, or 

the monohydrate, or the dihydrate. The amorphous form 
is so labeied, Where the quanttty of azithromycin is ind i* 
cated in the labeling of any preparation containing 
Azithromycin, this snall be understood to be in terms of 
anhydrous azithromycin (CaaH^M^On). The labeling 
States with which Organie impurities procedurę the arlicle 
complies, if other than Procedurę /. 

* USP Reference Standards (11) 

USP Azaerythromycin A RS 
9-Deoxo-9a-aza-9a-homoerythromycin A; 
ó-Demethylazithromycin. 

C 37 H 70 N 2 O 12 734.96 

USP Azithromycin RS 

USP Azithromycin Related Compound F RS 
3^W-Demethyl-3'-N-formyłazithromycin; (2P,35,4P,5/?, 
8/?,10ff,11 fi, 125,1 35,14 fi)-1 3 - [(2, 6 - D i de o xy- 3 - C- m e thy I- 
3-0-methyi-fX‘L-r/bo-hexopyranosyl)oxy]-2"ethy[-3,4, 
10-trihydroxy-3,5,6,8,10,12,14-heptamethyl-11 
methyl)formamido-3,4,ó'trideoxy-i3-D-xy/o-nexopyra- 
nosyl]oxy]-l -oxa-6-azacydopentadecan-15-one. 
C 3 a H7oN 2 0 T 3 762.97 
USP N-DemethylazEthromycin RS 
(2fi,35,4fi,5fi,8R,l OfiJ 1 fi, 125,1 35,14 fi)-1 3-[(2,6-Dide- 
oxy- 3-C-methy (-3- O- methy l-ot-L“r/bo-hexopy ra^ 
nosyl)oxy]- 2 -ethyh 3,4,10-trihydroxy-3,5,6,8,1 0,12, 

14-neptamethybl 1 -[[3,4 f 6-trideoxy“3‘methylamino-jS- 
D -xylo- h e x o pyra n osy I ] o xy] -1 -oxa - 6 -a za - 
cyclopentadecan-15-one. 

C^hUNzOu 734.96 
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USP Desosaminylazithromydn RS 
(2K,3S,4/?,5ft,8fl,10fi,11ff,1 25,13S,14R)-2-Ethyl-3,4, 

10,13-tetrahydroxy-3,5,6,8,10,t 2,14-heptamethyl- 
11 -[[3,4,6-trideoxy-3-dimethylamino-^-D-xy/o-hex- 
opyranosyl]oxy]-l -oxa-6-azacyclopentadecan-15-one. 
CioHhNjO, 590.79 


Azithromycin Capsules 

DEFINmON 

Azithromydn Capsules contain the equivalent of NLT 90.0% 
and NMT 110,0% of the labefed amount of azithromydn 
(CjahtaNjOu). 

IDENTIFICATION 

• A, The retention time of the azithromycin peak of the 
Sample solution corresponds to that of the Standard solu - 
don, as obtained in the Assay. 

ASSAY 
■ Procedurę 

[NOTĘ—Use water that has a re$fstivity of NLT 18 Mohm- 
cm,] 

Mobile phase: Dissolye 5,8 g of monobastc potassium 
phosphate in 21 30 mL of water, and add 870 mL of 
acetonitrile. Adjust with about 6 mL of 10 N potassium 
hydroxide to a pH of 11,0 ± 0.1, and pass through a 
suitable filier. 

Standard stock solution: 0.165 mg/mL of USP Azithro¬ 
mycin RS in acetonitrile. SwirJ, and sonicate as 
necessaty. 

Standard solution: 3.3 jig/mL of USP Azithromycin RS 
from the Standard stock solution in Mobile phase 
System suitability stock solution: 0.16 mg/mL of USP 
Azaerythromycin A RS in acetonitrile and Mobile phase 
(1:9). DissoJve first in acetonitrile, using 10% of the fi¬ 
nał volume. Swirl, and sonicate to dissolve. Dilute with 
Mobile phase to volume. 

System suitability solution: 3.2 pg/mL of azaerythro¬ 
mycin A from the System suitability stock solution and 
3.3 pg/mL of azithromycin from the Standard stock sofu- 
tion in Mobile phase 

Sample stock solution: Remove, as completely as pos- 
slble, the contents of NLT 20 Capsules. Prepare a 
1-mg/mL solution of anhydrous azithromydn in aceto- 
nitrife. Dissolve a portion of the mixed Capsule contents 
first in 70% of the finał vo!ume of acetonitrile, and 
shake by mechanical means for 30 min. Dilute with ac- 
etonitriie to volume, Place 40 mL of the resulting sus- 
pension in a centrifuge tubę, and centrifuge. Use the 
supematant to prepare the Sample solution , 

Sample solution: 3.2 pg/mL of azithromycin from the 
Sample stock solution in Mobile phase 
Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: Amperometric efectrochemical detector 
Efectrode: Dual glassy carbon electrodes 
Modę: Oxidative screen modę 
EJcctrode 1: +0.70 ± 0.05 V 
Electrode 2: +0.82 ± 0.05 V 
Background current: 85 ±15 nanoampheres 
Columns 

Guard: 4,6-mm x 5-cm; 5-pm packi ng L29 
Analytical: 4.6-mm x 15-cm; 5-pm packing L29 or 
3-jim packing L49 without the guard column 
Flow ratę: 1.5 mL/min 
fnjection size: 50 pL 
System suitability 

Samples: Standard solution and System suitability - 
solution 


[Notę—T he relatfre retention times for azaerythromycin 
A and azithromydn with the L29 column are 0,7 and 
1 . 0 , respectively; the relative retention times for azae- 
rythromycln A and azithromydn with the L49 column 
are 0.8 and 1 . 0 , respectiveiy.] 

Suitability reąuirements 

Resolution: NLT 2.5 between azaerythromycin A and 
azithromydn. System suitability solution 
Column effkiency: NLT 1000 theoretica! plates, 
Standard solution 

Tailing factor: 0.9-1.5, Standard solution 
Relatiye standard deviation: NMT 2,0%, Standard 
solution 
Anaiysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labefed amount of 
azithromydn (C 3 BH 72 N 2 GT 2 ) in the portion of Capsules 
taken: 

Result = (ry/fs) x (CdC u ) x P x F x 100 

r u = peak response from the Sample solution 

r s = peak response from the Standard solution 

Q - concentration of USP Azithromydn RS in the 
Standard solution (pg/mL) 

C u - nominał concentration of azithromycin in the 
Sample solution (pg/mL) 

P - potency of azithromycin in USP Azithromycin 
RS (pg/mg) 

F = conversion factor, 0.001 mg/pg 
Acceptance criteria: 90.0%-1 1 0.0% 

PERFORMANCE TESTS 

* Dissolution (711) 

[NOTĘ—Use water that has a resistivity of NLT 18 Mohm- 
cm.J 

Medium: pH 6.0 sodium phosphate buffer {Prepare 6 L 
of 0.1 M dibasic sodium phosphate. Adjust with about 
40 mL of hydrochforic acid to a pH of 6.0 ± 0.05, and 
add 600 mg of trypsin); 900 mL 
Apparatus 2: 100 rpm 
Time: 45 min 

Mobile phase, Chromatographic system, and System 
suitability: Proceed as directed in the Assay , 

Standard stock solution: 0.3 mg/mL of USP Azithro¬ 
mydn RS in Medium , Sonicate brieffy to dlssolve. 
Standard solution: 3,84 pg/mL of azithromycin from 
the Standard stock solution In Mobile phase 
Sample solution: Pass a portion of tne solution under 
test through a suitable filter of 0.5-pm or finer porę 
size. Transfer 2.0 mL of the filtrate to a 25-mL yolumet- 
ric fiask, and dilute with Mobile phase to volume. Trans¬ 
fer 4.0 mL of this solution to a second 25-mL yolumet- 
ric fiask, and dilute with Mobile phase to yolume. 
Anaiysis 

Samples: Standard solution and Sample solu tion 
Determine the amount of azithromycin (C 3 SH 72 N 2 O 12 ) 
dissolyed using the procedurę in the Assay; making 
any necessary modificattons. 

Calculate the percentage of azithromycin 
(CjflhtaNzOu) dissolyed: 

Result - (hffrd x (CdL) x D x V x 100 

r u = peak response from the Sample solution 

r s - peak response from the Standard solution 

Cs = concentration of USP Azithromydn RS in the 
Standard solution (mg/mL) 

L = labę) daim (mg/Capsule) 

D - dii u tion factor of the Sample solution 
V - volume of Medium , 900 mL 
Tolerances: NLT 75% (Q) of the labeled amount of 
azithromycin (C 3 bH ? 3 N 2 0 i 2 ) \s dissoived. 

* Uniformity of Dosage Units {905): Meet the 
reguirements 






USP 40 


Official Monographs / Azithromycin 2925 


SPECIFIC TESTS 

• Wateh Determination, Method I (921 >: NMT 5.0% 

ADDITIONAL REQUIREMENTS 

• Packaging ano Storage: Preserve in well-dosed contain- 
ers. Where packaged in unit-of-use containers, each Con¬ 
tainer contains six 250-mg Capsules, and the label indi- 
cates the intended $equential day of use for each 
Capsule. 

• USP Reference Standaros (11> 

USP Azaerythromycin A RS 
USP Azithromycin RS 


Azithromycin for Injection 

DEFINITION 

Azithromycin for Injection is a stenie, dry mixture of azithro¬ 
mycin and a sultable stabilizing agent. It contains NLT 
90,0% and NMT 110.0% of the labeled amount of 
azithromycin (C 3 aH^N 2 0| 2 }. 

IDENTIFICATION 

• A. The retention time of the major peak of the Somple 

solution corresponds to that of the Standard solution, as 
obtamed in the Assoy, 

ASSAV 

• PROCEDURĘ 

Buffer: 6,7 mg/mL of dibasic potassium phosphate in 
water 

Mobile phase: Acetonitrile and Buffer (52:48). Adjust 
with 10 N potassium hydroxide to a pH of 11.0 ±0.1. 
Diluent: Acetonitrile and water (52:48) 

System suitability solution: 1 mg/mL each of USP Aza- 
erythromydn A RS and USP Azithromycin RS in a mix- 
ture of acetonitrile and water (52:48). Dissofve first in 
acetonitrile, and then di lute with water to volume. 
Standard solution: 1 mg/mL of USP Azithromycin RS in 
a mixture of acetonitrile and water (52:48). DissoIve 
first in acetonitrile, and di lute with water to yolume. 
Sample solution: Equivalent to 1 mg/ml of azithro¬ 
mycin from Azithromycin for Injection in Diluent pre- 
pared as follows. Reconstitute 3 vials individualJy as di- 
rected in the labeling, Mix the contents of all the 
reconstituted vials. Dilute a portion of the mixture with 
Diluent , 

Chromatographk system 

(See Chromatography (621), System Suit a bil i ty.) 

Modę: LC 

Detector: UV 215 nm 
Columns 

Guard: 4.6-mm x 1-cm; 5-fim packing L67 
Analytical: 4.6-mm x 15-cm; 5-pm packing L67 
Temperaturę 
Column: 40° 

Autosampler: 15° 

Flow ratę: 1 mL/min 
Injection size: 15pL 
System suitability 

Sample*; System suitubfflty solution ai id Siundurd 
solution 

[Non—The relative retention times for azaeiythromydn 
A and azithromycin are 0,68 and 1.0, respectively.j 
Sultabilily reąuirements 

Resolution: NLT 2.5 between azaerythromycin A and 
azithromycin, System suitability solution 
Tailing factor: NLT 0.9 and NMT 1.5, Standard 
solutton 

Refative standard cleviation: NMT 2%, Standard 
solution 


Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of azithromycin (C^H^NzOn) 
in the portion of Azithromycin for Injection taken: 

Result = (r y /r 5 ) x (G/G) x P x F x 100 

Ty = peak response from the Sample solution 

n - peak response from the Standard solution 

Cs = concentration of USP Azithromycin RS in the 
Standard solution (mg/mL) 

Cu = nominał concentration of azithromycin in the 
Sample solution (mg/mL) 

P = potency of USP Azithromycin RS (pg/mg) 

F - com/ersion factor, 0*001 mg/pg 
Acceptance criterfa: 90.0%-110,0% 

PERFORMANCE TESTS 

• Uniformity of Dosace UN1TS (905): Meets the 
requirements 

IMPURITIES 

[NOTĘ—The test for Limit of Azithromycin N-Oxide, Desos- 
aminyhzithromydn, and N-Demethylazithromycin does not 
guantify aminoazithromycin, formamido analog, 
methylformamido analog, and 3 y -de(dimethylamino)-3'* 
oxoazithromycin. If these impurities are part of the impu- 
rity profile, the Limit of Aminoazithromycin , Formamido Am 
alog , Methylformamido Analog , and 3'~De(dimethylamino)- 
3*-Qxoazithromyan test is recommended in addition to the 
test for Limit of Azithromycin N-Oxide, Desosammyłazithro- 
mycin , and N - Deme thylazithromycin. ] 

* Umit of Azithromycin N-Oxide, Desosaminylazithromy 

CIN, AND N-DEMETHYLAZITHROMYCIN 

Buffer: 3,5 g/L of dibasic potassium phosphate 
Mobile phase: Areronrlrile and Buffer (73:77). Adjust 
with 5 N potassium hydroxide to a pH of 10.55 ± 0,05. 
Standard stock solution: 50 pg/mL of USP Azithro¬ 
mycin N-oxide RS, 45 ug/ml ot USP Desosaminylazi- 
thromycin RS, and 160 pg/mL each of USP /V-Demethy* 
lazithromycin RS and U5P Azithromycin RS in 
acetonitrile. Sonicate if necessary to dissolve. 

Standard solution: 1 pg/mL of azithromycin N-oxide, 
0.9 pg/mL of desosaminylazithromycin, 3.2 pg/mL each 
of Ń-aemethylazithromycin and azithromycin from 
Standard stock solution m Mobile phase 
Sample solution: Equivalent to 0.3 mg/mL of azithro¬ 
mycin in Mobile phase from Azithromycin for Injection 
Chromatographic system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: Amperometric electrochemical detector 
Electrode: Dual series glassy carbon electrodes 
Modę: Oxidative screen modę 
Electrode 1: +0,70 ± 0.05V 
Electrode 2: +0.82 ± 0.05V 
Background current: 95 ±25 nanoamperes 
Column: 4.6-mm x 15<m; 3-pm packing L49 
Flow ratę: 1 mt/min 
Injection size: 50 pL 
Autosampler temperaturę: 5° 

System suitability 
Sample: Standard solution 
[Notę— See Tobie I for relative retention times.] 
Suitability requirement$ 

Tailing factor: NMT 2.0 for azithromycin and NMT 
2,6 for N-deme thylazi thromycin 
Relative standard deviation: NMT 10.0% for 
azithromycin N- oxide, desosaminyl azithromycin, N~ 
demethyfazithromydn, and azithromycin 
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Analysis 

Sam pies: Standard sofution and Sample solution 
Calculate the percentage of each spedfied impurity in 
the portion of Azithromycin for Injection taken: 

Result - (ru/r$) x (C s/Cu) x P x 100 

- peak response of each spedfied impurity from 
the Sample sofution 

n = peak response of each spedfied Impurity from 
the Standard sofution 

G - concentratlon of the relevant impurity USP RS 
in the Standard solution (mg/ml) 

Cu - nominał concentratlon of azithromycin in the 
Sample solution (mg/mL) 

P = potency of relevant USP RS (mg/mg) 
Acceptance criteria: See Tobie 7. The reporting IeveJ 
for impurities is 0:05%. 


Table 1 


Na me 

Relative 

Retention 

Time 

Acceptance 

Criteria, 

NMT f%> 

Azithromycin N-oxide* 

0.17 

1.0 

Desosaminylazithro- 

mycin b 

0.27 

03 

Erythromydn A oxEme f ri 

0.35 

__ 

N - De m ethyl azi th ro - 
mvdn c 

0.50 

1.0 

Azaervthromvcin A^ 1 

0.85 

_ 

Azithromycin 

1.00 

_ 


J (2fi,3S,4R5fl,8K,1 OflJ 1 RJ 25,135,14K)-1 3-[(2,6~Dideaxy3*C-methy!-3-0- 
methyl4&L-Wbc^hexopyrano5yl)oxy]-2-ethyl- 3,4,10-trihydroxy-3,5,6,8, 10, 

12,14-heptamelhyl-l 1 -[[3,4,ć-trideoxy-3-(dimethy]azinoyi)-/TD-xy/c4iex- 
opyranosyl]oxy]-1 -oxa-6-azacydQpentadecarh1 5-one. 

* (2fl,3 SAR ,5 8 ff, 10 fl, 11 ff,125,135,14 fl)-2-£thy 1-3,4/T 0,1 3-tetrahydroxy-3, 

5,6, 8,10,12,14-he.p la m e Ł hy I -1 1 -[[3,4,6-1 ridGO xy-3-d ime t hy Ea m i no -fi- D-xylcb 
hexopyranosyf]oxy]-l ‘Oxa-6“azacydopentadecan-15-one, 
c Process impurities that are controlled in the drug substance are not to 
be reported, They are are listed here for information only. 
li (3/?,4 5,5 7/?,9fl, 115,12fl, 13S, 14fi,£)-6-[[3,4,6-Trideoxy-3-(dimeth- 

y Ea m En o) -/+D-xy/o- hexopy ran osy t] oxy]-14 -ethy i - 7,12,1 3- m ny d r o xy-4 -[(2,6- 
di deoxy- 3 - C-methy I - 3- O- m e thyl-a- L-ni;o- hexo pyra n osy I )oxy ]- 10-{hy droxy- 
imino)-3,5,7,9,11,1 3-hexametnylQxat:ycbtetradecan-2-one. 

B (2K,35,4fl,5fl,&/?,TQfUU f 

125,1 35, 13-[(2,ó-Dideoxy-3-C-niethy]-3-0-methyJ-iM-ri'bo-hexapyra- 
nosyl)oxy]-2-ethy 1-3,4,104rihydroxy-3,5,6,8,l 0,12,14-heptamethyl-l 1 -[[3, 

4,6 - tr ideoxy-3- me Lhy ta m i no/f P +ry/CFhexopy r a nosy tj oxy] -l -ox a- 6 -a za - 
cyclopentadecan-15-one. 

1 9-Deoxo-9a“aza-9a-liomoerytliromydn A. 

o Limit of Aminoazithromycin, Formamido Analog, 
IV!ethylformamido Analog, and b De{d i m et h y l a m i no) * 
s^oxoAzrrnRorv?vciN (if present) 

Buffer: 3,5 g/L of dibasic potassium phosphate in water 
Mobile phase: AcetonitriJe and Buffer (46:54), Adjust 
with 10 N potassium hydroxide to a pH of 11,0 ± 0.1. 
Diluent: Aceton itrlle and water (46:54) 

Blank: Use the Diluent 

Standard stock solution: 0.09 mg/mL of USP Desos- 
aminylazithromycin RS, 0.21 mg/mL of USP N- 


Demefhyiazithromydn RS, and 0,30 mg/mL of USP 
Azithromycin RS in acetonitrile 

Standard solution: 0.0018 mg/ml of desosaminylazi- 
thromydn, 0.0042 mg/mL of N-demethy I azithromycin, 
and O.OOó mg/ml of azithromycin in Diluent 
Sample solution: Equivalent to 0.6 mg/ml of azithro¬ 
mycin from Azithromycin for injection In Diluent Recom 
stitute 3 viafs individuatly, as directed En the iabeling. 
Mix the contents of a i! the reconstituted yials. Dilute a 
portion of the mixture with Diluent The Sample solution 
must be injected immediately after preparation. 
Chromatographic system 
(See Chromatography (621), System SultobUity.) 

Młode: IC 

Detector: Amperometric electrochemical detector 
Electrode: Dual series glassy carbon efectrodes 
Młode: Oxidative screen modę 
Electrode 1: +070 ± 0.OSY 
Electrode 2: +0.82 ± 0.05V 
Background current: 95 ± 25 nanoamperes 
Columns 

Guard: 4,6-mm x 1-cm; 5-j.im packing 167 
Analytical: 4.6-mm x 25-cm; 5-p.m packing L67 
Temperaturę 
Column: 40° 

Autosampler: 15° 

Flow ratę: 1 ml/min 
Injection size: 25 pL 
System suitability 
Sample: Standard solution 
[NOTĘ—-See Tobie 2 for reiative retention times.] 
Suitabilrty reguirements 

Resolution: NIT 1.5 between desosaminylazithromy- 
cin and N-demethylazithromydn 
Tailing factor: NMT 1.5 for azithromycin 
Relative standard deviation: NMIT 5% for 
azithromycin 
Analysis 

Samples: Blank, Standard sofution , and Sample solution 
Disregard any peaks corresponding to those obtained 
from the Blank. 

Calculate the percentage of each impurity in the por¬ 
tion of Azithromycin for Injection taken: 

Result = (ru/fs) x (G/Cu) x P x F x 100 

r u - peak response of each impurity from the 
Sample solution 

r$ = peak response of azithromycin from the 
Standard solution 

Cs - concentratlon of USP Azithromycin RS in the 
Standard solution (mg/mL) 

Cu - nominał concentratlon of azithromycin in the 
Sample solution (mg/mL) 

P - potency of USP Azithromycin RS (pg/mg) 

P - conversion factor, 0.001 mg/pg 
Acceptance criteria: See Tobie 2. 
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Table 2 


Name 

Relative 

Retention 

Time 

Accep tance 
CHterEa, 
NIVIT (%> 

Ervthromycin A iminoether’> 

020 

_ 

y-(N, /V-Didemethyl)azith- 
romycin (aminoazithromycin)* 

+ BCf^W-didemethylJ-S^-W- 
f o rmy 1 azi th ro myc E n 
(formamido analoq)^ 

0.25 

1,0 

Azithromycin F nc 

030 

_ _ 

Desosa miny! azi th rom vcin f -9 

031 


3 '-N- Demethy J-3 N- for my- 
lazilhmmydn 

(methyiformamido analoa) 11 

032 

1.0 

N-De me th v lazith rom ycin'- 1 

0.35 

- - 

Ervthromvdn A oxime a 'i 

0,42 

_ _ 

Aza ery th ro mvci n A- 1L 

0.63 


3'De(dimethylamino)-3'-ox- 

oazithromvdn ! 

0.72 

1.0 

3 - W - De m ethy 1 - 3 - W-[(4- 
me thyl pheny 1 )s u 1 f ony 1 j- 
azithromycin^ 

0.85 

— 

Azithromycin 

1,00 

_ _ 

Azithromycin B (3-Deoxy- 
azithromyciny n 

1.64 

— 


J Process impurities Lhal are eonlrnlled in the drug śubstance are not to 
be reparted. They are are fisted here for information only. 
tj a/T H 4/? # 5S r 6^9^10^1]5 H 12/?,135J5/f,Z)-12-(t3^ # 6-Trideoxy-3(dimethyf- 
a m in q)-/J-d -xyl a-hexo py ran osy J joxy] - 6 -etny 1-4, 5 -di hydraty- ] 0 - [(2,6 - d fde - 
oxy-3-C-methy3-3-0-methyf-a-L^/&D-hexopyrano5y!)oxy]-l5,9 # 11,13,15- 
hexamethy|-7,1 ć-dioxa-2-azabicyclo[11.2.1 ]hexadet-l -en-8-one. 
c (2/l,35,4/l,5/l,8fl,lD/?,] 1 fl, 125,135,14 tf)-l 3-[(2,6-Dideoxy-3-C-methyl-3-Q- 
metbyI-a-L-r/ńo-hexopyranosyI)oxy]-2 -g thy 1 - 3,4,1 0-trfhydroxy-3, 5,6, 8,10, 

12, 14-heptamethyl-114[3-amino*3,4,6-tndeoxy-/TD-xy/ił-hexopyra- 
nosyl]oxy]-l *Dxa-6*azacydopenta decan-1 5-one. 

rt (2^35,4^5/1,8^10^ 11 ^125,135,14^-13 -[(2,6Drdeoxy-3-C-methyl-3-0- 
rnelhy I -rz-i- ribo- h ex opy ra n osy l)oxy] -2-ethy \- 3,4,10-1ri hyd roxy- 3,5,6,8,10, 

12.14- hep ta m ethy I -11 -( [ 3-f o rma m i do- 3,4,6-trideoxy- p- D-xy/o-hexopyra - 
nosyl]oxy]-1 -óxa-6-azacydopentadecan-1 5-one. 

= (2fl,35,4R,5/?, 8 R, 1 Ofl, 11 R t 125,135,14/l)-l 3-[(2,6-Dideoxy-3-C-methyi-3-G- 
metbyl-ą-L-ribo4iexQpyranosyl)oxy]-2-ethyl-3,4, 10-lrihydroxy-3,5,6,8,10, 

12-hexamethyM 4-hydroxymethy1-11 -[[3-dimeihylamino-3,4,6-Lrideoxy-/3- 
D-xy/o-hexopy ra n osy J]oxy]*1 -oxa-6-a zacyclop en Ead eca n -15 -one, 

I Tliese impurlties are controIIed usrng lhe Limit af Azithromycin N-Oxide 
Desosaminyhzithromycin , and N-Demethyiazithromycin test. They are Jisted 
here for information onfy. 

y (2/1,35,4 R,5R f SR, 10/?, 11Ą125,135,14/?)-2-Ethyf-3,4,10,13-tetrahydroxy-3, 

5.6.8.10.12.14- heptamethyl-11 -[[3,4,6-trideoxy-3-rfimethylamino-/3-D-j;y/o- 
hexopyranosyl]oxy]-l -oxa-6-aracydopentadecan-15-one. 

II (2fi,3S,4fl,5fl,8/?,10/l,1 1/1,125,135,14/?)-1 3 [(2,Ó-Dideoxy-3-C methy]-3-0- 
m e thy I -a-L- ribo-h exopy ra n osy f)oxy ]-2-e thy f- 3,4, T 0-1 ri hy d roxy-3,5,6,8,10, 

1 2,14-heptameLhyl-l 1 -[[3-(N-metbyl)formamicL-3,4,^trideoxy-^0-xyb- 
hexopyranosyljoxy]-l -oxa-6-azacyclopmtadecan-l 5-one, 

' (2/1,3 5,4/?, 5/?, 8 R, T 0/1, 11 fi, 125,135,14/?)-1 3-[(2,ć-Dideoxy-3-C-methy l-3-O- 
me Łhyl-a- i-riho- hexo pyra nosy|)oxy]-2‘ethyl3,4,10-trihycfroxy-3,5,6,8,10, 

12.14- heptamethyl-l T-[[3,4,6-trideoxy-3-metliylamino-/3’D-xyiD-hexopyra- 
nosyl]oxy]-l -oxa-6-azacydopenladecan-l 5-one. 
J(3W,45,S5.6^7^9ff # n5 # 12RJ3J,14W ł £)-6-[r3 ł 4,6-Trideoxy-3-(dimeth‘ 
ylamino)-/j-D-Ay/o-hexopyranosyl]oxy]l 4-ethyl-7,12,13~tffhydroxy-4-[(2,6- 
d i d eo xy- 3 - C- met hy I- 3 - O- methy l-ot-L- r/bo-hex opy ra nosy I )oxy ]-10- (hyd roxy- 
i mi no) -3,5,7,9,11,13 -h ex am ethybxacydotetrad eca n -2-o ne, 

k 9“Deoxo-9a-aza-9a-homoerytbromycin A. 

I (2/1,35,4/?,5fl,8/1,10/?,11/1,125,1 3$,14/1)-1 3-[(2,6-Dideoxy-3,3-dimethyl-a-L- 
nbci4iexopyranosyl)oxy]-2-ethyl-3,4,10-Lrihydroxy-3,5,6,8,10,12,14- 
heptametnyl-11 -f[3,4,ó-trideoxy-3-oxo -fi d xyIo hexopyranosyE]o?(y] 1 oxa 
S-azacyclopentadecan-l 5-one, 

m (2W,35,48,5/1,8/1,10/1,11 /?,125,135,14/?)-l 3-[(2,6-Dideoxy-3-C-methyl-3 0- 
methyl-a-L-nlJO-hexopyranosy])oxy]-2-ethy!-3 H 4,10-trjhydrQxy-3,5,ó,8, 10, 

12.14- h epta methy!- V1 -[[3 -[W- (4- a ce tam ido p he ny I su i Fony I )-N- m e th yl- 
a m in o] - 3,4,6- Lr ideoxy-/T D-xy /n-hexopy ranosy l]oxy] -1 -ox a - 6- a z a - 
cydjopenta decan-15-one. 

II (2/?,3/?,45,5/?,8/f,l 0/?,11 /?, 125,135,14/?)-13-[(2,6-Dideoxy-3-C-me thy 1-3-0- 
melhyJ-ęt-L-f/bD-hexopyranosy l)oxy]-2-ethy3-4,10-dihydroxy-3,5,6,S, 10,12, 

14-heptamethyM 1 -[[3,4^-tndeoxy-3-(dimethy3amino)-^-D-xy/o-hexopyra- 
n osy I] oxy ]-1 -o xa - 6- a żacy c I open tadeca n- T 5 - q n e. 

0 Totat impurities Encludes desosa miny łazi thromy ci n and N- demethy- 
lazithromycin. 


Table 2 (Continued) 


Name 

ReJative 

Retentiorc 

Time 

Acceptance 
Criteria, 
NMT (%) 

Any other unsnedfied imourity 

_ 

0.2 

To tal impurities* 


3.0 


,l Process impurities that are controfled in the drug substance are not to 
be reported. They are are Eisted here for Enformatran anJy. 

b (3/?, ĄR r 5S t 6R,9R r 105,115,12/1,135,15 /?,2)-l 2-[[3,4,ć-Trideoxy-3-(dfmethy3- 
a m i no)-/?- D-xy/o-hexo pyra n osy i J oxy ] - 6-ethy I - 4,5 -di hy droxy -10-f (2,6-drd e- 
oxy- 3 -C-m et hyI- 3 - O-methyl-a-L- ribo - h exo pyra n osy I )oxy]- 3, 5 ,9, 11,13,15- 
h exa me thy I- 7,16-d io xa-2-aza bicy c !o [11.2.1 ] h ex ad ec-1 - en - S -on e, 

<(2R t 35,4R,5fl,Bfl, 10/1,11 R, 125,1 35,14/1)-1 3-[(2,6-Dideoxy-3-C-methyl-3-0- 
m e thy I- a-i-ribo- h exa py r a n osy l)oxy ] ■ -2- ethy E- 3,4,10 - tr i hy dir oxy- 3,5,6,8,10, 
T2,l 4-heptamethyl-11 -[[3-amino-3,4,6-tndeoxy-/3-l>A r y/o-hexopyra- 
na sy I] oxy ]-1 -oxa- 6 -a za cyc bp e n tadec a n -15-on e. 

d (2fl,35,4fl,5 fl,8ff,10/?, 11 R, 125,135,14/?)-l 3-[(2 r 6-Dideoxy-3-C-methyt-3-0- 
methy l-ct-L-dbo-hexopy ra nosy I )oxy]-2-e th y 1-3,4,10-tri hydroxy- 3,5,6,8,10, 

12.14- heptamethyl-11 -[[3-formamido-3,4,6-trideoxy-p-D-xy/b-hexopyra- 
nosyljoxy]-1 oxa-6-azacydopenladecan-l 5-one. 

e (2/1,35,4/?,5i?,8/?,l 0/1,11 /?, 125,1 35,T4fl)-13-[(2,6-Dideoxy-3-C-methyl-30- 
methy l-ot-L-rx&o-hexopy ranosyf)oxy]-2-ethy 1-3,4,10-trihydroxy-3,5,6,8,10, 

12-hexamethyl-l 4-hydrcixymethyl-n-[[3-dimethy[amEno-3,4,ó-Lrideoxy-/J- 
D-xy/ohex o py ran osyl ]oxy ]-1 -oxa- 6- a z aeyc I o pen t ad eca n-15 - o n e. 

'These impurities are controlled using the Limit of Azithromycin N-Qxide 
Deso sarnin ytoz ithrom yan, and N-Demethybzithromydn test. They are Jisted 
here for Information onSy. 

& (2R f 35,4/!, 5fl,8/?,10fl, 11 R, 125,1 35,14 R)-2-EthyE-3,4,10,1 3-tetrahydroxy-3, 

5.6.8.10.12.14- heptamethyM 1 -[t3,4,6-trideoxy-3-dimethylarnino-/J-D-xy/o- 
hexopyranosy!]oxy]-l oxa-6-azacyclopentadecan-l 5-one. 

(2fl,3S,4/?,5 /l,8ff,10/1,11 R t 125, T 35,14/1)-13-[(2 r ć-Dideoxy-3-C-methyl-3-0- 
methyl-ot-L-r/iJO-hexopyranosyl)oxy]-2-ethy!-3,4,1 Q-trilydroxy-3 r 5,ó,8,10, 

12.14- hep tam ethy 1-11 - [[3-(W-methyl)forma-mfdo-3,4,6-lrideoxy-/3-D-xy/D- 
hexopyranosyJ]oxy]-l -oxa-6-azacycfopentadecan-l 5-one. 

i (2/1,35,4fl,5fl,8/?,10/1,11/?,125,1 35,l4/f)-13-[(2,ó-Dideoxy-3-C-methy[-3-0- 
m e i hy I -a- i-ribo- h exo py ran osy I) oxy]-2-ethy t - 3,4,10-1rihy d roxy- 3,5, 6, 8,10, 

12.1 4- hep ta methy M1 -[[3,4, 6-trio eoxy- 3 - m e thy I a m in 0 -/J-D -xylo- hexopy ra* 
nosy f] oxy] -1 -ox a-ć -aza cyc I op en tad eca n -15 -a n e 4 

- (3 R, A 5,5 5,6 /?, 7 ft,9R, 115,12/1,135J4fi,£)-6-[[3,4,6-Tddeoxy-3-(dimeth- 
y I a m ino) - p- o-xy/a- h e x opy ra n osy I Joxy ]-14 -e thy I- 7,12,13 tri hyd roxy A [(2 ,6 - 
d ideoxy- 3 - C- m e thy 3- 3 - O- m ethy l-a-L-r/bo-he xopy ra nosy f)o xy]-10-( hy d roxy- 
i m in o)-3,5,7,9,11,1 3 -h exa me triy Eoxacy ciotę trąd eca n-2 -on e. 
k 9-Deoxo-9a-aza-9a-homQerythrornydn A. 

1 (2/?, 35,4/?,5il,8R, 10/1,11 /l, 125,1 35,14/?)-! 3-[(2,6-Oideoxy-3,3dimethyl-a-L- 
ribo-h exopy ra n osy I )oxy] -2 -etfiy!- 3,4,10- tri hyd roxy- 3,5,6,8,10,12,14 - 
heptamethyl-11 -[[3,4,6-trrdeoxy-3-oxo-/j L D-xy/o-hexopyrano5y l]oxy]-1 -oxa- 
fi-azacydopentadecan-15-one, 

m (2/?,35 i ,4/?,5/l,8j I ? r l 0R,T 1 /?, 125,1 35,14/?)-1 3-[(2,6-Dideoxy-3-C-methyl-3-0- 
meti>yl-CŁ-L-ridD-i , iexopyreinosyl)oxy]-2-ethyl-3 J ,4,10-’Erihydroxy-3,5,6,8,l0, 

12.14- heptamethyl-11 -[[3-[W-(4-acetamiaophenylsu!fonyl)-/V-methyl* 
ami no J-3,4,6-trideoxy-/3-D-xy/0"hexopyrartosyl]oxyj-T -oxa-6-aza- 
cydopen ta decan-15-one. 

" (2/1,3/1,45,5/?,&/!, 10/1,11 fl,125,1 35,l4/?)-1 3-[(2,6 Dideoxy-3-C-melhyl-3-0- 
methy l-a-L-nbo-hexopy ra nosyJ)oxy ]-2-ethy M, 10-rf ihydroxy- 3,5,6,8,1Ó, 12, 

14-hep tamethyl-1 T *[[3,4, fi-trideoxy-3-(dimethylam1no)-/J-D-xyfo-hexopyra- 
nosyl]oxy]-1 -oxa - 6-azacyclo pen ta decan-15-one. 
a Tata! impurities i n dud es desosaminyl azithromycin and /V-demethy- 
lazithromydru 

SPECIFRC TESTS 

<» Bacterjal Endotoxins Test (85): It contaim NMT 0.7 
USP Endotoxln Units/mg of azithromycin. 

* Sterility Tests (71): It meets Lhe requirements when 
tested as directed for Test for Sterility of the Product to Be 
Examined\ Membranę Filtration. 

* Partfculate IMatter in iNfEcnoNS (788): Meets the 

recjuirements 

® pH (791): 6.4-Ó.8, determined in a solution constituted 
as directed in the labefing 

■ Water Determination, MethocJ i (921); NMT 2,0% 
a Other Requirements: It meets the reąuirements under 
Injections ond Implanted Drug Products (1), 

ADDITBONAL REQUIREMENTS 


C hangę to read: 

* Packaging and Storage: Preserve as described under 
m Pockaging and Storage Reguirements (659), Injection 
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Packaging, Packoging for constitution * (cm Storę at 

controlled room temperaturę. 

* Iabeung: It meets the reguirements for iabeling (7), Lo- 
bels and iabeling for Injectable Products. 

® USP Reference Standards (11) 

USP Azaerythromydn A RS 
9-Deoxo-9a-aza-9a'homoerythromycin A. 

C 37 H 70 N 7 O 1z 734.96 

USP Azithromydn RS 
USP Azithromydn N-Oxide RS 
(2fl,35,4fl,5fl,8ft,10fl,11 R, 125,1 35,14/?)-1 3-t(2,6-Dide- 
oxy- 3 - C- m et h y I - 3 - Ó- m eth y 3 - a-i-ribo -h exo py ra- 
nGsy()oxy]-2-ethyf-3,4,10-trihydroxy-3,5,ó # 8,1 0,1 2, 

14-neptamethyl-l1 -[[3,4,6-trideoxy-3-(dimethylazi- 
n oy I)- /?- D-xy/o-n exo py ra n osy I ] o xy] - 1 -oxa -6 -aza - 
cyclopentadecan J5-one. 

C 3 B H 72 N a Oi 3 764.98 
USP N-Demethylazithromydn RS 
(2ł3J,4/(,5R,8/U0łUlftl 25,135,14KH 3-[{2,ó-Dide- 
oxy- 3 - C- m e th y 1 - 3 - O- m eth y 3 - a-l- ribo- h exo py ra - 
nosyl)oxy]-2-ethyI-3,4,10-tnhydroxy-3,5,6,8,10,12, 

14-neptamethy[-11 -[[3,4 / ó-trideoxy-3-methylaminG-/T 
D-xy/o-hexopyran osy l]oxy]-1 -Qxa-ó-aza- 
cydopentadecan-15-one, 

C3?H 70 N z O 12 734.96 

USP Desosaminylazlthromycin RS 
(2R t 3S r 4R f 5R f BR, 1 OR, 11 J?,l 25,135,14R)-2-Ethyl-3,4, 

I 0,13-tetrahydroxy-3,5,6,8,1 OJ 2,14-heptamethyh 

II -[[3 # 4,6-trideoxy“3-dimethy[aminO“/3“D-xy/o-hex- 
opyranosyl]oxy]-l -Gxa-ó-azacydopentadecan-15-one. 

C 3 oH 5fl N 2 O g 590.79 

USP Endotoxin RS 


Azithromydn for Orał SusperasioBi 

DEFINITION 

Azithromydn for Orał Suspension is a dry mfature of 
Azithromydn and one or morę buffers, sweeteners, dilu- 
ents, antrcaking agents, and flavors. !t contains NIT 
90.0% and NMT 110.0% of the labeled amount of 
azithromycin (C 3 BH 72 N 2 O 12 ). 

IDENTIFICATION 

* A. The retention time of the azithromycin peak of the 

Sampie sofution corresponds to that of the Standard solu- 

tion f as obtained in the Assoy. 

A5SAY 

• Procedurę 

[Notę—U se water that has a resistivity of NLT 18 Mohm- 
cm.] 

Mobile phase: Dissolve 5.8 g of monobasic potasslum 
phosphate in 2130 ml of water, and add 870 mL of 
acetonitrile. Adjust with about 6 mL of 10 N potasslum 
hydroxide to a pH of 11.0 ± 0 . 1 , and pass through a 
suttable filter. 

Diluent: Disso!ve 2.2 g of monobasic potasslum phos¬ 
phate in 1590 ml of water, and add 600 mL of łsopro- 
pyl alcohol, 480 mL of alcohol, and 330 mL of acetoni¬ 
trile. Adjust with 10 N potasslum hydrcpęrde to a pH of 
8.4 ±0.1, and shake by mechanlcal means for 30 min. 

Standard stock solution: OJ 65 mg/mL of USP Azithro¬ 
mydn RS In acetonitrile. Swirl, and sonicate as 
necessary. 

Standard solution: 3.3 pg/mL of USP Azithromydn RS 
from the Standard stock solution in Mobile phase 

System suitability stock solution: 0 J 6 mg/mL of USP 
Azaerythromydn A RS in acetonitrile and Mobile phase 
( 1 :9). Dissolve first in acetonitrile uslng 10 % of tne finał 
volume. Swiri, and sonicate to dlssolve. Di lute with Mo¬ 
bile phase to voEume. 


System suitability sofution: 3.2 pg/mL of azaerythro- 
mycin A from the System suitabllity stock solution and 
3.3 pg/mL of azithromycin from the Standard stock solu¬ 
tion in Mobile phase 

Sampie stock solution 1 (where packaged in a slngle- 
unit Container): 2 mg/mL of azithromycin from 
Azithromydn for Orał Suspension in Diluent Transfer 
the contents of a Container of Azithromydn for Orał 
Suspension to a suitable vo!umeiric fiask. Add Diluent 
equal to 70% of the volume of the fiask, and shake by 
mechanlcal means for 30 min. Dilute with Diluent to 
volume. Transfer 40 mL of thrs suspension to a stop- 
pered centrifuge tubę, and centrifuge for 20 min. Use 
the supernatant to prepare Sampie solution L 
Sampie stock solution 2 (where packaged in a muitiple- 
unit Container): 0.4 mg/mL of azithromycin from 
Azithromydn for Orał Suspension in Diluent. Constitute 
Azithromycin for Orał Suspension as directed in the la- 
beiing. Transfer a suitable aliguot of the suspension so 
obtained, freshly mixed and free from air bubbles, to a 
suitable volumetric fiask to obtain a finał concentration 
of 0.4 mg/mL. Add Diluent equal to 70% of the finał 
volurne, shake by mechanica! means for 30 min, and 
dilute with Diluent to volume. Transfer 40 mL of the sus¬ 
pension so obtained to a stop pered centrifuge tubę, 
and centrifuge for 20 min. Use the supernatant to pre¬ 
pare Sampie sofution 2. 

Sampie sofution 1: 3.2 pg/mL of azithromycin from 
Sampie stock solution 1 in Mobile phase 
Sampie solution 2: 4 pg/mL of azithromycin from Sam- 
ple stock solution 2 in Mobile phase 
Chromatographic system 
(See C hromatograpny (621), System Suitabllity.) 

Modę: LC 

Detector: Amperometric electrochemicaJ detector 
Electrode: Dual glassy carbon 
Modę: Oxldatlve screen modę 
Electrode 1: +0.70 ± 0.05 V 
Electrode 2: +0.82 ± 0.05 V 
Background current: 85 ± 1 5 nanoamperes 
Columns 

Guard: 4.6-mm x 5-cm; 5-pm packing L29 
Analyticaf: 4.6-mm x 15-cm; 5-pm packing L29 or 
3-pm packing L49 without the Guard column 
Flow ratę: 1,5 mL/min 
Injection volume: 50 pL 
System suitability 

Sam pies: Standard solution and System suitability 
solution 

[NOTĘ—The relative retention times for azaerythromydn 
A and azithromycin with the L29 column are 0.7 and 
10 , respectively; the relatłve retention times for azae¬ 
rythromydn A and azithromycin with the L49 column 
are 0.8 and 1 . 0 , respective!y.] 

Suitability reguirements 

Resolution: NLT 2.5 between azaerythromydn A and 
azithromycin, System suitability solution 
Column efficiency: NLT 1000 theoretical plates, 
Standard solution 

Tailing factor: 0.9-1.5, Standard solution 
Relative standard deviation: NMT 2.0%, Standard 
solution 
Anaiysis 

Sam pies: Standard solution, Sampie solution 1 , or Sam¬ 
ie solution 2 

here packaged in a singie-unit Container 

Calcuiate the percentage of the iabeled amount of 
azithromycin (CjaH^N^Oia) In the portion of Azithro¬ 
mycin for Orał Suspension taken: 

Result = (ru/r$) x (C$/Cu) x P x F x 100 

r u - peak response from Sampie solution 1 

fs - peak response from the Standard solution 
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C s = concentration of U5P Azithromydn RS in the 
Standard solution (mg/ml) 

Cy = nominał concentration of azithromycin in 
Sample solution 1 (mg/mL) 

P = potency of azithromydn in USP Azithromydn 
RS (pg/mg) 

F = conversion factor, 0.001 mg/pg 
Where packaged in a multiple-unit Container 
Cakulate the percentage of the labeled amount of 
azithromycin {C 3 SH 72 N 2 OU) in the portion of 
Azithromydn for Orał Suspension taken: 

Result - (ru/n) x (QfCv) xpx Fx 100 

fu = peak response from Sample solution 2 

r$ - peak response from the Standard solution 

C 5 = concentration of USP Azithromydn RS in the 
Standard solution (mg/mL) 

Cy = nominał concentration of azithromycin in 
Sample solutbn 2 (mg/ml) 

P - potency of azithromyan in USP Azithromycin 
RS (pg/mg) 

F - convers!on factor, 0.001 mg/pg 
Acceptance criteria; 90.0%-110,0% 

PERFORMANCE TESTS 

■ Deliverable Volume (698): Meets the reguirements 

* UNIFORM1TY OF DOSAGE UNITS (905) 

For single-unit containers 
Acceptance criteria: Meets the reguirements 

5PECIFIC TESTS 

« RH (791) 

For a solid packaged In single-unit containers: 

9.0-11.0, in the suspension constituted as directed in 
the łabeling 

For a solid packaged in multiple-unit containers: 
8.5-11.0, in the suspension constituted as directed in 
the labefing 

ADDITIONAL REQUIREMENTS 

* Packaging and Storage: Preserve in tight containers. 

* USP Referenci Standards (11) 

USP Azaerythromycin A RS 
9-Deoxo-9a-aza-9a-homoeryth romycin A; 
ó-Dernethylazithromycin. 

CszHrtNaOu 734.96 
USP Azithromydn RS 


Azithromydn Tablets 

DEFINiTION 

Azithromycin Tablets contain NLT 90.0% and NMT 110.0% 
of the fabeled amount of azithromycin (OaH^ISbOii). 

IDENTIFICATION 

* A. The retention time of the major peak of the Sample 

solution corresponds to that of tne Standard solutbn , as 
obtained in the Assoy. 

ASSAY 

* Procedurę 

Buffer: Di$soive 4,6 g of monobasit potassium phos¬ 
phate anhydrous in 900 mL of water. Adjust with 1 N 
sodium hydroxide to a pH of 7.5, and dflute with water 
to 1 l. 

Mobile phase: Acetonitrile and Buffer (65:35) 

Standard solution: 1 mg/mL of USP Azithromydn RS in 
Mobile phase , Sonicate and shake as needed to dissolye. 


Sample solution: Nomtnally 1 mg/mL of azithromycin 
in Mobile phase from NLT 20 Tablets, finely powdered. 
Sonicate and shake as needed to dissolve. 
Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 210 nm 

Column: 4.6-mm x 25-cm; 5-pm packing 11 

Column temperaturę: 50° 

Flow ratę: 2 mL/min 
Injection volume: 100 pi 
System suitability 
Sample: Standard solution 
Suitability requirements 
Tailing factor: NMT 2.0, Standard solutbn 
Relative standard devration: NMT 2.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Calcufate the percentage of the labeled amount of 
azithromycin (CjahbiNzO^) in the portion of Tablets 
taken: 

Result = (fy/rs) x (CdCy) x P x F x 100 

fu - peak response of azithromycin from the 
Sample solution 

rt - peak response of azithromycin from the 
Standard solutbn 

Cj = concentration of USP Azithromycin RS in the 
Standard solution (mg/mL) 

Cu = nominał concentration of azithromydn in the 
Sample solution (mg/mL) 

P - potency of USP Azithromycin RS (pg/mg) 

F - conversion factor, 0.001 mq/pg 
Acceptance criteria: 90.0%-110.0% 

PERFORMANCE TE5T5 
* DlSSOLUTEON (711) 

Medium: pH 6.0 phosphate buffer; 900 mL 
Apparatus 2: 75 rpm 
Time: 30 min 

Solution A: 4,4 mg/mL of dibasic potassium phosphate 
and 0.5 mg/ml of sodium l-octanesulfonate, adjusted 
with phosphoric acid to a pH of 8.20 ± 0.05 
Mobile phase: Acetonitrile, methanol, and Solution A 
(9:3:8) 

Dlluent: 17,5 mg/ml of dibasic potassium phosphate. 
Adjust with phosphoric acid to a pH of 8,00 ± 0,05. 
Prepare a mixture of thcs sotution and acetonitrife 
(80:20), 

Standard stock solution: Dissolye USP Azithromydn RS 
in Medium to obtain a solution having a known concen¬ 
tration of about (t/1000) mg/ml, where L is the Tablet 
label claim in mg. 

Standard solution: Dilute the Standard stock solutbn 
with Diluent to obtain a solution having a known con¬ 
centration of about (£/20Q0) mg/ml, where t is the 
Tablet label daim in mg. 

Sample solution: Pass a portion of the solution under 
test through a suitable filter of 0.45-pm porę size, Di* * 
lute a portion of the filtrate with Diluent to obtain a 
solution having a theoretical concentration of about 
(t/2000) mg/mL, where £ is the Tablet label daim in 
mg, assuming complete dissolution, 

Chromatographic system 
(See Chromatograpny (621), System Suitability.) 
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Modę: LC 

Detector: UV 210 nm 

Column: 4.6 -mm x 15-cm; 5-pm packing U 

Column temperaturę: 50° 

Flow ratę: 1.5 mL/min 
[njection volume: 50 jiL 
System suitability 
Sample: Standard sofution 
Suitability requirements 
Tailrng factor; NMT 2.0 
Relative standard deviation: NMT 2,0% 
Analysis 

Sam pies: Standard sofution and Sample sofution 
Calculate the percentage of the labeled amount of 
azithromydn (CiahtaNzO^) dissolved: 

Result = (r u /n) x (Cdi) x V x 100 


ru - peak response of azithromydn from the 
Sample sofution 

r$ = peak response of azithromycin from the 
Standard sofution 

C s = concentration of the Standard sofution 
(mg/mL) 

i ~ label da im (mg/Tablet) 

V = volume of Medium, 900 ml 
Tolerances: NLT 80% (Q) of the labeJed amount of 
azithromycin (CiaH^NsOu) Is dissolved, 

• Uniformity of Dosage Uwits (905): Meet the 
reguirements 


IMPURITIES 
* Organic Impurities 

Protect all Solutions containing azithromycin from ligbt, 
Refrigerate the Standard sofution and the Sample soiution 
afler preparation and d u ring analysis, using a refriger- 
ated autosampler set at 4°, The Solutions must be ana- 
lyzed within 24 h of preparatom 
Soiution A: Water and ammonium hydroxide 
(2000:1.2), The pH of this soiution is about 10,5, 
Soiution B: Acetonitnie, methanol, and ammonium hy- 
droxide (1800: 200: 1.2) 

Mobile phase: See Tahle 1. 



labie 1 


Time 

Soiution A 

Soiution B 

fmfrrt 



0 

54 

46 

20 

54 

46 

35 

10 

90 

35.1 

54 

46 

40 

54 

46 


Buffer; 1.7 g/L of monobasic ammonium phosphate In 
water, Adjust with ammonium hydroxide to a pH of 10. 
Diluent A: Methanol, acetonitrile, and Buffer 
(350:300:350) 

Diluent B: Methanol and Buffer ( 1:1) 

System suitability stock soiution: OJ mg/mL each of 
USP Desosaminylazithromycin RS and USP Azithromycin 
Related Compound F RS in acetonitnie 
System suitability soiution: 0.028 mg/mL each of USP 
Desosaminylazithromycin RS and USP Azithromycin Re- 
lated Compound F RS from System suitability stock sofu¬ 
tion in Diluent A 


Standard stock soiution: 0,4 mg/mL of USP Azithro¬ 
mydn RS in acetonitnie, Sonicate and shake as needed 
to dissolve. 

Standard soiution: 0.02 mg/mL of azithromydn from 
Standard stock soiution in Diluent A 
Sensitivity soiution: 0.004 mg/mL of azithromycin 
from Standard soiution in Difuent A 
Sample stock soiution: Nominaily 143 mg/mL of 
azithromycin prepared as follows.’Weigh and finely 
powder NLT 20 Tablets, Transfer nominaily 1430 mg of 
azithromycin to a IGO-mL voJumetnc fiask. Add 75 ml 
of acetonitnie, and sonicate for NLT 15 min, Shake by 
mechanice! means for NLT 15 min. Allow the soiution 
to equilibrate to room temperaturę, dllute with acetoni- 
trile to volume, and mix. 

Sample soiution: Nominaily 4 mg/mL of azithromycin 
prepared as follows. Centrifuge an a!iquot of the Sampfe 
stock soiution for NLT 15 min. Transfer 7.0 mL of the 
supernatant to a 25-mL volumetric fiask, and dilute 
with Diluent B to vofume. 

Blank: Diluent A 
Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 210 nm 

Column: 4,6-mm x 15-cm; 3.5-pm packing LI 
Column temperaturę: 50° 

Flow ratę: 1.2 mL/min 
Autosampler temperaturę: 4 D 
Injection vo!ume: 100 pL 
System suitability 

Samples: System suitability soiution, Standard soiution , 
and SensitMty soiution 

Suitability recjuirements 

Signal-to-noise ratio: NLT 10, SensitMty soiution 
Resolution: NLT 1,0 between desosaminylazithromy¬ 
cin and azithromycin related compound F, System 
suitability soiution 

Relative standard deviation: NMT 2.0%, Standard 
soiution 
Analysis 

Samples: Sample soiution and Blank 
Calculate the percentage of each impurity in the por- 
tlon of Tablets taken: 

Result = (r u fr s ) X (CsfCy) xPxf,x( 1 /ft) x 100 

ru - peak response of each impurity from the 
Sampfe soiution 

Cs = peak response of azithromydn from the 
Standard soiution 

Cs - concentration of USP Azithromycin RS in the 
Standard soiution (mg/mL) 

C u - nominał concentration of azithromydn in the 

Sample soiution (mg/mL) 

P = potency of USP Azithromycin RS (pg/mg) 

F) = conversion factor, 0.001 mg/pg 

f 2 - relative response factor (see labie 2) 

Acceptance criterla: See labie 2. The reporting fevel 
for Impurities es 0,1%. Disregard any peaks in the Sam¬ 
ple soiution that correspond to peaks in the Blank. 
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Table 2 


Name 

Re lat i ve 
Retentlon 
Time 

Relative 

Response 

factor 

Acceptance 
Crfterla, 
NIWT (o/a) 

Azithromycin N-ox- 
ide a 

0,20 

0.42 

1.0 

3*-(N, N-Di de met h - 
yl)-3'-N-for- 
mvlazithromvcin& 

0.29 

\7 

1.0 

3 X W, W- Didemeth- 
y l)azi tli ro¬ 
myci n (ami- 
noa z i th romyci n) f 

0.34 

0.49 

0.5 

Azithromycin related 
compound F d 

0.42 

4.3 

1.0 

Des osa m i ny lazlth ro- 
mycrn^ 

0.46 

1.1 

0.5 

N-De m e Ih y lazit h ro- 
mvcin r 

0.50 

0,54 

0.7 

B^-Defd rm et hy la m i- 
no)- 3'-oxoazi th ro- 
myc im 

0.87 

1.4 

1.0 

Azaervthromvcin A h i \ 

0.94 

_ 

—» 

Azithromycin 

1.0 

__ 

_ 

2 - D esethy 1 -2- prop - 
ylazkhromycinN 

1.10 

— 

— 

B^N-Demethyha^A/- 
[(4-methylphen- 
yf )s u Ifony 1 ] azi thro- 
mycin h > 

1.11 

— 

— 


*{28,35,48,58,88,108,11 8,125,1 35,!48}~1 3-[(2,ć-Dideoxy-3-Gmethyl-3-Q- 
methyf-«-{ -riba-hexopyranosyl)oxy]-2-eihyl-3,4,10-trihyoroxy‘3 J S,6 J 8,10, 

1 2. 14- heptamethyl-l 1 -[[ 3,4, 6-trideQxy-3-fdimethylazmoy|)-/^E}-xy,to-hex- 
opy ra n osy 1 |oxy | - 1 -0xa-ó-azacydapentadecan-l 5-one. 

*(28,35,48,58,88,108,11 8,125,135,148)-l 3-[(2,6-D3deoxy-3-C-methy1-3-0- 
methył-a-L-ri6Q-hexopyrano5yf)oxy)-2-ethyl-3,4, 10-trihydroKy-3,5,6,8,10, 

12.14- heptamethyM 1 -[E3-f0rmamidQ-3,4 i 6trideoxy-/f-D-AYfc-hexGpyra- 
no5y!]oxyj-i -oxa-6-azacydopentadecan-l 5-one. 
^2fi,3M^5^Sfl;l0flJUJ25 f 135J4/?)13-[f2,6-Dćdeoxy^^C-meLhyl-3-O- 
methyl-tt-L-r/ba-hexopyrŁinosyl)oxy]-2-ethyl-3,4, 10-trihydroxy-3,5,6,S,10, 

12.14- heptamethyH 1 -[[3-aminG-3,4,6-tndeoxy-/£D-xy/o-hexopyra- 
nosyj]oxy]*1 -oxa‘6-azacydópenudecan-15-one. 

* 3 N-De methy I}-3 *-> N-for mylazithromycin; (28, 35,48,58,88,1 08, 11 8, 125, 

135,148)-1 3-( (2,6-Dideoxy- 3-0methy I 3-O-methy Ua L-ribo-hexopyra- 
nosyl) oxy ]-2- ethyI- 3 H 4 H 10-tr i hydroxy- 3,5,6,8,10,12,14 -hepla mętny I-11 -[ [ 3 - 
(A/-me thyIJforma m fdo- 3,4 H ć -Irid eoxy-/3-D- xylo- liex opyra nosy I]oxy]-1 - oxa-6 - 
azacydopenEadecan-] 5-one. 

c (28,35,48,58,88,108,1 18,125,135,14ft)-2-Ethyl-3,4,10,1 3-tełTahydroxy-3, 

5.6.8.10.12.14- heptamethyl-l l-[[3,4,6-trideoxy-3dlmethyramfno-/J-D-xy/£> 
h exopyra nosyl ] oxy ]-1 -oxa-6-azacyc lopenta decan -15 -on e, 
'(28,35,48,58,88,108,11 8,125,135,148)-!3-[(2,6-Dide0xy-3-Gmethyl-3.Q- 
m ethy I-o ~L-rrtx>-hexopy ranosy l)oxy] -2-ethy 1-3,4,10- trihy droxy- 3,5,6,8,10, 

12.14- heptamelhyl-l 1 -[[3,4,ó-trideaxy-3-methylamino-/FD-xy/o-hexopyra- 
nosy|]oxy]-l -Qxa-6-azacyc1opentadetan-T 5-one, 

3(28,35,48,58,88,1 08, 1 U, 125,1 35,1 48)-l 3-[(2,6-Dideoxy-3,3-dimethy!-a- 
L-ribc^hexo pyra nosy E)oxy]-2-ethy h3,4d0-trihydroxy-3,5,ó,8,l 0 , 12 , 1 4- 
heptamethyf-T1 -[[3,4,6-Lrideoxy- 3-oxo-^D-xyio-hexopyranosyf]oxy]-l -oxa- 
6-azacy clop en t ad eoa n-15 -on e. 

51 Prace55 impuridei that are controlłed iii the drug substanęe arę not to be 
reported. They are listed here for Information only. The unspedfied impii- 
ritaes and total impurities limits do not indude these impurities. 
fc 9-DeoxO'9a-aza-9a-hornoerythromydn A. 

1(28,35,48,58,88,1 08,1 18,125,1 35,148)-13-[(2,6-Oideoxy-3-C-meLhyl-3^0- 
methyI-o.- l- r/bo- he xo pyra nosyl)oxyJ-2-pro pyl- 3,4,10-tri hy d raxy- 3,5,6,8,10, 

12.14- heptamethyl-1 1 -rr3,4,64rideoxy-3-CdimethyJam»no)-fl-o-xy/o-hex- 
opyr3nosy1joxyj-1 -oxa-6-azacyclopentadecan-l 5-one dihydrate, 

* (28,35,48,58,88,108,118,125,135,148)-1 3-[(2,6-Dideoxy-3-C-methyl-3-0- 
m ethy ł-a-L-dbohexopyranQ5yl)oxy]-2ethyl-3,4,10-trihycfroxy-3,5,6,8,! 0, 

12.14- heptamethyl-11 -[[3-[ W-(4 - methylpnenylsul fony f)-A/-methy| amino]-3, 
4,6-trideoxy ^D-xy/o-hexopy ra nosyl ]oxy> 1 -oxa-6 -azacy dope nta d eca n -15 - 
one. 

f (2 8,3 8,4 5,5 8, 88,108,118,125 f 13 5,14fl)-13-[(2,6-Di de oxy- 3 -C-m e thy U 3- 0* 
methyl-a-L-r/bo-hexopyrtino5yl)oxyJ-2-ethyl-4,1Q-dihydroxy-3,5, 6 , 8 , 10,12, 

14-hepta m ethy I -11 - [ [3,4, ó-trid eoxy- 3-(dimethy la mi no}-/i-D-xyfb- nexopy ra- 
no$yf]oxy]-l ■oxa-6-azacydopernadecan-? 5-one, 


Table 2 (Continued) 


Name 

Rełative 

Retentiort 

Time 

Relative 

Response 

Facto r 

Acceptance 
Crlteria, 
NMT (°/o) 

3-Deoxyaz[thro- 
mycin (azithro- 
mvcin 

1.14 

— 

— 

Any lndivtduai un- 
soecifled łmourity* 1 

— 

1.0 

0.2 

TotaJ Imgurities 1 * 

— 

— 

5.0 


* (28,3 5,4 8, 58,88,108,11 8,125,1 35,148)-1 3-l(2,6-Dideoxy-3-C-rnelhyl-3-0- 
me l hy J - a-i- tfbo- hexopy ra n osy l)oxy ]-2-e thy h 3,4,10 - tri hy a roxy- 3,5,6,8,1G, 
12,14 - hep ta me thy 1-11-f (3,4,6- trio eoxy- 3~(di m e t hy I azin oy I )-$-D-xy/o-h ex- 
opyranosyl]oxyi-1 oxa-6-azacydopen tadecan-15-one. 

& (2ff,35,48,58,8ff, 108,11 fl,l 25,135,14fi)-l 3-f(2,6-Dideoxy-3-C-methył-3 Q- 
m et hy l-a-i- nbo-hexopy ranosy l)oxy j -2-et hyl- 3,4,10 -trihydroxy- 3,5,6,8,10 r 
12,14*hepia methy 1-11 -([ 3-formamldo-3,4,6-trideoxy-^-D-xyio-hexopyfa- 
nosy I] oxy J-1 -oxa- 6-a za cyd open tadeean -15-on e, 

c (28,35,48,58,88,108,11 8,125,1 35,148)-13-[C2,6-Dideoxy-3-C-melhyl-3-0- 
methyl-a-)--r/bo-hexopyrano5yl)oxyJ-2-elhyl-3,4,l 0-trihycfroxy-3,5,6,8,10, 

12,14 -heptamethyl-11 [E3-amino-3,4,ć-tndeoxy-/J-Oxy/t>hexopyra- 
nosyJ]oxy]-l -oxa-6-azacydopentadecan-l 5-one. 

3/V-Demethyl)- 3'-N- formyfazithromycin; (28,35,48,58,88,108J 18,125, 
135,148)-! H(2, 6- Dideo xy- 3- C-methy I- 3 -O- me thy l-a-L-ribo- hexopyra- 
nosyl)oxyJ-2-ethyl-3,4, T 0-trihydroxy-3,5,6,8,10.12,14-heptameihyt-11 -[[3- 
(N-me thy!)forma mido- 3,4, Ć-tn deoxy-^-l>xy/o-h exopy ranosy I JoxyJ-1 -oxa -6- 
azacydoperttadecan-15-one, 

(28,35,48,58,88,108,118,125,135,148)-2'Ethyl-3,4,l 0,13-tetrahydroxy-3, 

5.6.8.10.12.14- hept amethy I-11 - [[3,4,6 -1 ri d eoxy- 3 - d i methy la m rno-/J- D- xyt<y 
hexopyranosyf]oxy]-l -oxa- 6-aza^da pen Udecan-15-one. 
, (28,35,4W,5ą88J08,ll8,125,l35,148)-l3 ł [(2,6-Oideoxy-3-C-meihyh3-O- 
methyl-a-L-ribo-hexopy r a n osy I )o xy]-2 -ethy I - 3,4,10-tri hydr oxy- 3,5,6,8,10, 

12.14- heptamethyl-l 1 -{[3,4,6-trideoxy-3-methylamino-j(3-D-AyA>-hexopyra- 
nosyljoxy]-1 -oxa-6-azacydopentadetan-15-one. 

9 (28,35,48,58,88,108,118,125,135,148)-1 3- [(2,6 - D Id eoxy- 3,3 -d i m ethyl-cn- 
L-rfbi>hexopwanosyl}oxy]-2-ethyf-3,4,10-trihydroxy-3,5,6,8,10,12,14- 
heptam ethy 1-11 '[E3,4,6-irideoxy-3-oxa-^-D-xy/o-hexopyranosyljOxyj-l -oxa- 
6-azacyclopentadecan-15-one. 

‘'Proceis impurities that aie cunlroNed in the drug subsiance are not to be 
reparted. They are Jisted here for information only. The umpetified impu- 
ritłes and total impurities limits do not mdude these imputities. 

1 9-Deoxo-9a-aza-9a-homoerythromydn A. 

1(28,35,48,58,88,108,118,125,135,148)-13-1(2,ć-Dideoxy-3-C-methyl-3-0- 
metlwI-O-L* riho- hex opyra no śyJ )oxy]-2 - p ropyI - 3,4,10- tri hyd ro xy-3,5,6,8,10, 

12.14- heptamethyJ-l 1 -E[3,4,6-Lrideoxy-3-(dimethylaminoWir-D-xy/o-hex- 
opyranosyl]oxy]-l oxa-6-azacydopentadecan- i 5-one dl hydra te. 

^ (28,35,48,58,88,108,118,125,135,148)-1 3-l(2,ó-Djdeoxy-3-C-methyi-3-0- 
methyi-a-L-nbo-hexopyranosyl)oxy]-2-ethy|-3,4,l 0-trihydroxy- 3,5,63,10, 

12.14- heptarnethyl-l 1 [[3-[N-(4-methylphenylsulfonyl>W-methylamino]-3, 

4,6-t r ideo xy-/l-D-xy/o- hexopy ran osy Ijoxy ]-1 -oxa -6-azacydopen la d ecan -15 - 
one. 

<(28,38,45,58,88,108,11 8,125,135,148) 1 3-[(2,6-Dideoxy-3C-methyl-3-0- 
methyha-L-r/bo-hexopyranosyl)oxyJ-2-ethyl-4,10-dihydroxy-3,5,6,8,10,12, 

14 -heptamet hy \ -11 - [[ 3,4,6-1 r id eoxy- 3 -(di m et hy I amino)-0-D -xyio- he xopy ra - 
nosylJoxy]-1 -oxa-6-azacyclopentadecan-l 5-one. 

ADDITEOMAL REQUIREM£NTS 

* Packaging and Storace: Preserve in tight eontamers. 

Storę at controiled room temperaturę, 

* USP REFEfiENCE standards (11) 

USP Azithromycin RS 

USP Azithromycin Related Compound F R5 
3 N - De m et Fi yl) * 3 '* N-f o rmy I azr th ro myci n; 

{2fl^3 S,4R t 5 RfORf 1 0R^Mi.US,) 35,14/?)-13-[(2,6-Dide^ 
oxy-3-Gmethyl-3-0-methyl-o:-L'nb£)-hexopyra- 
nosyl)oxy]-2-ethyl-3,4,10-trihydroxy-3,5,6,8,10,12, 

14-neptamelhyl-l 1 -[[3-(W-methyl)rormamido-3,4, 
6-trideoxy-p-D«xy/o-hexopyra nosyi]oxy]-1 -oxa-6-aza- 
cyclopentadecan' I S-one. 

CibH70N 2 O,j 762.97 

USP Desosaminylazithromycin RS 

(2 R t 3 5,4i?,5 /?, 8R, 10 fi, 11 ft,12S,1 35J4R)-2-Ethyh3,4, 

10,13“tetrahydroxy-3,5,6 / 8,10,12,14-heptamethyl-11 
- [[3,4,ó-trideoxy- 3-di methylam i no-p-D-xylo- hexopy ra- 
nosyl]oxy]-1 ~oxa-ó-azacyc(opentadecai>15-one. 
CjoHssNA 590.79 
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CnH^NjOaSa 435.43 

Propanoic acid, 2-[[[M2-amino-4-thiazolyl)-2-[(2-TTiethyl- 
4-oxo-l-sulfo-3-a£etidinyl)amino]’2-oxoethylidene]ami- 
no]oxy]-2-methyK [25-[2a,3/?(Z)j]-; 
(Z)-2-[[JX2-Amino-4-thiaz0lyl)[[(2S,35)-2-methyt-4-oxo- 

1- suifo-3-azetidInyl]carbamoy[]methylene]amino]oxy]- 

2- methylpropiomc acid [78110-38-0]. 

DEFINITION 

Aztreonam, which may be anhydrous or hydrated, contains 
NLT 92.0% and NMT 105.0% of Ci 3 H l? N 5 0 B S 2i eakulated 
on the anhydrous and $oivent4ree basis. 


IDENTIFICATION 

• Infrared Absorption (197K): If a difference appears in 
the IR spectra of the analyte and the standard, dissolve 
equal portions of the test specimen and the reference 
standard in equal volumes of methanol. [Notę— To 
achieve a complete dissolution, it ts suggested to use 
about 25 mL of methanol for each 50 mg of materiał, 
and stlr the mixture for 40 min at room temperaturę,] 
Evaporate the Solutions to dryness under vacuum, and 
dry at 40 rt for 4 h under vacuurn. Perform the test on 
the residues. 


AS5AY 
* Procedurę 

[Notę— Storę the System suita bili ty solution, Standard so¬ 
lution, and Sampie solution at 5°, and protect from light 
to prevent isomerization of aztreonam Z-isomer to az~ 
treonam £-isomer.] 

Buffer; 6.8 mg/mL of monobasic potassium phosphate 
in water. Adjust with 1 M phosphoric acid to a pH of 
3.0. 


Mobile phase: Methanol and Buffer (1:4) 

System suitability solution: 1 mg/mL of USP Aztre¬ 
onam RS and 1 mg/mL of USP Aztreonam £-lsomer RS 
in Mobile phase 

Standard solution: 1 mg/mL of USP Aztreonam RS tn 
Mobile phase 

Sampie solution: 1 mg/mL of Aztreonam tn Mobile 
phase 

Chromatographic system 

(See Chroma tog ropny (621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 

Column; 3.9-mm x 30-cm; 10-j.im packing LI 
Flow ratę: 1.5 m L/min 
Injection size: 10 ^L 
System suitability 

Samples: System suitability solution and Standard 
solution 

[Notę—T he relative retention times for aztreonam and 
aztreonam £-isomer are 1.0 and 1.8, respectively.3 


Suitability requirements 

Resolution: NLT 2.0 between aztreonam and aztre¬ 
onam E-isomer, System suitability solution 
Tailing factor: NMT 2 for aztreonam, System suitabil¬ 
ity solution 

Reiative standard deviatron: NMT 2.0%, Standard 
solution 
Analysis 

Samples: Standard sululiun and Sampie solution 
Calculate the pereentage of aztreonam (CnH^NjOeSz) 
in the portion of Aztreonam taken: 

Resuft - (ru/rs) x (C s /Cy) x P x F x 100 

ry = peak response from the Sampie solution 

fs = peak response from the Standard solution 

G = concentration of USP Aztreonam RS in the 
Standard solution (mg/mL) 

C u - concentration of Aztreonam in the Sampie 
solution (mq/mL) 

P = potency of USP Aztreonam RS (pg/mg) 

F s unit conversion factor, 0.001 mg/pg 
Acceptance criteria: 92,0%~105.0% on the anhydrous 
and solvent-free basis 

IMPURITIES 
Inorganic Impurities 

■ Residue on Ignition (281): NMT 0.1%, the charred resi¬ 
dua being moistened with 2 mL of nitric acid and 
5 drops of sulfuric acid 


Delete the foltowing: 

** Heaw Metals, Method II (231): NMT 30 ppm® (GFIkiaI I* 

Organie Impurities 
* Procedurę 

[Notę—S torę the System suitability solution. Standard so¬ 
lution, and Sampie solution at 5°, and protect from light 
to prevent isomerization of aztreonam Z-isomer to az¬ 
treonam £-isomer.] 

Mobile phase. System suitability solution. Standard 
solution, Sampie solution, Chromatographic system, 
and System suitability: Proceed as directed in the 
Assay . 

Analysis 

Samples: Standard solution and Sampie solution 
Calculate the pereentage of each impurity in the por¬ 
tion of Aztreonam taken: 

Result = (ry/r*) x (C*/Cy) x P x F x 100 

ry = peak response of each impurity from the 
Sampie solution 

r* = peak response of aztreonam from the Standard 
solution 

Cs ~ concentration of USP Aztreonam RS in the 
Standard solution (mg/mL) 

Cy - concentration of Aztreonam in the Sampie 
solution (mg/mL) 

P - potency of USP Aztreonam RS (pg/mg) 

£ —■ unit conversion factor, 0.001 mg/pg 

Acceptance criteria 
individual impurities: See Table h 
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Table 1 


Mamę 

Relative 

Retention 

Time 

Acceptance 
Criteria, 
NMT (%) 

Open-ring aztreonanr 1 and open- 
rina desulfated aztreonam^ 

0.55 

1*0 

Aztreonam (Z-isomer) 

1.0 


Desulłated aztreonam 1 * 

1.6 

1,5 

Aztreonam F-isomer* 

1.8 

0.5 

Aztreonam ethyi ester 1 

3.9 

1,5 

Any individua! unsuedfied imourity 

_ 

0.1 

Tota! impurities 


3.0 


* (2 5,3 S) 2- {{Z)-2Ą2-Ą mi nothi azoM -y t]-2- [2 -carboxyp ropa n - 2-yJ oxy i m i- 
no] a cetam ido} -3 -(su licami no) buta notc acid, 

b (2 5,3 5)- 3 - Am ino -2- (( Z)-2 - [2 -a m i n o t h iazol-4-yl]-2-[2- ca rboxyp ropan-2- 
yI oxyim in o] aceta m ido} butanoic ad d. 

c Open-ring aztreonam and open-ring desuJfated aztreonam coelute, The 

limit Is for the sum of these two impurities. 

ri (Z)-2-({[f2-Amiń o-4-thiazoiyI) {[(2 5,3 S)-2-meth-aze- 

tid inyIJ c a rb amoyI) m etłiyI g ne j a m i n o} oxy)-2-methyI pro p ton it ac id. 

I? (f)- 2-({[(2 - Ami no-4 - thi azoly I) ([(25,3 S)-2- m ethy 14 -oxo-1 -5 u If o - 3 - a ze- 
t id iny 1 ]c a rb a rrtoy I) methy tene] amin o} oxy)- 2-me thy Ipro p \a n ic ac id, 

1 Ethyi (Z)-2-(([(2-amino-4-thiazoiyi)([(25,35)-2-meLhyl-4-oxo-1 -sulfo-3-aze- 
ti d i nyljca rba m oyl} methyle ne]a m in o) oxy)- 2-m e thy! pro p i o nate, 

SPECIFIC TESTS 

o STERIUTY Tests (71): Where the la bel States that Aztre¬ 
onam is stenie, it meets the regulrements for Test for Ste- 
rility of the Product to Be Examined—Membranę Filtration, 
using Fluid A, to which 23*4 g of sterile arginine has beer 
added to each 1000 ml, 

* WATER OETErwifnATI0N, Method i (921): NMT 2.0%; if 

labeled as the hydrated form: 12,0%-! 8.0%. [Notę—T he 
term hydrated form refers to the ra-form of Aztreonam, 
whtch es not a stoichiometric hydrate.] 

* Bacterial Endotoxkns Test (85): Where the label States 

that aztreonam is sterlle or must be subjected to further 
Processing during the preparation of injectable dosage 
forms, it contains NMT 0.1 7 USP Endotoxin Unit/mg of 
aztreonam. 

fi Limit of Alcohol 

[Notę—T his test is to be performed if alcohol is used 
while manufactunng Aztreonam.] 

Standard solution: 0.004 ml/ml of alcohol from USP 
Alcohol Determination—Alcohol RS and 0.004 mL/mL 
of acetonitrile from USP Akohol Determination—Aceto- 
nitrile RS in dimethylformamide, [Notę—T he Standard 
solution contains 0.4% alcohol and 0.4% aceton itrile,] 
Sample solution: 80 mg/mL of Aztreonam and 
0.004 mL/mL of acetonftriie in dimethylformamide* 
[Notę—D issolve Aztreonam in dimethylformamide usinc 
20% of the fina! volume. Add a suitable aiiguot of USP" 
Alcohol Determination—Acetonitrile RS, and dilute with 
dimethylformamide to volume, The concentration of ac* 
etonitrile in the Sample solution is 0.4%.] 
Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: GC 

Detector: Flame ionization 
Coiurnn: 0.53-mm x 30-m; phase G43 
Film thickness: 3.0 gm 
Temperaturę 
[njector: 210° 

Detector: 280° 

Column: See Table 2. 


Table 2 


initial 

Temperaturę 

Finał 

Hołd Time 
at Finał 

Temperaturę 

Ramp 

Temperaturę 

Temperaturę 

n 

(7minl 

n 

(min) 

50 

0 

50 

5 


Table 2 (Continued) 


Initial 

Temperatura 

n 

Temperatura 

Ramp 

(“/min) 

Finał 

Temperatura 

n 

Hołd Time 
at Finał 
Temperaturę 
(mini 

50 

10 

200 

4 


Carrier gas: He 
Linear velocity: 35 cm/s 
Injection modę: Split 
Split ratio: 5:1 
Injection size: 0.5 pL 
System suitability 

[Notę—T he relative retention tlmes for alcohol and ace¬ 
ton itrile are 1.0 and 1.3, respectively*] 

Sample: Stan dard solution 

Suitability requirements 

Resolutron: NLT 2.0 between alcohol and acetonitrile 

Tailing factor: NMT 1.5 

Relative standard devlatron: NMT 2.0% 

Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of alcohol in the portion of 
Aztreonam taken: 

Result - (Ru/fh) x (C 5 x D/Cu) x F x 100 

Ru - peak response ratio of alcohot to acetonitrife 
from the Sample solution 

Rs = peak response ratio of alcohol to acetonitrile 
from the Standard solution 
C s - concentration of alcohol in the Standard 
solution (mL/mL) 

D - density of alcohoi (g/mL) 

Cu = concentration of Akreonam in the Sample 
solution (mg/ml) 

F = unit conversion factor, 1000 mg/g 
Acceptance criteria: NMT 4% 

ADDOlONAl REQUIREMEENTS 

* PACKAGING AMD STORAGE: Presen/e in tight containers. 

■ Labeling: Where it is tntended for use In preparfng in¬ 
jectable dosage forms, the label States that it is sterlle or 
must be subjected to further processing during the prep- 
aratlon of injectable dosage forms, Where it is the by- 
drated form, the label so indicates. 

* USP Reference Standards (11) 

USP Alcohol Determination—Acetonitrife RS 
C 2 H 3 N 41.05 

USP Alcohol Determination—Alcohol RS 
C 2 H 5 OH 46.07 
USP Aztreonam RS 

Propanoic acid, 2“[[[1-(2-amino-4-thiazolyl)-2- 
[( 2 -methy!- 4 -oxo- 1 - 5 ulfo- 3 '-azetidinyl)amfno]- 2 -ox- 
Qethylidene]amino]oxy]- 2 -methyl-, [25-[2o.,3/J(Z)]]-. 
CuHuNsOaSz 435*43 
USP Aztreonam E-lsomer RS 

(£)-2-({[(2-Ami no-4-thiazofyl) {[(25,3 5)-2-methy h4-oxo- 

1- sulfo-3-azetidiny!]carbamoyl}methylene]amino}oxy)- 

2 - methylpropionic acid. 

C,BH 1 7NsOflS 2 435.43 

USP Endotoxin RS 


AstBreoaTiama Bmiectioan 

DEFINITION 

Aztreonam Injection is a stenie solution of Aztreonam and 
Arginine and a suitabfe osmolality-adjusting substance in 
Water for Injection. It contains NIT 90.0% and NMT 
120.0% of the labeled amount of aztreonam 
(C 13 H T 7 N 50 s $ 2 ). 
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IDENTIFICATION 

* A, The retention times of the major peaks of the Sampie 

solution correspond to those of the Standard solution, as 
obtained fn the Assay. 

ASSAY 

* Procedurę 

Buffer: 1.15 g/L of monobasic ammonium phosphate in 
water, Before finał ditution, adjust with phosphoric acid 
to a pH of 2,0 ± 0.1. 

Mobile phase: Acetonitriie and Buffet (75:25) 

System suitability solution: 0,2 mg/ml each of USP 
Aztreonam RS and USP Open Ring Aztreonam RS in 
Mobile phase 

Standard solution: 0,2 mg/mL each of USP Aztreonam 
RS and USP i-Arginine RS In Mobile phase 
Sampie solution: Nominally 0.2 mg/ml of aztreonam 
from Injection in Mobile phase 
Chromatographic system 
(See Chromatography {62]), System Suitabifity.) 

Modę: LC 

Detector: UV 206 nm 

Column: 4-mm x 25-tm; 5- to 10-prn packing L20 
Fiow ratę: 1 ml/mln 
Injection volume: 20 pL 
System suitability 
Sampie: System suitability solution 
[NOTĘ—The relative retention times for aztreonam and 
open ring aztreonam are 0,8 and 1 ,Q ( respectively, The 
relative retention times for aztreonam ano arginine are 
0.3 and 1.0, respectiveJy.] 

Suitability reąulremenis 

Resolution: NLT 2,0 between aztreonam and open 
ring aztreonam 

Tailing factor: NMT 2.0 for the aztreonam peak 
Relative standard deviatiom NMT 2,0% for the az¬ 
treonam peak 
Analysis 

Samptes: Standard solution and Sampie solution 
Calculate the percentage of the labeled amount of az¬ 
treonam (CoHuNsOmS*) in the portion of Injection 
taken; 

Resutt = (rjrs) x (CJCu) x P x Fx 100 

r u = peak response of aztreonam from the Sampie 
solution 

r 5 = peak response of aztreonam from the Standard 
solution 

C s - concentration of USP Aztreonam RS in the 
Standard solution (mg/mL) 

Cu - nominał concentration of aztreonam in the 
Sampie solution (mg/ml) 

P = potency of aztreonam in USP Aztreonam RS 
(pg/mg) 

F - conversion factor, 0.001 mg/pg 
Acceptance crlteria: 90.0%-120,0% 

SPEC1FJC TESTS 

# Bacterial Endotoxins Test (85): NMT 0,25 USP Endo- 

toxin Unit/mg of aztreonam 

• Sterility Tests (71): It meets the reguirements when 

tested as dfrected for Test for Sterility of the Product to Be 
Examined, Membranę Filtration . 

• pH (791): 4.5-7.5 

• Particulate fWlATTEft in lN|ECTlONS (788): It meets the re- 

ąuirements for small-voIume mjections, 

ADDITIONAL REQUIREMENTS 


Change to remi: 

* Packaging and Storage; Preserve as descnbed in *Pack- 
aging and Storage Reguirements (659), Injection Packaging, 


Packaging for constitution* (cwt Maintain in the 

frozen State. 

* Labeling: It meets the recjuirements for Labeling (7), La- 

bels and Labeling for Injectable Products , The label States 
that the injection is to be thawed just prior to use, de- 
scrrbes conditions for proper storage of the resultant so¬ 
lution, and directs that the solution is not to be ref rożen. 

* USP REFERENCE STANDARD5 (11) 

USP L-Arginine R5 
USP Aztreonam RS 
USP Endotoxin RS 
USP Open Ring Aztreonam RS 
(25,35)-2-{{Z)-2-[2-AminothiazoM-yl]-2-[2-carbox- 
ypropan-2-yloxyimino]acetamido]-3-{sulfoamino)buta- 
noic acid. 

CnH ły Ns0 9 S 2 453.45 


Aztreonam for Injection 

DEFINmON 

Aztreonam for Injection is a dry mixture of sterile Aztreonam 
and Arginine. It contains NLT 90.0% and NMT 105.0% of 
aztreonam (CuHuNsOaSj), calculated on the anhydrous 
and arginine-free basis. Each Container contains NLT 
90.0% and NMT 120.0% of the labeled amount of aztre¬ 
onam (CnH^NsCtó). 

IDENTIFICATION 

* A. The retention times of the major peaks of the Sampie 

solution correspond to those of the Standard solution , as 
obtained in the Assay. 

ASSAY 

* Procedurę 

Buffet: 1.15 g/L of monobasic ammonium phosphate in 
water. Before finał dllution, adjust with phosphoric acid 
to a pH of 2.0 ± 0.1. 

Mobile phase: Acetonitriie and Buffer (75:25) 

System suitability solution: 0.2 mg/mL each of USP 
Aztreonam RS and USP Open Ring Aztreonam RS in 
Mobile phase 

Standard solution: 0.2 mg/mL each of USP Aztreonam 
RS and USP L-Arginine RS m Mobile phase 
Sampie solution 1: Nominally 0.2 mg/mL of aztreonam 
in Mobile phase from Aztreonam for injection p rep a red 
as follows, Weigh one Container of Aztreonam for Injec- 
tion, transfer the contents to a suitable Container, and 
di lute with Mobile phase to the appropriate volume. 
Weigh the empty Container, and calculate the weight, 
in mg, of Aztreonam for Injection used. 

Sampie solution 2: Nominally 0.2 mg/ml of aztreonam 
from Aztreonam for Injection constituted as dlrected he¬ 
lów and diluted with Mobile phase . 

Where the vial has a oapacity of less than 100 mL, con- 
stitute with water using the volume of solvent spec i- 
fied in the labeling. 

Where the viaf capacity is >100 mL, constitute with 
10 mL of water and dilute the entire withdrawable 
contents of the Container with Mobile phase to obtain 
the finał concentration, 

Chromatographk system 
(See Chroma tog ropny (621), System Suitability.) 

Modę: LC 

Detector: UV 206 nm 

Column: 4-mm x 25-cm; 5- to 10-pm packing L20 
Flow ratę: 1 ml/min 
Injection volume: 20 pL 
System suitability 
Sampie: Sys tem sui ta bili ty s o lution 
[NoTE—The relative retention times for aztreonam and 
open ring aztreonam are about 0.8 and 1.0, respec- 
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tivdy. The relative retention times for aztreonam and 
arginine are 0.3 and 1.0, respeetively.] 

Suitability reguirements 

Resolutton: NLT 2,0 between aztreonam and open 
ring aztreonam 

Tailtng factor: NMT 2.0 for the aztreonam peak 
Relative standard deviation: NMT 2.0% for the az¬ 
treonam peak 
Analysfs 

Samples: Standard solution, Sample solution 1, and 
Sample solution 2 

Calculate the percentage of the labełed amount of az¬ 
treonam (CtiH^NsOaS?) in the portion of Aztreonam 
for Injection taken: 

Result = (rtz/rj) x (Gj/C y ) x P x F x 1 00 

r u - peak response for aztreonam from Sample 
solution 1 

r s - peak response for aztreonam from the 
Standard solution 

Q = coneentration of USP Aztreonam RS in the 
Standard solution (mg/mL) 

Cu - nominał coneentration of Aztreonam for 
injection in Sample sotution 1 (mg/mL), 
corrected for water and arginine content {see 
Content Of Arginine ) 

P = potency of aztreonam in USP Aztreonam RS 
(|ig/mg) 

F = conversion factor, 0.001 mg/pg 
Acceptanee errtena: 90.0%-105.0% on the anhydrous 
and arginine-free basis 

Calculate the percentage of the labeled amount of aztre¬ 
onam (Ci jH^NsOaSz) in each Container of Aztreonam 
for Injection taken: 

Result = (ru/rs) x (Cs/Cu) x P x F x 100 

ru - peak response for aztreonam from Sample 
solution 2 

r$ = peak response for aztreonam from the 
Standard solution 

Cs = coneentration of USP Aztreonam RS in the 
Standard solution (mg/mL) 

C u = nominał coneentration of aztreonam rn Sample 
solution 2 (mg/mL) 

P ~ potency of aztreonam In USP Aztreonam RS 
Cl^g/mg) 

F = converston factor, 0.001 mg/pg 
Acceptanee critena: 90.0%-120*0% 

OTHER COMPONENT5 
• Content of Arginine 

Use the result of this test to caiculate, on the anhydrous 
and arginine-free basis, the Assay result from Somple so¬ 
lution /, obtained as directed in the Assay. 

Buffer, Mobile phase, System suitability soiution. 
Standard soiution, Sample solution 1, Chromato- 
graphic system, and System suitability: Proceed as 
directed in the Assay. 


Analysis 

Sample: Sample solution 1 

Calculate the percentage of arginine (CeHuN^) in the 
portion of Aztreonam for Injection taken: 

Result = (r a fr$ x (Q/Cu) x 100 

r u = peak response for arginine from Sample 
solution 1 

r s = peak response for arginine from the Standard 
solution 

Ci = coneentration of USP L-Arginine RS in the 
Standard solution (mg/mL) 

Cu = coneentration of Aztreonam for Injection in 
Sample solution 1 (mg/mL) 

PERFORMANCE TESTS 

* Uniformity of Dosage Units (905): Meets the 

requirements 

SPECIFEC TESTS 

* Constituted Solution: At the time of use, it meets the 
requirements for Injecthns and Impianted Drug Products 
<1>, Specific Tests, Completeness and darity of Solutions. 

* Bactehial Endotojuns Test (85): It contains NMT 0.17 
USP Endotoxin Unit/mg of aztreonam. 

* STiRlUTY TESTS (71): It meets the requirements when 
tested as directed for Test for Sterility of the Product to Be 
ExQmined f Membranę Flltration. 

* PH (791) 

Sample solution: 100 mg/mL of aztreonam 
Acceptanee criteria: 4.5-7,5 

* WATER DETERMINATION, Method I (921): NMT 2.0% 

* PARTJCULATE Matter m INJECTIONS (788): It meets the re- 
quirements for small-vofume injections. 

* OTHER Requirements: It meets the reguirements for to- 
beling (7), Labels and Labeling for Injectable Products . 

ADDBTIONAL REQUJREMENTS 


Change to read: 

* PAOCAGING and SrORACE: Preserve as desenbed in * Pack ~ 

aging and Storage Requirements (659), Injection Packaging, 
Packaging for constitution 9 tę N ł.M.iyzotn* 

* USP Reference Standards (11} 

USP i-Arginine RS 
USP Aztreonam RS 
USP Endotoxin RS 
USP Open Ring Aztreonam RS 
(25,3 5}-2-{(Z)-2-[2-Ami nothiazoM-yl]-2-[2-carbox- 
ypropan-2-yloxyrmino]acetamido}-3-(5ulfoamino)buta- 
norc acid. 

CuHigNi0 9 S 2 453.45 
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Column; 4,6-mm x 25~cm; end-capped 5-pm packfng 
LI 

Flow ratę: 1 mL/min 

Jnjection vo[ume: lOOpL 
System suitabitity 

Samples: System suitability solution and Peok Identifica¬ 
tion sofution 

Analyze the Peok Identification solution at 300 nm, Iden- 
tify bacitracin F, a known impuiity, using the relatlve 
retention time provided in Tahle 1. Analyze the System 
suitability solution at 254 nm, Edentify the peaks of the 
most active components of bacitracin (bacitracins A, 
BI, 82, and B3), early eluting peptides (those eluting 
before the bacitracin BI peak), and the impurtly (baci- 
tracin F) using the relative retention time values rn To¬ 
bie I. 


Bacitracin [1405-87-4]. 

DEFINIHON 

Bacitracin is a mixture of poły peptides produced by the 
growth of an organism of the Itcheniformis group of Baclh 
Tus subtilis (Fam. Bacillacaea), the main components being 
bacitracins A, BI, 82, and B3. It has a potency of NLT 65 
Bacitracin Units/mg, calculated on the dried basis. 

IDENTIFICATION 

• A, Meets the reguirements of the test for Composition of 

Bacitracin 

• B. 

Sampie: 0.2 3 

Analysis: Ignite the Sampie . Aliow to cool. Dissolve Lhe 
residue in 0.1 mL of dilute hydrochlonc acid. Add 5 mL 
of water and 0.2 mL of sodium hydroxide. 

Acceptance criterfa: No white precipkate is formed. 

ASSAY 

• Procedurę 

(See Antlbiotics—Microbial Assoys (81).) 

Analysis: Proceed as directed in the chapter, 
Acceptance criteria: NLT 65 Bacitracin Units/mg on the 
drted basis 


1MPURITIES 

* Residue on Igniteon (281): NMT 0.5% 


5PECIF1C TE5TS 
« Composition of Bacitracin 

Diluent: 40 g/L of edetate disodium in water adjusted 
wtth 8 N sodium hydroxide to a pH of 7.0 

Solution A: 34.8 g/L of dibasic potassium phosphate in 
water 

Solution B: 27.2 g/L of monobasic potassium phos¬ 
phate in water 

Solution C: Solution B and Solution A (9:2). The pH of 
the mixture is about 6 . 

Solution D: 0.1 mM edetate disodium in a mixture of 
Solution C and water (1:3) 

Solution E: MethanoJ and acetonitrile (27:2) 

Mobile phase: Solution £ and Solution D (63:37) 

System suitability solution: 2 mg/mL of USP Bacitracin 
Zinc RS in Diluent 

Reporting threshold solution: 0,01 mg/mL of USP 
Bacitracin Zinc RS from System suitahility snluthn in 
water 

Peak Identification solution: 2 mg/mL of USP Bacltra- 
dn Zinc RS in Diluent . Heat in a boiTing water hath for 
30 min, and cool to room temperaturę, 

Sampie solution: 2 mg/mL of Bacitracin in Mobile 
ohase 

ystem 

ly (621), System Suitabitity.) 

Modę: LC 

Detector: UV 254 nm and 300 nm. Quantitative ąnah 
ysis is performed at 254 nm; 300 nm is only used to 
Identify the Eocation of bacitracin F. 


phase 

Chromatographk sys 

(See Chromotography 


Tahle 1 


Name 

Naturę of 
Component 

Rdatlve 

Retention 

Time 

Bacitracin Cl 

Early eluting peptides 

0,5 

Bacitracin C2 

0.6 

Bacitracin C3 

0.6 

Bacitracin BI 

Activo* bacilracin 

0.7 

Bacitracin B2 

0.7 

Bacitracin B3 

0.8 

Bacitracin A 

1.0 

Bacitracin F 

imourity 

2.4 


Suitability requirements 
Peak-to-valley ratio: NLT 1.2 
The Peak-to^alley ratio is calculated as follows: 

Result “ Hp/Hv 

Hp - height above the baseline of the peak due to 
bacitracin BI 

H v = height above the baseline of the lowest point 
of the curve separating the bacitracin 
BI peak from the bacitracin B2 peak 

Analysis 

Samples: Diluent , Reporting threshold solution, and 
Sampie solution 

Quantitative analysis is performed at 254 nm. 

Content of bacitracin A 

Calcu late the percentage of bacitracin A in the portion 
of Bacitracin taken: 

Result = (r*/rr) x 100 

r A - peak area of bacitracin A from the Sampie 
solution 

rr = sum of aEI peak areas above the reporting 
threshold from the Sampie solution 

Content of active bacitracin 
Calcu late the percentage of active bacitracin 
(bacitracin A, BI, B2, and B3) in the portion of 
Bacitraon taken: 

Result = [(r Ą + r ot + r& + njj)/rrl x 100 

r A = peak area of bacitracin A from the Sampie 
solution 

r B t - peak area of bacitracin BI from the Sampie 
solution 

r &2 = peak area of bacitracin B2 from the Sampie 

solution 

= peak area of bacitracin 83 from the Sampie 
solution 

r T - sum of all peak areas above the reporting 
threshold from the Sampie solution 
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limit of early eluting peptides 

Calcuiate the percentage of early eluting peptides 
(peaks eluting before"bacitradn BI) In the portion of 
Bacitracin taken: 

Result - (/>/rr) x 100 

r P - sum of peak areas for aM peaks before 
bacitradn BI from the Sample solution 
n = sum of al! peak areas above the reportlng 
threshold from the Sample solution 

Limit of bacitracin F 

Calcuiate the percentage of bacitracin F in the portion 
of Bacitradn taken: 

Result - (k/ta) x 1 00 

Tf = peak area for bacitradn F from the Sample 
solution 

r A = peak area for bacitracin A from the Sample 
solution 

Acceptance criteria: See Table 2. Disregard any peaks 
from the Sample solution that are observed In tne Dilu- 
ent chromatogram. Disregard any peaks from the Som- 
pie solution having a peak area less than bacitracin A in 
the Reporting threshold solution. 


labie 2 



Acceptance 

Criteria 

Content of bacitradn A 

NLT 40.0 

Content of active bacitracin 

NLT 70.0 

Limit of early efutina peptides 

NMT 20.0 

Limit of bacitracin F 

NMT 6.0 


* PH <791} 

Sample solution: 10,000 Bacitradn Units/mL in water 
Acceptance criteria: 5. 5-7 .5 

* Lass on Drying (731) 

Sample: 100 mg 

Analysis: Dry the Sample In a capiliary-stoppered bottle 
under vacuum at a pressure not exceeding 5 mm of 
mercury at 60° for 3 h. 

Acceptance criteria: NMT 5.0% 
o SterjutY Tests (71): Where the label States that the Baci¬ 
tradn js stenie, It rneets the reguirements. 
o Bacterial Endotoxins Test {85): Where the label States 
that the Bacitracin is stenie or must be subjected to fur- 
ther processing during the preparatlon of injectable dos¬ 
age forms, it contains NMT 0.01 USP Endotoxin Units/ 
Bacitracin Unit. 

ADDITIONAL REQUIREMENTS 

» Packaging and Stor age: Preserze In tight containers, 
and storę below 8°. 

a Labeling: Where it is packaged for prescription com- 
poundfng, label it to Indicate that It is not stenie and 
chat the potency cannot be assured for longer than 60 
days after opening, and to State the number of Bacitradn 
Units/mg. Where it Is intended for use in preparing tn- 
jcctablc or other sterile dosage forms, the label States 
that it is stenie or must be subjected to further process¬ 
ing during the preparation of injectable or other stenie 
dosage forms. 


o u$P Reference Standard* <11) 

USP Bacitracin Żinc RS 
USP Endotoxln RS 


Bacitracin for Injeetion 

DEFINITION 

Bacitradn for Injeetion has a potency of NLT 50 Bacitracin 

Units/mg. It contains NLT 90.0% and NMT 115.0% of 

the tabeTed amount of bacitracin. 

IDENTIFICATION 

• A. Thin-Layer Chromatographic Identification Test 

<201BNP): Meets the reguirements 

ASSAY 

» Procedurę 

(See Antibiotics—Microbial Assays <81)0 

Sample solution 1: Nominally 100 Bacitracin Units/mL, 
prepared as follows. Constitute one Container of Bacitra¬ 
dn for Injectlon as directed in the labeling. Usinq a suit- 
able hyp o dermie needle and syringe, withdraw the eon- 
tents of the Container, and diiute with Buffer B.l (see 
the chapter) to a suitable volume, 

Sample solution 2 (where the label States the number of 
Bacitracin Units In a given volume of constltuted solu¬ 
tion): Nominally 100 Bacitracin Units/mL, prepared as 
follows. Constitute one Container of Bacitracin for Injec- 
tlon as directed tn the labeling. Diiute a suitable aliąuot 
of the constltuted solution with Buffer B, 1 (see the 
chapter) to a suitable finał volume. 

Analysis 

SampJes: Sample solution 1 or Sample solution 2 
Proceed as directed in the chapter. Add suffldent 0.01 
N hydrach loric add to the Sample solution so that the 
amount of hydrochlonc acid in the Test Dilution is the 
same as in tne median fevel of the standard. Diiute 
with Buffer B.1 to obtain a Test Dilution havinq a baci¬ 
tracin concentration that is nominally equivalent to 
the median !evel of the standard. 

Acceptance criteria: 90.0%-115.0% 

PERFORMANCE TESTS 

* Uniformity of Dosage Units (905): Meets the 

reguirements 

IM PU RITE ES 

tt Residue on Ignition <281) 

Analysis: Moisten the charred residue with 2 mL of ni- 
tric acid and 5 drops of sulfuric acid, 

Acceptance criteria: NMT 3.0% 

Del ete the foilowing; 

** Heavy Metals, Method II (231): NMT 30 ppm* fo fficEa , t . 

fan 2018 ) 

SPECIFIC TESTS 

• Constituted Solution: At the time of use, it meets the 

reguirements in fnjections and Implanted Drug Products 

(1), Spedfic Tests y Completeness and dahty of Solutions. 

* PH (791) 

Sample solution: A solution containing 10,000 Bacitra- 
etn Units/mL 

Acceptance criteria: 5.5-7.5 

■ Loss on Drying (731) 

Analysis: Dry 100 mg in a capillary-stoppered bottle 
under vacuum at a pressure of NMT 5 mm of mercury 
at 60° for 3 h. 
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Acceptance criteria: NMT 5,0% 

* Sterility Tests (71): It meets the reguirements when 
tested as directed in Test for Sterility of the Product to Be 
Examined, Membranę Filtration. 

* Bacterial Endotoxjns Test (85): It contains NMT 0.01 

USP Endotoxln Unit/Bacitracin Unit. 

* Other Requirement 5: Meets the requirements m injec- 

tions and fmplanted Drug Products (1) 

AODITBONAL REQUfREMENTS 


C hangę to road: 

* Packaging and Storage: Preserve as described rn 9 Pack * * 

aging and Storage Reguirements (659), Injection Packaging, 
Packaging for constitutionm ( cn and storę in a cool 

place, 

• USP Reference Standards (11) 

USP Bacitradn Zinc RS 
USP Endotoxin RS 


Bacitracin Ointment 


DEF1NITION 

Bacitradn Ointment is Badtracin in an anhydrous ointment 
base, It contains NLT 90,0% and NMT 140.0% of the 
labeled amount of bacitracin, It may contain a sultable 
anestheric, 

IDENTIFICATION 

* A, Thin-Layer Chromatographic Identification Test 

(201BNP): Meets the reguirements 

ASSAY 

* Procedurę 

(See Antibiotics—Microbtal Assoys (81).) 

Sample solution: Use a portion of Ointment shaken 
with about 50 mL of ether in a separator and extracted 
with four 20-mL portions of Buffer B. 1 (see the chapter). 
Combine the buffer extracts, and dilute with Buffer BJ 
to a suitable volume. 

Analysis: Proceed as directed in the chapter. Add suffi- 
cient 0.01 N hydrochloric acid to a suitable aliquot of 
the Sample solution so that the amount of hydrochloric 
acid in the Test DHution is the same as in the median 
level of the standard. Dilute with Buffer B. ? to obtain a 
Test DHution having a bacitracin concentration that is 
nominally equivalent to the median ievei of the 
standard. 

Acceptance criteria: 90.0%-l 40.0% 

SPECIFIC TESTS 

* Water Determination, Method t (921) 

Analysis: Use 20 mL of a mixture of toiuene and meth- 
anol (7:3) in place of methanol in the titration vessel. 
Acceptance criteria: NMT 0.5% 

* MINIMUM FlLL (755): Meets the reguirements 

ADDOTBONAL REQUIREMENTS 

* Packaging and Storage; Preserve in well-closed contaiu- 
ers containing NMT 60 g, unless labeled solely for hospb 
tal use, preferably at controlled room temperaturę. 


* USP Reference Standards (11) 
USP Badtracin Zinc RS 


Badtracin Ophthalmic Ointment 

DEFINłTION 

Bacitracin Ophthalmic Ointment is a stenie preparation of 
Bacitracin in an anhydrous ointment base. It contains NLT 
90.0% and NMT 140.0% of the labeled amount of 
bacitracin. 

IDENTIFICATION 

* A. Thin-Layer Chromatographic Identification Test 

(201 BNP): Meets the requirements 

ASSAY 

* Procedurę 

(See Antibiotics — Microbtal Assays (81).) 

Sample solution: Use a portion of Ophthalmic Oint¬ 
ment shaken with about 50 mL of ether in a separator 
and extraeted with four 20-mL portions of Buffer B. 1 
(see the chapter). Combine the buffer extracts, and di¬ 
lute with Buffer B. 1 to a suitable volume. 

Analysis: Proceed as directed in the chapter Add suffi- 
cient 0.01 N hydrochloric acid to a suitable aliquot of 
the Sample solution so that the amount of hydrochloric 
add in the Test DHution is the same as in the median 
level of the standard. Dilute with Buffer B . 1 to obtain a 
Test DHution having a bacitracin concentration that is 
nominally equiva!ent to the median level of the 
standard. 

Acceptance criteria: 90.0%-140.0% 

SPECIFIC TESTS 

* Sterility Tests (71): Meets the requirements 

* Other Requirements: It meets the reguirements in 

Ophthalmic Products—Quality Tests (771). 

ADDITIONAL REQU1REMENTS 

* Packaging and Storage: Preserve in collapsible 
ophthalmic ointment tubes. Storę at controlled room 
temperaturę. 

* USP Reference Standards (11) 

USP Bacitracin Zinc RS 


Soluble Bacitracin 

Methylenedisalicylate 

DEFINITION 

Soluble Bacitradn Methylenedisalicylate is a mixture of Bad¬ 
tracin Methylenedisalicylate and Sodium Bicarbonate. It 
has a potency of NLT 8 Badtracin Units/mg, cafculated on 
the dned basis. 

ASSAY 


Change to read: 

* antisiotics— microbial Assays (81) 

Diluent: 20 g/L of sodium bicarbonate 
Sample stock solution: Transfer a suitable amount of 
Soluble Bacitracin Methylenedisalicylate to a high-speed 
glass blender jar, add 99.0 mL of Diluent and 1,0 mL of 
polysorbate 80, and blend for 3 min. 

Test dilution: To a suitable aliquot of the Sample stock 
solution, add a suitable volume of 0.01 N hydrochloric 
acid, and dilute with *Buffer B. U ( cnt-M ay-zou) to obtain 
a concentration of badtracin assumed tó be equaf to 
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the median dose !evd of the Standard. [Notę— The 
amount of hydrochloric acid in the Test dHution should 
be the same as that in the median dose !evel of the 
Standard.] 

Analysis: Proceecl as directed for Badtracin in Antibiot¬ 
ics-—Microbial Assays {81}. 

Acceptance criteria: NLT 8 Bacitradn Units/mg on the 
dried basis 

SPECIFIC TESTS 

* pH (791): 8.0-9.5, in a 25 img/mL solution 

* LOSS on DRY1NG {731): Dry 100 mg in a capillary-stop- 

pered bottle in vacuum at a pressure not exceeding 

5 mm of mercury at 60* * for 3 h: it loses NMT 8.5% of its 

werght 

ADD1TIONAL REQUIREMENTS 

* Packaging and Storage: Preserve in well-closed 

containers. 

* Lab Eli ng: Label it to indicate that it is for yeterinary use 

only. 

* USP Reference Standards {11) 

USP Badtracin Zinc RS 


Bacitradn Methylenedisalicylate 
Soluble Powder 


DEFINITION 

Badtracin Methylenedisalicylate Soluble Powder contains 
NLT 90.0% and NMT 120.0% of the labeled amount of 
badtracin. 

A55AY 


Change to read: 

* ANTIBIOTICS— MICROBIAL ASSAYS {81) 

Diiuent: 20 g/L of sodium bicarbonate 
Sample stock solution: Transfer a suitable amount of 
Badtracin Methylenedisalicylate Soluble Powder to a 
high-speed glass blend er jar, add 99.0 mL of Diiuent 
and 1.0 mL of polysorbate 80, and blend for 3 min. 
Test dilution: to a suitable aliguot of the Sample stock 
solutbn, add a suitable volume of 0.01 N hydrochloric 
acid and dilute with *Buffer B.l 9 to obtain a 

concentration of badtracin assumed to be egual to the 
median dose 1evel of the Standard. [Notę —Tne amount 
of hydrochloric acid in the Test dilution should be the 
same as that In the median dose level of the Standard.] 
Analysis: Proceed as directed for Bacitradn in Antibiot- 
ics—Microbial Assays {81). 

Acceptance criteria: 90.0%—120.0% 

5PEC1FIC TESTS 

o PH (791): 8.0-9.5 in a 50 mg/mL solution 

* Loss on Dryeng (731): Dry 100 mg in a capillary-stop- 

pered bottle in a vacuum at a pressure not exceeding 
5 mm of mercury at 60 11 for 3 n: it loses NMT 8.5% of its 
weight. 

ADDITIONAL REQUIREMENT5 

* Packaging and Storage: Preserve in tight containers. 

a Labeling: Label it to indicate that it is for veterinary use 
only. Label it to state the content of badtracin in terms 
of grams per pound, each gram of bacitradn belng 
equivalent to 42,000 Badtracin llnlts. 


* USP Reference Standards <11) 
USP Bacitracin Zinc RS 


Bacitracin and PoIymyxin B Sulfate 
Topical Aerosol 

DEFINITION 

Badtracin and PoEymyxin B Sulfate Topical Aerosol is a sus- 
pension of Bacitracin and Poiymyxin B Sulfate in a suitable 
vehicle, packaged in a pressurized Container with a suita¬ 
ble inert propellant. It contains NLT 90.0% and NMT 
1 30.0% of the labeled amounts of badtracin and 
polymyxin B. It may contain a suitable local anesthetic. 

Prepare the specimen for the fol łowi ng tests and assays as 
follows. Malntain the Container in the inverted position 
throughout this procedurę. Storę the Container in a 
freezer at -70° for 16-24 h. Remove the Container from 
the freezer, promptly puncture the Container, and allow 
the propellant to vo!atilize. Open the Container, and mix 
the contents. 

IDENTIFICATION 

* A. Thin-Layer Chromatographic Identification Test 

{201 BN P) 

Sample: Prepare as directed above. 

Analysis: Test as directed in the section For Creams, Lo~ 
t/om, and Ointments in the chapter. 

Acceptance criteria: Meets the requirements 

ASSAY 
° Bacitracin 

(See Antibiotics—Microbial Assays (81)0 
Sample solution: Use a portion of the contents of one 
Container, containing nominally 500 USP Bacitracin 
Units, prepared as directed above. Transfer to a suitable 
separator containing 50 mL of ether, and extract with 
three 25-mL portions of Buffer B. 1 (see the chapter). 
Combine the buffer extracts in a 100-mL volumetric 
fiask, dilute with Buffer B. 1 to volume, and mix. 

Analysis: Proceed as directed in the chapter. Add suffi- 
dent 0.01 N hydrochloric acid to this solution so that 
the amount of hydrochloric acid in the Test Dilution is 
the same as in tne median level of the standard. Dilute 
with Buffer B. 1 to obtain a Test Dilution having a bacitra¬ 
dn concentration that Es nominally equfva!ent to the 
median level of the standard. 

Acceptance criteria: 90.0%-1 30.0% 

* POLVMYXIN B 

(See Antibiotics—Microbial Assays (81).) 

Sample solution: Use a portion of the contents of one 
Container, containing nominally 5000 USP Polymyxln B 
Units, prepared as directed above. Transfer to a suitable 
separator containing 50 ml of ether, and extract with 
three 25-mL portions of Buffer B.6 (see the chapter). 
Combine the buffer extracts in a 100-mL volumetric 
fiask, dilute with Buffer B.6 to volume, and mix, 

Analysis: Proceed as directed in the chapter. Dilute a 
suitable aiiquot of the Sample solution with Buffer B.6 to 
obtain a Test Dilution having a polymyxin B concentra¬ 
tion that is nominally equlva!ent to tne median leve! of 
the standard. 

Acceptance criteria: 90.0%-1 30.0% 

SPECIFIC TESTS 

* Water Deteriuination, Method I (921) 

Analysis: Use a portion of the contents of one Con¬ 
tainer, prepared as directed abovą and 20 mL of a mix- 
ture of toluene and methanol (7:3) in place of metha- 
nof in the titratlon vessel. 
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Acceptance criteria: NMT 0.5% 

Change to read; 

° Other Requir£ments; It meets the requirements for *Tap~ 
icai Aerosols (603)* ęcn i-Mayzom, *n the sections Pres surę 
Test , Minimum FĘ and Leakage Test. 

AOD0T1ONAL REQUSREM!£NT$ 

* PACKAGtNG AND Sto RAGĘ: Presen/e in pressurized eontaln- 
ers, and avośd exposure to excessive heat. 

a USP Reference Standards {11} 

USP Bacitracin Zinc RS 
USP Pofymyxin B Sulfate RS 


Bacitracin Zinc 



Badtracins, zinc complex; 

Bacitracin zinc complex [1405-89-6], 

DEFINITION 

Bacitracin Zinc Is the zinc complex of bacitracin, which eon- 
sists of a mbtture of antimicrobial polypeptides, the main 
components belng badtracins A, BI, B2, and B3. It has a 
potency of NLT 65 Bacitracin Unlts/mg, calculated on the 
dried basis, Jt contains NLT 4.0% and NMT 6.0% of zinc 
(Zn), calculated on the dried basis. 

IDENTIFICATION 

• A. Meets the reąuirements of the test for Composition of 

Bacitracin 

■ B. Meets the reguirements of the test for Zinc Content 

A5SAY 

* Procedurę 

(See Antibiotics—Microbictl Assoys (81).) 

Analysis: Proceed as directed fn the chapter. 

Acceptance criteria: NLT 65 Bacitracin Units/mg on the 
dried basis 

IMPURITJES 


Bele te the foflowing: 

** Residue ON IGNITION (281): NMT 0.5%* (Em Hun-aow) 

5PECIFIC TE5TS 
» Composition of bacitracin 

Diluent: 40 g/L of edetate disodium in water adjusted 
with 8 N sodium hydroxide to a pH of 7.0 

Soiution A: 34,8 g/L of dibasic potassium phosphate in 
water 

Solution B: 27,2 g/L of monobasic potassium phos¬ 
phate in water 

Solution C: Solution B and Solution A (9:2), The pH of 
the mlxture is about 6, 

Solution D: 04 mM edetate disodium in a mlxture of 
Solution C and water (1:3) 


Solution E: Methanol and acetonitrile (27:2) 

Mobile phase: Solution E and Solution D (63:37) 

System suitability solution: 2mg/mL of USP Bacitracin 
Zinc RS in Diluent 

Reporting threshold solution: 0,01 mg/mL of USP 
Bacitracin Zinc RS from System suit a bil i ty solution in 
water 

Peak Identification solution: 2 mg/mL of USP Bacitra- 
cin Zinc RS ii i Diluent. Heal in a bolllng water bath for 
30 min, and cool to room temperaturę, 

Sample solution: 2 mg/mL of Bacitracin Zinc in Diluent 
Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm and 300 nm. Quantitative anaf- 
ysis is performed at 254 nm; 300 nm is only used to 
identlfy the location of bacitracin F, 

Coiumn; 4,ó-mm x 25-cm; end-capped 5-f.mn packing 

Flow ratę: 1 mL/min 
injection volume: 100j.iL 

Run time: NLT 3 times the retention time of bacitracin 
A 

System suitability 

Sampłes: System suitability solution and Peak Identifica¬ 
tion solution 

Analyze the Peak identifkation soiution at 300 nm, Idem 
tify bacitracin F, a known impurity, using the re!ative 
retention time provided in Tobie 1. Analyze the System 
suitability soiution at 254 nm, Identlfy the peaks of the 
most active components of bacitracin (badtracins A, 
BI, B2, and B3), early eluting peptides (those eluting 
before the peak due to bacitracin BI), and the Impu- 
rity (bacitracin F) using the relatlve retention time val- 
ues in Tobie L 


labie 1 


Name 

Naturę of 
Component 

RelaEiye 

Mentiqn 

Time 

Bacitracin Cl 

Early eluting peptides 

0,5 

Bacitracin Ć2 

0,6 

Bacitracin C3 

0,6 

Bacitracin BI 

Actrve bacitracin 

07 

Bacitracin B2 

07 

Bacitracin 83 

0,8 

Bacitracin A 

1.0 

Bacitracin F 

Impurity 

2.4 


Suitability requirements 
Peak-to-valley ratio: NLT 1.2 
The Peak~tQ-valley rotio is calculated as follows: 


Result - HplH v 

Hp = height above the baseline of the peak due to 
bacitracin BI 

H v = height above the baseline of the lowest point 
of the curve separating the bacitracin 
BI peak from the bacitracin B2 peak 

Analysis 

Sam pies: Diluent, Reporting threshold solution, and 

Sample solution 

Quantitative analysis is performed at 254 nm. 

Content of bacitracin A 

Calculate the percentage of bacitracin A in the portion 
of Bacitracin Zinc taken: 

Result = (/>/rr) x 100 

r A - peak area of bacitracin A from the Sample 
solution 
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r T = sum of all peak areas above the reporting 
threshold from the Sample solution 
Content of active badtradn 
Calcu tatę the percentage of active badtradn 
(badtracin A, BI, B2, and B3) in the portion of 
Badtradn Zinc taken: 

Result = [(r„ + rei + + r fl j)/r r ] x 100 

r A = peak area of badtradn A from the Sample 
salut tort 

r S i - peak area of badtradn BI from the Sample 
solution 

r B 2 - peak area of badtracin B2 from the Sample 
solution 

ftu = peak area of badtracin B3 from the Sample 
solution 

r T - sum of all peak areas above the reporting 
threshold from the Sample solution 
Limit of early eluting peptides 
Calcu la te the percentage of early eluting peptides 
(peaks eluting before "badtracin BI) in the portion of 
Bacitracin Zinc taken: 

Result - (r P /r r ) x 100 

r P = sum of peak areas for all peaks before 
bacitracin BI from the Sample solution 

r r = sum of all peak areas above the reporting 
threshold from the Sample solution 

Limit of bacitracin F 

Calculate the percentage of bacitracin F in the portion 
of Badtradn Zinc taken: 

Result - (ff/rA) x 100 

/> - peak area of badtracin F from the Sample 

solution 

r A = peak area of bacitracin A from the Sample 
solution 

Acceptanee criteria: See Tobie 2. Disregard any peaks 
from the Sample solution that are observed in the Diiu- 
ent chromatogram. Disregard any peaks from the Sam- 
ple solution having a peak area less than badtracin A in 
the Reporting threshold solution. 


Table 2 



Acceptanee 

Criteria 

f%> 

Content of bacitracin A 

MLI 40.0 

Content of actJve bacitracin 

NLT 70.0 

Limit of early elutinp peptides 

NMT 20.0 

limit of bacitracin F 

NMT 6,0 


* Zinc Content 

[Not£—T he Standard Solutions and the Sample solution 
may be quantitativefy diluted with 1 mM nydrochloric 
add, if neeessary, to obtain Solutions of suitable con- 
centrations, adaptable to the linear or workEng rangę of 
the instrument.] 

Standard slock solutioii: 10 mg/mL of zinc from zinc 
oxide in 1 N hydrochloric acid, Prepare as fotlows. 
Transfer a suitable amount of zinc oxide to a suitable 
yoJumetric fiask, add 1 N hydrochloric acid ustng 32% 
of the finat volume, warm to dissolve / cool and dilute 
with water to volume. 

Standard Solutions: 0.5, 1.5, and 2.5 pg/mL of zinc 
from Standard stock solution in 0.001 N nydrochloric 
add 

Sample stock solution: 2 mg/mL of Bacitracin Zinc in 
0.01 N hydrochloric acid 

Sample solution; 0.02 mg/mL of Bacitracin Zinc from 
Sample stock solution in 0.001 N hydrochloric acid 


Instrumental condttions 

(See TUom/c Absorption Spectroscopy (852),) 

Modę: Atomie absorption spectrophotometry 
Analytical wavelength: 21 3.8 nm 
Lamp: Zinc hollow-cathode 
Flame: Air-acetyiene 
Blank; 0,001 N hydrochloric acid 
Analysis 

Samples: Standard Solutions, Sample solution, and Blank 
Plot the absorbances of the Standard Solutions versus 
concentration, in ug/mL, of zinc, and draw the 
straight linę bestfitting the three ptotted points. From 
the graph, determine the concentrafion, in pg/mL, of 
zinc in the Sample solution. 

Calculate the percentage of zinc in the portion of Bad- 
tracin Zinc taken: 


Result = Cx D x ( V/W) x F x 100 

C = concentration of zinc in the Sample solution 
obtained from the curve (pg/mL) 

D - dilution factor for the Sample solution t 
100 mL/mL 

U - volume of Sample stock solution (ml) 

W ~ weight of Bacitracin Zinc used to prepare the 
Sample stock solution (mg) 

F - conversion factor, 0.001 mg/jug 
Acceptanee criteria; 4 T 0%-Ó,0% on the dried basis 

* PH (791) 

Sample solution: A saturated solution En water contain- 
ing about 100 mg/mL 
Acceptanee criteria: 6.0-7.5 

* Loss ON Drying (731) 

Sample: 100 mg 

Anafysrs: Dry the Sample En a capillary-stoppered bottle 
unefer vacuum at 60° for 3 h. 

Acceptanee criteria: NMT 5.0% 

« Steriuty Tests (71): Where the labę! States that it is ster- 
ile, it meets the reguirements of the chapter. If the mem¬ 
branę filtratlon test is used, add 20 g of edefale disodium 
to each L of Fluid A. 

ADDITIONAL REQUIREMENT5 

9 PACKAGING and Storage: Preserve in lighl containers, 
and storę below 25°. 

o Labeling: Label it to indicate that it is to be used in the 
manufacture of nonparenteral drugs only, Where it is 
packaged for presenption compounding, label Et to indi¬ 
cate that it is not sterile and that the potency cannot be 
assured for longer than 60 days after opening, and to 
State the number of Badtradn Units/mg. Where it is Em 
tended for use in preparing sterile dosage forms, the la¬ 
bel States that it is sterile or must be subjected to further 
Processing during the preparation of sterile dosage 
form s, 

■ USP Reference Standards (11) 

USP Bacitracin Zinc RS 


Bacitracin Zinc Ointment 


DEFINITION 

Bacitracin Zinc Ointment is Bacitracin Zinc in an anhydrous 
ointment base. It contams NLT 90.0% and NMT 140,0% 
of the labeled amount of badtracin, 

IDENTIFICATION 

* A. Thin-Layer Ghromatographic Identification Test 

(201BNP): Meets the reguirements 
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ASSAY 

* Procedurę 

(See Antibiatics—Mlćrobial Assays (81)-) 

Standard solution: Proceed as directed in the chapter* * 
To each fet Dilution of the standard add sufficient hy¬ 
drach lortc add to obtain the same concentration of rty- 
drochloric add as in the fet Dilution of Ointment. 
Sampie solution; Use a portion of Ointment shaken 
with about 50 ml of ether In a separator and extraeted 
with four 20-mL portions of 0,01 N hydrochloric add. 
Combine the add extrarts, and dilute with 0.01 N hy- 
drochioric acid to a suitabie volume, 

Analysis: Proceed as directed in the chapter. Dii u te Lhe 
Sampie solution with Buffer B. 1 to obtain a fet Dilution 
having a bacitracin concentration that is nominally 
equivalent to the median Ievel of the standard. Add suf- 
ficient hydrochtoric add to each Test Dilution of the 
standard to obtain the same concentration of hydro¬ 
chloric acid as in the Test Dilution of the sampie. 
Acceptance criteria: 9 QjD%-140;Ó% 

5PECIFIC TE5TS 

* Water Determination, Method I (921) 

Analysis: Use 20 mL of a mixture of toluene and meth- 
anol (7:3) in place of methanol in the titration vesseL 
Acceptance criteria: NMT 0.5% 

* Minimum Fili (755): Meets the requirements 

ADDBTBONAL REQUIREMENTS 

e Packaginc ano Storage: Preserve in welhclosed contain- 
ers containing NMT 60 g, uniess labeled solely for hospi- 
tal use, preferably at controlled room temperaturę. 

* USP Reference Standards (11) 

USP Bacitracin Zinc RS 


Bacitracin Zinc Soluble Powder 


» Bacitracin Zinc Solubte Powder is a mixture of 
Bacitracin Zinc and zinc proteinates. It contains 
not less than 90.0 percent and not morę than 
120.0 percent of tne labeled amount of 
bacitracin. 

Packaging and storage— Preserve in Light containers. 
Labeling —La bel it to ind i ta te that it is for veterinary use 
only. Labę! rt to State the content of bacitracin in terms of 
grams per pound, each gram of bacitracin being equivalent 
to 42,000 Bacitracin Units. 

USP Reference standards (11)— 

USP Bacitracin Zinc RS 

toss on drying (731)—Dry about 100 mg, accurateiy 
weighed, in a caplllary-stoppered bottle in vacuum at a 
pressure not exceeding 5 mm of mercury at 60 a for 3 hours: 
it loses not morę than 5.0% of its weight. 

Zinc content —Using Powder, proceed as directed for Zinc 
content under Bacitracin Zinc. Calculate the zinc content, in 
q, in relation to each 42,000 Badtracin Units in the speci- 
men taken by the formula: 

280,000C/ WA 

In which A is the bacitracin content of the spedmen, in 
Bacitracin Units per g, and the other terms are as defined 
therein: it contains not morę than 2.0 g for each 42,000 
Bacitracin Units. 


Change to read: 

Assay—Dissolve an accurateiy weighed guantity of Powder 
quantitatively in 0.01 N hydrochloric acid to obtain a stock 
solution containing about 100 Bacitracin Units per mL. Pro¬ 
ceed as directed under Antibiotics—Microbial Assays (81), us¬ 
ing an accurateiy measured volume of this stock solution 
diluted quantitatively and stepwise with ? Buffer R 1 * <cn i 
2010 t0 obtain a fet Dilution havmg a concentration as- 
sumed to be eguaf to the median ciose tevel of the Stan¬ 
dard, In preparing each test dilution of the Standard, add 
additiona! hydrochloric acid to each to obtain the same 
concentration of hydrochloric acid as in the Test Dilution , 


Bacitracin Zinc and Polymyxin B 
Sulfate Ointment 


DEFINITION 

Badtracin Zinc and Polymyxin B Sulfate Ointment contains 
the equivalent of NLT 90.0% and NMT 130.0% of the 
labeled amounts of bacitracin and polymyxin B. ft may 
contain a suitabie local anesthetic. 

IDENTIFICATION 

■ A. Thin-Iayer Chromatographic Identification Test 

(201BNP): Meets the reguirements 

ASSAY 

* Bacitracin 

(See AntibfOtics—Microbial Assays (81)). 

Standard solution: Proceed as directed m the chapter. 
To each Test Dilution of the standard add sufficient hy¬ 
drochloric acid to obtain the same concentration of hy¬ 
drach loric acid as in the Test Dilution of Ointment. 
Sampie solution: Shake a portion of Ointment with 
about 50 mL of ether in a separator, and extract with 
four 20-mL portions of 0.01 N hydrochloric acid. Com¬ 
bine the acid extracts, and dilute with 0,01 N hydro¬ 
chloric acid to a suitabie volume. 

Analysis: Proceed as directed in the chapter. Dilute the 
Sampie solution with Buffer B.l to obtain a fef Dilution 
having a badtracin concentration that is nominally 
equivaJent to the median !evel of the standard. Add suf¬ 
ficient hydrochloric acid to each fet Dilution of the 
standara to obtain the same concentration of hydro¬ 
chloric acid as in the fef Dilution of the sampie. 
Acceptance criteria: 90.0%-1 30.0% 

* POLYMYXIN B 

(See Antibiotics — Microbial Assays (81». 

Sampie solution: Shake a portion of Ointment with 
about 50 ml of ether in a separator, and extract with 
four 20-mL portions of Buffer B.6 (see the chapter). 
Combine the buffer extracts, and dilute with Buffer B>6 
to a suitabie volume. 

Analysis: Proceed as directed in the chapter. Dilute the 
Sampie solution with Buffer B.6 to obtain a fef Dilution 
having a polymyxin B concentration that is nominally 
equivalent to the median ievel of the standard. 
Acceptance criteria: 90.0% 1 30.0% 

3PECIFI0 TESTS 

* Water Deterwiination, Method / (921) 

Analysis: Use 20 mL of a mixture of toluene and meth¬ 
anol (7:3) in place of methanol m the titration vessel, 
Acceptance criteria: NMT 0,5% 

* Minimum Fill (755): Meets the requirements 

ADDmONAL REQUIREMENT5 

■ Packaginc and Storage: Preserve in welhdosed, light- 
resistant containers. 
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* U5P Reference Standards (11) 
USP Badtracin Zinc RS 
USP Po!ymyxin B Sulfate RS 


® USP Reference Standards (11) 
USP Badtracin Zinc RS 
USP Pofymyxin B Sulfate RS 


Bacstracin Zinc and Poiymyxin B 
Sulfate Ophthalunic Ointment 

DEFINITION 

Badtracin Zinc and Potymyxm B Sulfate Ophthalmic OinN 
ment contains the eqmvalent of NLT 90.0% and NMT 
1 30.0% of the labeled amounts of badtracin and 
polymyxin B, 

IDENTIFICATION 

* A, Thjn-Layer Cheomatocraphic Identification Test 

(201BNP): Meets the reguirements 

ASSAY 

e BACITRACIN 

(See Antibiotics—Microbial Assoys (81).) 

Standard solution: Proceed as directed in the chapter. 
To each Test Dilution of the standard add suffldent hy- 
drochloric acid to obtain the same concentration of ny- 
drochloric acid as in the Test Dilution of Ophthalmic 
Ointment. 

Sample solution; Use a portion of Ophthalmic Oint- 
ment shaken with about 50 ml of ether in a separator 
and extracted with four 20-mL portions of 0.01 N hy- 
drochloric acid, Combine the acid extracts, and dilute 
with 0,0] N hydrochloric add to a suitable vo[ume. 
Analysis: Proceed as directed in the chapter. Dilute the 
Sample solution with Buffer B.1 to obtain a Test Dilution 
having a badtracin concentration that is nominally 
equivalent to the median Eevel of the standard. 
Acceptance criteria: 90.0%-1 30.0% 

® POLYMYXIN B 

(See Antibiotics—Microbial Assoys (81),) 

Sample solution: Shake a portion of Ophthalmic Oint¬ 
ment with about 50 mL of ether in a separator, and 
extract with four 20-mL portions of Buffer B<6 (see the 
chapter), Combine the buffer extracts, and dilute with 
Buffer 6.6 to a suitable volume. 

Analysis: Proceed as directed in the chapter. Dilute the 
Sample solution with Buffer fi. 6 to obtain a Test Dilution 
havlng a polymyxin B concentration that is nominally 
equivalent to the median !evel of the standard. 
Acceptance criteria: 90,0%-130.0% 

SPECIFIC TESTS 

* Sterility Tests (71): Meets the reguirements 

* Other Requirements: It meets the reguirements in 

Ophthalmic Products — Quafity Tests (771), 

AODITIONAL REQUSREMENTS 

* Packagjng and Storage: Preserve in eollapsible 
ophlhalmfc ointment tubes. Storę at controlied room 
temperaturę. 


Baclofen 



C 10 H 12 CINOz 213.66 

Butanoic acid, 4-arnmo-3-(4-chlorophenyf)-; 
/3-(Aminomethyl)-p-chiorohydrocinnamic acid [11 34-47-0]. 

DEFINITION 

Baclofen contains NLT 98.0% and NMT 102,0% of baclofen 
(C la H 12 CiNOz), calculated on the anhydrous basis. 

IDENTIFICATION 
® A, Bnfrarep Absorption (197M) 

* B, The retention time of the Sample solution corresponds 
to that of the Standard solution , as obtained in the Assay . 

ASSAY 
« Procedurę 

Solution A: DissoDe 1.38 g of potassfum dihydrogen 
phosphate and 1.74g of sodium-l-pentanesulfonate in 
1 L of water. Adjust with dilute phosphoric acid to a pH 
of 3.0. 

Solution B: Acetonitrile and methanol (1:1) 

Diluent: Solution A and Solution B (65:35) 

Mobile phase; See Table L 


Table 1 


Time 

fmin^ 

Solution A 
(%1 

Solution B 

0 

65 

35 

5 

65 

35 

15 

45 

55 

25 

45 

55 

27 

65 

35 

30 

65 

35 


Standard solution: 0.2 mg/mL of USP Baclofen RS in 
Diluent 

Sample solution: 0.2 mg/mL of Baclofen in Diluent 
Chromatographk system 
(See Chromotography (621), System Suitability.) 

Modę: LC 

Detector: UV 225 nm 

Column: 4.6-mm x 25.0-cm; 5-pm packing LI 
Column temperaturę: 35° 

Flow ratę: 0.8 mL/min 
Injection volume: 10 pi 
System suitability 
Sample: Standard solntian 
Suitability requirements 
Tailing factor: NMT 1.5 
Rdaih/e standard deviation: NMT 1.0% 

Analysis 

Sam pies: Standard solution and Sample solution 
Calcufate the percentage of baclofen (C 10 H 12 CINO 2 ) in 
the portion of the Baclofen taken; 

Result = (ru/rs) x ( Q/C u ) x 100 

ru = peak response from the Sample solution 

rs = peak response from the Standard solution 
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Cs = concentration of USP Badofen RS In the 
Standard soiution (mg/ml) 

Cu - concentration of Badofen In the Sample 
soiution (mg/mL) 

Acceptance criteria: 98*0%-! 02.0% on the anhydrous 
basis 

SMPURITIES 

* RE5IDUE ON IGNITION <281); NMT 0,3% 

Detete the foifowing: 

** Heaw Metals, Method li <231); NMT 10 ppm* (ornat u 

\zn-ZQ\U) 

■ ORGANIC 1MPURITIES 

Soiution A, Soiution B, Diluent, Mobile phase, and 
Chromatographic system: Proceed as directed In the 
Assay. 

Standard soiution: 0.0015 mg/mL of USP Badofen RS 
and 0.003 mg/mL of USP Badofen Related Compound 
A RS in Diiuent 

Sample soiution: 03 mg/mL of Badofen in Diiuent 
System suita bil ity 
Sample: Standard soiution 
[NoiE—See Table 2 for relative retention times,] 
Suitabiiity requirements 
Taillng ractor: NMT 13 for badofen 
Reiative standard deviation: NMT 5.0% for both 
badofen and badofen rdated compound A 
Analysis 

Sam pies; Standard soiution and Sample soiution 
Calculate the percentage of badofen related com¬ 
pound A in the portion of the Badofen taken; 

Result = ( rjrs ) x ( Cj/C u ) x 100 

r u - peak response of badofen related compound 
A from the Sample soiution 

r$ ~ peak response of badofen related compound 
A from the Standard soiution 
Q = concentration of USP Badofen Related 

Compound A RS in the Standard soiution 
(mg/mL) 

Cu - concentration of Badofen in the Sample 
soiution (mg/mL) 

Calculate the percentage of any unspedfied impunty 
in the portion of the Badofen taken: 

Result = (ru/fs) x ( Cs/Co ) x 100 

ru - peak response of any unspedfied impurlty 
from the Sampie soiution 

fs = peak response of badofen from the Standard 
soiution 

Cs = concentration of USP Badofen RS in the 
Standard soiution (mg/mL) 

Cu = concentration of Badofen in the Sampie 
soiution (mg/mL) 

Acceptance criteria: See Table 2. 


Tabie 2 


Na me 

Relative 

Retention 

Time 

Acceptance 

Criteria, 

NMT 

Badofen 

1.0 


Badofen related compound A 

2,3 

1.0 

Any rndividual unspedfied lm- 
puritv 

— 

0.10 

Total inriDunties 

— 

2,0 


5FECEHC TE5TS 

* WATER DETERMINATION, Method I <921): NMT 3,0% 

ADDITIONAL REQU1REMENTS 

® PACKAGJNG AND STGRAGE: Preserve in trght containers. 

Storę af room temperaturę. 

« OSP Referencie Standards (11) 

USP Badofen RS 

USP Badofen Related Compound A RS 
4-(4-Chlorophenyl)-2-pyrrolidinone. 

CtoHtoCINO 195,65 


Badofen Compounded Orali Suspension 

DEFINITION 

Badofen Compounded Orał Suspension contalns NLT 90,0% 
and NMT 110,0% of the labeled amount of badofen 
(C !Q H ]2 GN0 2 ). 

Prepare Badofen Compounded Orał Suspension 5 mg/mL as 
follows (see Pharmaceutical Como o unding—Nons ter i te Prep- 
arations (795)). 


Badofen 

500 mq 

Vehtcle; a Id mrxture ofVehrde for Oraf 
Soiution (regular or sugar-free), NF t and Ve- 
hicie for Orał Suspension, NF f a sufficient 
ouantity to make 

100 mL 


If using Badofen Tablets f place the Tablets in a suitable mor- 
tar and comminutę to a fine powder, or add Badofen 
powder, Add 5 mL of the Vehide to wet the powder, and 
triturate the powder to form a fine pastę, Add the Vehide 
in smali porttons almost to volume, and mix thoroughly 
after each addition. Transfer, stepwise and quahtitat1vely, 
the contents of the mortar to a calibrated bottie. Add 
sufficient Vehide to bring to finał volume, and mix welL 

ASSAY 
o Procedurę 

Mobile phase: AcetonitrEle and 0.05 M monobasic so- 
dium phosphate (20:80), Adjust with phosphoric acid 
to a pH of 3,5. 

Standard soiution: 5 pg/mL of USP Badofen RS in 
water 

Sample soiution: Shake thoroughly by band each bot¬ 
tie of Orał Suspension. Pipet 0.5 mL of Orał Suspension 
from each bottie to a 500-mL volumetric fiask, dilute 
with water to volume to obtain a concentration of 
5 jig/mL, and pass through a 0.22-pm polyvinylidene 
fluoride (PVDF) fifter. 

Chromatographic system 
(See Chromatograpny (621), System Suitabiiity.) 

Modę: LC 

Detector: UV 220 nm 
Column; 4,6-mm x 25-cm; 5-pm pac king LI 
Flow ratę: 1 mL/min 
Injection volume: 15 JJ.L 
System suitabiiity 
Sample: Standard soiution 
[Notę —-The retention tsme of badofen is about 5,5 
min.] 

Suitabiiity requirements 

Relative standard deviation: NMT 2.0% for replicate 
Injections 
Analysis 

Samples: Standard soiution and Sample soiution 
Calculate the percentage of the labeled amount of 
badofen (CioHtaCINO^) in the portion of Orał Suspen¬ 
sion taken: 


Result - (ru/r 5 ) x (Cs/Cu) x 100 














Official Monographs / Baclofen 2945 


USP 40 


fu - peak response from the Sample solution 

fs - peak response from the Standard solution 

G - concentration of USP Baclofen RS in the 
Standard solution (pg/mL) 

G - nominał concentration of baclofen in the 
Sample solution (pg/ml) 

Acceptance criteria: 9Q,0%-110.0% 

SPECIFIt TESTS 

- PH (791): 4.2-5.2 

ADDBTIONAL StEQUIREMENTS 

■ Packaginc and Storage: Package in tight, light-resistant 
containets. Storę in a refngerator. 

» Beyond-Use Datę: NMT 35 days after the day on which 
it was compounded when sto red in a refngerator 

* Labeling: Label it to state that it is to be weil shaken, 
and to State the Beyond-Use Datę. 

e USP Reference Standards (11) 

USP Baclofen RS 


Baclofen Tablets 


DEFINITION 

Baclofen Tablets contain NLT 90.0% and NMT 1 10.0% of 
the labeled amount of baclofen (CmHiaCfNOa), 

IDENTIFICATION 

« A. The retentlon time of the Sample solution corresponds 
to that of the Standard solution , as obtained in the Assay. 

ASSAY 
• Procedurę 

Diluent: Methanol, water, and giacial acetic adcl 
(30:66:4) 

Mobile phase: Methanoł, 0.3 N acetic add, and 0.36 
N sodium 1-pentanesulfonate (44:55:2) 

Standard solution: 4 mg/mL of USP Baclofen RS tn 
Diluent 

Sample solution: Weigh and finely powder NLT 20 
Tablets. Transfer an amount equivalent to 40 mg to a 
50-ml fiask. Add 10.0 mL of Diluent to the fiask. Soni- 
cate to disperse, and shake by mechanical means for 30 
min, Centrlfuge a portion of this solution for 5 min, 
and filier. 

Chromatographic system 

(See Chromatograpny (621), System Suitabiiity.) 

Modę: LC 

Detector: UV 265 nm 

Column: 3.9-mm x 30<m; 10-jim packing LI 
Flow ratę: O.ó mL/min 
Injection voiume: 10pL 

Run tlme: NLT 3 ftmes the retention time of baclofen 
System suitabiiity 
Sample: Standard solution 
Suitabiiity reguirements 
Relative standard deviation: NMT 2,0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of labeled amount of 
baclofen (CioHizCJNOJ in the portion of Tablets 
taken: 

Result = (ru/fs) x (G/G) x 100 

r u - peak response from the Sample solution 

r s - peak response from the Standard solution 

G = concentration of USP Baclofen RS in the 
Standard solution (mg/mL) 

G - nominał concentration of the Sample solution 
(mg/mL) 


Acceptance criteria: 90.0%-110,0% 

PERFORMANCE TESTS 

* Dissolution, Procedurę for a Pooied Sample (711) 

Medium: 0.01 N hydrochtonc add; 500 ml for Tablets 
containing NMT 10 mg of baclofen; 1 000 mL for Tab¬ 
lets tontainmg morę than 70 mg of baclofen 
Apparatus 2: 50 rpm 
Time: 30 min 

Mobile phase: Proceed as directed in the Assay. 
Standard solution: USP Baclofen RS in Medium 
Sample solution: Sample per Dissolution (711), 
Chromatographic system 
(See Chromatograpny (621), System Suitabiiity.) 

Modę: LC 

Detector: UV 265 nm 

Column: 3,9-mm x 30-em; 10-jum packing LI 
Flow ratę: 0.6 mL/min 
Injection volume: 190 llL 
System suitabiiity 
Sample: Standard solution 
Suitabiiity reguirements 
Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
baclofen (CiaH^CłNO?) dissolved: 

Result - (rjrs) x G x V x (7/L) x 100 

ni - peak response from the Sample solution 

rj = peak response from the Standard solution 

G ~ concentration of USP Baclofen RS in the 
Standard solution (mg/mL) 

V ~ volume of Medium; 500 or 1000 mL 
i = label clalm (mg/Tabłet) 

Tolerances: NLT 75% (Q) of the labeled amount of 
baclofen (GaHizCINC^) is dissolved, 

* UNIFORIWITY OF DOSAGE Units (905): Meet the 

requirements 

IMPURITIES 
o ORCANIC IMPURITIES 

Diluent, Mobile phase, Sample solution, Chromato- 
graphrc system, and System suitabiiity: Proceed as 
directed in the Assay. 

Standard stock solution: 1 mg/mL of USP Baclofen Re- 
fated Compound A RS in methanol 
Standard solution: 0.7 6 mg/mL of USP Baclofen Re- 
Jated Compound A RS in Diluent from the Standard 
stock solution 
Analysis 

[Notę—T he elution order is baclofen followed by 
baclofen related compound A.] 

Samples: Sample solution and Standard solution 
Calculate the percentage of baclofen related com¬ 
pound A in the portion of Tablets taken: 

Result = (rufrs) x (G/G) x 100 

r u - peak area response from the Sample solution 

rs - peak area response from the Standard solution 

G - concentration of USP Baclofen Related 

Compound A RS in the Standard solution 
(mg/mL) 

Cu - nominał concentration of baclofen Sn the 
Sample solution (mg/mL) 

Acceptance criteria: NMT 4,0% 

ADDITIONAL REQUIREMENTS 

* Packaging and Storage: Preserve in wełl-closed contain- 

ers. Storę at controiled room temperaturę. 
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O USP REFERENCE STANDARD5 (11) 

USP Baclofen R$ 

USP Baclofen Related Compound A RS 
4-(4-Chlorophenyl)-2-pyrrolidinone, 
CioHioClINfO 195,65 


Balsalazide Disodium 



CuHnN 3 Na 2 0 6 .2H 2 0 437.31 

Benzoic acid, 5-[[4-[[(2-carboxyethyl)a min ojca rbonyl] 
phenyf]azo]“2“hydroxy-, disodium salt, dihydrate, (£)-; 
(£)-5-[[/>t(2-Carboxyethyl)carbamoyl]phenyl]azo3salicy!ic 
add, disodium salt, dihydrate [150399-21-6]. 

DEFINITION 

Balsalazide Disodium contatns NLT 98.0% and NMT 102,0% 
of Ci 7 Hi 3 N 3 NazO ó ■ IHiO* ealculated on the as-is basis, 

IDENTIFICATION 

• A, INFRARED ABSORPTtON (197K) 

* B, Ultra violet Absorption (197U) 

Sample solution: 10 ]jg/mL in water 
a C. Identification Tests—General, Sodium <191) 

ASSAY 
° Procedurę 

Sample: 219 mg 

Analysis: Add 80 ml of glacial acetic add to the Sam- 
ple , sanicate to di$soive, and titrate with 0.1 N perchlo- 
rlc add VS. Perform a blank determination, and make 
any necessary correction (see Titrimetry <541)). Each mL 
of 0.1 N perchlorEc acid is equivafent to 21.87 mg of 
C 1? HnN 3 Na 2 O fi 2H 2 0. 

Acceptance criteria: 98.0%-102,0% on the as-is basis 

IMPURITIES 
inorgaraic Impurities 


Detete the foltowmg: 

*• Heavy Metals, Method fl <231): NMT 20 ppm e (OHicial 1- 

|an-2016) 

Organie Impurities 

[Notę—O n the basis of the syntbetic route, perform either 
Procedurę I or Procedurę 2. Procedurę 2 is recommended 
when impurities 1, 2, and 3 listed in Impurity Tobie 2 may 
be present.] 

o Procedurę i 

Solution A: Dissolve 2.7 g of monobasic potassium 
phosphate in 1000 mL of water, and adjust with 10% 
potassium hydroxide solution to a pH of 6,00 ± 0,1, 
Drluent: Use Solution A , 

Solution B: Use acetonitrile. 

Standard solution: 0,5 jLig/mL of USP Balsalazide Diso¬ 
dium RS, 0,5 pg/ml of USP Balsalazide Related Com- 
pound A RS, 0,5 j.ig/ml of USP Balsalazide Related 
Compound B RS, and 0.5 pg/ml of USP Salicylic Acid 
RS in DlluenL If needed, a smali amount of acetonitrile 
may be added to facilitate dissolution. [Notę —USP Bal¬ 
salazide Related Compound A RS is the disodium salt of 
(£>5-[(p-carboxyphenyi)azo]-2-salicylic acid. Use the 
correction factor stated on the tabel of the USP Refer- 
ence Standard to calculate the concentration, as - 
appropnate.j 


Sample solution: 1 mg/mt of Balsalazide Disodium in 
Diluent 

Mobile phase: See the gradient table below. 


Time 
( iniin 

Solution A 
(%) 

Solution B 

0 

90 

10 

4 

90 

10 

40 

75 

25 

47 

75 

25 

55 

50 

50 

60 

50 

50 

60,1 

90 

10 

70 

90 

10 


Chromatographic system 

(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 238 nm 

Column: 4.6-mm x 25-cm; 5-pm packing LI 

Column temperaturę: 45° 

Flow ratę: 1 mL/min 
fnjection size: 30 juL 

System suitability 
Sample: Standard solution 
Suitability requirements 

Resolution: NLT 5 between balsalazide and balsala¬ 
zide related compound B 

Refative standard deviatron: NMT 5% for each 
peak 

Tailing factor: NMT 1.8 for the balsalazide peak 

Analysis 

Samptes: Standard solution and Sample solution 
Caiculate the percentage of each ind3vidual impurity in 

the portion of BalsaEazide Disodium taken: 

Result = (ru/r s ) x (C 5 /Cu) x 100 

ru = peak response for each individual impurity 
from the Sample solution 

r 5 = peak response for the corresponcling impurity 
from the Standard solution. [Notę—F or un- 
specified impurities, r s is the peak response 
for the balsalazide peak from the Standard 
solution.} 

Cs - concentration of the corresponding Impurity 
in the Standard solution (mg/ml), [Notę— 

For unspecified impurities, Cs is the concen¬ 
tration of balsalazide disodium in the Stan¬ 
dard solution.] 

Cu = concentration of Balsalazide Disodrum in the 
Sample solution (mg/mL) 

Acceptance criteria 

lndividual impurities: See Impurity Table 1. 

Reporting levei for impurities: 0.03% 

Total impurities: NMT 1.0% 


Impurity Table 1 


Mamo 

Relative 

Retentlon 

Time 

Acceptance 

Criteria, 

NIVIT 

Salicylic acid 

037 

0.05 

Balsalazide related 
compound 

0,70 

0.05 

Balsalazide 

1.00 

— 


3 (£)-S-[(p-Carboxyphenyl)azoT2-salicyltc add, 
b (£) -54{n7-[(2-Carboxyetbyl) c arbamoyl]ph eny I}azo)■ 2-sal icy]ic acid. 
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Impurity Table 1 (Continued) 


Name 

Relatlve 

Re ten ti on 

Time 

Acceptance 

Criteria, 

NMT 

Balsalazide related 
camDound B b 

1.2 

0.05 

Any other indmduaf urn 
soecifled imourEty 

— 

0.05 


Ł (£)-5-[(p-Carboxyphenyl)azol-2'Sćificylic add. 
b (£)-5-({m-[(2-Carboxyethy !)carbamoy I]pheny I)azg)-2-saIityIic acid, 


® Procedurę 2 

Soiutron A: Prepare 50 mM monobasic potassium 
phosphate buffer as follows: Dfssolve 6,8 g of monoba¬ 
sic potassium phosphate in 1 000 ml of water, and ad- 
just with 2 N potassium hydroxide solution to a pH of 
6.8-7,0, [Notę —To ensure proper Identification of im- 
purity 1, the pH must be maintained between 6.8 and 
7,0.3 

Solution B: Acetonitrile, methano! and Solution A 
(5:1:14) 

Solution C: Aceton itri te, methanol and Solution A 
(9:1:10) 

Diluent: Use Solution B. 

Mobile phase: See the gradient table below. 


Time 

(min) 

Solution A 

(%> 

Solution B 

Solution C 

(%) 

0 

100 

0 

0 

37 

0 

100 

0 

60 

0 

0 

100 

75 

100 

0 

0 

85 

100 

0 

0 


Standard solution: 0.075 mg/mL of USP Balsalazide 
Disodium RS in Diluent. [Notę— Use sonication to 
dlssolve,] 

Sensitivity solution: 0.375 pg/mL in Diluent , from 
Standard solution 

System suitability solution: 1.5 mg/mL of USP Balsata- 
zide Disodium RS and 1.5 )ig/mL of USP Balsalazide Re- 
lated Compound A RS in Diluent 
Sample solution: 1.5 mg/mL of Balsalazide Disodium 
in Diluent. [Notę— Use sonication to dissofve.j 
Chromatographic system 
(See Chromatography (621), System Suitability,) 

Modę: LC 

Detector: UV 300 nm 
Column: 4.6-mm x 15-cm; 3-pm packing LI 
Column temperaturę: 25°-27°. [Notę—T o ensure 
proper Identification of impurity 1, the column tem¬ 
peraturę must be maintained between 25° and 27°.] 
Flow ratę: 1 mL/min 
Injection size: 1 0 pL 
System suitability 

Samples: Standard solution, Sensitivity solution, and 
System suitability solution 

Suitability reąurrements 

Resolution: NLT 8.5 between balsalazide related 
compound A and balsalazide, from the System suito - 
bility solution 

Tailing factor: NMT 3.4 for the balsalazide peak, 
from the System suitability solution 
Signal-to-noise ratio: NLT 10, from the Sensltivity 
solution 

Relatrve standard deviation: NMT 2,0%, from the 
Standard solution 


Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of each individuaf impurity in 
the portion of Balsalazide Disodium taken: 

Result = (ru/rs) x (Q/Cu) x (1/F) x 100 

ru - peak response for each individuaJ impurity 
from the Sample solution 
r s = peak response for balsalazide from the 
Standard solution 

Cs = concentration of USP Balsalazide Disodium RS 
in the Standard solution 

Cu _ concentration of Balsalazide Disodium in the 
Sample solution (mg/mL) 

F = relative response factor (see Impurity Tobie 2) 

Acceptance criteria 

lndividual impurities: See Impurity Table 2. 

Report Ing level for impurities: 0.03% 

Total impurities: NMT 0.50% 


Impurity Table 2 


Narcie 

Relative 

Retention 

Time 

Relative 

Response 

Factor 

Acceptance 
Criteria, 
NMT fo/o> 

N-(4-Ami- 

nobenzoyl)™/?’ 

alaninę 0 

0.29 

1.8 

0.05 

Sal[cvlic add 

0.55 

1.4 

0,05 

Balsalazide related 
compound A b 

0.86 

1,4 

0.05 

Impurity l c 

0.91 

1.9 

0.05 

Impurity 2 d 

0.92 

1.4 

0.05 

Impurity 3 e 

0.94 

0.83 

0.05 

Balsalazide 

1.00 


_ 

Impurity 4 r 

1.35 

2.1 

0.05 

Impurity Su 

1.77 

0.91 

0.05 

Any other individ- 
ual unspedfied 
impurity 

— 

— 

0.05 


a This impurity may be present as twa peaks, Use the sum of the two 
peaks to cfetermine compl fance. 
h C£)-5TCP’ c 3rhoxyphenyl)azoJ'2-5alJcylk add. 

1 (f,£)-B f 5-di-[4’-(2-Carboxyethykarbarnoyl) phenylazo]-salicyłic: add. 

J tO™3-[4-CZ-Carbóxyethylcarbamoyl) phenylazol-saJicylic add. 

'• (f,£)-5-{ {2-[4-(2-C a rb oxy ethy I carba m oy I )pheny la zo] ■ A -[2-ca rboxye thy I- 
CcirbamoylJ] phenylazoj-salicyfic add. 

r (£)-2 - [4- (2-Car bo xy etl wica rba m oy I )ph enoxy ] -5- ([4 -(2-ta rb oxyethy I- 
carbamoyI)JphenylazoJ-benzoic acid 

9 (£)-2-Hyd roxy-5 -[[44|(T4so p rop oxy- 3-0X0 p ropyJ)am Eno] carbo nyi ] 
phenyl]azojbenzoic acid 

SPECOFIC TE5TS 

* Water Oeterjwnation, Method la (921): 7,8%-9.0% 

ADDmONAL REQUIRERflENTS 

» Packaging and Storage: Preserve in tight containers. 
Storę at controiled room temperaturę. 

* Labeling; If a test for Organie Impurities other than Test 1 
is used, the labeling States the test with which the artiele 
complles. 

* USP reference standards (11) 

USP Balsalazide Disodium RS 
USP Balsalazide Related Compound A RS 
(£)“5“[{p-Carboxyphenyl)azoj-2 sa]icylic acid, disodium 
salL 

Ci 4 H fl NzOsNa 2 330.12 
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USP Balsalazide Related Compound B RS 
(£)-5-{{m-[(2“Carboxyethy l)ca rbam oy I] pheny [}azo)-2-sa I i- 
cylic acid, 

CuHiiNjOe 357,17 
USP Salicylic Acid RS 


Balsalazide Pisodlum Capsules 

DEFINITION 

Balsalazide Disodium Capsules contain NIT 90.0% and NMT 
110.0% of the labeled amount of balsalazide disodium 
CCi 7 HiaN a NaaO« ■ 2 HżO). 

GDENT1FICATION 

* A. The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution, as 
obtained in the Assay. 
o B. LfLTRAVIOLEI ABSORFHON 

Using a 0.2-cm celi, record the UV spectrum of the Sam- 
ple solution, obtained in the Assay , En the rangę of 
200^100 nm: it exhibits maxima at about 261 nm and 
357 nm. 


Acceptance criteria: 90.0%-! 10.0% 

IMPURITIES 
Organie impurities 
0 PROCEDURĘ 

Buffer: Dissolve 2.7 g of monobasic potassium phos- 
phate in 1000 mL of water, and adjust with 10% po¬ 
tassium hydroxide solution to a pH of 6.00 ± 0.1. 

Diluent; Water 

Solution A: Buffer 

Solution B: Aceton i tri le 

Sample solution: Transfer an amount of finely crushed 
powder equivalent to 100 mg of balsalazide disodium 
to a 100-mL volumetric fiask, add 70 mL of Diluent, 
sonicate for 5 min, and di lute with Diluent to vo!ume. 
Pass a portion of this solution through a PVDF filter of 
0,45-pm porę size. 

Standard solution: 1.0 pg/mL of USP Balsalazide Diso¬ 
dium RS En Diluent 

System suitability solution: 1,0 pg/mL of USP Balsala¬ 
zide Disodium RS, 1.5 pg/mL of USP Balsalazide Related 
Compound A RS, O.Spg/mL of USP Balsalazide Related 
Compound B RS, and 0.5 jig/mL of USP Salicylic Add 
RS in Diluent 

Mobile phase: See the gradient tabte below. 


ASSAY 

* Procedurę 

Buffer: Add 5 ml of triethylamine to 1000 mL of water, 
and adjust with phosphoric acid to a pH of 6,00 ± 0.1, 
Mobile phase: Acetonitrife and Buffer (1:4) 

Diluent: Water 

Standard solution: óOpg/ml of USP Balsalazide DEso- 
dium RS in Diluent [Notę—U se sonication as necessary.] 
Sample stock solution: Transfer an equivalent to 
150 mg of balsalazide disodium, from the Capsules eon- 
tents, to a 100-mL vofumetric fiask, add 70 mL of Dilu¬ 
ent sonicate for 5 min, and dilute with Diluent to 
volume. 

Sample solution: 60 fig/mL of balsalazide disodium, 
from the Sample stock solution , in Diluent Pass a portion 
of this solution through a sultable filter, discarding the 
first 3 mL. 

Chromatographic system 

(See Chromatography (621), System Suito bili ty.) 

Modę: LC 

Detector: UV 360 nm 
Column: 4.6-mm x 25-cm; 5-pm packlng LI 
Column temperaturę: 30 rJ 
Flow ratę: 1 mL/min 
Injection slze: 1 0 p.L 
System suitability 
Sample: Standard solution 
Suitability reguirements 

Column efficlency: NLT 10,000 theoretical plates 

Taiirng factor: NMT 2.0 

Relative standard deviation: NMT 2.0% 

Analysis 

Sample: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
Ci 7 HnN 3 Na^Oe * * 2hbO in the portion of Capsules 
taken: 

Resuit - (ry/r 5 ) x (C s /Cu) x 100 

ru = peak response from the Sample solution 

r$ - peak response from the Standard solution 

C% ~ concentration of USP Balsalazide Disodium RS 
in the Standard solution (mg/mL) 

Cu - nominał concentration of balsalazide disodium 
in the Sample solution (mg/mL) 


Time 

Solution A 

Solution 6 

(min) 

(%) 

(%) 

0 

90 

10 

4 

90 

10 

40 

75 

25 

4 7 

75 

25 

55 

50 

50 

60 

50 

50 

60.1 

90 

10 

70 

90 

10 


Chromatographic system 

(See Chromatography (621), System Suitability .) 

Modę: LC 

Detector: UV 238 nm 
Column: 4.6-mm x 25-cm; 5-pm packing LI 
Column temperaturę: 45 d 
Flow ratę: 1 mL/min 
Injection size: 30 jxL 
System suitability 

Sam pies: Standard solution and System suitability 
solution 

Suitability reąuirements 

Resolution: NLT 5 between balsalazide and balsala¬ 
zide related compound B, System suitability solution 
Relative standard deviation: NMT 5.0%, Standard 
solution 

Tailing factor: NMT 1.5, Standard solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of each impurity in the por¬ 
tion of Capsules taken: 

Resutt = (ru/r s ) x (Cs/Cu) x (1/F) x 100 

ru = peak response for each individual impurity 
from the Sample solution 

fs = peak response for the balsalazide peak from 
the Standard solution 

Cs - concentration of USP Balsalazide Disodium RS 
in the Standard solution (mg/mL) 

Cu - nominał concentration of balsalazide 

disodium in the Sample solution , based on 
the label claim (mg/mL) 

- relative response factor (see Impurity Tobie 1) 


F 
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AccepEanee crltena 

lndivtdual impurities: See Impurity Table 1. 

Reporting levei for impurities: 0.05% 

Total impurities: NMT 1,0%. [NoTE—When reporting 
results for IndMdual impurities and Total impurities, 
disregard peaks correspondmg to salicylic acid and 
balsalazide related compouncl 8, as these impurities 
are controlled in the drug substance onlyj 


Impurity Table 1 


Name 

Relative 

Retention 

Time 

Relative 

Response 

Factor 

Acceptance 

Cnteria, 

m nr 

Salicylic add 

037 

_ 

_ 

Balsalazide related 
comoound 

0.70 

1.3 

OJ 5 

Balsalazide 

i m 

._ 

_ 

Balsalazide related 
compound B b 

1.2 

— 

— 

Any other individual 
unspecified imourity 

— 

1*0 

0J0 


* (£}-5J{p-Carb0xyphenyl)azo]-2-saffcylk add. 
b (£>S-({iT^[f2-Carboxyelhyl)carbamoyl]phenyl)azo)'2-salicylic acid* 

PERFORMANCE TESTS 

* DissoumoN {711} 

Medium: pH 6.8 phosphate buffer; 900 ml 
Apparatus 2: 50 rpm, with stalnless Steel wire he!ix 
stnkers 

Time: 30 min 

Detector: UV 357 nm, with background correction at 
590 nm 

Path length: 0.02-cm flow celi 
Blank: Medium 

Standard solution: 0.83 mg/ml of USP Balsalazide Di- 
sodium RS in Medium 

Sampie solution: Pass a portion of the solution under 
test through a suitabie fil ter of 20jLm porę size. 
Analysis 

Samples: Standard solution and Somple solution 
Calculate the percentage of CirHiiNjŃagOfi ■ 2H z O 
dissolved: 

Result = (Au/As) x Cś x V x (100/L) 

Au = absorbance of the Sampie solution 
A 5 = absorbance of the Standard solution 
C s - concentration of USP Balsalazide Disodium RS 
In the Standard solution (mg/mL) 

V = vo!ume of Medium (mL), 900 
L = CapsuJe labei claim (mg) 

Tołerances: NLT 70% (Q) of the labeled amount of 
C 17 H 13 N 3 Na ? 06 ■ 2H z O is dissolved, 

* Uniformity of Dosace Units (905): Meet the 

requirements 

ADDITIONAL REQUIREIVfENT5 

* Packacjnc and Storace: Preserve in tight containers, 

and storę at controlled room temperaturę, 

* USP Reference Standards (11) 

USP Balsalazide Disodium RS 
U5P Balsalazide Related Compound A RS 
(E)-5-[(p"Carboxypheny!)azo]-2-salieylk acid, disodium 
salt. 

CuHd^OąNaa 330.12 
USP Balsalazide Related Compound B RS 
(E)-5-({/T7-[(2-Carboxyethyl)carbamoyl]phenyl}azo)-2-$alh 
cylic acid. 

Ci 7 H, 5 Ni0 6 357*17 


USP Salicylic Acid RS 


Adhesiye Bandage 

» Adhesive Bandage consists of a compress of 
four layers of Type I Adsorbent Gauze, or other 
suitabie materiał, affixed to a film or fabric 
coated with a pressure-sensitive adhesive sub¬ 
stance. it is stenie. The compress may contain a 
suitabie antimicrobial agent and may contain one 
or morę suitabie colors. The adhesive surface is 
protected by a suitabie removab!e covering, 

Packaging and storage —Package Adhesive Bandage that 
does not exceed 15 cm (6 inches) in width TndividuafTy in 
such manner that sterility is mamtained until the lndividual 
package is opened. Package indmdual paekages in a sec o nd 
protective Container. 

Labeling— The label of the second protective Container 
bears a statement that the contents may not be sterile if the 
individual package has been damaged or previously opened, 
and it bears the names of any added antimicrobial agents* 
Each individual package is labeled to indicate the dlmen- 
sions of the compress and the name of the manufacturer, 
packer, or distributor, and each protective Container indi- 
cates also the address of the manufacturer, pac ker, or dis- 
tributor. 

Sterility Tests (71): meets the reguirements. 


Gauze Bandaże 

» Gauze Bandage is Type I Adsorbent Gauze. Its 
length is not less than 98.0 percent of that de- 
clared on the labei, and its average width is not 
morę than 1.6 mm less than the declared width. 
It contains no dye or other additives. 

Packaging and storage —Gauze Bandage that has been 
rendered sterile is so packaged that the sterility of the eon- 
tents of the package is mamtained until the package is 
opened for use. 

Labeling— The width and length of the Bandage, the num- 
ber of pieces contained, and tne name of the manufacturer, 
packer, or distributor, are stated on the package. The desig- 
nation "norksterilized" or "not sterilized" appears promi- 
nently on the package unless the Gauze Bandage nas been 
rendered sterile, in which case it may be labeled to indicate 
that it is sterile and that the contents may not be stenie if 
the package bears evidence of damage or if the package has 
been previously opened. 

notę— Before determining the thread count, dimensions, 
and weight, hołd the Bandage, unrolied, for not less than 
4 hours in a standard atmosphere of 65 ± 2% relative hu- 
midity at 21 ±1.1° C (70±2 D F), 

Thread count —Count the number of warp and fiiling 
threads of it in areas of 1.27 cm (72 inch) sguare at 5 points 
evenly spread along the center linę of the Bandage, no 
oint being within 30.5 cm (12 inches) of either end of the 
andage, and calculate the average number of threads per 
2.54 cm (1 inch) in each direction. A variation of not morę 
than 3 threads per inch is allowed in either warp or fiiling, 
prov'rded that tne combined variations do not exceed 5 
threads per sguare inch. 
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Width —Measure its width at each of the 5 points selected 
for the determination of the thread count: the average of 5 
measurements is not morę than 1.6 mm 0/ie inch) less than 
the labeled width of the Bandage. 

Length —Measure the length of the unrolled Gauze Band¬ 
age, smoothed without tension, along the center fine of the 
Gauze Bandage: the length is not less than 98.0% of the 
labeled length of the Bandage. 

Weight— Weigh the entire Bandage: the calculated welght 
in g per 0.894 square meter (1 linear yard Type I gauze), 
using the measurements obiained as described in the two 
paragraphs just preceding, is not less than 39.2 g. 
Absorbency —Hołd a rolled Gauze Bandage horizontal to 
and afmost in contact with the surface of water at 25°, and 
allow it to drop lightly upon the water: eomplete submer- 
sion takes place rn not morę than 30 seconds. 

Sterility Tests {71): Gauze Bandage that has been rem 
dered sterile meets the reguirements.' 

Gther reqiinrements— It meets the reguirements of the 
tests for Ignited residue, Atid or a łkali, and Dextrin or starch, 
in water extract , Residue on ignition, Fatty matter, and Aico- 
hobsoluble dyes under Adsorbent Gauze, 


Barium Hydroxide Limę 


DEFIN1TION 

Barium Hydroxide Limę is a mixture of barium hydroxide 
octahydrate and Caicium Hydroxide. It may also contain 
Potassium Hydroxtde and may contain an indEcator that is 
inert toward anesthetic gases such as Ether, Cyclopro- 
pane, and Nitrous Oxide and that changes color when 
the Barium Hydroxide Limę no longer can absorb carbon 
dioxide. 

[Caution— Because Barium Hydroxide Limę contains a solu- 
ble form of barium, it is toxic if swallowed.] 


IDENTIFICATION 

* A. 

Analysis: Place a granule of it on a piece of moistened 
red litmus paper. 

Acceptance criteria: The paper Lurns blue immediately. 

* B. Identification Tests—General (191), Barium 

Sample solution: 100 mg/mL in 6 N acetic add 
Acceptance criteria: Meets the regurrements 

* C Identification Tests—General (191), Caicium 

Sample solution: 100 mg/mL tn 6 N acetic add 
Acceptance criteria: Meets the reguirements 


SPECIFIC TESTS 

* Particle Size Distribution Estimation by Analytical 
Sieving (786) 

Sample: 1O0g 

Analysis: Screen the Sample for 5 mtn as directed in the 
chapter, using a mechanical shaker. 

Acceptance criteria: it passes completely through a 
No. 2 standard-mesh sieve, and NMT 2.0% passes 
through a No. 40 standard-mesh sleve. NMT 7.0% Is 
retained on the coarse-mesh sieve, and NMT 15.0% 

L asses through the fine-mesh steve deslgnated on the 
ibeL 

» LOSS ON DrYING (731) 

Sample: 10 cj 

Analysis: Weigh the Sample in a tared weighing bottle, 
ancf dry at 1 05° for 2 h, 

Acceptance criteria: 11,096-1 6.0% 

• Hardness 

Sampfe: 200 g 

Analysis: Screen the Sample on a mechanical sieve 
shaker (see (786)) with a frequency of oscillation of 
285 ± 3 cycles/mtn, for 3 min, to remove granuEes 
coarser than 4-mesh and finer than 8-mesn. Weigh 50 g 


of the granules retained on the screen, and place them 
in a hardness pan that has a diameter of 200 mm and a 
concave brass bottom. The bottom of the pan is 
7.9 mm thick at the circumference and 3.2 mm thick at 
the center and has an inside spherical radius of curva- 
ture of 109 cm. Add 15 Steel balfs of 7.9-mm diameter, 
and shake on a mechanical sieve shaker for 30 min. 
Remove the Steel balls, brush the contents of the hard¬ 
ness pan anto a sieve of the fine-mesh size designated 
on the label, shake for 3 min on the mechanicaf sleve 
shaker, and weigh. 

Acceptance criteria: The percentage of Barium Hydrox- 
ide Limę retained on the screen is NLT 75.0% and rep- 
resents the hardness. 

• Carbon Dioxide Absorbency 

Analysis: Fili the lower transverse section of a U-shaped 
drying tubę of about 15-mm internal diameter and 
15-cm height with loosely packed glass wooi. Place in 
one arm ot the tubę aboul 5 g of anhydrous caicium 
chloride, and weigh the tubę and the contents. In to the 
other arm of the tubę, place 9.5=10.5 g of Barium Hy- 
droxide Limę, and again weigh. insert stoppers in the 
open arms of the U-tu be, and connect the side tubę of 
the arm filied with Barium Hydroxfde Limę to a caicium 
chloride drying tubę, which in turn is connected to a 
suitable suppiy source of carbon d!oxide. Pass the car¬ 
bon dioxioe tnrough the U-tube at a ratę of 75 mL/min 
for 20 min, tlmed. DIsconnect the U-tube, cool to room 
temperaturę, remove the stoppers, and weigh. 
Acceptance criteria: The increase In weight is NLT 
19.0% of the weight of Barium Hydroxide Limę used 
for the test. 

ADDUTIONAL REQUIREMENT$ 

• Packaging and Storage: Preserve in tight containers. 

• Labeling: If an indicator has been added, the name and 
color change of such indicator are stated on the Con¬ 
tainer labeL The Container labef indicates also the mesh 
size in terms of standard-mesh sieve slzes (see Powder 
Fineness (81T)). 


Barium Sulfate 


BaSO.i 233.39 

Sulfuric add, barium salt (1:1); 

Barium sulfate (1:1) [7727-43-7]. 

DEFINITION 

Barium Sulfate contains NLT 97.5% and NMT 100.5% of 
barium sulfate (BaSO* *). 

IDENTIFICATION 

« A. Identification Tests—General, Sulfate (191) 

Sample solution: Mix 0.5 g of Barium Sulfate with 2 g 
each of anhydrous sodium carbonate and anhydrous 
potassium carbonate, beat the mixture En a crucible un- 
lii fusion is eomplete, treat the resulting fused mass 
with hot water, and f El ter. 

Acceptance criteria: The filtrate, acidified with hydro- 
chloric add, meets the rcquircments. 

* B. Identification Tests—Generał, Barium <191) 

Sample solution: Dissolve a p ord on of the welLwashed 
residue from Identification test A in 6 N acetic add. 
Acceptance criteria: The solution meets the 
requirements. 

AS5AY 

* Procedurę 

Sample: 0.58=0.62 g, weighed in a tared platinum 
crucible 

Analysis: Add 10 g of anhydrous sodium carbonate to 
the crucible, and mix by rotating the crucible. Fuse over 
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a blast burner untii a elear melt is obtained, and heat 
for an additional 30 min. Cool, place the crudble in a 
400-mL beaker, add 250 ml of water, stir with a glass 
rod, and heat to dislodge the melt. Remove the cruci- 
ble from the beaker, and wash with water, collecting 
the washings in the beaker. Rinse the inside of the cru- 
cibie with 2 mL of 6 N acetit add and then with water, 
again colleeting the washings in the beaker, and con- 
tinue heating and stirring until the melt h disiriLegraLed. 
Cool the beaker [n an ice bath until the precipitate set- 
tles, and decanf the dear liquid through fijter paper 
(Whatman No, 40, or equfvalent), taking care to trans¬ 
fer as [ittle precipitate as possible to the paper, 

Wash twice by oecantation as follows. Wash down the 
inside of the beaker with 10 mL of coid sod fu m car- 
bonate soJution (1 in 50), swirl the contents of the 
beaker, allow the precipitate to settie, and decant the 
supernatant through the same filter paper as before, 
transferring as little precipitate as possible to the pa¬ 
per, Place the beaker containing the bulk of the bar¬ 
ium carbonate precipitate under the funnel, wash the 
filter paper with five 1-mL portions of 3 N hydrochloric 
add, and wash the paper with water. [Notę—T he solu- 
tion may be slightly ha^y.] 

Add 100 mL of water, 5.0 mL of hydrochloric acid, 

10.0 mL of ammonium acetale solution (2 In 5), 25 mL 
of potassium dfchromate solution (1 in 10), and 10,0 g 
of urea, Cover the beaker with a watch glass, and di- 
gest at 80 D -85 <] for NLT 1 6 h. Filter while hot through a 
tared, fine-porosity, sintered-glass crudble, transferring 
all of the precipitate with the ald of a rubber-tipped 
stirring rod. Wash the precipitate with potassium 
dichromate solution (] in 200), and finally with 20 mL 
of water. Dry at 105° for 2 h, cool, and weigh* * The 
weight of the barium chromate so obtalned, multiplied 
by 0.921 3, represents the weight of barium sulfate 
(BaSO.i). 

Acceptance criteria; 97.5%-100.5% 

IMPURITIES 


De te te the following: 

** Heaw Metals (23 T> 

Sample solution: Boil 4.0 g with a mixture of 2 mL of 
glacial acetic add and 48 ml of water for 10 min. Di- 
lute with water to 50 mL, filter, and use 25 mL of the 
filtra te. 

Acceptance criteria: NMT 1 0 ppm# ( d^| Hfln . 20 i8) 

* Limit OF $ UL FI D E 

Sample solution: Transfer 10 g to a 500-mL conical 
fiask. Add 100 mL of 03 N hydrochloric acid. 

Control solution: 100 mL of 03 N hydrochloric acid 
containing 5 pg of sulfide in a 500-mL conical fiask 

Analysis: Cover the mouth of both conical flasks with a 
rircle of filter paper that bas been moistened at the 
area over the mouth of the fiask with 0,15 mL of fead 
acetate TS, the paper being held in place with a string 
tied around the neck of the fiask. Boil each mixture 
gently for 1 0 min, taking care to avoid spattering the 
paper. 

Acceptance criteria: NMT 03 pg/g; any darkening of 
the paper by the Sample solution is not greater than 
that produced by the similarly treated Control solution. 

« Limit of Acid-Soluble Substances 

Sample solution: Coot the mixture obtalned in the test 
for Limit of Sulfide, add water to restore approx!mately 
the originai volume, and filter ft through paper that 
previously has been washed with a mtxture of 10 ml of 
3 N hydrochloric add and 90 mL of water, returning 
the first portions, if necessary, to obtain a elear filtrate. 

Analysis: Evaporate 50 mL of the filtrate on a steam 
bath to dryness, and add 2 drops of hydrochloric add 
and 10 mL of hot water. Filter again through acid- 


washed paper, prepared as directed above. Wash the 
filter with 10 mL or hot water, and evaporate the com- 
bined filtrate and washings in a tared aish on a steam 
bath to dryness. Dry the residue at 105° for 1 h. 

Acceptance criteria: NMT 0.3%; the residue weighs 
NMT 15 mg. 

* Limit of Sglubie Barium Salts 

Sample: The residue obtained in the test for Limit of 
Add-Soluble Substances 

Control: 10 mL of water containing 0.5 mL of 2 N sul¬ 
fon c acid and 50 pg of barium 

Analysis: Treat the Sample with 10 mL of water, pass 
the solution through a filter previously washed with 
100 mL of 0.3 N hydrochloric acid, and add 0.5 mL of 
2 N sulfuric acid. 

Acceptance criteria: NMT 0,001%; any turbidity 
formed in the Sample within 30 min is NMT that pro¬ 
duced in the similarly treated Control, 

SPECIFIC TESTS 

® PH (791): 33-10.0, in a 10% (w/w) agueous suspension 

ADDBTBONAL REQUBREMENT5 

fi Packaginc AMD STORAGE: Preserve in well-closed 

containers. 


BaHum Sulfate Pastę 


DEFfNITiON 

Barium Sulfate Pastę Is a semisolid formulation of finely dt- 
vided particles of Barium Sulfate in a suitabfe base. IL con- 
tains NLT 90.0% and NMT 110.0% of the labeled amount 
of barium sulfate (BaSO*). It may contain one or morę 
suitabie colors, flavors, suspendlng or dispersing agents, 
and preservatives. 

IDENTIFICATION 

o A. Identification Tests—General, Sulfate {19 1) 

Sample: Ignite a quantity of Pastę equlvalent to 03 g 
of barium sulfate to constant weight. 

Analysis: MIx 0.5 g of the igmted Sample with 2 g each 
of anhydrous sodium carbonate and anhydrous potas¬ 
sium carbonate, heat the mixture in a crucible until fu- 
sion Is compfete, treat the resulting fused mass with hot 
water, and filter. Proceed as directed in the chapter. 
Acceptance criteria: The filtrate, acidified with hydro- 
chloric acid, meets the reguirements. 

o B. Identification Tests—General, Barium (191) 

Sample solution: DissoNe a portion of the well-washed 
residue from Identification test A in 6 N acetic add. 
Acceptance criteria: The solution meets the 
reguirements. 

AS5AY 

* Procedurę 

Sample: Barium Sulfate Pastę, equivaient to 0.60 g of 
barium sulfate, weighed in a tared platinum crudble 
Analysis: Ignite the Sample over a Iow flame until any 
organie matter is thoroughly carbonized. Cool, cau- 
tiously add 03 ml of nitric acid and 03 ml of sulfuric 
acid, and continue the ignition over a Iow fiame until 
the residue becomes gray in color, then ignite over the 
fuli heat of a blast burner. Allow the contents of the 
crucible to cool to room temperaturo. 

[Notę —If the specimen contains a silicate, such as ben- 
tonite, proceed as follows, Add 10 mL of water and 
1 mL of sulfuric acid to the residue in the crudble, 
mix, and add 10 mL of hydrofluoric add. Heat gentfy 
over a Iow flame until fumes of suifur trioxide appear. 
Add 5 mL morę of hydrofluoric add, heat again over a 
Iow fiame to the appearance of dense fumes, and con¬ 
tinue heating until the sulfuric acid has been com- 
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pletely volatiiized. Allow the eon ten ts of the crucible to 
cool.] 

[NOTĘ—If the spedmen does not contain a silicate, omit 
the treatment of the spedmen with hydrofluoric and 
sulfuric acids.] 

Add to the treated or untreated spedmen in the platr- 
niim crucible 10 g of anhydrous sodium carbonate, 
fuse over a blast burner until a elear melt is obtained, 
and heat for an additional 30 min, Cool, place the 
crucible in a 400-mL beaker, add 250 mL of water, stsr 
with a glass rod, and heat to dislodge the melt. Re* 
move tne crucible from the beaker, and wash with 
water, collecting the washings in the beaker. Rinse the 
inside of the crucible with 2 mL of 6 N acetic add and 
then with water, again collecting the washings in the 
beaker, and contrnue heating and stirring until the 
melt is disintegrated. Cool the beaker in an ice bath 
until the precipitate setties, and decant the elear liquid 
through filter paper (Whatman No. 40, or equivalent) # 
taking care to transfer as little precipitate as posslble to 
the paper. 

Wash twice by decantation as foflows. Wash down the 
inside of the beaker with 10 mL of coid sodium car- 
bonate soliition (1 in 50), swirl the contents of the 
beaker, allow the precipitate to settle, and decant the 
supernatant through the same filter paper as before, 
transferring as little precipitate as possibfe to the pa* 
per. Place the beaker containing tne bufk of the bar* 
lum carbonate precipitate under the funnel, wash the 
filter paper with five 1-mL portions of 3 N hydrochloric 
add, and wash the paper with water. [Notę —The solu- 
tion may be slightly hazy.] 

Add 100 mL of water, 5.0 mL of hydrochloric acid, 
lO.OmL of ammonium acetale solution (2 in 5), 

25 mL of potassium dichromate solution (1 in 10), and 
10,0 g of urea. Cover the beaker with a watch glass, 
and aigest at 8Q q -85* for NLT 16 h. Filter while hot 
througn a tared, fine-porosity, sintered-glass crucible, 
transferring all of the precipitate with the aid of a rub- 
ber-tipped stirring rod Wash the precipitate with po¬ 
tassium dichromate solution (1 in 200), and flnafly 
with 20 mL of water. Dry at 105° for 2 h, cool, and 
weigh, The weight of the barium ehromate so ob- 
tained, multiplied by 0.921 3, represents the weight of 
barium sulfate (BaSO*). 

Acceptance criteria: 90.0%-110.0% 

SPECIFIC TE5T5 

* Microbial Enumeration Tests <61 ) and Tests for Speci- 

FIED MJCROORCANISMS (62) 

For products labeled for orał administration only: 

The total aerobic microbial count does not exceed 10* 
cfu/g. The total combined molds and yeasts count does 
not exeeed 10 1 cfu/g. It meets the reguirements of the 
tests for absence of Solmonella spec i es, Escherichia coli, 
Staphylococcus aureus, and Pseudomonas aeruginosa. The 
total enterobacterial count does not exceed 10 ! cfu/g. 

For products labeled for orał administration and reo- 
tal administration: The total aerobic microbial count 
does not exteed 10* cfu/g. The total combined molds 
and yeasts count does not exceed 10 1 cfu/g. It meets 
the reguirements of the tests for absence of Salmonella 
species, Escherichia coli, Stophyfococcus oureus r and Pseu- 
aomonas aeruginosa. The total enterobacterial count 
does not exceed 10' cfu/g. 

For products labeled for rectal administration only: 

The total aerobic microbial count does not exceed 10 5 
cfu/g. The total combined molds and yeasts count does 
not exceed 10* cfu/g. It meets the reguirements of the 
tests for absence of Salmonella species, Escherichia coli[ 
Staphylococcus aureus , and Pseuaomonas aeruginosa. The 
total enterobacterial count does not exteed 10 1 cfu/g. 


- pH (791): 3,0-10.0 

ADDITIONAL REQUIREMENTS 

• Fackaging AND Storage: Preserve in tight containers, 
protected from freezing and from excessive heat. 


Barium Sulfate Suspension 

DEFINITION 

Barium Sulfate Suspension contains NLT 90.0% and NMT 
110.0% of the labeled amount of barium suifate (BaSCb). 
It contains suitable dispersing and/or suspending agents 
so that when mixed as directed in the laBeling, it yields a 
uniformiy dispersed suspension. It may contain one or 
morę suitable colors, flavors, fluidizmg agents, and 
preservatives. 

IDENTIFICATION 

* A. IDENTIFICATION TESTS—GENERAL, Sulfate (191) 

Sample: Shake the Suspension, and transfer a volume 
equivalent to 0.5 g of barium sulfate to a suitable Con¬ 
tainer. Jgnite to constant weight. 

Analysis: Mix 0,5 g of the ignited Sample with 2 g each 
of anhydrous sodium carbonate and anhydrous potas¬ 
sium carbonate, heat the mixture in a crucible until fu- 
sion is complete, treat the resulting fused mass with hot 
water, and filter, Proceed as directed in the chapter. 
Acceptance criteria: The filtra te, acidified with hydro- 
chloric acid, meets the requirements. 

* B. IDENTIFICATION TESTS—GENERAL, Batium (191) 

Sample solution: Dissolve a portion of the weil-washed 
residue from Identification test A in 6 N acetic acid, 
Acceptance criteria: The solution meets the 
reguirements. 

A5SAY 

* Procedurę 

Sample: A voJume of Suspension, previously well 
shaken in its original Container, equivalent to 0.60 g of 
barium sulfate, in a tared platinum crucible 
Analysis: Ignfte over a tow flame until any organie mat- 
ter is thoroughly tarbonized. Cool, cautiously add 
0.5 mL of nitrlc acid and 0,5 mL of sulfuric acid, and 
continue the ignitron over a iow flame until the residue 
becomes gray In color, then ignite over the fuli heat oi 
a blast burner. Aliow the contents of the crucible to 
cool to room temperaturę, 

[Notę—I f the spedmen contains a silicate, such as ben- 
tonite, proceed as follows. Add TO mL of water and 
1 mL or sulfuric acid to the residue in the crucible, 
mix, and add 10 mL of hydrofluoric acid. Heat gentfy 
over a Iow flame until fumes of sulfur trioxide appear. 
Add 5 mL morę of hydrofluoric add, heat again over a 
fow flame to the appearance of dense fumes, and con¬ 
tinue heating until the sulfuric acid has been com- 
pletely volatilized. Allow the contents of the crucible to 
cooL] 

[Notę—I f the spedmen does not contain a silicate, omit 
the treatment of the spedmen with hydrofluoric and 
sulfuric acids.] 

Add to the treated or untreated spedmen in the plati¬ 
num crucible 10 g of anhydrous sodium carbonate, 
fuse over a blast Burner until a elear melt is obtained, 
and heat for an additional 30 min. Cool, place the 
crucible in a 400-mL beaker, add 250 mL of water, stir 
with a glass rod, and heat to dislodge the melt. Re- 
move tne crucible from the beaker, and wash with 
water, collecting the washings in the beaker. Rinse the 
inside of the crucible with 2 mL of 6 N acetic acid and 
then with water, again collecting the washings in the 
beaker, and continue heating and stirring until the 
melt is disintegrated. Cool the beaker in an ice bath 
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until the precipitate settles, and decant the elear liquld 
through fiJter paper (Whatrman No. 40, or equivalent), 
taking care to transfer as fitt!e precipitate as possible to 
the paper, 

Wash twice by decantation as follows. Wash down the 
inside of the beaker with 10 ml of cold sodium car¬ 
bonate solution (1 in 50), świr! the contents of the 
beaker, allow the precipitate to settle, and decant the 
supernatant Lhrougli the same fiitei papei as befoie, 
transferring as little precipitate as possible to the pa- 
per. Pface the beaker containing the bulk of the bar- 
lum carbonate precipitate under the funnel, wash the 
filter paper with five 1-mL portions of 3 N hydrochloric 
add, and wash the paper with water. [NOTĘ—The solu- 
tion may be slightly hazy.] 

Add 100 ml of water, 5.0 mL of hydrochloric add, 

10.0 ml of ammonium acetale solution (2 in 5), 

25 mL of potassium dichromate solution (1 in 1 0), and 
10.0 g of urea. Cover the beaker with a watch glass, 
and digest at 80 D -S5° for NLT 16 h. Filter while hot 
through a tared, fine-porosity, sintered-glass crucible, 
transferring al] of the precipitate with the aid of a rub- 
berTipped stirnng rod. Wash the precipitate with po¬ 
tassium dichromate solution (1 En 200), and finally 
with 20 mL of water. Dry at 105 c for 2 h, cool, and 
weigh. The weight of the barium chromate so ob- 
tained, multiplied by 0.9213, represents the weight of 
barium sulfate (BaSO^. 

Acceptance criteria: 9Q.0%-110.0% 

5FECIRC TESTS 

* MłCROBEAL EN UMER ATI ON TESTS <61) and TESTS FOR SPEC! 

FIED MlCROORGANISMS (62): The total bacterlal count 
does not exceed 10 ? cfu/mL, the total combined moids 
and yeasts count does not exceed 10 ] cfu/mL, and it 
meets the reguirements of the tests for absence of Salmo- 
neifo spedes, Stophylococcus aureus, and Pseudomonas 
oeruginosa . 

opH<791): 3,5-10.0 

ADDITIONAL REQU2REMENTS 

* PACKAGING and Stdrage: Preserve in tight containers, 

and avoid freezing. 


Barium SuBfate for Suspension 

DEFINITION 

Barium Sulfate for Suspension is a dry mixture of Barium 
Sulfate and one or morę suitable dflspersing and/or sus- 
pending agents. It contains NLT 90.0% and NMT 11 0.0% 
of the labefed amount of barium sulfate (BaSCh). It may 
contain one or morę suitable colors, flavors, fluidizing 
agents, and preservatives. 

IDENTIFICATION 

o A. Identification Tests—General, Sulfate (191) 

Sample: ignite Ig to constant weight. 

Anaiysts: Mlx 0.5 g of the Ignited Sample with 2 g each 
of anhydrous sodium carbonate and anhydrous potas¬ 
sium caibonale, heat the mixture in a crucible until fu- 
sron is complete, treat the resulting fused mass with hot 
water, and fi [ter. 

Acceptance criteria; The fil tratę, acidified with hydro- 
chloric acid, meets the reguirements. 

• B. Identification Tests—General, Bar/um (191) 

Sample solution; Dlssolve a portion of the welbwashed 
residue from Identification test A in 6 N acetic add. 
Acceptance criteria: The solution meets the 
reguirements. 


ASSAY 
o Procedurę 

Sample: Barium Sulfate for Suspension, equivalent to 
0.60 g of barium sulfate, weighed in a tared platinum 
crucible 

Analysis: Ignite over a Iow flame until any organie mat- 
ter Is thoroughly carbonized. Cool, cautiously add 
0,5 mL of nitric acid and 0,5 mL of sulfuric add, and 
cunUnue the ignition uver a Iow Hanie unlil the lestdue 
becomes gray in color, then ignite over the fuli heat of 
a biast burner. Aliow the contents of the crucible to 
cool to room temperaturę. 

[Notę— If the specimen contains a sillcate, such as ben- 
tonite, proceed as follows. Add 10 ml of water and 
1 mL of sulfuric acid to the residue in the crucible, 
mix, and add 10 mL of hydrofluoric add. Heat gently 
over a Iow flame until fumes of sulfur trioxide appear. 
Add 5 ml morę of hydrofluoric acid, heat again over a 
Iow flame to the appearance of dense fumes, and eon* 
tinue heating until the sulfuric acid has been com- 
pletely volatilized. Aliow the contents of the crucibfe to 
cool.] 

[NOTĘ—tf the specimen does not contain a silicate, omit 
the treatment of the specimen with hydrofluoric and 
sulfuric acids.] 

Add to the treated or untreated specimen in the plati- 
num crucible 10 g of anhydrous sodium carbonate, 
fuse over a blast burner until a elear melt is obtained, 
and heat for an additional 30 min. Cool, place the 
crucible in a 400-mL beaker, add 250 mL of water, stir 
with a glass rod, and heat to disiodge the melt, Re- 
move the crucible from the beaker, and wash with 
water, collecting the washlngs in the beaker. Rinse the 
inside of the crucible with 2 mL of 6 N acetic acid and 
then with water, again collecting the washings in the 
beaker, and continue heating and stirnng until the 
melt is disintegrated. Cool the beaker in an ice bath 
until the precipitate settles, and decant the elear lrquid 
through filter paper (Whatman No. 40, or equwaleni), 
taking care to transfer as little precipitate as possible to 
the paper. 

Wash twice by decantation as follows. Wash down the 
inside of the beaker with 10 ml of cold sodium car¬ 
bonate solution (1 tn 50), swirl the contents of the 
beaker, allow the precipitate to settle, and decant the 
supernatant through the same filter paper as before, 
transferring as little precipitate as possible to the pa¬ 
per. Place the beaker containing the bulk of the bar- 
ium carbonate precipitate under the funnel, wash the 
filter paper with five 1 -mL portions of 3 N hydrochloric 
add, and wash the paper with water. [Notę— The solu- 
tion may be slightly hazy.] 

Add 100 mL of water, 5,0 mL of hydrochloric acid, 

10.0 mL of ammonium acetale solution (2 in 5), 

25 mL of potassium dichromate solution (1 in 10), and 
10,0 g of urea. Cover the beaker with a watch glass, 
and digest at 80°~85° for NLT 16 h, FiJter while hot 
through a tared, fine-porosity, sintered-glass crucible, 
transferring a El of the precipitate with the aid of a rub- 
ber-tipped stirring rod. Wash the precipitate with po¬ 
tassium dichromate solution (1 In 200), and finally 
with 20 mL of water. Dry at 105° for 2 h, cool, and 
weigh. The weight of the barium chromate so ob¬ 
tained, multiplied by 0,9213, represents the weight of 
barium sulfate (BaSCh)* 

Acceptance criteria: 90,0%-l 10.0% 

SPEC1FIG TESTS 

8 Loss ON Drying (731) 

Analysis: Dry at 105 D for 4 h. 

Acceptance criteria: NMT 1.0% 

PH (791): 3.5-10.0, in a 60% (w/w) agueous suspension, 
or constltuted for its intended use as directed In the 
labeling 
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AD DITI ON AL REQUIREMENTS 

* Packaging and Storage: Preserve in well-closed 
containers. 


Barium Sulfate Tablets 


DEFJNITiON 

Barium Sulfate Tablets are flat-sided disks between 11.5 mm 
and 13.5 mm in diameter and contain NLT 90.0% and 
NMT 110.0% of the labeled amount of barium sulfate 
(BaS0 4 ), 


IDENTIFICATION 

* A. IDENTIFICATION TESTS* *—GENERAL, Sulfate (191) 

Sample: A portion of powdered Tablets equivalent to 
0.6 g of barium sulfate 

Analysis: Mix the Sample with 2 g each of anhydrous 
sodium carbonate and anhydrous potassium carbonate, 
beat Lhe mixture in a crucible until fusion is complete, 
treat the resulting fused mass with hot water, and fil ter. 
Proceed as direcled In the chapter. 

Acceptance criteria: The filtrate, acidified with hydro¬ 
chloric acid, meets the regulrements. 

• B. IDENTIFICATION TESTS—GENERAL, Barium <191) 

Sample solution: Dissolve a portion of the well-washed 
residue from Identification test A in 6 N acetic acid. 
Acceptance criteria: The solution meets the 
requirements. 



A5SAY 
• PROCEDURĘ 

Sample: A portion of powdered Tablets, equivaient to 
0.6 g of barium sulfate, weighed in a tared platinum 
crucible 

Analysis: Add 10 g of anhydrous sodium carbonate to 
the crucible, and mix by rotating the crucible. Fuse over 
a blast burner until a dear melt is obtained, and heat 
for an additional 30 min. Cool, place the crucible in a 
400-mL beaker, add 250 mL of water, stlr with a glass 
rod, and heat to disJodge the melt. Remove the cruci- 
ble from the beaker, and wash with water, collecting 
the washings in the beaker. Rinse the inside of the cru- 
cible with 2 ml of 6 N acetic add and then with water, 
again collecting the washings in the beaker, and con- 
tinue heating and stirring until the melt is disintegrated. 
Cool the beaker in an ice bath until the precipitate set- 
tles, and decant the elear liquid through filter paper 
(Whatman No. 40, or equivalent), taking care to trans¬ 
fer as Jtttle precipitate as possible to the paper. 

Wash twice by oecantatron as folfows. Wash down the 
inside of the beaker with 10 mL of cold sodium car* 
bonate solution (1 in 50), swirl the contents of the 
beaker, allow the precipitate to settle, and decant the 
super na tant through the same filter paper as before, 
transferring as fittle precipitate as possible to the pa¬ 
per, Place the beaker containmg tne bulk of the bar- 
lum carbonate precipitate under the FunneJ, wash the 
filter paper with five 1-mL portions of 3 N hydrochloric 
add, and wash the paper with water. [Notę—T he solu¬ 
tion may be sllghtly hazy.] 

Add 100 ml of water, 5.0 mL of hydrochloric acid, 

10.0 mL of ammonium acetatę solution (2 in 5), 

25 mL of potassium dichromate solution (1 In 10), and 
10.0 g of urea. Cover the beaker with a watch glass, 
and dioest at 80°-85° for NLT 16 h, Filter while hot 
througn a tared, fine-porosity, sintered-glass crucible, 
transferring all of the precipitate with the aid of a mb- 
ber-tippecTstirring rod. Wash the precipitate with po- 
tassium dichromate solution (1 in 200), and finatly 
with 20 mL of water. Dry at 105° for 2 h, cool, and 
weigh. The weight of the barium chromate so ob¬ 


tained, multiplied by 0.9213, represents the weight of 
barium sulfate (SaS0 4 ). 

Acceptance criteria: 9G.0%-110.0% 

PERFORMANCE TESTS 

* DisiNTEGRATłON <701): NLT 10 min and NMT 30 min 

* Uniformuy qf Dosage UNns <905); Meet the 

requirements 

ADDITIONAL REQUIREMENTS 

® Packaging and Storage: Preserve in well-closed 
containers. 


BCC Live 


DEFINITION 

BCG Lfve (intravesical) for immunotherapy is a freeze-dried 
preparation of attenuated live bacteria derived from a cul- 
ture of bacillus Calmette-Guerin (Mycobacterium bovis var. 
BCG) and is used intravesicalfy in the treatment of carci- 
noma in sttu and papilloma tumors of the urinary bladder. 
The bacteria are grown in a medium that does not con¬ 
tain substances known to cause toxic or aflergic reactions 
in human beings or to cause the bacteria to oecome viru- 
lent for guinea pigs. The eufture is harvested and formu- 
lated to contain one or morę exdpients. The freeze-dried 
preparation is reconstituted and further diiuted aseptlcally 
with a stenie diluent for use. A reconstituted dose con- 
tains 1.0-19.2 x 10® cfu. BCC Live does not contain a 
preservative. 

IDENTIFICATION 

* A. BCG Live is identrfied by microscopic examination of 

the bacilli in stained smears demonstrating their acid-fast 
property. Alternatively, validated molecular biology tech- 
nique$ may be used. 

SPECIFIC TESTS 

* Sterility Tests <71): It meets the regulrements when 
tested as directed for Direct Inoculation of the Culture Me¬ 
dium in Test for Sterility of the Product to Be Exammed. 

* General Safety 

(See Biological Reactivity Tests , In Vlvo <88), Safety Tests — 
Bblogkafs.) 

Sample solution: 3.0 mL of the reconstituted product 
Analysis: Guinea pigs are injected intraperitoneally with 
Sample solution . 

Acceptance criteria: Meets the requirements 

* V] RU LENT MYCOBACTERIA 

Sample solution: Reconstitute the freeze-dried BCG 
Lfve as per the manufacturer's mstructlons for human 
use witn the diluent recommended by the manufac* 
turer, and di lute aseptically with stenie BCG diluent to 
about 2 mg/mL. 

Analysis: Randomly select NLT six guinea pigs of the 
same sex, each weighing 250-300 g. Inject each ani mai 
with a total of at feast 4 mg of the Sample solution in- 
tramuscularly or su bc u ta neously in the rear left internal 
thigh, and observe them for a period of 6 weeks. Notę 
the number of animals that survive at the end of the 
observation period, then sacrifice them. Perform autop- 
sies of all ammals postmortem to examine them for evi- 
dence of tuberculous infectrons, particularly at the pop- 
liteal and mguinal lymph nodes, liver, spleen, panereas, 
and lungs, as well as at the iniection site. If any abnor- 
malities are found, perform a nistological examtnation 
using standard and add-fast staining technigues to de- 
tect acid-fast organisms. 

Acceptance criteria: The product complies with the 
test if nonę of the animals show signs of tubercuiosis 
and NMT one-third of the animals die during the obser- 
vation period. 
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« Skin Reactivity 

Sample Solutions: Using the diluent and the Sample 
solution p repa red as directed in Virufent Mycobacteria , 
further dilute aseptically by making three serial 10-fold 
dilutions* 

Analysis: Randomiy select two guinea pigs (małe or fe- 
małe), each weighing 250-300 g. inject OJ mL of each 
of the four Sample Solutions intradermally at different 
sltes on the back of each antmal. After 4 weeks, the 
animals are shaved so that the mjection sites and any 
reactions are madę dearly visible. The diameters of the 
reactions are measured, and the presence of necrosls or 
nodules are noted. 

Acceptance criteria: The reaction for the largest dose is 
between 4 and 10 mm and the smallest dose induces a 
nodule less than or equal to 4 mm. Each animal gains 
weight during the observafion period* 

* Tuberculin 5ensitivity 

Tubercuftn sofution: Use tuberculin, purified protein 
derivatlve, to prepare a solutlon containing 25 U*S. Tu- 
berculEn Units/0.1 mL. Dii u te aseptically, if necessary, 
witli sterile 0.9% sodium chloride solutlon. 

Analysis: Use the same animals on whtch the Skin Reac- 
tivity test Is performed, After the Skin Reactmty test is 
completed, inject each animal intradermaliy on the 
back with 0.1 mL of the Tuberculin solution f and observe 
after 18-24 h, 

Acceptance criteria: An erythematous reaction of NLT 
10 mm in diameter ts measured on each animal. 
e Residual Mobsture: NMT the limit approved for the par- 
ticular product, determined by a suitabfe validated 
method. Llmits vary in aceordance with the method. 

* Potency: Determine the number of viable Units/mL by 
viable count on solid medium using a method suitable 
for the product to be examtned. A[ternatively, a vafidated 
biochemical method may be used. 

e VIABILITY 

Samples: NLT five containers of BCG Llve before freeze- 
drying, and an equal number of containers after freeze- 
drying 

Analysis: Determine the potencies of BCG Live follow- 
ing the procedurę described in Potency, except use the 
suspension before freeze-drying as is. 

Acceptance criteria: The loss in viability due to freeze- 
drying is NMT 90%, 

ADDITfONAL R£QU1REKV1ENT5 

* Packaging and Storage: BCG Live is sensitive to light 
and therefore must be preserved and stored In a giass 
Container where it is protected from direct Eight at a tem¬ 
peraturę between 2° and ST 

* Expirahqn Datę: The product is stable for 3 years when 
stored between 2° and 8°. 

* Labeling: Labei it to indicate the dry weight of bacteria 

in a vial, cfu/dose, the storage condrtions, the exp[ration 
datę, and that it is not to be used after the expiration 
datę given on the package. Label it to State that it should 
be protected from Eight and that it should be used im- 
mediateEy after reconstitution/dilutlon. Label It to indicate 
that it Es "for intravesical use"* 


BCG Vaccine 


» BCG Vaccine conforms to the regulations of the 
FDA concerning biologics (see Biologics {1041)). 

It is a dried, living culture of the bacillus 
Calmette-Guerin strain of Mycobacteńum tubercu- 
losis var. bovis, grown in a suitable medium from 


a seed strain of known history that has been 
maintained to preserve its capacity for conferring 
immunity. it contains an amount of viabie bacte- 
ria such that inoculation, in the recommended 
dose, of tuberculin-negative persons resuits in an 
acceptable tuberculin conversion ratę. It is free 
from other organisms, and contains a suitable 
stabilizer. It contains no antlmicrobial agent. 
[notę— Use the Vaccine immediately after its eon- 
stitution, and discard any unused portion after 
2 hours.] 

Padkaraing and storage —Preserve in hermetic containers, 
preferaoEy of Type I glass, at a temperaturę between 2° and 

Fxpiration date—The expiration datę Is not later than 6 
months after datę of issue, or not later than 1 year after 
datę of issue if stored at a temperaturę below 5°. 


Bedomethasone PB propionate 



C 2 b H 37 CI07 521.04 

Pregna-1,4-diene-3,20-dione, 9-chloro-l 1 -hydroxy- 
ló-methyl-1 7,21-bls(l-oxopropoxy)-, (Iljajfi/J)-; 
9-ChIoro-l 1 ftl 7,21 -trihydroxy-16/3-methylpregnaJ ,4-diene- 
3,20-dione 1 7,21-dipropionate [5534-09-8]* 

DEFINmON 

Bedomethasone Dipropionate is anhydrous or contains one 
molecule of water of hydration. It contains NLT 97,0% 
and NMT 103.0% of bedomethasone dipropionate 
(C 2 flhh;CfO?), calculated on the dried basis* 

flDENTRFICATION 
O A. INFRARED ABSORFTION (197M) 

A5SAY 
o Procedurę 

Mobile phase; Acetonitrile and water (60:40) such that 
the retention times for bedomethasone dipropionate 
and testosterone propionate are approx!mately 6 and 
10 min, respectively 

Internal standard solution: 1*2 mg/mL of USP Testos¬ 
terone Propionate RS In methanol 
Standard stock solution: 1.4 mg/mL of USP 
Bedomethasone Dipropionate RS in methanol 
Standard solution: 0.7 mg/mL of USP Bedomethasone 
Dipropionate RS and 0.6 mg/mL of USP Testosterone 
Propionate RS prepared as follows* Transfer 4.0 mL of 
Standard stock solution to a suitable vtal, and add 
4,0 ml of Internal standard solution. 

Sample stock solution: 1.4 mg/mL of Bedomethasone 
Dipropionate in methanol 

Sample sofution: 0.7 mg/mL of Bedomethasone Dipro- 
ionate and 0.6 mg/mL of USP Testosterone Propionate 
S prepared as foflows* Transfer 4*0 mL of Sample stock 
solution to a suitable vial, and add 4.0 mL of Internal 
standard solution. 
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Chromatographic system 

(See Chromatography (621), System Suitabiłity.) 

Modę: LC 

Detector: UV 254 nm 

Column: 4-mm x 30-cm; packing LI 

Injection volume: 5-25 pL 

System suitabiłity 
Sample: Standard solution 
Suitabiłity requirements 

Relative standard deviation; NMT 3.0% for five rep- 
lieate injections 

Anaiysis 

Samples: Standard solution and Sample soiution 
Calculate the percentage of bedomethasone dipropion¬ 
ate (CzsHa/CIO?) in the portion of Bedomethasone 
Dipropionate taken: 

Result = (RJRs) x (G/G) x 1 00 

Ru - peak height rafio of bedomethasone 

dipropionate to the mtemal standard from 
the Sample solution 

fis - peak height ratio of bedomethasone 

dipropionate to the internal standard from 
the Standard solution 

Cs = concentration of USP Bedomethasone 

Dipropionate RS in the Standard soiution 
(mg/mL) 

C u = concentration of Bedomethasone 

Dipropionate in the Sample solution (mg/mL) 

Acceptance criteria: 97.0%“103.0% on the dried basis 


IMFURITIES 

* Residue on Bcnition (287): NMT 0.1% 



SPECKFDC TE5TS 

• Optical Rotation, Specific Rotation (781S) 

Sample soiution: 10 mg/mL in dioxane 
Acceptance criteria: +88° to +94° 

* Loss ON Drying (731) 

Anaiysis: Dry a sample at 105° for 3 h. 

Acceptance criteria: NMT 0.5% for the anhydrous 
form; 2.8%-3.8% for the monohydrate form 

ADOQTHONAL REQUIREMEIMT5 

e Fackaging and Storage: Preserve in well-dosed 
containers. 

o USP Reference Standards ( 11) 

USP Bedomethasone Dipropionate RS 
USP Testosterone Propionate RS 


Bedomethasone Dipropionate 
Compounded Orai Solution 

DEFINITION 

Bedomethasone Dipropionate Compounded Ora! Solution 
contains NLT 90.0% and NMT 110.0% of the labeled 
amount of bedomethasone dipropionate (C^gH^CEO?). 

Prepare Bedomethasone Dipropionate Compounded Orał 
Soiution 0.5 mg/mL as foliows (see Pharmaceuticai c om- 
pounding—Nonsterile P repa radom (795)). 


Bedomethasone Dipropionate 
powder 

50 mq 

Com Oil, NF t a sufficient 
auantity to make 

100 mL 


Pour the Bedomethasone Dipropionate powder into a suitable 
Container. Wet the powder with a smali amount of Com 
0/7 and triturate to make a smooth pastę. Add the Córn 
OH to make the contents pourabie, iransfer contents step- 


wise and quantitatively to a calrbrated Container using the 
Corn OH. Add sufficient Com Oil to bring to finał volume. 
Place on a shaker until dissolved. [NOTĘ—May take up to 
24 h to dassoive.] 

ASSAY 

* Procedurę 

Mobile phase: Acetonitrile and water (65:35) 

Standard stock solution: 0,5 mg/mL of 
bedomethasone dipropionate prepared from USP 
Bedomethasone Dipropionate RS in ethanol. Sonicate 
and mix weEl. 

Standard solution: 0.02 mg/mL of bedomethasone 
diproprionate prepared from Standard stock solution and 
ethanol 

Sample solution: Transfer TO mL of Orai Solution to a 
25-mL volumetrlc fiask, add approxfmately 20 mL of 
ethanol, vortex for 30 s, and warm under running 
water until disso!ved, Dilute with ethanol to volume, 
Chromatographic system 
(See Chromatograpny (621), System Suitabiłity,) 

Modę: LC 

Detector: UV-Vis 240 nm 

Column: 2,0-mm x 10<m; 2.5-pm packing LI 

Column temperaturę: 35° 

Flow ratę: 0.35 ml/min 
Injection voiume: 5 pL 
System suitabiłity 
Sample: Standard solution 

[Notę—T he retention time for bedomethasone dipro- 
pionate is about 3,2 min,] 

Suitabiłity requirements 
Tailing factor: NMT 2.0 

Relative standard deviation: NMT 2.0% for replicate 
injections 
Anaiysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
bedomethasone dipropionate (CjgH^CIO?) in the por¬ 
tion of Orał Solution taken: 

Result = (r u /fs) x (G/Cu) x 100 

r u - peak response of bedomethasone 

dipropionate from the Sample solution 
^ - peak response of bedomethasone 

dipropionate from the Standard soiution 
Cj = concentration of USP Bedomethasone 

Dipropionate RS in the Standard soiution 
(mg/mL) 

Cu = nominał concentration of bedomethasone 

dipropionate m the Sample solution (mg/mL) 
Acceptance criteria: 90.0%-l 10.0% 

ADDITIONAŁ REQUIREMENT5 

® Fackaging and Storage: Package in tight, light-resistant, 
plastic containers. Storę at controtled room temperaturę, 

® Beyond-Use DATĘ: NMT 90 days after the datę on whfch 
it was compounded when stored at controlled room 
temperaturo. 

e Iabeling: Label it to be well-shaken before use, and to 
State the Beyond-Use Datę. 

* USP REFERENCE STANDARDS (11) 

USP Bedomethasone Dipropionate RS 


Belladonna Leaf 


» Belladonna Leaf consists of the dried leaf and 
flowering or fruiting top of Atropa belladonna L. 
or of its variety acuminata Royle ex Lindl. (Fam. 
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Solanaceae)* Belladonna Leaf yields not less than 
035 percent of the alkaloids of belladonna leaf. 

Packaging and storage—Preserve in well-dosed contaim 
ers anciavoid long exposure to direct sunlight. Preserve 
powdered Belladonna Leaf in light-reslstant containers. 

USP Reference standard* {11 >— 

USP Atropinę Suffate RS 
USP Homatropine Hydrobromide RS 
USP Scopolamine Hydrobromide RS 
Botanic characterlstks— 

Belladonno Leaf —Usually partly matted together, crum- 
pled or broken leaves, together with some smaller stems 
and a number of flowers and fruits* The leaves are thin and 
brittle, mostfy light green to moderate o!ive-qreen. The lam¬ 
ina is mostly from 5 to 25 cm in length and From 4 to 
12 cm in width and possesses an ovate-lanceolate to broadly 
ovate outfine, an acute to acuminate apex, an entire mar- 
gin, an acute to somewhat decurrent base and slightly hairy 
surface, the hairs being morę abundant along the veins; 
when broken transversely, it shows numerous tight-colored 
dots (crystal cells) yisible with a lens. The petiole Is slender 
and usually up to 4 cm in length. The flowers possess a 
campanulate corolla with 5 smali, reflexed lobes, purplish to 
yeflowish purple, becoming faded to brown or dusky yellow 
or yellow, a green, 5-lobed calyx, 5 epipetalous stamens, 
and a superior, bilocular ovary with numerous ovules. The 
fruit is subglobular, dark yellow to yellowish brown to dusky 
red or black, up to about 12 mm in width and sometimes 
subtended by the persistent calyx and eontainmg numerous 
fiattened, somewhat reniform seeds, the latter up to about 
2 mm in width* The stems are morę or fess fiattened and 
hollow and finely hairy when young. 

Histology— leaf: The epidenmis of the lamina possesses 
wavy anticlinal walls and a distinctly striated cuticle* Sto* 
mata are morę numerous in the lower epidermis and are 
surrounded by 3 or 4 neighboring cells, one of which is 
smaller than the others. me nonglandular hairs are uniser- 
late and up to 6<elled. Short club-shaped glandular hairs 
with a 1-celled stalk and multicellular nead and long glan- 
duJar hairs with a uniseriate stalk and uniceilular head occur 
on both epidermlses. The mesophyll consists of a single 
layer of palisadę parenchyma beneath which occurs spongy 
parenchyma, the latter with scattered cells filled with 
microcrystals. The mtdrib contains an arc of bicollateral bun- 
dles, collenchyma beneath upper epidermis, and scattered 
parenchyma cells with microcrystals. Stern: The stem shows 
an epidermis with striated cuticle and few hairs, a distinct 
endodermls, smali strands of long, thin-walled, slightly ligni- 
fied pericydic fibers, and a cirde of bicollateral bundles. The 
parenchyma of the cortex and pith is interspersed with crys¬ 
tal cells. Flower: The cafyx possesses numerous glandular 
hairs with uniseriate stalks and to 3-celled glandular 
heads. The corolla shows a papMlose inner epidermis and an 
outer epidermis with glandular hairs similar to those of the 
calyx. The pollen grains, when mounted in chloral hydrate 
solution, are subspherical, about 40 pm in diameter, 
tricolpate, having 3 germinal furrows and rows of pits be- 
tween the ridges on the exine, Fruit: The epicarp exhibits 
polygonal eprdermal cells with a striated cuticle and sto- 
mata The mesocarp consists of large pulp cells some of 
which contain rosette aggregate crystals of calcrum oxalate. 
Seed: The seed is characterized by an epidermis of large, 
wavy-walled cells with prominent ridges over the antidinal 
walls. 

Powdered Belladonna Leaf —Light olive-brown to moderate 
olive-green in colon The following are among the elements 
of identification: the separate microcrystals, the dark gray 
crystal cells, the cuticular striping of tne epidermal cells, the 
vessels with elltpsoidal bordered pits, the fi bers of the stem, 


and occasional hairs and pollen grains* Rosette aggregates 
of calcium oxalate and fragments of the seed occur when 
the drug contains belladonna fruits, Examine Belladonna 
Leaf for hairs having a papillose cuticle and for raphides of 
calcium oxalate: their presence indicates adulteration, 
Aciddnsoluble ash <561 >: not morę than 3.0%* 
Belladonna stems—The proportion of belladonna stems 
over 10 mm in diameter does not exceed 3.0%. 

Assay— 

pH 9.5 Phosphate buffer , InternoI standard solution, Stan¬ 
dard preparation , Extractlon blank. Standard curve, C hromato- 
graphk system , and System suitability—P roceed as directed in 
the Assoy under Belladonna £xtract. 

Assay preparation —Moisten 10 g, previously reduced to a 
moderately coarse powder and accurately weighed, with a 
mixture of 8 mL of ammonium hydroxide, 10 mL of alcohol, 
and 20 mL of ether, and extract the alkaloids by either of 
the methods given in the following two paragraphs. lf nec- 
essary, reduce the vofume of the extract to 100 ml by evap- 
oration on a steam batb. 

I —Place the moistened drug in a continuaus-extraction 
thimble, and allow maceration to proceed oyernight, then 
extract with ether for 3 hours, or longer if necessary to ef- 
fect complete extraction. 

//—Place the moistened drug in a smali percolator, and 
allow maceration to proceed overnight. Percolate slowly 
with a mixture of 3 volumes of ether and 1 volume of chlo¬ 
roform. Continue the percolation until the residue from 3 to 
4 mL of percolate last passed, when dissolved in dilute sulfu- 
ric acid (1 in 70) and treated with mercuric iodide TS, 
shows not morę than a fatnt turbidrty. 

Transfer the extract to a separator with the aid of ether. 
Extract with five 1 5-mL portions of dilute sulfuric acid (1 in 
70), filtcring cach portion drawn off into a 100-mL vo!umet- 
ric fiask. Wash the fil ter with dilute sulfuric acid <1 in 70), 
and cołlect the washings in the fiask* Add dilute sulfuric acid 
<1 in 70) to volume, and mix. Dilute 20.0 mL of the resuit- 
ing solution with the same dilute acid to 100.0 mL. 

Pipet 10 mL of this solution into a 60-ml separator. To 
the separator add 1.0 mL of internal standard solution , then 
add 15 mL of chloroform, shake vigorously, aliow the layers 
to separate, and discard the chloroform layer. (If emulsions 
are formed, a mixed solvent consistina of chloroform-isopro- 
pyl alcohol (10:3) may be substituted for chloroform 
throughout the extraction procedurę.) Add another 15 ml 
of chloroform, and extract agarn, discarding the chloroform 
phase. Add 15 mL of pH 9.5 Phosphate buffer and suffEcient 
1 N sod tum hydroxide to yield a finał pH between 9.0 and 
9,5. Add 15 ml of chloroform, shake vigorously, and allow 
the layers to separate. Filter the organie phase through 10 g 
of annydrous sodium sulfate (see Sodium Sulfate, Anhydrous , 
In the sec don Reagent Specifications), previousiy washed with 
chloroform and supported in a funnel with a smali pledget 
of glass wool, into a suitable Container. Extract again with 
two 15-nnL portions of chloroform, again coilecting the clar- 
ified organie phase. Wash the sodium sulfate and the tip of 
the funnel with 5 ml of chloroform. Evaporate the tom- 
bined organie phases under reduced pressure, at a tempera¬ 
turę below 45°, add 1 mL of chloroform, and mix to dis- 
solve the alkafoids, taking care to wet the sides of the 
Container, 

Procedurę —Record from the Standard curves the guanth 
ties, rn mg, of atropinę and scopolamine in the weight of 
the specimen taken. Proceed as directed for Procedurę in the 
Assay under Belladonna £xtract t through the next-to-the-last 
sentence. Add the guantity, in mg, of atropinę and scopol¬ 
amine, and multiply by 50 to obtain the weight, In mg, of 
alkaloids in the portion of Belladonna Leaf taken. 
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Belladonna Extract 


» Belladonna Extract contains, in each lOOg, not 
less than 1.15 g and not morę than 1.35 g of the 
alkaloids of belladonna leaf. 

PILULAR BELLADONNA EXTRACT 

Prepare the extract by percolating 1000 g of 
Belladonna Leaf, ustng a mixture of 3 volumes of 
alcohol and 1 volunne of water as the men- 
struum. Macerate the drug for 16 hours, and 
then percolate it at a modę ratę ratę. Evaporate 
the percolate under reduced pressure and at a 
temperaturę not exceeding 60° to a pilular con- 
sistency, and adjust the remaining extract, after 
assaying, by dilution with liquid glucose so that 
the finished Extract will contain, in each 100 g, 

1.25 g of the alkaloids of belladonna leaf. 

POWDERED BELLADONNA EXTRACT 

Prepare the extract by percolating 1000 g of 
Belladonna Leaf, using alcohol as the menstruum. 
Macerate the drug for 16 hours, and then perco¬ 
late it slowly. Evaporate the percolate under re¬ 
duced pressure and at a temperaturę not exceed- 
ing 60° to a soft extract, ada 50 g of dry starch, 
and continue the evaporation, at the same tem¬ 
peraturę, unti! the product is dry. Powder the 
residue. The extract may be deprived of its fat by 
treating either the soft extract rirst obtained, or 
the dry and powdered extract, as directed under 
Extracts (see Pharmaceutical Dosage Forms 
(1151)). Assay the powdered residue, and add 
sufficient starch, previously dried at 100°, to ob- 
tain a finished Extract containing 1.25 g of the 
alkaloids of belladonna leaf in each lOOg. Mix 
the powders, and pass the Extract through a fine 
sieve. 

Pacliaging and storage—Preserve in tight containers, at a 
temperaturę not exceeding 30°. 

OSP Reference standards (11)— 

USP Atropinę Sulfate RS 

USP Homatropine Hydrobromide RS 

USP Scopolamine Hydrobromide RS 

Assay— 

pH 9.5 Phosphate buffer —Disso3ve 34.8 g of di basie potas- 
sium phosphate in 900 mL of water, and adjust to a pH of 
9.5, determmed electrometrically, by the addrtfon of 3 N hy- 
drochJoric add or sodium hydroxide, with mixing. 

Internat standard solution —DfssoIve about 40mg of USP 
Homatropine Hydrobromide RS, accurately weighed, En 
about 25 mL of dilute sulfuric add (1 In 350) in a 50-mL 
volumetric fiask, add the same dilute acid to vofume, and 
mix, Prepare fresh on the day of use. 

Standard preparation —Dissolve about 10 mg of USP Sco¬ 
polamine Hydrobromide RS, accurately weighed, in about 
5 ml of dilute sulfuric add (1 in 350) in a 10-mL voiumetric 
fiask, add the same dilute acid to voiume, and mix ( Solution 
A). Dissolve about 20 mg of USP Atropinę Sulfate RS, accu~ 
rateJy weighed, in about 25 mL of dilute sulfuric acid (1 in 
350) in a 50-mL volumetric fiask, add 2.0 mL of Solution A , 
and mix. Add dilute sulfuric add (1 in 350) to volume, and 
mix. Prepare fresh on the day of use. 


Extraction blank —Place about 10 mL of dilute sulfuric acid 
(1 3n 350) in a 60-mL separator. Proceed as directed under 
Assay preparation, beginning with "then add 15 mL of chlo¬ 
roform." The blank chromatogram contains no significant 
interferences at the loeus of atropinę, scopolamine, or ho¬ 
matropine. 

Assay preparation —Weigh accurately about 0.5 g of Ex- 
tract, transfer to a 125-mL conicaf ffasK, and add 40 mL of 
dilute sulfuric acid ( I in 350). Heat to a temperaturę not 
above 45°, and stir to hasten solution. Fifter the solution 
through fiiter paper into a 100-mL volumetric fiask, Wash 
the fiask and the fiiter with two 20-mL portions of warmed 
dilute sulfuric acid (1 in 350), and collect the washings in 
the 100-mL volumetric ftask. Add dilute sulfuric acid (1 in 
350) to volume, and mix. 

Pipet 10 mL of this solution into a 60-mL separator. To 
the separator add 1,0 mL of Internat standard solution , then 
add 15 mL of chloroform, shake vigorous[y, aliow the layers 
to separate, and drscard the chloroform layer. (if emulsions 
are formed, a mixed solvent consisting of chloroform and 
isopropyl alcohol (10:3) may be substituted for chloroform 
throughout the extraction procedurę.) Add another 15 mL 
of chloroform, and extract again, discarding the chloroform 
phase. Add 15 mL of pH 9.5 Phosphate buffer and sufficient 
1 N sodium hydroxide to yield a finał pH between 9,0 and 
9.5. Add 15 mL of chloroform, shake vigorously, and allow 
the layers to separate, Fiiter the organie phase through 10 g 
of anhydrous sodium sulfate (see Suitability for alkaloid as¬ 
say s under Sodium Sulfate , Anhydrous , in the section Re- 
agents, Indicatars, and Solutions ), previously washed with 
chloroform and supported In a funnel with a smali pledget 
of glass wool, into a suitable Container. Extract again with 
two 15-mL portions of chloroform, again eollecting the clar- 
ified organie phase. Wash the sodium sulfate and the Lip of 
the funnel with 5 mL of chloroform, Evaporate the com- 
bined organie phases under reduced pressure, at a tempera¬ 
turę below 45°, add 1 mL of chloroform, and mix to dis- 
solve the alkaloids, taking care to wet the sides of the 
Container. 

Standard curve —Prepare three Standard Solutions as fol- 
lows. Pipet into three separate 60-mL separators 1.0-, 2,0-, 
and 3.0-mL portions, respectively, of Standard preporationf 
and add 9.0, 8,0, and 7.0 mL, respectrvely, of diiute sulfuric 
acid (1 in 350). Proceed as directed under Assay preparation, 
beginning with "add 1,0 mL of Iniemal standard solution " 

Chromatographic system —Under typical condition, the in¬ 
strument contains a 1,2-m x 4-mm gfass column packed 
with 3% G3 on SI AB, The column may be cured and condi- 
tloned as specified under Gos Chromatography (see Chroma - 
lography (621)), The column is maintalned at a temperaturę 
of about 215°, and the injectron port and detector błock at 
about 240 p , and dry helium is used as a carrier gas at a flow 
ratę of about 65 mL per minutę, 

System suitability —Chromatograph six to ten injections of 
the Assay preparatton t and record peak areas as directed for 
Procedurę, The analytlcal system is suitable for conducting 
this assay if the relative standard deviation for the ratio, R Af 
calculated by the formula: 

100 x (standard deviation / mean ratio) 

does not exceed 2.0%; the resolution, between a H and a A 
is not less than 3; and the tailing factor (the sum of the 
distances from peak center to the leading edge and to the 
tailing edge divlded by twice the distance from peak center 
to the leadlng edge), measured at 5% of the peak height of 
a Af does not exceed 2,0. 

Procedurę —Inject a portion (about 5 pL) of each Standard 
solution into a suitable gas chromatograph equipped with a 
ffame-ionization detector. Measure the areas, a Af a Hi and o 5 , 
of the atropinę, homatropine, and scopolamine peaks, re- 
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$pectively, En each chromatogram, and calculate the ratios 
A* and As by the formułas: 

OaI Oh and as / qh* 

Plot the Standard curves of the values of Ra and Rs against 
the amounts, in mg, of atropinę and scopolamine En the 
Solutions, (The ratro of the moleeular weight of atropinę to 
tfiaL uf anhydruus atropinę sulfate es 0.8551, and Lhe ratio 
of the motecular weight of scopolamine to that of anhy- 
drous scopolamine hydrobromide is 0.7894.) Inject a por- 
tion of the Assay preparation into the chroma tog raph, ob- 
tain the chromatogram area ratios, measure the peai< areas, 
and cafculate the area ratios, as with the Standard Solutions. 
Record from the Standard curve the quantities, in mg, of 
atropinę and scopolamine En the volume of specimen taken. 
Add the guantity, in mg, of atropinę and scopolamine, and 
multiply by 10 to obtain the weight, In mg, of alkaloids in 
the portion of Extract taken. 


Belladonna Exfract Tablets 


» Belladonna Extract Tablets contain not less than 
90.0 percent and not morę than 110.0 percent of 
the labeled amount of the alkaloids of bella¬ 
donna leaf. 

Packaging and stcrage—Preserve In tight, light-resistant 
containers. 

USP Refeirence standards (11)—■ 

USP Atropinę Sulfate RS 

USP Homatropine Hydrobromide RS 

USP Scopolamine Hydrobromide RS 

identificatioffi—Macerate a ąuantity of powdered Tablets, 
equiva(en£ to about 5 mg of the alkaloids of belladonna ex- 
tract, with 20 mL of water, and transfer to a separator. 
Render the solution aikaline with 6 N ammonium hydroxide, 
and extract the alkaloids with 50 ml of chloroform, Filter 
the chloroform fayer, divlde it Ento two equal portions, and 
evaporate to dryness: the residue responds to the following 
tests, 

A: To one portion of the dry residue add 2 drops of nitric 
add, evaporate on a steam bath to dryness, and add a few 
drops of alcoholic potassium hydroxEde TS: a violet color is 
produced. 

B: Dissolve the other portion of the residue in 1 mL of 
dilute hydrothloric add (1 in 120 ), and add gold chloride 
TS, dropwise with shaking, until a definite predpEtate sepa- 
rates. Slowfy heat until the precipEtate dissoives, and allow 
the solution to cool: a lusterless predpEtate is produced. 
Oisintegration (701): 30 minutes. 

Uniform 5 ty of dosage unóts (905): meet the regutre- 
ments. 

Asia y— 

pH 9.5 Phosphate buffer, internat standard solution, Stan¬ 
dard preparation, Extraction biank. Standard curve , Chramoto- 
graphic system, and System suitability —Proceed as directed in 
the Assay under Belladonna Extract. 

Assay preparation ^Weigh and finely powder not fewer 
than 20 Tablets, Transfer an accurately weighed portion of 
the powder, equivalent to about 600 \xq of atropinę and 
scopolamine, to a 60-mL separator, ada 10.0 mL of dilute 
sulfuric acid (1 in 350), and sonicate to dlssolve as much as 
possible of the specimen. Proceed as directed for Assay prep¬ 
aration in the Assay under Belladonna Leaf, beginnlng with 
"add TO mL of internaI standard solution 

Procedurę —Proceed as directed for Procedurę in the Assay 
under Belladonna Extract Record from the Standard curves 


the cjuantities, in mg, of atropinę and scopolamine in the 
weight of specimen taken. 


Belladonna Ti net we 


» Belladonna Tincture yields, from each 100 mL, 
not less than 27 mg and not morę than 33 mg of 
the alkaloids of belladonna leaf. 

Belladonna Leaf, in moderately 


coarse powder. 100 g 

To make about , . ... 1000 mL 


Prepare a tincture by Process P as modified for 
assayed Tinctures (see Pharmaceutical Dosage 
Forms (1151)), using a mixture of 3 volumes of 
alcohol and 1 volume of water as the men- 
struum. Finally adjust the Tincture to contain, in 
each 100 mL, 30 mg of the alkaloids of bella¬ 
donna leaf. 

Packaging and storage—Preserve in tight, iight-resistant 
containers, and avoid exposure to direct sunlight and to ex- 
cessive heat. 

USP Reference standard* (11)— 

USP Atropinę Sulfate RS 

USP Homatropine Hydrobromide RS 

USP Scopolamine Hydrobromide RS 

Alcohol Determinafion, Method 11 (611): between 

65.0% and 70.0% of C 2 H 3 OH, determined by the gas-liguid 

chromatographic procedurę, acetone beEng used as the tn- 

ternal standard. 

Assay— 

pH 9.5 Phosphate buffer, internol standard solution , Stan¬ 
dard preparation, Extraction blank, Standard curve, Chromato- 
graphic system, and System suitability —Proceed as directed En 
the Assay under Belladonna Extract. 

Assay preparation —Proceed with Tincture as directed in 
the Assay under Belladonna Leaf, but pipet 2 mL of Tincture 
(in place of "10 mL of this solution") into a 60-rnL separator 
containEng 10 ml of ditute sulfuric add (1 in 350). 

Procedurę —Proceed as directed in the Assay under Bella¬ 
donna Leaf. Record from the Standard curve the quantities, 
in mg, of atropinę and scopolamine in the specimen. Add 
the puantity, in mg, of atropinę and scopolamine, and mu!- 
tiply by 50 to obtain the weight, in mg, of alkatoids per 
1 00 mL, 


Benazepril Hydrochioride 



C»fUNiOj ■ HCI 460.95 

1 tf-1 -Benzazepine-1 -acetic acid, 3-[[1 -(ethoxycarbonyl) 
3-phenyl propy l]am i no]-2,3,4,5-tetra hydro- 2 -oxo-, 
monohyarochloride, /?*)]-. 
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(35>3-[[(1 SJ-l-CarbGKy-S-phenylpropylJarmno^Z^AS- 
tetrahydrQ-2-GXQ-]H-1-benza2epine-l -acetic add, 3-ethyl 
ester, monohydrochloride [86541 -74-4]. 

» Benazepril Hydrochloride contains not less than 
98.0 percent and not morę than 102.0 percent of 
Cź-łhksNhOs ■ HCi, calculated on the dried basis, 

Packagśng and sto ragę—Presen/e in well-closed contain- 
ers, and storę at a temperaturę betów 30°, preferably be- 
tween 15° and 30°. 

USP Reference standards {11)— 

USP Benazepril Hydrochloride R5 
USP Benazepril Related Compound A RS 

(3fl) 3-[[(1tf) 1-(Ethoxycarbonyl)-3-phenylpropyl]amino]- 
2 , 3 , 4 , 5 Tetrahydro- 2 - 0 xo -1 HA -benzazepine -1 -acetic 
acid, monohydrochloride. 

Ca^HasNaOs ■ HCI 460.95 
USP Benazepril Related Compound B RS 

(3S) 3-[[(1/?) 1-(Ethoxycarbony])“3“phenyipropyl]amino]- 

2.3.4.5- tetrahydro-2-oxG-1 HA -benzazepine-1-acetic 
add, monohydrochloride. 

Ca^HaaNaOs ■ HCI 460.95 
USP Benazepril Related Compound C RS 

3-(1 -Carboxy-3-phenybl (5)-propyl}arnino-2,3,4,5-tetra- 
hydro- 2 -oxO“l FM-(35)-benzazepine-l-acetic acid. 
C 22 H 24 N 2 O 5 396.44 

USP Benazepril Related Compound D RS 

(3-(1 -Ethoxyca rbonyi-3-cycfohexy l-(l S)-propy l)a m ino- 

2.3.4.5- tetrahydro-2-oxod HA -(35)-benzazepine)- 
1 -acetic acid, monohydrochloride. 

C 24 H 34 N 2 O 5 ■ HCI 467.00 
USP Benazepril Related Compound £ RS 

3-Amino-2,3,4,5-tetrahydn>2-oxod HA -(3 5)- 
benzazepine- 1 -acetic acid. 

USP Benazepril Related Compound F RS 

ferf“Butyl-3-amino-2 jf 3,4,5-tetrahydro-2-oxo-1 HA -(35)- 
benzazepine -1 -acetic add. 

USP Benazepril Related Compound G RS 

(3-(1 -Ethoxycarbonyl-3-phenyl-(1 5)-propyl)amino-2,3, 

4.5- tetrahydro-2-oxod HA -(35)-benzazepine)-1 -acetic 
acid ethyl ester. 

Identification— 

A: Infrared Absorption (197M). 

B; The retention time of the major pealc in the chrornato- 
gram of the Assay preparation corresponds to that in the 
chromatogram of th e Standard preparation, as obtained in 
the Assay. 

C: It responds to the test for Chloride (191). 

Ahsorlbance of solutioiri—The absorbance of a 1 in 1 00 
sofutEon of tt in methanol, determined in a 1-cm celi at 420 
nm, is not morę than 0,015, methanol being used as the 
blank. 

AbsorpfSuify— 

Test preporathn —Dlssolve an accuratefy weighed guantity 
of Benazepril Hydrochloride in methanol, and dilute guan- 
titatively, and stepwise if necessary, to obtain a solution hav- 
ing a known concentration of about 0.025 mg per ml. 

Procedurę —Proceed as directed under Ultravio!et-Vlsible 
Spectm.scapy (857), and measure the absorbance at 238 nm: 
the absorptivity is between 21.0 and 23.2. 

Hoss on drying (731)—Dry it at 105° for 3 hours: it loses 
not morę than 1 . 5 % of its weight. 

ResSdue on ignifion (281)—Ignite at 600°. Not morę than 
0 . 1 % residue is found. 


Detete the faliowing: 

®Heavy mefals, Method II (231): 0.001%.* ^^1 
Related compouffids— 

TEST 1 (FOR BENAZEPRIL RELATED COMPOUND A)-— 

pH 6.0 Phosphate buffer —Dissoke 9 .66 g of monobasic 
potassium phosphate and 2.68 g of dibastc sodium phos¬ 
phate, heptaEiydrate in about 900 ml of water, and dilute 
with water to 1000 mL, 

Mobile phase —Prepare a filtered and degassed mixture of 
pH 6,0 Phosphate buffer and methanol (80:20). Make adjust- 
ments if necessary (see System Suitability under Chromato- 
graphy (621)). 

Resolution solution —Dissolve accurately weighed guanti- 
ties of USP Benazepril Hydrochloride RS and USP Benazepril 
Related Compound A RS in Mobile phase, and dilute quan- 
titatively, and stepwise if necessary, with Mobile phase to 
obtain a solution having known concentrations of about 
1.0 mg per mL and 0.005 mg per mL, respectivefy. 

Standard stock solution —Dissolve an accurately weighed 
guantity of USP Benazepril Related Compound A RS in Mo¬ 
bile phase to obtain a solution having a known concentra¬ 
tion of about 0.05 mg per mL, 

Standard solution —Dilute a suitable portion of Standard 
stock solution , accurately measured, with Mobile phase to ob¬ 
tain a solution havinq a known concentration of about 5 uq 
per mL. 

Dilute standard solution —Dilute a suitable portion of Stan¬ 
dard stock solution , accurately measured, with Mobile phase 
to obtain a solution having a known concentration or about 
1 pg per mL, 

Test solution —Transfer about 50 mg of Benazepril Hydro¬ 
chloride, accurately weighed, to a 50-mL vo[umetric fiask, 
dissolve in and dilute with Mobile phase to volume, and mix. 

Chmmatographic system (see Chromatography (621))—The 
liquld chromatograph is eguipped with a 240-nm detector 
and a 4.0-mm x 10 -cm column that contains packing L41, 
The flow ratę is about 0.9 mL per minutę. The column tem¬ 
peraturę is maintained at 30°. Chromatograph the Resolution 
solution, and record the peak responses as directed for Pro¬ 
cedurę: the resolution, R, between benazepril hydrochloride 
and benazepril related compound A is not less than 2 . 0 . 
Chromatograph the Dilute standard solution , and record the 
peak responses as directed for Procedurę; the signai-to-noise 
ratio is not iess than 10:1. Chromatograph the Standard so¬ 
lution: the relative standard deviation for replicate injections 
determined from the benazepril related compound A peak is 
not morę than 10 %. 

Procedurę —Separately rnject equal volumes (about 50 pL) 
of the Standard solution and the Test solution En to the chro¬ 
matograph, record the chromatograms, and measure the 
area for the benazepril related compound A peak. Calculate 
the percentage of benazepril related compound A in the 
portion of Benazepril Hydrochloride taken by the formula; 

lOOfCs/C i)(rv/rs) 

in which Q is the concentration, in mg per ml, of USP 
Benazepril Related Compound A RS in the Standard solution; 
C r is the concentration, In mg per mL, of Benazepril Hydro¬ 
chloride in Lhe Test solution; r u is the peak response for 
benazepril related compound A obtained from the Test solu¬ 
tion; and r$ is the peak response for benazepril related com¬ 
pound A obtained from the Standard solution: The limit of 
benazepril related compound A is given in the table below. 
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RelatJye 

Benazepril Related Retention 

_ Compound __ Time _ Limit 

_Ą]_ 2J _ OJ 

1 {( 3 3 [[(1 fi)-1 «<eih oxyc arbo ny l)-3-pheny Ipropy l]ami n o]-2,3 r 4 ,5 -tetrahydro- 

2-oxo-ltf-T-benztizepme-l-acetic acid, monohydnjchbride 


TEST 2 (FOR BENAZEPRIL RELATED COMPOUNDS B, C, O, E, F, AND 
G)— 

Tetrabutyiammonium bromide soiution, Mobile phose, Sys¬ 
tem suitabiiity soiution, and Chromatographic system —Pro- 
ceed as dśrected in the Assay , 

Standard soiution —Dissolve accurately weighed quantities 
of USP Benazepril Hydrochloride RS, USP Benazepril Related 
Compound B RS, USP Benazepril Related Compound C RS, 
USP Benazepril Related Compound D RS, USP Benazepril Re¬ 
lated Compound E RS, USP Benazepril Related Compound F 
RS, and USP Benazepril Related Compound C RS in Mobile 
phase to obtain a soiution having known concentrations of 
about 1 [ig of USP Benazepril Hydrochloride RS per ml and 
10 pg of each related compound per ml. 

Test soiution—Transfer about 50 mg of Benazepril Hydro- 
chloride, accurately weighed, to a 50-mL volumetric fiask, 
dissolve in and dilule with Mobile phose to volume, and mix. 
Procedurę —Separately inject egual volumes (about 25 jiL) 
of the Standard soiution and the test soiution into the chro- 
matograph, record the chromatograms, and measure the ar* 
eas for alt the peaks. Calculate the percentage of benazepril 
related compounds in the portion of Benazepril Hydrochlo- 
ride taken by the formula: 

100(Q/C r )( W fs) 

in which C s is the concentration, in mq per mL, of the rele* 
vant USP Reference Standard in the Standard soiution; C T is 
the concentration, in mg per ml, of benazepril hydrochlo* 
ride In the Test soiution; r u is the peak response for the rele- 
vant benazepril related compound obtained from the Test 
soiution; and r? is the peak response for the relevant 
benazepril related compound obtained from the Standard 
soiution {see Tabfe I for values). 



Table 1 


Benazepril Related 
Compound 

Relative 

Retentlon 

Time 

Limit 

E 1 

0.4 

0.2 

F- 

0.5 

0.2 


0.6 

0,3 

B 4 

1.5 

0.5 

D A 

1.7 

0.2 

C* 

2,0 

0.2 


1 3-Amino-2,3,4,5-tttrahyd ro-2-oxo-1 H -1 -{ 3 5)- benzaaep ine- i -acetic add 
3 N8utyl-3-amino-2,3A5-Letrahydro-2-oxo-1 H-1 -{35)-benzazepine-l*acetic add 

*3-{l -CarbQxy-3-pheny1-(l 5>-prQpyl}amino-2,3,4,5-tetrahydro-2^oxo-1 H4 * 
(3S>-benzazepine>n-acetk add 

4 Mixlure of djasfereoisomerj (3*0 -ethoxycarbofryl-3*phenyi-(l fl)-propyl)ami- 
no-2,3,4,5-tetrahydro-Z-oxo-irf-l'(35)-benzazepine)-l-acelic add and (3-0- 
ethoxycarbonył-3-phenyl-(1 S)-propylami no-2,3,4,5-tetrahydrq-2-Oxo*l H-l - 
(3fl)-benzazeplne>-l-aLeik aUU 

*3-( 1 -Ethoxycarbonyf-3-cydahexyl-(l ^'propybamino-ZJ^^-LeLrahydro-Z* 
oxo-l^1-(3S)-benzazepine)-1-acetic acid morto hydrochloride 
6 3 - (1 - Ethoxy carbony I - 3-pheny f-( 1 S)-p ropy I Jam ino- 2,3 A S-tebahydro-Z-OKo- 
lH-HBĄ-benzazepineyLacetk add ethyf ester 

In additton to not exceedlng the limits for benazepril related 
compounds in Tobie 7 , not morę than 0 . 1 % of any other 
single impurity is found; [notę— For caleulating any other 
single unspecmed impurity, Cs is the concentration of the 
USP Benazepril Hydrochloride RS in the Standard soiution.] 
and not morę than 2 . 0 % of total impuritles (exduding 
benazepril related compound A from Test 1) is found. 


Assay— 

Tetrabutyiammonium bromide soiution —Dissolve 0.81 g of 
tetrabutyiammonium bromide in 360 mL of water contain* 
ing 0.2 ml of glacial acetic add. 

Mobile phase —Prepare a filtered and degassed mixture of 
methanol and Tetrabutyiammonium bromide soiution (64:36). 
Make adjustments if necessary (see System Suitabiiity under 
Chromatography (621)). 

System suitabiiity soiution —Dissolve accurately weighed 
guantities of USP Benazepril Hydrochloride RS and USP 
Benazepril Related Compound B RS in Mobife phase to ob¬ 
tain a soiution having known concentrations of about 
0.4 mg of each per mL. 

Standard preparation—OlssoWe an accurately weighed 
guantity of USP Benazepril Hydrochloride RS in Mobile phase 
to obtain a soiution having a known concentration of about 
0.2 mg per mL. 

Assay preparation —Transfer about 10.0 mL of the Test so- 
lution (from either Test I or Test 2), prepared as directed in 
the test for Reiated compounds , to a 50-mL volumetric fiask, 
di lute with Mobile phase to volume, and mix. 

Chromatographic system (see Chromatography (62 ]))—The 
liquid chromatograph is equipped with a 240-nm detector 
and a 4 , 6 -mm x 3 -cm guard column that contains packing 
LI connected to a 3.9-mm x 30-cm column that contains 
packing LI. The flow ratę is about 1 mL per minutę. Chro¬ 
matograph the System suitabiiity soiution , and record the 
eak responses as directed for Procedurę: the resolution, fi, 
etween benazepril hydrochloride and benazepril related 
compound B is not less than 1.7; and the relative standard 
deviation for replicate injections determined from benazepril 
hydrochloride and benazepril related compound B is not 
morę than 2 . 0 % for each. 

Procedurę —Separately inject equal volumes (about 25 pL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas¬ 
ure the responses for all the peaks. Calculate the quantitv, in 
mg, of C 2 . 1 H 28 N 2 O 5 * HCI in the portion of Benazepril Hydro* 
chtoride taken by the formula: 

250C(ru/rs) 

In which C is the concentration, in mg per mL, of USP 
Benazepril Hydrochloride RS in the Standard preparation; 
and fu and n are the peak responses obtained from the 
Assay preparation and the Standard preparation, respectjyely. 


Benazepril Hydrochloride Tablets 

» Benazepril Hydrochloride Tablets contain not 
less than 90.0 percent and not morę than 
110.0 percent of the labeled amount of 
benazepril hydrochloride (C 24 H 2 BN 2 O 5 • HCI). 

Packaglng and storage—Preserve m weILdosed contain* 
ers. 

Labellng — When morę than one Dissuiulhn test is given, 
the labeling States the test used only if Test 7 is not used. 

USP Reference standards (11)— 

USP Benazepril Hydrochloride RS 
USP Benazepril Related Compound B RS 

(3S) 3-[[(lfi) l-(Ethoxycarbonyl)-3-phenylpropyl]amino]- 
2,3,4,5-tetrahydro-2-oxo-l H -1 -benzazepine-l -acetic 
acid, monohydrochloride. 

C^HzsNiO^HCI 460.95 
USP Benazepril Related Compound C RS 

3-{1 -Carboxy-3-phenyl-1 (5)-propyl)amino-2,3,4,5-tetra- 
hydro~2“Oxo*1 //-1-(35)-benzazepine-1-acetic acid, 
C^H^N^Os 396,44 
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Identification— 

A: Thin-iayer Chromatogrophk Identification Test (201)— 
Test solution —Finely powder not fewer than 20 Tablets, 
and transfer an accurately weighed portion of the powder, 
equivalent to about 50 mg of benazeprii hydrach loride, to a 
50-mL volumetric fiask, Add about 30 mL of methanol, and 
shake by mechanical means for 15 minutes, Dilute with 
methanol to volume, mix, and centrifuge. Pass an aliquot of 
the supernatant through a suitable filter, discarding the ffrst 
6 mL of the fiJtrate. 

Application voiume: 20 pL 

Developing solvent system: a mixture of ethyl a c eta te, 
methanol, and ammonium hydroxide (80:20:15). 

B: The retention time of the major peak in the chromato- 
gram of the Assoy preparation corresponds to that in the 
chromatogram of the Standard preparation, as obtained in 
the Assoy . 

Dlssoiution <711)— 

TEST 1 — 

Medium: water, 500 mL, 

Apparatus 2: 50 rpm* 

Time: 30 minutes. 

Determine the amount of Ca^sNzOs * HCI dissolved by 
employing the folfowmg method, 

Tetrabutylammonium bromide solution, Mobile phase, Sys¬ 
tem suitability solution, and Chromatographic system —Pro- 
ceed as directed in the Assoy under Benazeprii Hydrochloride. 

Procedurę— Inject about 60 pL, or an amount of a filtered 
portion of the solution under test, equivalent to about 
1.2 j.ig of benazeprii, into the chromatograph. The amount 
of benazeprii injected should not exteed 1,5 jig* Record the 
chromatogram, and measure the responses for the major 
peaks* Determine the quanttty, in mg, of C^H^N^Os ■ HCI 
dissolved in comparison with a Standard solution having a 
known concentration of USP Benazeprii Hydrochloride RS in 
the same Medium and similariy chromatographed. 

Tolerances —Not less than 80% (Q) of the iabeled 
amount of C^H^NzC* ■ HCI i$ dissolved in 30 minutes, 

TEST 2 -—If the product complies with thts test, the labeling 
indicates that the product meets USP Dissolution Test 2. 

Medium, Apparatus , and Procedurę —Proceed as directed 
for Test 1. 

Time: 45 minutes* 

Tolerances— Not less than 70% (Q) of the Iabeled amount 
of C^H 2 sN 2 0 s ■ HCI is dissolved in 45 minutes* 

Unifonmity of dosage units (905): meet the require- 
ments. 

PROCEDURĘ FOR CONTENT UNIFORMJTY— 

Tetrabutylammonium bromide solution. Mobile phase. Sys¬ 
tem suitability solution , Standard preparation , and Chromato- 
graphic system —Proceed as directed in the Assoy. 

Test preparation— Transfer 1 Tablet to a suitable volumet- 
ric fiask, add a volume of Mobile phase equivalent to about 
50% of the volume of the fiask, sontcate for 5 minutes, and 
then shake by mechanical means for not less than 10 min¬ 
utes. Dilute quantitatively, and stepwise if necessary, with 
Mobile phose to obtain a finał concentration of about 
0,2 mg per mL, mix f and pass o portion of the solution 
through a suitable filter, discarding the first 6 mL of the fil¬ 
tra te* 

Procedurę —Proceed as directed in the Assoy, except to 
inject the Test preparation instead of the Assoy preparation. 
Calculate the duantity, in mg, of benazeprii hydrochloride 
(C 24 H 28 N 2 O 5 * HG) in the Tablet taken by the formula: 

VDC(ru/r s ) 

in which i' is the volume, in ml, of the initial fiask used to 
prepare the Test preparation; D is the dilution facto r in sub- 


sequent dilutlons of V t if necessary, to prepare the Test prep- 
arotion; C is the concentration, in mg per mL, of USP 
Benazeprii Hydrochloride RS in the Standard preparation; 
and r u and r s are the benazeprii hydrochloride peak re¬ 
sponses obtained from the Test preparation and the Standard 
preparation , respectively* 

Related compounds— 

Tetrabutylammonium bromide solution. Mobile phase , Sys¬ 
tem suitability solution , and Chromatogrophk system —Pro¬ 
ceed as directed in the Assoy * 

Standard solution —Dissolve an accurately weighed quan- 
tity of USP Benazeprii Related Compound C R5 in Mobile 
phase , and dilute quantitativefy, and stepwise if necessary, 
to obtain a solution having a known concentration of about 
0,006 mg per mL, 

Test solution —Use the Assoy preparation * 

Procedurę —Sęparately inject equal vo!umes (about 80 pL) 
of the Standard solution and the Test solution into the chro¬ 
matograph, record the chromatograms, and measure the re¬ 
sponses of the peaks for benazeprii related compound C 
Calculate the percentage of benazeprii related compound C 
in the portion of Tablets taken by the formula: 

100 (C,/Cr)(ru/rs) 

in which C 5 is the concentration, in mg per mL, of USP 
Benazeprii Related Compound C R5 in the Standard solution; 
Cr is the concentration, in mg per mL, of benazeprii hydro¬ 
chloride in the Tes£ solution; and r u and r$ are the peak re¬ 
sponses for benazeprii related compound C obtained from 
the Test solution and the Standard solution, respectively: not 
morę than 3.0% of benazeprii related compound C is 
found* Calculate the percentage of each impurity (other 
than benazeprii related compound C) in the portion of Tab¬ 
lets taken by the formula: 

lOOfe/r.) 

in which r, is the peak response for each impurity obtained 
from the Test solution; and r, is the sum of the responses of 
all the peaks (induding benazeprii related compound C): 
not morę than 1 * 0 % of any individual impurity is found; 
and not morę than 2 . 0 % of total impurities is found, the 
results for all impurities (exciuding benazeprii related com¬ 
pound C) being added. 

Assay— 

Tetrabutylammonium bromide solution, Mobile phase, Sys¬ 
tem suitability solution , Standard preparation, and Chromato- 



Assay preparation —Finely powder not fewer than 20 Tab¬ 
lets, and transfer an accurately weighed portion of the pow¬ 
der, equivalent to about 50 mg of benazeprii hydrochloride, 
to a 250-mL volumetrrc fiask* Add about 150 mL of Mobile 
phase , and shake by mechanical means for 30 minutes* Di- 
Jute with Mobile phase to volume, mix, and centrifuge* Pass 
an aliquot of the supernatant through a suitable filter, dis¬ 
carding the first 6 ml of the filtrate* 

Procedurę —Se pa rately inject egual volumes (about 25 ^L) 
of the Standard preparation and the Assoy preparation into 
Lhe dirumatograph, record the chromatograms, and meas¬ 
ure the areas ror alf the peaks, Calculate tne quantity, in 
mg, of benazeprii hydrochloride (C^H^Nj O 5 ■ HCI) in the 
portion of Tablets taken by the formula: 

2SQC{r u /h) 

rn which C is the concentration, in mg per mL, of USP 
Benazeprii Hydrochloride RS in the Standard preparation; 
and r u and n are the benazeprii hydrochloride peak re¬ 
sponses obtained from the Assoy preparation and the 5ton- 
aard preparation , re$pective!y* 
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Benazepril HydrocfoSorede Compounded 
Orał Suspension, yetermary 

DEFINITJON 

Benazepril Hydrochloride Compounded Orał Suspension, 
Vetennary contains NLT 90.0% and NMT 11 0,0% of the 
labclcd amount of benazepril hydrochloride (C Z , S H ZB N 2 0;5 
HtCI). 

Prepare Benazepril Hydrochloride Compounded Orat Sus¬ 
pens] on, Veterinary, 5 mg/mL, as follows (see Pharmaceuti- 
cal Compounding—Nonsterite Preparations (795)). 


Benazepril Hydrochlonde 
powder 

500 mq 

Vehicle: a 1:1 mixture of Ora- 
PJus- 1 and Ora-Sweet 1 , a suffi- 
dent puantity to make 

100 mL 


a Perrigo Pharmaceuticals, Allegan, Ml. 


Analysis 

Sam pies: Standard solution and Sampie soiutian 
Calculate the percentage of Ehe labeled amount of 
benazepril hydrachlonde (C 24 H 2 BN 2 O 5 - HCI) En the por- 
tion of Oraf Suspension, Veterinary taken: 

Result - (ru/rs) x (Cs/G) x 100 

r u - peak response of benazepril hydrochloride 
from the Sampie solution 

rj - peak response of benazepril hydrach! oride 
from the Standard solution 

Cs = concentratEon of benazepril hydrach londe in 
the 5 ton dard solution (mq/mL) 

G - nominał concentratlon of Benazepril 
hydrochlorlde in the Sampie solution 
(mg/mL) 

Acceptance crfteria: 90.0%“11 0.0% 

5PECIFIC TESTS 

e PIH (791): 3.8-T.8 


Pour the Benazepril Hydrochloride powder In to a suitable Con¬ 
tainer Wet the powder with a smali amount of Vehide t 
and triturate to make a smooth pastę. Add the Vehide to 
make the contents pourabfe. Transfer the contents, step- 
wise and quantitatively, to a calibrated Container using 
the remainder of the i/ehicle. Add sufficient Vehkfe to 
bring to finał volume. Shake to mix well. 

ASSAV 
* Procedurę 

Solution A: 25 mM sodium phosphate adjusted with 
phosphoric add to a pH of 3.0. Pass through a nylon 
filter of 0.45-pm porę size. 

Mobile phase: Acetonitrile and Solution A (40:60) 

Diluent: Water adjusted with phosphoric acid to a pH 
of 3.0 

Standard stock solution: 5 mg/mL of USP Benazepril 
Hydrochloride RS in Diluent Sonicate for 3 min. Mlx 
well and storę at 

Standard solution: 0.01 mg/mL of benazepril hydro¬ 
chloride prepared with Standard stock solution and DHu- 
ent Centrifuge for 5 min at 14,000 rpm, and use the 
supernatant. Protect from light, and storę at 2°“8 a , 

Sampie solution: Shake thoroughly each bottle of Orał 
Suspension, Veterinary. Transfer 2.0 ml of the Orat Sus¬ 
pension, Yeterinary into a 1-L volumetric fiask, and di- 
lute with Diluent to volume. Mix well. Centrifuge for 5 
min at 14,000 rpm, and use the supernatant. Protect 
from light, and storę at 2 d - 8 °. 

Chromatographic system 
(See Chromatograpny (621), System Suitabiiity.) 

Modę: LC 

Detecton UV 210 nm 
Column: 4.6-mm x 25-cm; 5-j.im pacldng LI 
Temperatures 
Column: 30° 

Autosampler: 5° 

Ftow ratę: 1.2 mL/min 
Injection volume: 25 pL 

System suitabiiity 
Sampie: Standard solution 

[NOTĘ—I he retention tsme for benazepril hydrochloride 
is about 6.5 min.] 

Suitabiiity requirements 
Tailing factor: NMT 2.0 

Relative standard deviation: NMT 2.0% for repticate 
injections 


ADDITIONAL REQUIREMENTS 

o Packaging and Storage: Package in tight, light-resistant 
containers. Storę at 2°-8 c or at controlted room 
temperaturę. 

* Labeling: Label it to indicate that it is to be weil-shaken 
before use, and to State the Beyond-Use Datę. Label it to 
State that it is for veterinary use only. 

« Beyond-Use Datę: NMT 90 days after the datę on which 
it was compounded when sto red at 2 D - 8 ° or at con- 
trolled room temperaturę 

e USP Reference Standards ( 11 ) 

USP Benazepril Hydrochloride R5 


Be ndrof9umeth łazicie 



C,sHhF 3 N 5 CXiS2 421.41 

2H- 1,2,4-Benzothradiazine-7-sulfonarn1de, 3,4-dfhydro- 

3 - (phenylmethyt )-6 (trifluoromethyl)-, 1 , 1 -dioxide, (±)-; 

(±)-3-Benzyl-3,4"dihydro-64tnfluoromethyl)-2H-1,2, 

4- benzothiadtazine-7-suffonamide l,1-dioxide [73-48-3]. 

DEJFINITION 

Bendrofiumethiazide contains NLT 98.0% and NMT 102.0% 
of OsH mFbN 3 O 4 calculated on the anhydrous basis. 

IDENTIFICATION 

O A. INFRARED ASSORPTiON (197K) 

Sampie: Previously dried over silica qel for 4 h 
Acceptance criteria: Meets the requirements 

o B. Ultravioljet Absorption (197U) 

Analyticaf wavelength: 271 nm 
Sampie solution: 10 pg/mL in methanol 
Acceptance criteria: Absorptivities, calculated on the 
anhydrous basis, do not differ by morę than 4,0%. 

o C. 

Sampie solution: Mix 5 mL of di lute hydrach loric acid 
(50% v/v) with 20 mq of Bendrofiumethiazide, boli 
gently for 1 min, andcool in an ice bath. 

Analysis: To the Sampie solution add, in succession, 

0,5 mL of sodium nitrite solution (1 mg/mL), 0.5 ml of 
ammonium sulfamate solution (5 mg/mL), and 0.5 mL 
of N-(1-naphthyl)ethylenediamine dihydrochloride solu- 
tion (1 mg/mL). 
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Acceptance criteria: A deep red color is produced. 

ASSAY 

* PROCEDURĘ 

Sample: 190 mg of Bendrofiumethiazide 

Analysis: Dissolve the Sampfe in 80 mL of pyridine in a 
talhform, 250-mL beaker in a well-ventilated hood. Add 
3 drops of a saturaled solution of azo violet in metha- 
nnl, rnver the beaker, and gently bubble nitrogen 
through the solution for 5 min, being ca ref ul to avoid 
any contact between the solution and the cover. Raise 
the nitrogen delivery tubę above the solution surface 
and, maintaining a gentie flushing with nitrogen and 
stirring with a magnetic or mechanical stirnng device, 
add OJ N sodium methoxide VS from a 10-mL buret 
inserted through an opening in the cover. Utratę to a 
blue endpoint, approaching the endpoint at a ratę of 1 
or 2 drop/s, Perform a blank determmation, and make 
any necessary correction (see Titrimetry {541)). Each mL 
of 0.1 N sodium methoxide is equivalent to 21.07 mg 
of CisHnFjNaOłS^ 

Acceptance criteria: 98.0%-! 02,0% on the anhydrous 
basis 

JMPURITIES 

• Residue on Ignktion (281): NMT 0,2% 


Delete the following: 

•* * Heaw Metals, Method fi (231): 20 ppm* 

* Selenium (291) 

Sample: 100 mg of Bendrofiumethiazide and 100 mg of 
magnesium oxiae 

Acceptance criteria: The absorbance from the Test solu- 
tion is NMT one-half that from the Standard solution 
(NMI 30 ppm). 

* Limit of 2,4 Disulfamyl-s-trifluoromethylaniline 

[NOTE—Use low-actmic glassware for the Standard solu¬ 
tion and the Sample solution .] 

Mobile phase: Dissolve 5.62 g of sodium chloride and 
1 97 g of anhydrous sodium sulfate in 1000 mL of 
water in a 2-L volumetnc fiask. Add 4.0 mL of giacial 
acetic add and 800 mL of methanol, and dii u te with 
water to volume. 

Standard solution: 0.75 pg/mL of USP 2,4-Disulfamyl- 
S-trifluoromethylaniline RS in methanol 
Sample solution: 50pg/mL of Bendrofiumethiazide in 
methanol 

Chromatographic system 

(See Chromatography (62 1), System Suita bili ty.) 

Modę: LC 

Detector: UV 270 nm 

Column: 4.6-mm x 30-cm; packing Ul 

Column temperaturę: 35° ± 5° 

Flow ratę: 1.5 ml/min 
Injection size: 20 jiL 
System suitability 
Sample: Standard solution 
Suitability reguirements 

Resolution: NLT 1.4 between the methanol and 2,4- 
disulfamy!-5-tnffuoromethylaniiine peaks 
Relative standard deviation: NMT 3,0% for five rep- 
licate injections 
Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of 2,4-disulfamyL5-tnfluoro- 
methylanłline in the portion of Bendrofiumethiazide 
taken: 

Resuit - (rjrs) x (C s /Q) x 100 

fu - peak response from the Sample solution 

- peak response from the Standard solution - 


Cj = concentration of USP 2,4-Disulfamył- 

5-trifluoromethy lani linę RS in the Standard 
solution (pg/mL) 

Cu - concentration of Bendrofiumethiazide in the 
Sample solution (pg/mL) 

Acceptance criteria: NMT 1.5% 

SPECIFIt TE5T5 

* Water D eter min ation, Method I { 921): NMT 0.5% 

ADDKTIONAL REQUIREMENTS 

* Packaging and Storage: Preserve in tight containers. 

* USP Reference Standards (11) 

USP Bendrofiumethiazide RS 
USP 2,4-Disulfamyl-5-trifluoromethylaniline RS 
CjHbFbNsOA 319.29 


Bendrofiumethiazide Tabiets 


DEFINmON 

Bendrofiumethiazide Tabiets contain NLT 90.0% and NMT 
110 . 0 % of the labeled amount of bendrofiumethiazide 
(CisHhFsNjO^Sz). 

IDENTIFICATION 

• The retention time of the major peak of the Sample sofu- 

tion corresponds to that of the Standard solution , as ob- 
tained in the Assay . 

ASSAY 

* PROCEDURĘ 

[Notę—U se low-actinic glassware for the Sample solution 
and the Standard salutmn j 

Mobrfe phase: Dissolve 5.62 g of sodium chloride and 
1.97 g of anhydrous sodium sulfate in 1000 mL of 
water in a 2-L volumetric fiask. Add 4.0 mL of giacial 
acetic acid and 800 mL of methanol, and dilute with 
water to volume. 

Standard solution: 50 pg/mL of USP Bendroflumethra- 
zide RS in methanol 

Sample solution: Nominally equivalent to 50 pg/mL 
from finely powdered Tabiets (NLT 20 ). Initially add 
methanol (70% of the voIume of the fiask) and sonicate 
for 15 min with occasional shaking. Dilute further with 
methanol to the reguired concentration, and centrifuge 
for 15 min, 

Chromatographic system 

(See Chromatograpny (62 1), System Suitability.) 

Modę: LC 

Detector: UV 270 nm 

Column: 4.6-mm x 30-cm; packing L11 

Temperaturę: 35 ± 5° 

Flow ratę: 1.5 mL/min 
Injection size: 20 jliL 
System suitability 
Sample: Standard solution 
Suitability reouirements 
Taifing factor: NMT 2.0 

Relative standard deviation: NMT 3.0% for five rep- 
licate Injections 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of C 3 SH 14 F 3 N 3 O 4 S 2 in the por¬ 
tion of Tabiets taken: 

Resuit = (ru/r s ) x (C 5 /Cu) x 100 

r y - peak response from the Sample solution 

rs - peak response from the Standard solution 

Cs - concentration of USP Bendrofiumethiazide RS 
in the Standard solution (pg/mL) 
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Cg - nominał concentration of bendroflumethiazide 
in the Sample solutbn (jig/mL) 

Acceptance criteria: 9G,0%-110.0% 

PERFORMANCE TESTS 

* DlSSOLUTION <711) 

[Notę—P rotect Solutions from light throughout this testJ 
Medium: 0.01 N hydrochloric acid; 900 ml 
Apparatus 2: 50 rpm 

Time: 45 min 
Detector: UV 271 nm 

Sample solution: Sample per Dissolution (711), 
Standard solution: Prepare a stock solution of USP 
Bendroflumethiazide RS in an appropriate organie sol- 
vent, and dilute this solution witn Medium to obtain a 
finał concentration similar to the one expecfed in the 
Sample solution. 

Analysis: Determme the amount of C 15 H 14 F 3 N 3 O 4 S 2 dis- 
solved by using UV absorptton on filtered portions of 
the Sample solution , suitabFy diluted with w a ter, if nec- 
essary, in com part son with a Standard solution havlng a 
known concentration of USP Bendroflumethiazide RS. 
Tolerances: NLT 75% (Q) of the labeled amount of 
C 1 SH 14 F 3 N 3 O 4 S 2 is drssolved. 

* Uniformity of Dosage Units (905): Meet the 

requirements 

ADDITIONAL REQUiREMENT5 

* Packaginc and StoragE; Preserve in tight containers. 

* USP Reference Standards (11) 

USP Bendroffumethiazide RS 


Berioxinate Hydrochloride 



Ci ? H 2a NiO r HCI 344 .88 

Benzofc acid, 4-amino-3-butoxy-, 2-(diethylamino)ethyl 
ester, monohydrochloride; 

2-(Diethylamino)ethyl 4-amino-3-butoxybenzoate monohy¬ 
drochloride [5987-82-6], 

DEF1NITION 

Benoxinate Hydrochloride contatns NLT 98.5% and NMT 
101 ,5% of benoxinate hydrochloride (C^HseN^Gj * HCI), 
calculated on the dned basis. 

IDENTIFICATION 

* A. INFRARED AB50RFTION (197K) 

Sample: Previously dried 

Acceptance criteria: Meets the requirements 

* B. Ultra v[olet Absorption (197U) 

Sample solution: 15 pg/mL in water 
Acceptance criteria: Meets the requirements 

* C Identification Tests—General, Ch/onde(191) 

Sample solution: 10 mg/ml 
Acceptance criteria: Meets the requirements 

ASSAY 
» Procedurę 

Sample solution: Dissolve 250 mg of Benoxinate Hy¬ 
drochloride in a mixture of 20 mL of glacial acetic acid 
and 20 mL of acetic anhydride. 

Titrimetric system 
Modę: Direct titration 
Titrant: OJ N perchforic acid VS 
Endpoint detection: Potentiometric 
Analysis: Ti tratę, perło rm a blank determination, and 
make any necessary correction. Each ml of 0.1 N per* 


chloric acid is equivalent to 34.49 mg of benoxinate hy¬ 
drochloride (C 17 H 2 BN 2 OJ ■ HCI). 

Acceptance criteria: 98.5%-101.5% on the dried basis 

IMPURITIES 

* Residue on Ignition (281): NMT 0.2% 

* Ordimary Smpurities {466) 

Standard solution: Methanol 
Sample solution: Methanol 

Eluant: A mixture of chloroform, tyclohexane, and di* 
ethylaminę (5:4:1) 

Visualization: 12 

SPECIFIC TESTS 

* PH (791) 

Sample solution: 10 mg/mL 
Acceptance criteria: 5.0-6.0 

* Loss on Drying (731) 

Analysis: Dry a sample at 105° for 3 h. 

Acceptance criteria: NMT 1.0% 

ADDITIONAL REQUIREMENTS 

* Packaginc and Storage: Preserze In well-closed 

containers. 

* USP Reference Standards (11) 

USP Benoxinate Hydrochloride RS 


Benoxinate Hydrochloride Ophthalmic 
Solution 


DEHNITION 

Benoxinate Hydrochloride Ophthalmic Solution is a sterife 
solution of Benoxinate Hydrochloride in water. It contains 
NLT 95.0% and NMT 105.0% of the labeled amount of 
benoxtnate hydrochloride (CirHaBNaO* - HCI). 

IDENTIFICATION 

* A. Identification—Organic Nitrogenous Bases (181) 

Sample solution: Nommally 2 mg/mL of benoxinate 
hycfrochloride, prepared as follows. Dilute a volume of 
solution, equivalent to 50 mg of benoxinate hydrochlo- 
ride, with 0.01 N hydrochloric acid to 25 ml. 

Analysis: Proceed as directed in the chapter, beginning 
with "Transfer the !iquid to a separator". 

Acceptance criteria: The solution meets the 
requirements. 

ASSAY 

* Procedurę 

Standard solution: 400 pg/mL of USP Benoxinate Hy¬ 
drochloride RS in 0.1 N hydrochloric acid 
Sample solution: Nominaliy 400 pg/mL of benoxinate 
hydrochloride, prepared as follows. Transfer a volume of 
Ophthalmic Solution, equivalent to 20 mg of benoxl- 
nate hydrochloride, to a separator contaming 15 ml of 
water. Add 1 mL of ammonium hydroxide, and extraci 
with five 20 -ml portions of ether. Wash the combined 
ether extracts with 10 mL of water, extract the water 
washing with 10 mL of ether, and add this ether extract 
to the main extrarf Fxłrar1 the ether solution with 
three 5-mL portions of 0,1 N hydrochloric acid, collect 
the acid extracts in a 50-mL volumetric fiask, and dilute 
with 0.1 N hydrochloric acid to voiume. 

Instrumental conditlons 
Modę: UV 

Analytical wavelength: About 308 nm 
Celi: 1 cm 

Blank: OJ N hydrochloric acid 
Analysis 

Samples: Standard solution , Sample sol u don f and Blank 
Transfer 5.0 ml of each sample to separate 200-ml vol- 
umetric flasks. Dilute the contents of each fiask with 
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water to volume. Concomitantly determine the ab- 
sorbances of the Solutions, using the Blank to set the 
instrument, 

Calculate the percentage of the labeled amount of ben- 
oxinate hydrochloride (Ci?Hż a N^0 3 ■ HG) in each mL of 
the Ophtnalmic Solution taken: 

Result = (Au/A s ) x (C s /Q) x 100 

A u - absorbance of the Sample solution 

As = absorbance of the Standard solution 

Cs - concentration of USP Benoxinate 

Hydrochloride RS in the Standard solution 
Oig/mL) 

Cu sr nominał concentration of benoxmate 
hydrochloride in the Somple solution 
(mg/mL) 

Acceptance criteria: 95.0%“105.0% 

SPEOFIC TESTS 

* Steriuty Tests (71): Meets the reauirements 

* PH (791): 3,0-6,0 

ADD1TIONAL REQUIREMENT5 

* Packaging and Storage: Preserve in tight containers, 

* USP Reference Standards (11) 

USP Benoxinate Hydrochloride RS 


Benzethonium Chloride 



HjG CHj 


C 2 ? H^CINO; 448*08 

Benzenemethanaminium, N,N-dimethybA/-[2-[2-[4-(l ,1,3,3- 
tetramethylbutyl)phenoxy]ethoxy]ethyl]-, chloride; 

Benzyldimetnyl^-fŻ-^lJ.B^B-tetramethylbutyOphenoKy] 
ethoxy]ethyl]ammonium chloride [121*54-0]. 

DEFINITION 

Benzethonium Chloride contains NLT 97,0% and NMT 
103,0% of benzethonium chloride (Cj^H^CINOz), calcu* 
lated on the dried basis. 

IDENTIFICATION 

* A. 

Sample solution: 10 mq/mL 
Analysis: Add 2 mL of alcohoi, 0,5 mL of 2 N nitric 
acid, and 1 mL of silver nitrate TS to 1 mL of the So/n- 
ple solution . 

Acceptance criteria: A wbite precipitate, which is insol* 
uble in 2 N nitric acid but solubfe in 6 N ammonium 
hydroxide, is formed. 

* B. INFRARED ABSORPTJON (197K) 

* Ć The retention time of the major peak of the Sample 

solution corresponds to that of tne standard solution , as 
nbtained in the Assay, 

ASSAY 

* Procedurę 

B uff er: Dilute 20 mL of triethyiamine with water to 
1000 mL, and adjust with phosphonc acid to a pH of 
3,0, 

Mobile phase: Acetonitriie and Buffer (42:58) 

Diluent: Acetonitriie and water (42:58) 

System suitability solution: 0,15 mg/mL each of USP 
Benzethonium Chloride RS and USP 
Methylbenzethonium Chloride RS in Diluent 


Standard solution: 0,15 mg/mL of USP Benzethonium 
Chloride RS in Diluent 

Sample solution: 0,15 mg/mL of Benzethonium Chlo- 
ride in Diluent 
Chromatographic system 
(See Chromatograpny (62^) / System Suitability.) 

Modę: LC 

Detector: UV 225 nm 

Column: 4.6-mm x 15*cm; 5-pm packing L7 
Column temperaturę: 40 a 
Flow ratę: 1 m L/min 
Injection volume: 10 jiL 
Run time: 1,5 times the retention time of the 
methylbenzethonium peak 
System suitability 
Sample: System suitability solution 
[Notę—T he relative retention times for benzethonium 
and methylbenzethonium are 0,7 and 1.0, 
respectively,] 

Suitability requirements 

ftesoiution: NLT 7.0 between the benzethonium and 
methylbenzethonium peaks 
Tailing factor: NMT 2.0 for the benzethonium peak 
Reiative standard deviatton: NMT 1.0% for the 
benzethonium peak 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of benzethonium chloride 
(C^H^CINOz) in the portion of Benzethonium Chfo- 
ride taken: 

Result = (ru/r%) x ( Cs/Cu ) x 100 

ru - peak response of benzethonium from the 
Sample solution 

r s = peak response of benzethonium from the 
Standard solution 

Cs - concentration of USP Benzethonium Chloride 
RS in the Standard solution (mg/mL) 

Cu ~ concentration of Benzethonium Chloride in 
the Sample solution (mg/mL) 

Acceptance criteria: 97,0%-] 03,0% on the dried basis 

IMPURITIE5 

» Residue on Ignition (281): NMT 0.1% 

SPECIFIC TESTS 

* Melting Rance or Temperaturę (741): 158*-163°, the 
spedmen having been dried previously 

• LOSS ON DRYING (731) 

Analysis: Dry a sample at 105° for 4 h, 

Acceptance criteria: NMT 5.0% 

ADDITIONAL REQUIREfVSENT5 

* Packaginc and Storage; Preserve in tight, light-resistant 
containers. 

• USP Reference Standards (11) 

USP Benzethonium Chloride RS 
USP Methylbenzethonium Chloride RS 


Benzethonium Chloride Concentrate 

DEFINITION 

Benzethonium Chloride Concentrate contains NLT 94.0% 
and NMT 106.0% of the labeled amount of 
benzethonium chloride (C 27 H 41 CINO 2 ). 

IDENTIFICATION 
• A. 

Sample; Evaporate a voiume of the Concentrate, equiv- 
alent to 200 mq of benzethonium chloride, on a steam 
bath. 
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Analysis: To the residue add 2 mL of aJcohol, 0.5 mL of 
2 N nitric add, and 1 mL of sitver nitra te T5. 
Acceptance criteria: A white predpitate, which is insol- 
ubie in 2 N nitric add but soluble in 6 N ammonium 
hydroxide, is formed. 

O B. 

Sample: £vaporate a volume of the Concentrate, equiv- 
alent to 200 mg of benzethonium chloride, on a steam 
baLh. 

Analysis: To the residue add 0.1 g of potassium ni tratę, 
and beat on a steam bath for 3 min, Cautiously dilute 
the solution with water to 10 mL, add 0.5 g of granu- 
lated zinc, and warm the mixture for 10 mm. CooL Add 
0,2 g of sodium nitrite to 1 mL of the elear fiquid, and 
add this mixture to 20 mg of naphthof dipotassium 
disulfonate or naphthol disodium disulfonate in 1 mL of 
ammonium hydroxide. 

Acceptance criteria: The solution turns orange-red, and 
a brown predpitate may be formed. 

A5SAY 
o Procedurę 

Sample solution: Equivalent to 200 mg of 
benzethonium chloride from a volume of Concentrate, 
in a glass-stoppered fiask 

Analysis: Add 0.4 mL of bromophenol blue solution (1 
in 2000 ), 10 mL of chloroform, and 1 ml of 1 N so¬ 
dium hydroxide. Titrate with 0.02 M sodium tetraphen- 
ylboron VS until the blue cofor disappears from the 
chloroform layer. Add the last portions of the sodium 
tetraphenylboron solution dropwise, agitating vigor- 
ously after each addition. Each mL of 0.02 M sodium 
tetraphenylboron is equivalent to 8.962 mg of 
benzethonium chloride (C 27 H 42 CINO 2 ). 

Acceptance criteria: 94.0%-10ó.0% of the labeled 
amount of benzethonium chloride 

IMPURITIE5 

• Limit of Nitrites 

Sample: One drop of Concentrate on a spot piąte 
Analysis: To the Sample add one drop each of glacial 
acetic add, sulfanilic acid in acetic acid solution (1 in 
100 ), and 1 -naphthylanriine-acette acid solution (pre- 
pared by boiling 30 mg of 1-naphthylamine in 70 mL of 
water, decanting the coloriess solution from the blue- 
violet residue, and mixing with 30 mL of glacial acetic 
acid), 

Acceptance criteria: No red co tor develops in the re- 
suitmg solution within 10 min. 

5PECIFIC TESTS 

• OXlDlZINC SUBSTANCES 

Sample: 5 ml 

Analysis: To the Sample add 0.5 mL of potassium iodide 
TS and a few drops of 3 N hydrachforic acid. 
Acceptance criteria: The solution does not aeguire a 
yellow colon 

ADDITIONAL REQUIREMENTS 

■ Packaging and Storace: Preserve in tight, light-resistant 
containers. Storę at room temperaturę. 

• Labelimg: The labę! States that this article is not intended 
for direct administration to hurnans or animals. 


Benzethonium Chloride Topical! 
Solution 


DEFINITION 

Benzethonium Chloride Topical Solution contains NLT 
95.0% and NMT 105,0% of the labeled amount of 
benzethonium chloride (C 27 H 42 CING 2 ). 


IDENTIFICATION 

* A. 

Sample solution: Evaporate a volume of Topical Solu- 
tron, equivalent to 200 mg of benzethonium chloride, 
on a steam bath. 

Analysis: To the residue add 2 mL of alcohol, 0.5 mL of 
2 N nitric acid, and 1 mL of silver nitra te TS. 
Acceptance criteria: A white predpitate, which is insol- 
uble in 2 N nitric acid but soluble in 6 N ammonium 
hydroxsde, is formed. 

* B. 

Sample solution: Evaporate a volume of Topical Solu- 
tron, equivalent to 200 mg of benzethonium chloride, 
on a steam bath, 

Analysis: To the residue add 0.1 g of potassium nitrate, 
andheat on a steam bath for 3 min. Cautiously dilute 
the solution with water to 10 mL, add 0.5 g of granu- 
lated zinc, and warm the mixture for 10 rmn. Cool. Add 
0.2 g of sodium nitrite to 1 mL of the dear tiquid, and 
add this mixture to 20 mg of naphthol dipotassium 
disulfonate or naphthol disodium disulfonate in 1 mL of 
ammonium hydroxide, 

Acceptance criteria: The solution tums orange-red, and 
a brown predpitate may be formed. 

A5SAY 

* Procedurę 

Sample solution: Equivalent to 200 mg of 
benzethonium chloride from a vo!ume of Topical Solu- 
tion, in a glass-stoppered fiask 
Analysis: Add 0.4 mL of bromophenol blue solution (1 
in 2000), 10 mL of chloroform, and 1 mL of 1 N so¬ 
dium hydroxide, Titrate with 0.02 M sodium telraphen- 
ylboron V5 until the blue color disappears from the 
chloroform layer. Add the last portions of the sodium 
tetraphenylboron solution dropwise, agitating vigor- 
ously after each addition. Each mL of 0,02 M sodium 
tetraphenylboron is equivalent to 8.962 mg of 
benzethonium chloride (Cj/H^CINOz). 

Acceptance criteria: 95.0%-105.0% of the labeled 
amount of benzethonium chloride 

IMPURITIE5 

« Orcanic Impurities, Limit of Nitrites 

Sample: One drop of Topical Solution on a spot piąte 
Analysis: To the Sample add one drop each of glacial 
acetic acid, sulfanilic acid in acetic add (1 in 100 ), and 
Imaphthylamme-acetic acid solution (prepared by boil¬ 
ing 30 mg of 1-naplithylamine in 70 mL of water, de¬ 
canting the coforless solution from the bluewiolet resi¬ 
due, and mixing with 30 mL of glacial acetic acid). 
Acceptance criteria: No red color devebps in the re- 
sulting solution within 70 min. 

SPECIFIC TESTS 

* OXIDIZING SUBSTANCES 

Sample: 5 mL 

Analysis: To the Sample add 0.5 mL of potassium iodide 
TS and a few drops of 3 N hydrochioric acid. 
Acceptance criteria: The solution does not atąuire a 
yellow color. 

ADDITIONAL REQUIREMENT5 

* Packaging and Storage: Preserve in tight, light-resistant 

containers. 


Benzethonium Chloride Tincture 


DEFINITION 

Benzethonium Chloride Tincture contains, in each 100 mL, 
NLT 190 mg and NMT 210 mg of benzethonium chloride 
(C z? H 42 CIN0 2 ). 
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Prepare Benzethonium Chloride TTncture 2 mg/rnL as 
follows. 


Benzethonium Chloride 

2 q 

Alcohol 

685 mL 

Aeetone 

100 ml 

Purified Waler a sufficient ouantELy to make 

1 000 mL 


Dissolve the Benzethonium Chloride in a mixture of Alcohol 
and Aeetone. Add suffictent Purified Waler to make 
1000 mL [Notę—B enzethonium Chloride Tincture may be 
colored by the addition of any suitable color or combi na- 
tion of colors certified by the PDA for use in drugs.] 

IDENTIFICATION 
« A. PROCEDURĘ 

Sample: 50 mL 

Analysis: To the residue obtained by evaporating the 
Sample on a steam bath, add 2 ml of alcohol, 0.5 mL 
of 2 N nitric acid, and 1 mL of silver nitrate T5. 
Acceptance criteria: A white predpitate, which is insol- 
ubie in 2 N nitric acid but soiuble in 6 N ammonlum 
hydroxide, is formed, 

* B. Procedurę 

Sample: 50 mL 

Analysis: Evaporate the Sample on a steam bath, 
Acceptance criteria: The restdue obtained forms preci- 
pitates with 2 N nitric add and with mercuric chloride 
IS, both of which dissolve upon the addition of 
alcohol. 

ASSAY 

* PROCEDUR! 

Sample: 50 ml 

Analysis: Transfer the Sample to a 150-mL beaker, and 
add, with contmuous stlrring, 10 mL of 25 mg/mL of 
sodium tetraphenylboron solution, Cover, and allow to 
stand for 16 h, Decant the supernatant into a tared 
sintered-glass crudbfe, applying vacuum filtratfon, Sus- 
pend the precipitate in 20 mL of water, Transfer the 
predpitate to tne crutible, washing well with water, 

Dry the predpitate and the crudbfe at 105° for 1 h, 
cool, and weigh. The weight of the predpitate so ob¬ 
tained, multiplied by 0.6122, represents its equivaient 
of benzethonium chloride (C 27 H 42 CINO 2 ). 

Acceptance criteria: 190-210 mg 

OTHER CGMPONENT5 

* ALCOHOL AND ACETONE CONTENT 

Standard soiution A (alcohol Iow standard solution): 
Add 5,0 mL of methanol and 11.0 ml of dehydrated 
alcohol to a 100-mL volumetric fiask, and dilute with 
water to volume. 

Standard solution B (alcohol high standard solution): 
Add 5.0 mL of methanol and 14.0 mL of dehydrated 
alcohol to a 100-mL voiumetric fiask, and dilute with 
water to volume. 

Standard solution C (aeetone Iow standard solution): 
Add 5.0 mL of methanol and 1.7 mL of aeetone to a 
100-mL volumetric fiask, and dilute with water to 
volume. 

Standard solution D (aeetone high standard solu- 
U 011 ); Add 5.0 ml of methanol and 2,2 ml of aeetone 
to a 100-mL volumetric fiask, and dilute with water to 
volume. 

Sample solution: Transfer 20 mL of Tincture to a 
100-mL volumetric fiask, add 5,0 mL of methanol as the 
internal standard, and dilute with water to volume. 
Chromatographic system 
{See Chromotogrophy (621), System Suit a bility.) 

Modę: CC 

Detector: Flame ionization 

Column: 120-cm x 4-mm packed with a suitable type 
of support, such as 80- to 100-mesh S3 


Carrier gas: Dry helium 
Temperaturę 
injector port: 240° 

Detector błock: 240° 

Column: 120° 

Flow ratę: 90 mL/min 
Injection size: 0.8 jtL 
Analysis 

Sam pies: Standard Solutions A, B , C, and D f and Sam¬ 
ple solution 

From the respective ehromatograms obtained as de- 
scribed previously, calculate tne ratios of peak areas for 
alcohol to internal standard and for aeetone to internal 
standard, 

Calculate the percentage of alcohol and of aeetone in 
the portion of Tincture taken: 

Resuit = [A(Y ~ Z) + B(Z - X)]f(Y - X) 

A = percentage of alcohol, or of aeetone, in 

Standard solution A and Standard solution C, 
respectivefy 

Y - ratio of the alcohol peak areas, or the aeetone 
peak areas, to the internal standard peak 
areas for Standard solution B and Standard 
soiution D f respectively 

Z = ratb of the alcohol peak areas, or the aeetone 
peak areas, to the internal standard peak 
areas for the Sample soiution 
B = percentage of alconol, or of aeetone, in 

Standard solution B and Standard solution D, 
respectively 

X = ratio of the afcohol peak areas, or the aeetone 
peak areas, to the internal standard peak 
areas for Standard solution A and Standard 
solution C, rc$pcctivcly 
Acceptance criteria 
Alcohol (C 2 H 5 OH): 62.0%-6&.0% 

Aeetone (C,H 6 0): 9.Q%~11.0% 

SPECIFIC TESTS 

* SPECIFIC Gravity <841): 0,868-0.876 

ADD1TIONAL REQUSREMENT5 

* Packaging and Storage: Package in tight, light-resistant 

containers. 


Benzocaine 



C s H,,N0 2 165.19 

Benzoic add, 4-amino-, ethyl ester; 

Ethyl p-aminobenzoate [94-09-7], 

DEFINITION 

Benzocaine, dried over phosphoius penLuxide fur 3 h, con- 
tains NLT 98.0% and NMT 102,0% of benzocaine 
(C0H11NO2). 

IDENTIFICATION 

• A, Infrared Absorfuon (197K) 

Sample: Previously dried over phosphorus pentoxide for 
3 h 

Acceptance criteria: Meets the requirements 

* B. The retention time of the major peak of the Sample 
solution corresponds to that of tne Standard solution , as 
obtained in the Assoy. 
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ASSAY 

* Procedurę 

Solution A: Acetic add, triethyiamine, and water 
(20:1:980). The pH shoufd be between 2.95 and 3.0 
(adjust as needed). 

Mobile phase: Methanof and Solution A (40:60) 
Standard solution: 0,024 mg/mL of USP Benzocaine RS 
in Mobile phase 

Sample solution: 0,024 mg/mL of Benzocaine in Mobile 
phase 

Chromatographic system 

(See Chromatograpny (62)) ś System Suitabiiity.) 

Modę: LC 

Detector: UV 285 nm 

Coiumn; 2.0-mm x 15«cm; 5-).im packing L11 
Flow ratę: 0,2 mL/min 
injection voiume: 10 pi 
System suitabiiity 
Sample: Standard solution 
Suitabiiity requirements 
Tailing factor: NMT 2.0 
Reiative standard deyratiom NMT 2.0% 

Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of benzocaine (C9IT1NO2) in 
the portion of Benzocaine taken: 

Result - (Wfs) x (Cj/Cy) x 100 

r y = peak response From the Sample solution 

n - peak response from the Standard solution 

Cs = eoncentration of USP Benzocaine RS in the 
Standard solution (mg/mL) 

C u = eoncentration of Benzocaine in the Sample 
solution (mg/mL) 

Acceptance criteria: 98.0%-102.0% on the prcyiotisly 
dried basis 

IMPURITłES 

* Resipue on Ignuion (281): NMT 0.1% 

Delete the fotlowing: 

** Heavy Metals, Method II (231): NMT 10 ppm* 

]t*v20l Ś) 

* Chloridi 

Analysis: To a solution of 200 mg in 5 mL of alcohol, 
previously acidified wtth a few drops of diluted nitrtc 
acid, add a few drops of silver nitrate TS. 

Acceptance criteria: No turbidity is produced 
immediately. 

* ORGANIC IMPURITłES 

Solution A: Add TO mL of trifluoroacetic acid in 1 L of 
water. 

Solution B: Acetonitrile 
Mobile phase: See Tobie 1, 


Table t 


Time 

(miii] 

Solution A 

(%) 

Solution B 

0 

90 

10 

IA 

50 

50 

35 

90 

10 

38 

90 

10 


Diluent; Solution A and Solution B (1:1) 

Standard stock solution: 0.1 mg/mL each of USP Ren- 
zocatne RS, USP Aminobenzoic Add RS, and USP Ethyl 
4-nitrobenzoate RS in Diluent. Sonicate for 2-5 min to 
dissolve before diluting to finał voiume. 

Standard solution: 1 pg/mL each of USP Benzocaine 
RS, USP Aminobenzoic Acid RS, and USP Ethyf 4-ni- 


trobenzoate RS in Diluent from the Standard stock 
solution 

Sample solution: 1 mg/mL of Benzocaine in Diluent. 
Sonicate for 2-5 min to asslst in dissolution as needed 
before diluting to finał yolume. 

Chromatographic system 
(See Chromotograpny (62 1), System Suitabiiity ,) 

Modę: LC 

Dctcctor: UV 280 nm 

Coiumn: 4.6-mm x 25-cm; 5-pm packing L7 
Flow ratę: T5 mL/min 
Injection volume: 20 pL 
System suitabiiity 
Sample: 5 tandard solution 
Suitabiiity requirements 
Resolution: NLT 10 from any two peaks 
Reiative standard deviation: NMT 2.0% for each 
peak corresponding to benzocaine, aminobenzoic 
acid, and ethyl 4-mtrobenzoate 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of aminobenzoic add and 
ethyf 4-nitrobenzoate in the portion of Benzocaine 
taken: 

Result = (Wr s ) x (Cj/G) x 100 

fu - peak response of aminobenzoic acid or ethyl 
4-nitrobenzoate from the Sample solution 
n - peak response of corresponding reference 
standard from the Standard solution 
C$ - eoncentration of USP Aminobenzoic Acid RS 
or USP Ethyl 4-nitrobenzoate RS in the 
Standard solution (mg/mL) 

Cu - eoncentration of Benzocaine in the Sample 
solution (mg/mL) 

Calculate the percentage of any other indiyidual 
unspecified impurity in the portion of Benzocaine 
taken: 

Result - (ry/rs) x (Cj/Cy) x 100 

ru ~ peak response of any other individual impurity 
from the Sample solution 
r* = peak response of benzocaine from the 
Standard solution 

C$ - eoncentration of USP Benzocaine RS in the 
Standard solution (mg/mL) 

Cu = eoncentration of Benzocaine in the Sample 
solution (mg/mL) 

Acceptance criteria: See Table 2 Ł Disregard peaks less 
than 0.05%. 


Table 2 


Name 

Retative 

Retention 

Time 

Acceptance 

Criteria, 

NMT (°M\ 

Aminobenzoic acid 

0,29 

0,10 

Benzocaine 

1.0 


Ethyl 4-nitrobenzoate 

2.1 

0,10 

Any other unspecified 
irnouritY 

— 

0.10 

To tal imDunties 

— 

TO 


SPEC1FIC TESTS 

* Loss ON DRYING (731) 

Analysis: Dry over phosphorus pentoxide for 3 h. 
Acceptance criteria: NMT 1,0% 

ADDITiONAL REQUIREMENT$ 

* Packaging and Storage: Preserve in weH-closed 

containers. 
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* USP Reference Standards (11) 

USP Aminobenzoic Add RS 
Benzole acid, 4-amino. 

C 7 H 7 NOa 137.14 
USP Benzocaine RS 
USP Ethyl 4-nitrobenzoate RS 
Benzoic add, 4-nitro- # ethyl ester. 
QH ? N(X, 195.17 


Benzocaine Topical Aerosol 

DEFINITION 

Benzocaine Topical Aerosol is a solution of Benzocaine in a 
pressurized Container. It contains NLT 90.0% and NMT 
110,0% of the labeled amount of benzocaine (C9H11NO2). 

IDENTIFICATION 

* A. The UV spectrum of the major peak of the Sampie 

solution corresponds to that of the Standard solution, as 
obtained in the Assay. 

* R. The retention time of the major peak of the Sampie 
solution corresponds to that of tne Standard solution , as 
obtained in the Assay . 

A5SAY 

* Procedurę 

Solution A: 0.1% Trifluoroacetic acid, prepared by di- 
luting 1,0 ml of trifluoroacetic acid with water to 1 L 
Solution B: Acetonitrile 
Mobile phase: See Table h 


Table 1 


Time 

(młn) 

Solution A 

Solution B 

0 

90 

10 

34 

50 

50 

35 

90 

10 

38 

90 

10 


Diluent: Solution A and Solution B (1 ;T) 

System suitability solution: T pg/mL each of USP Ben* 
zocaine RS, USP Aminobenzoic Acid RS, and USP Ethyl 
4-Nitrobenzoate RS in Diluent 

Standard solution: 0.1 mg/mL of USP Benzocaine RS in 
Diluent 

Sampie composite: Spray a portion of Topical Aerosol 
into a beaker or glass tubę, and heat on a steam bath 
or a heating module at 100° for a few min to expel 
residual propellant, Use the resulting benzocaine 
solution. 

Sampie solution: Nominally 0,1 mg/mL of benzocaine 
in Diluent prepared as follows, Transfer a known quan- 
tity of benzocaine solution from a portion of Sampte 
composite to an appropriate volumetric fiask, dissolve, 
and dilute with Diluent to volume. 

Chromatographic system 
(See Chromotograpny (621 >, System Suitability.) 

Modę: LC 

Detector: UV 280 nm. For Identification test A , use a 
diodę dfiay detector in the rangę of 20CMO0 nm. 
Column; 4.6-mm x 25-cm; 5-pm packing L7 
Flow ratę: 1.5 mL/min 
Injection voiume: 20 pL 
System suitability 

Sampfes: System suitability solution and Standard 
solution 


[Notę—S ee Table 2 for relative retention times.] 
Suitability reguirements 

Resolution: NLT 6 between aminobenzoic acid and 
benzocaine; NLT 6 between benzocaine and ethył 
4-nitrobenzoate, System suitability solution 
Talling factor: NMT T,5 { Stondard solution 
Relatlve standard deviation: NMT 1.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sampie solution 
Calculate the percentage of the labeied amount of ben¬ 
zocaine (QHnNO^) In the portion of Topical Aerosol 
taken: 


Result = (Wfs) x (Qf Cu) x 100 

fu - peak response of benzocaine from the Sampie 
solution 

r 5 - peak response of benzocaine from the 
Standard solution 

Q = concentration of USP Benzocaine RS in the 
Standard solution (mg/mL) 

Cu = nominał concentration of benzocaine in the 
Sampie solution (mg/mL) 

Acceptance critena: 90.0%-l 10.0% 

IMPURITIES 
* ORGANIC IMPURITIES 

Solution A: 0.1% Trifluoroacetic acid, prepared by di- 
luting 1.0 mL of trifluoroacetic acid with water to 1 L 
Solution B; Acetonitrile 
Mobile phase: See Table h 
Diluent: Solution A and Solution B (1:1) 

Standard solution: 1 pg/mL each of USP Benzocaine 
RS, USP Aminobenzoic Acid RS, and USP Ethyl 4-Ni- 
trobenzoate RS in Diluent 

Sampie composite: Spray a portion of the Topical Aer¬ 
osol into a beaker or a glass tubę, and heat on a steam 
bath or a heating module at 100 D for a few min to 
expel residual propellant, Use the resulting benzocaine 
solution. 

Sampie solution: Nominally 0.5 mg/mL of benzocaine 
in Diluent prepared as follows. Transfer 50 mg of benzo¬ 
caine from a portion of Sampie composite to a 100~mL 
vo!umetric fiask, dissol^e, and dilute with Diluent to 
vofume. 

Chromatographic system 

(See Chromatograpny (621), System Suita bili ty.) 

Modę: LC 

Detector: UV 280 nm 

Cofumn: 4.6-mm x 25-cm; 5-jim packmg L7 
Flow ratę: 1.5 mL/min 
Injection irotume: 20 pL 
System suitability 
Sampie: Standard solution 
[Notę—S ee Tahle 2 for fdative retention times.] 
Suitability reąuirements 

Resolution: NLT 6 between aminobenzoic acid and 
benzocaine; NLT 6 between benzocaine and ethyl 
4-nitrobenzoate 

Refative standard deviatfon: NMT 3% for each peak 
corresponding to benzocaine, aminobenzoic acid, 
and ethyl 4-nitrobenzoate 
Analysis 

Sampfes: Standard solution and Sampie solution 
Calcufate the percentage of aminobenzoic acid and 
ethyl 4-nitrobenzoate in the portion of Topical Aerosol 
taken: 


Result == (rufrś) x (G/Cy) x 100 

r y = peak response of aminobenzoic acid or ethyl 
4-ni trobenzoate from the Sampie solution 
fs - peak response of aminobenzoic acid or ethyl 
4-*n(trobenzoate from the Standard solution 
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Cs ^ concentration of USP Aminobenzoic Acid RS 
or USP Ethyl 4-Nitrobenzoate RS in the 
Standard solution (mg/mL) 

Cu - nominał concentration of benzocaine in the 
Sample solution (mg/mL) 

Calculate the percentage of any other Individual, 
unspeeified impurity in the portion of Topical Aerosol 
taken: 

Result = ( ru/rs ) x (Cs/CJ) x 100 

r u = peak response of any other indfviduaf, 

unspeeified impurity from the Sample solution 
r& s peak response of benzocaine from the 
Standard solution 

Cs = concentration of USP Benzocaine RS in the 
Standard solution (mg/mL) 

Cu ~ nominał concentration of benzocaine in the 
Sample solution (mg/mL) 

Acceptance criteria: See Tobie 2. Disregard peaks less 
than 0,05%. 


Table 2 


Na m e 

Re lat iv e 
Retention 
Time 

Acceptance 
Criteria, 
NMT r%i 

Aminobenzoic add 

0 3 

0.20 

Benzocaine 

1.0 

_ 

Ethyl 4-nltrobenzoate 

2J 

0,20 

Any other indmduaf, 
unspeeified impurity 

— 

0.10 

Total impurities 


TO 


SPECIFIC TE5TS 

• Topicai Aerosols, Pressure Test (603): Meets the 

requirements 

• Leak Ratę (604): Meets the requirements 

• Minimum Fiu (755): Meets the requirements 

ADDITIONAL REQUIREMENT5 

• Packaging and Storace: Preserze in pressurized contain- 
ers, and avoid exposure to excessive beat 

• USP Reference Standards (11) 

USP Aminobenzoic Acid RS 
Benzoic acid, 4-amino. 

C 7 H 7 N0 2 137,14 

USP Benzocaine RS 
USP Ethyl 4-Nitrobenzoate RS 
Benzoic acid, 4-nitro-, ethyl ester. 

CsHęNO, 195,17 


Benzocaine Cream 


DEFINITION 

Benzocaine Cream contains NLT 90,0% and NMT 110.0% 
of the labeled amount of benzocaine (C 9 H 11 NO 2 ) in a suit- 
able cream base. 

IDENTIFICATION 

* A, The UV spectrum of the major peak of the Sample 

solution corresponds to that of the Standard solution, as 
obtained in the Assay . 

* B. The retention time of the major peak of the Sample 

solution corresponds to that of the Standard solution, as 
obtained in the Assay r . 

ASSAY 

* Procedurę 

Solution A: 0.1% Trifluoroacetic acid, prepared by dr- 
luting 1.0 mL of trifluoroacetic acid with water to 1 L 
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Solution B: Acetonrtrile 
Mobile phase: See Tobie h 


Tubie 1 


Time 

fminl 

Solution A 
(%) 

Solution B 

m) 

0 

90 

10 

34 

50 

50 

35 

90 

10 

38 

90 

10 


Diluent: Solution A and Solution B (1:1) 

System suitability solution: 1 pg/mL of USP Benzo¬ 
caine RS and 2 pg/mL each of USP Aminobenzoic Acid 
R$ and USP EthylA-nitrobenzoate RS in Diluent 
Standard solution: OJ mg/mL of USP Benzocaine RS in 
Diluent Sonicate Lo dissolve, if necessary. 

Sample solution: Nominalfy equivalent to 0.1 mg/mL 
of benzocaine in Diluent prepared as follows. Transfer a 
ortion of Cream, nominally equivalent to 10 mg of 
enzocaine, into a 100-mL volumetric fiask, and dis- 
soive tt in about 2% of the finał volume of tetrahydro- 
furan. Dilute with Diluent to volume, and pass through 
a suitable filter of 0.45-j.rm porę size, discarding the first 
2-3 mL of fUtratę. 

Chromatographic system 
(See Chromatograpny (621), System Suitability 0 
Modę: LC 

Detector; UV 2S0 nm, For Identification test A f use a 
diodę array detector in the rangę of 200-400 nm. 
Column; 4.6-mm x 25-cm; 5-pm packing L7 
Flow ratę: 1.5 mL/min 
Injection volume: 20 |iL 
System suitability 

Sam pies: System suitability solution and Standard 
solution 

Suitability requirement$ 

Resolution: NLT 10 between aminobenzoic acid and 
benzocaine, and between benzocaine and ethyl 4-ni- 
trobenzoate, System suitability solution 
Tallina factor: NMT 1.5, Standard 50 /uf/on 
Reiative standard deviation: NMT 1.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sampfe solution 
Calculate the percentage of the labeled amount of ben¬ 
zocaine (CpHnNOz) in the portion of Cream taken: 

Result = (rufr$) x (Cd Cu) x 100 

^ = peak response of benzocaine from the Sample 

solution 

rs = peak response of benzocaine from the 
Standard solution 

= concentration of USP Benzocaine RS in the 
Standard solution (mg/mL) 

Cu = nominał concentration of benzocaine in the 
Sample solution (mg/mL) 

Acceptance criteria: 90.0%-110.0% 

PERFORMANCE TESTS 

• Minimum Fill (755): Meets the requirements 

IMPUR1TIES 
■ ORGANIC iMPURITiES 

Solution A: 0.1% Trifluoroacetic aerd, prepared by di- 
luting 1.0 ml of trifluoroacetic acid with water to 1 L 
Solution B: Acetonitrile 
Mobile phase: See Table 7 in the Assay. 

Diluent: Solution A and Solution B (1:1) 

Standard solution: 1 jig/mL of USP Benzocaine RS and 
2pg/mL each of USP Aminobenzoic Acid RS and USP 
Ethyl 4-nitrobenzoate RS in Diluent 
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Sample solution: Nominaliy equivalent to 1 mg/ml of 
benzocaine in Diluent prepared as follows. Transfer a 
portion of Cream, nominaliy equivalent to 50 mg of 
benzocaine, into a volumetfic fiask, and dissolve in 10% 
of the finał volume of tetrahydrofuran, with the aid of 
sonication as needed. Dilute with Diluent to volume, 
and pass through a suitable filter of 0.45-jim porę size, 
discarding the First 2-3 mL of fiłtrate. 

Chromatographic system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 280 nm 

Column: 4.6-mm x 25-cm; 5-jim packing L7 
Flow ratę: 1.5 ml/min 
Injection volume: 20jiL 
System suitability 
Sample: Standard solution 
Suitability requhement$ 

Resolution: NLT 10 between aminobenzoic acid and 
benzocaine, and between benzocaine and ethyl 
4-nitrobenzoate 

Relative standard deviation: NMT 2.0% for each 
peak corresponding to benzocaine, aminobenzoic 
acid, and ethyl 4-mtrobenzoate 
Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the pereentage of aminobenzoic acid and 
ethyl 4-nitrobenzoate in the portion of Cream taken: 

Result = (fy/rs) x (C s /G) x 100 

r u - peak response of aminobenzoic acid or ethyl 
4-nitrobenzoate from the Sample solution 
n = peak response of the corresponding Reference 
Standard from the Standard solution 
Cj = concentration of USP Aminobenzoic Acid RS 
or USP Ethyl 4-nitrobenzoate RS in the 
Standaid sululfon (mg/ml) 

Cu = nominał concentration of benzocaine in the 
Sample solution (mg/mL) 

Calculate the pereentage of any other individual 
unspecified impurity in the portion of Cream taken: 

Result = (ryto) x (C 5 /C y ) x 100 

fu = peak response of any other individual 

unspecified impurity from the Sample solution 
fs = peak response of benzocaine from tne 
Standard solution 

Cs - concentration of USP Benzocaine RS in the 
Standard solution (mg/ml) 

Cu = nominał concentration of benzocaine in the 
Sample soiution (mg/mL) 

Acceptance enteria: See Tobie 2. Disregard peaks less 
than 0.05%. 


Table Z 


Narcie 

Relative 

Retention 

Time 

Acceptance 

Criteria, 

NMT 

Aminobenzoic acid 

0.29 

0.20 

Benzocaine 

1.0 


Ethyl 4-nEtrobenzoate 

2.1 

0.20 

Any other individual 
unsoecified impurity 

— 

0.10 

Total fmpuritfes 

— 

1.0 


SPECIFiC TESTS 

• Micro bial Enumeration Tests (61 ) and Tests for Speci 
fied Microorganisms (62): It meets the reguirements of 
the tests for absence of Staphylococcus aureus and Pseu - 
domonas aeruginosa . 


ADDITJONAL REQUIREMENTS 

* Packaging ano Storagi: Preserve m tight containers, 
protected from fight, and avofd proionged exposure to 
temperatures exceeding 3G & . 

* USP Reference Standards (11) 

USP Aminobenzoic Acid RS 
Benzoic acid, 4-amino. 

C 7 H?N0 2 137.14 

USP Benzocaine RS 
USP Ethyl 4-nitrobenzoate RS 
Benzoic acid, 4-nitro-, ethyl ester. 

C* *H 9 NC>4 195.17 


Benzocaine GeB 


DEFINmON 

Benzocaine Gel contains NLT 90,0% and NMT 110.0% of 
the labefed amount of benzocaine (CgHuNO^), 

IDENTIFICATION 

* A, The UV spectrum of the major peak of the Sample 

soiution corresponds to Chat of the Standard solution , as 
obtalned in the Assay. 

* B. The retention time of the major peak of the Sample 

solution corresponds to that of the Standard solution, as 
obtained in the Assay. 

ASSAY 

* Procedurę 

Solution A: 0,1% Trifluoroacetic acid, prepared by di- 
luting 1.0 ml of trifluoroacetic acid with water to 1 L 
Soiution B: Acetonitrile 
Mobile phase: See Tobie 7. 


Table 1 


Time 

(mini 

Soiution A 
(%} 

Solution B 

im 

0 

90 

10 

34 

50 

50 

35 

90 

10 

38 

90 

10 


Diluent: Solution A and Solution B (1:1) 

System suitability soiution: 1 pg/mL of USP Benzo¬ 
caine RS and 2 jwg/mL each of USP Aminobenzoic Acid 
RS and USP Ethyl 4-nitrobenzoate RS in Diluent 
Standard soiution: 0.1 mg/mL of USP Benzocaine RS in 
Diluent Sonicate to dissolve, if necessary. 

Sample soiution: Nominaliy 0,1 mg/mL of benzocaine 
in Diluent prepared as follows. Transfer a portion of Gel, 
equivalent to 10 mg of benzocaine, into a 100-mL volu- 
metric fiask and dissolve it in Diluent Pass through a 
suitable filter of 0.45-pm porę size, discarding Lhe first 
2-3 mL of filtrate. 

Chromatographic system 
(See Chromatography (621), System Suitability ,) 

Modę: LC 

Detector: UV 280 nm. For Identification test Ą use a 
diodę array detector in the rangę of 200-400 nm, 
Column: 4,6-mm x 25-cm; 5-um packing L7 
Fiow ratę: 1.5 mL/min 
injection vo!ume: 20 pL 
System suitability 

Samples: System suitability solution and Standard 
solution 

Suitability reguirements 

Resolution: NLT 10 between aminobenzoic acid and 
benzocaine, and between benzocaine and ethyl 4-ni¬ 
trobenzoate, System suitability solution 
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Tailing factor: NMT 1* *5, Standard solution 
Relative standard deviation: NMT 1.0%, Standard 
soiution 
Analysis 

Sampfes: Standard solution and Sampie solution 
Calculate the percentage of the labeled amount of ben¬ 
zocaine (CgHnNOą) in the portion of Ge! taken: 

Result - (r u /r s ) x (Cd Cd) x 100 

fu = peak response of benzocaine from the Sampie 
solution 

n - peak response of benzocaine from the 
Standard solution 

Q ~ concentration of USP Benzocaine RS in the 
Standard solution (mg/mL) 

Cu = nominał concentration of benzocaine in the 
Sampie solution (mg/mL) 

Acceptance criteria: 9Q.0%-110.0% 

PERFORMANCE TESTS 

* Minimum Fiu (755): Meets the requirements 

IMPURITIES 

• ORGANIC IMPURITIES 

Solution A: 0.1% Trifluoroacetk add, prepared by di- 
luting 1.0 mL of trifluoroacetk add with water to 1 L 
Solution B; Acetonitrile 
Mobile phase: See Table 1 in the Assay . 

Diluent: Solution A and Solution B (1:1) 

Standard solution: 1 pg/mL of USP Benzocaine RS and 
2 Lig/ml each of USP Aminobenzoic Add RS and USP 
Ethyl 4-nitrobenzoate RS in Diluent 
Sampie solution: Nominally 1 mg/mL of benzocaine in 
Diluent prepared as follows. Transfer a portion of Cel, 
equivalent to 50 mg of benzocaine, into a 50-mL volu- 
metric fiask, and dissolve in Diluent. Pass through a suit- 
able filter of 0.45-pm porę size, discarding the fi rst 
2-3 ml of filtrate. 

Chr ornat ographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 280 nm 

Column: 4.6-mm x 25-cm; 5-pm packing L7 
Flow ratę: 1.5 mL/min 
Injection volume: 20 pL 
System suitability 
Sampie: Standard soiution 
Suitability reguirements 

Resolutron: NLT 10 between aminobenzoic acid and 
benzocaine, and between benzocaine and ethyl 
4-nitrobenzoate 

Relative standard deviation: NMT 2.0% for each 
peak corresponding to benzocaine, aminobenzoic 
acid, and ethyl 4-mtrobenzoate 
Analysis 

Sam pies: Standard solution and Sampie solution 
Calculate the percentage of aminobenzoic acid and 
ethy! 4-nitrobenzoate in the portion of Gei taken: 

Result = (ru/rs) x (Cs/Cu) x 100 

fu - peak response of aminobenzoic acid or ethyl 
4-nitrobenzoate from the Sampie soiution 
fs = peak response of the corresponding Reference 
Standard from the Standard solution 
Q = concentration of USP Aminobenzoic Acid RS 
or USP Ethyl 4-nitrobenzoate RS in the 
Standard solution (mg/mL) 

Cy ~ nominał concentration of benzocaine in the 
Sampie solution (mg/mL) 

Calcuiate the percentage of any other individual 
unspedfied impurity in the portion of Ge! taken: 

Result - (fu/fj) x (Cs/Cu) x 1 GO 


fu = peak response of any other !ndividual 

unspecified impurity from the Sampie solution 
fs - peak response of benzocaine from the 
Standard solution 

C s = concentration of U5P Benzocaine RS in the 
Standard solution (mg/mL) 

Cu = nominał concentration of benzocaine tn the 
Sampie solution (mg/mL) 

Acceptance criteria: See Taole 2. Disregard peaks less 
than 0.05%. 


Table 2 


Name 

Relative 

Retentlon 

Time 

Acceptance 

Criteria, 

NMT (W 

Amtnobenzorc add 

0.29 

0.20 

Benzocaine 

1.0 

_ 

Etlwl 4-nitrobenzoate 

2.1 

0.20 

Any other indivldual 
unspedfred impurity 

— 

0.10 

Total impurities 

— 

1.0 


SPECiFIC TEST5 

■ microbial enumerahon Tests (61) and Tests for Spici 
fied Microorganisms <62>: It meets the reguirements of 
the tests for absence of Staphylococcus aureus and Pseu - 
domonas aeruginosa . 

ADDITIONAL REQUIREMENT5 

* Packaging and Storage: Preserve in well-dosed 
containers. 

* USP Reference Standards (11) 

USP Aminobenzoic Acid RS 
Benzoic add, 4-amino. 

GH 7 NO 2 137.14 
USP Benzocaine RS 
USP Ethyl 4-nitrobenzoate RS 
Benzoic acid, 4-nitro-, ethyl ester. 

GH 9 N0 4 195.17 


Benzocaine Lozenges 

DEFINITION 

Benzocaine Lozenges contain NLT 85.0% and NMT 120.0% 
of the labeled amount of benzocaine (CoHnNCb). 

IDENTIFICATION 

* A. The UV spectrum of the major peak of the Sampie 

solution corresponds to that of the Standard solution f as 
obtained in the Assay. 

* B, The retentron time of the major peak of the Sampie 

solution corresponds to that of the Standard solution , as 
obtained in the Assay. 

ASSAY 

* Procedurę 

Buffer: 1.0 M monobasic potassium phosphate, ad- 
jusled willi phosphuiic add to a pH of 3.0 
Mobile phase: Acetonitrile, water, and Buffer 
(250:700:50) 

Diluent A: 0.1 N hydrochioric acid 
Diluent B: Acetonitrile and water (1:1) 

Standard solution A: 0.01 mg/mL of USP Benzocaine 
RS in Diluent A 

Standard soiution B: 0.01 mg/mL of USP Benzocaine 
RS in Diluent B 

Sampie stock solution A: Transfer the equiva!ent of 
40 mg of benzocaine from powdered Lozenges (NLT 
20) to a 200-rnL yofumetrie fiask. Add 150 ml of Dilu- 
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ent A, and strr for NLT 2 h. Dilute with Difuent A to 
yolume. 

Sample stock solution B; Transfer the equivaient of 
40 mg of benzocaine from powdered Lozenges (NLT 
20) to a 200-mL volumetric fiask. Add 150mL of Dilu- 
ent 8, and stlr for NLT 30 min. Dilute with Diiuent B to 
yolume. 

Sample solution A: Nominally 0.01 mg/mL of benzo¬ 
caine in Diiuent A from Sample stock solution A 
Sample solution B: Nominally 0.01 mg/mL of benzo¬ 
caine in Diiuent B from Sample stock solution B 
Chromatographic system 
(See Chromatogmphy (621), System Suitability.) 

Modę; LC 

Detector: UV 280 nm. For Identification test Ą use a 
diodę array detector in the rangę of 200^400 nm. 
Colurrm: 4.6-mm x 25-cm; packing L7 
Flow ratę: 1.5 mL/min 
Injection yolume: 20 pL 
System suitability 

Samples: Standard solution A and Standard solution B 
Suitahifity requirements 
Tailing factor: NMT 1.5 
Relative standard devration; NMT 2.0% 

Analysis 

Samples: Standard solution A, Standard solution B f 
Sample solution A, and Sample solution B 
Calculate the percentage of the total labeled amount of 
benzocaine (C9HT1NO2) in the portion of Lozenges 
taken: 

Result = (fu/rs) x (Cs/Co) x 1 00 

fu = peak response from Sample solution A 

r s - peak response from Standard solution A 

Cs - concentration of USP Benzocaine RS in 
Standard solution A (mg/mL) 

Cu - nominał concentration of benzocaine in 
Sample solution A (mg/mL) 

Calculate the percentage of free benzocaine (CghhiNOa) 
in the portion of Lozenges taken: 

Result - (r u fr s ) x (CdCu) x 100 

fu - peak response from Sample solution B 

r* = peak response from Standard solution B 

Cs = concentration of USP Benzocaine RS in 
Standard solution B (mg/mL) 

Cu = nominał concentration of benzocaine in 
Sample solution B (mg/mt) 

Acceptance criteria 

Total labeled amount of benzocaine: 85.0%-12O.0% 
Free benzocaine: 85.0%-l 20.0% 

IM PU RIT!E5 
• ORGANK iMPimmES 

Solution A: Dissolve 9.1 g of monobasic potassium 
phosphate in 1000 mL of water. Adjust with phosphoric 
acid to a pH of 3.0. 

Solution B: Acetonitrile 
Mobile phase: See Tobie L 


Table 1 


Time 

{mini 

Solution A 

Solution B 

0 

60 

40 

10 

45 

55 

10.1 

60 

40 

13 

60 

40 


Diiuent: Acetonitrile and water (10:90) 

Standard stock solution; 0.03 mg/mL each of USP. 
Benzocaine RS, USP Aminobenzoic Acid RS, and USP 


Ethyl 4-Nitrobenzoate RS in Diiuent Sonicate for 2-5 
min to dissolye before dilutmg to finał yolume. 
Standard solution: 0.3 iig/mL each of USP Benzocaine 
RS, USP Aminobenzoic Acid RS, and USP Ethyl 4-NL 
trobenzoate RS in Diiuent from the Standard stock 
solution 

Sample solution; Nominafly 150 pg/tnL of benzocaine 
in Diiuent prepared as follows. Transfer 10 Lozenges to 
an appropriate yolumetric fiask to obtain a nominał 
benzocaine concentration of 0.15 mg/mL. Disso!ve Loz¬ 
enges in Diiuent and dilute with Diiuent to yolume, 
Chromatographic system 
(See Chromatography (621), System Suitability ,) 

Modę: LC 

Detector: UV 280 nm 
Column: 4.6-mm x 25-cm; 5-pm packing L7 
Flow ratę: 1.5 mL/min 
Injection yolume: 100pL 
System suitability 
Sample: Standard solution 
Suitability reguirements 

Resolution: NLT 10 between benzocaine and ami- 
nobenzoic acid; NLT 10 between ethyl 4-ni- 
trobenzoate and benzocaine 
Relative standard deylation: NMT 2.0% for each 
peak corresponding to benzocaine, aminobenzoic 
acid, and ethyl 4- ni trobenzoate 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of aminobenzoic acid and 
ethyl 4-nitrobenzoate in the portion of Lozenges 
taken: 

Result = (r u /r$) x (C 5 /C y ) x 100 

ru - peak response of aminobenzoic acid or ethyl 
4-nitrobenzoate from the Sample solution 
rs peak response of the corresponding Reference 

Standard from the Standard solution 
Cs = concentration of USP Aminobenzoic Acid RS 
or USP Ethyl 4-Nitrobenzoate RS in the 
Standard solution (pg/ml) 

Cu = nominał concentration of benzocaine in the 
Sample solution (pg/mL) 

Calculate the percentage or each unspedfied 
degradation product m the portion of Lozenges taken: 

Result - (fu/fs) x (Cs/Cu) x IGO 

r u = peak response of each unspedfied degradation 
product from the Sample solution 
rs - peak response of benzocaine from the 
Standard solution 

C* = concentration of USP Benzocaine RS in the 
Standard solution (pg/mL) 

Qi = nominał concentration of benzocaine in the 
Sample solution (pg/mL) 

Acceptance criteria: See Table 2 . Disregard peaks less 
than 0.05%. 


Table 2 


Hanie 

Retatlvc 

Re ten Ilon 
Time 

Acceptance 

Criteria, 

NMT 

Anrunobenzoic acid 

0.46 

0,2 

Benzocaine 

1.00 


Ethyl 4-nitrobenzoate 

1.36 

0.2 

Any unspedfied 
degradation product 

— 

0.1 

Total degradation 
products 

— 

2.0 
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ADDfTIONAL REQUIREMENTS 

• Packacing and Storaget Preserve in well-dosed contain- 
ers, and storę at controlled room temperaturę. 

• USP Reference Standards (11) 

USP Aminobenzoic Acid RS 
Benzoic acid, 4-amino. 

C7H7NO2 137.14 
USP Benzocaine RS 
USP Ethyl 4-Nitrobenzoate RS 
Benzoic acid, 4-nitro-, ethyl ester. 

CoHeNO., 195.17 


Benzocaine Ointment 


DEFINITION 

Benzocaine Ointment contains NU 90.0% and NMT 
110.0% of the labeled amount of benzocaine (C9H11NO2) 
in a suitable ointment base, 

IDENTIFICATION 

* A. The retention time of the major peak of the Sampie 

solution corresponds to that of the Standard solution, as 
obtained in the Assay. 

* B. The UV spectrum of the major peak of the Sample 
solution corresponds to that of the Standard solution, as 
obtained in the Assoy. 

AS5AY 

* Procedurę 

Solution A; 0,1% Trifluoroacetic acid, prepared by add- 
ing 1,0 mL of trifluoroacetic acid to 1 L of water 
Solution B: Acetonitrile 
Mobile phase; See labie 1. 


Tabie t 


Time 

Solution A 

Solution B 

fmirO 

£%L 

_ 

0 

90 

10 

34 

50 

50 

35 

90 

10 

38 

90 

10 


Diiuent: Solution A and Solution B( 1:1) 

Standard solution: 0.1 mg/mL of USP Benzocaine RS in 
Diiuent Sonication may be needed to aid in the 
dlssolution, 

Sample solution: Nominałly 0.1 mg/mL of benzocaine 
in Diiuent prepared as follows 
Ointments having water-soluble bases: Transfer a 
portion of Ointment, equivalent to 10 mg of benzo¬ 
caine, tnto a volumetrie fiask, and di$solve in Diiuent 
Ointments havlng water-insoluble bases: Transfer a 
portion of Ointment, equivalent to 10 mg of benzo¬ 
caine, into a yolumetric fiask, and dissolve in tetrahy- 
drofuran, using about 2% of the finał volume, then 
dilute with Diiuent to volume. Pass through a suitable 
filter of 0.45-pm porę size, discarding the first 2-3 mL 
of the filtrate, 

Chromatographic system 
(See Chrornatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 280 nm. For Identification test B, use a 
diodę array detector in the rangę of 200-400 nm. 


Column: 4.6-mm x 25-cm; 5-um packing L7 
Flow ratę: 1.5 mL/mtn 
Injectron volume: 20 jjL 
System suitability 
Sample: Standard solution 
Suitability requirements 
Tailing factor: NMT 1.5 
Relative standard deviation: NMT 0,73% 

Analysis 

Samples: Standard solution and Sample solution 
Calcu late the percentage of the labeled amount of ben¬ 
zocaine (CjHnNOz) in the portion of Ointment taken: 

Result = { r u /rs ) x (C s/Cu) x 100 

ru - peak response of benzocaine from the Sample 
solution 

r$ - peak response of benzocaine from the 
Standard solution 

Q = concentration of USP Benzocaine RS in the 
Standard solution (mg/mL) 

C u = nominał concentration of benzocaine in the 
Sampie solution (mg/mL) 

Acceptance criteria: 90.0%-110.0% 

IMPURITIES 
• ORGANIC IMPURITIES 

Solution A: 0.1% Trifluoroacetic add, prepared by add- 
ing 1,0 mL of trifluoroacetic acid to 1 L of water 
Solution B: Acetonitrile 
Mobile phase: See Tobie 1 in the Assay. 

Diiuent: Solution A and Solution B( 1:1) 

System suitability solution: 0,2 mg/mL of USP Benzo¬ 
caine RS and 0,01 mg/mL each of USP Aminobenzoic 
Acid RS and USP Ethyl 4-Nitrobenzoate RS in Diiuent 
Standard solution: 1 ug/mL each of USP Benzocaine 
RS, USP Aminobenzoic Acid RS, and USP Ethyl 4-NL 
trobenzoate RS in Diiuent 

Sample solution: Nominally 1 mg/mL of benzocaine in 
Diiuent prepared as follows 

Ointments having water-soluble bases: Transfer a 
portion of Ointment, equivalent to 50 mg of benzo¬ 
caine, into a yolumetric fiask, and dissolve in Diiuent. 
Ointments having water-insoluble bases: Transfer a 
portion of Ointment, equlvalent to 50 mg of benzo¬ 
caine, into a yolumetric fiask, and dissoke in about 
10% of finał volume of tetrahydrofuran, then dilute 
with Diiuent to volume. Pass through a suitable filter of 
0.45-pm porę size, discarding the first 2-3 mL of the 
filtrate, 

Chromatographic system 

(See Chrornatograpny (621), System Suitability ,) 

Modę: LC 

Detector: UV 280 nm 

Column: 4.6-mm x 25-cm; 5-fim packing L7 
Flow ratę: 1,5 mL/min 
Injection yolume: 20 ^tL 
System suitability 

Samples: System suitability solution and Standard 
solution 

Suitability reąuirements 

Resolution: NIT 10 between aminobenzoic add and 
benzocaine, and between benzocaine and ethyl 4-m- 
trobenzoate, System suitability solution 
Relative standard deviation: NMT 2.0% for each 
peak corresponding to benzocaine, aminobenzoic 
acid, and ethyl 4-nitrobenzoate, Standard solution 
Anaiysis 

Samples: Standard solution and Sampie solution 
Calculate the percentage of aminobenzoic acid and 
ethyl 4-nitrobenzoate in the portion of Ointment 
taken: 


Result = ( rjr s } X (Cs/Cu) x 1 00 
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fu = peak response of ammobenzoic acid or ethyl 
4-nitrooenzoate from the Sample solution 
fs = peak response of the corresponding Reference 
Standard from the Standard solution 
Cs = concentration of USP Ammobenzoic Acid RS 
or USP Ethyl 4-Nitrobenzoate RS rn the 
Standard solution (mg/mL) 

Cu - nominał concentration of benzocaine in the 
Sample solution (mg/mL) 

Calculate the percentage of any other indlvidual 
unspedfred impurity in the portion of Ointment taken; 

Resuft - (ro/fs) x (Cs/Cu) x 100 

r u = peak response for any other individua! 

unspecified impurity from the Sample solution 
r* * - peak response of benzocaine from tne 
Standard solution 

Cs = concentration of USP Benzocaine RS in the 
Standard solution (mg/mL) 

Cu = nominał concentration of benzocaine in the 
Sample solution (mg/mL) 

Acceptance cnteria: See Tobie 2. Disregard peaks iess 
than 0.05%. 


Table 2 


Name 

Re1ative 

Retention 

Time 

Acceptance 

Criteria, 

NMT 1%) 

Aminobenzoic acid 

0.29 

0.10 

Benzocaine 

1.0 

_ 

Etbvl 4-nrtrobenzoate 

2.1 

0.10 

Any other intihriduat 
unspecified impurily 

— 

0.10 

To Lal impurities 


1.0 


PERFORMANCE TESTS 

* Minimum Fil l (755): Meets the reguirements 

SPECIFIC TESTS 

* Microbial Enumeration Tests (61) and Tests for Speci- 

fied Microorganisms (62): It meets the requirements of 
the tests for absence of Staphytococcus aureus and Pseu * 
domonas aeruginosa. 

ADDmONAi REQUIREMENTS 

* Pach agi mg and Storage: Preserve in tight containers, 

protected from light, and storę at room temperaturę at 
15°-25 c , 

* OSP Referenci Standard* (11) 

USP Aminobenzoic Acid RS 
Benzoic acid, 4-amino. 

OHtNO* 137.14 
USP Benzocaine RS 
USP Ethyl 4-NiLrobenzoate RS 
Benzoic acid, 4-nitro-, ethyl ester. 

C 9 H 0 NO 4 195.17 


Benzocaine Otlc Solution 


DEFINITION 

Benzocaine Otic Solution contains NLT 90.0% and NMT 
110 . 0 % of the labeled amount of benzocaine (C*HiiNOa). 

IDENTIFICATION 

* A. The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution , as 
obtained in the Assay. 


& B. The UV spectrum of the major peak of the Sample 
solution corresponds to that of the Standard solution , as 
obtained in the Assay. 

A55AY 
* Procedurę 

Solution Ar 0.1% Trifluoroacetic acid, prepared by di- 
luting 1.0 mL of trifluoroacetic acid with water to 1 L 
Solution B: Acetonitrile 
Mobile phase: See Table I. 


Table 1 


Time 

(min) 

Solution A 
(%) 

Solution B 

0 

90 

10 

34 

50 

50 

35 

90 

10 

38 

90 

10 


Diluent: Solution A and Solution B (1:1) 

System suitability solution: I po/mL each of USP Ben¬ 
zocaine RS, USP Ammobenzoic Acid RS, and USP Ethyl 
4-Nitrobenzoate RS in DiluenL Sonicate to dissofve, it 
necessaiy. 

Standard solution: 0.1 mg/mL of USP Benzocaine RS in 
DiluenL Sonicate to dissolve, if necessary. 

Sample solution: Nominafly OJ mg/mL of benzocaine 
in Diluent prepared as follows, Transfer a portion of Otic 
Solution, equivalent to 10 mg of benzocaine, into a 
100-mL voJumetric fiask and dissolve it in DiluenL 
Chromatographtc system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 280 nm. For Identification test B, use a 
diodę array detector in the rangę of 200-400 nm. 
Column: 4.6-mm x 25-cm; 5-jum packing L7 
Flow ratę: 1.5 ml/min 
injection volume: 20j.iL 
System suitability 

Samples: System suitability solution and Standard 
solution 

Suitability reguirements 

Resolution: NLT 6 between aminobenzoic acid and 
benzocaine, and between benzocaine and ethyl 4-ni- 
trobenzoate. System suitability solution 
Tailing factor: NMT 1,5, Standard solution 
Relative standard deviation: NMT 1.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of ben¬ 
zocaine (CgHnNOi) in the portion of Otic Solution 
taken: 

Result = (r u ffs) x (Cj/Cu) x 100 

r u - peak response of benzocaine from the Sompie 
solution 

r s - peak response of benzocaine from the 
Standard solution 

Cs - concentration of USP Benzocaine RS m the 
Stuudułd solution (mg/mL) 

Cu - nominał concentration of benzocaine in the 
Sample solution (mg/mL) 

Acceptance cnteria: 90.0%-l 10.0% 

IMPURITIES 
* ORGANIC IMPURITIES 

Solution A, Solution B, Mobile phase, Diluent, and 
Chromatographic system: Proceed as directed in the 
Assay. 

Standard solution: 1 pg/ml each of USP Benzocaine 
RS, USP Aminobenzoic Acid RS, and USP Ethyl 4-NI- 
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trobenzoate RS in DiluenL Sonlcate to dissolve, if 
necessary* * 

Sample solution: Nominally 0*5 mg/mL of benzocaine 
in Diluent prepared as foliows. Transfer a portion of Otic 
Solution, equivalent to 50 mg of benzocaine, into a 
1 00-mL voJumefric fiask, dissolve, and dilute with Dilu¬ 
ent to volume. 

System suitability 
Sarn ple: Standard solution 
[Notę—S ee Tobie 2 for re!ative retention times.] 
Suitability requ?rements 

Resofution: NLT 6 between aminobenzoic acid and 
benzocaine, and between benzocaine and ethyl 
4-nitrobenzoate 

Relative standard deviatlon: NMT 3.0% for each 
peak corresponding to benzocaine, aminobenzoic 
acid, and ethyl 4-nitrobenzoate 
Anaiysis 

Samples: Standard solution and Sample solution 
Cafculate the percentage of aminobenzoic acid and 
ethyl 4-nitrobenzoate in the portion of Otic Solution 
taken: 

Result - (rjrs) x (Cs/Cu) x 1 00 

fu = peak response of aminobenzoic acid or ethyl 
4-nitrobenzoate from the Sample solution 
r$ = peak response of the corresponding Reference 
Standard from the Standard solution 
Q - concentration of USP Aminobenzoic Acid RS 
or USP Ethyl 4-Nitrobenzoate RS in the 
Standard solution (mg/mL) 

Cu - nominał concentration of benzocaine in the 
Sample solution (mg/mL) 

Calculate the percentage of any indivtdual unspecified 
degradation product in the portion of OtJc SuiuUun 
taken: 

Result - {r u in) x {Cs/Co) x 100 

ru = peak response of any individual unspecified 
degradation product from the Sampie 
solution 

r 5 = peak response of benzocaine from the 
Standard solution 

Q = concentration of USP Benzocaine RS in the 
Standard solution (mg/mL) 

Cu - nominał concentration of benzocaine in the 
Sampie solution (mg/mL) 

Acceptance criteria: See Tobie 2. Disregard peaks less 
than 0,05%* 


Tabfle 2 


Name 

Rebtive 

Retention 

Time 

Acceptance 

Criteria, 

NIV1T 

Aminobenzoic acid 

03 

0.20 

Benzocaine 

1.0 

__ 

Ethyl 4-nitrobenzoate 

2,1 

0.20 

Any indMdual 
unspecified degra¬ 
dation product 

— 

0.20 

Total impurities 

_. 

1.0 


SIPEOFIC TESTS 

* Microbial Enumeration Tests (61) and Tests for Speci 
fjed Microorganisms (62): It meets the reguirements of 
the tests for absence of Salmonella species and Escherichia 
coli and for absence of Staphylococcus aureus and Pseudo- 
monas aeruginosa. The total aerobic microbial count is 
less than VJ 2 cfu/mL. 


ADDiTIONAL R£QUIREMENTS 

■ Packaging ano Storage: Preserve in tight, light-resistant 
containers* 

* USP Reference Standards (11) 

USP Aminobenzoic Acid RS 
Benzoic acid, 4-amino, 

C 7 H 7 N0 2 137.14 

USP Benzocaine RS 
USP Ethyl 4-N i trobenzoate RS 
Benzoic acid, 4-nitro-, ethyl ester. 

C9H9NO4 195 J 7 


Benzocaine Topika! Solution 

DEFINITION 

Benzocaine Topical Solution is a solution of Benzocaine in a 
suitable solvent. It contains NLT 90.0% and NMT 110,0% 
of the labefed amount of benzocaine (C°H n MCb). It con- 
tains a suitable antimicrobial agent. 

IDENTIFICATION 

* A* The UV spectrum of the major peak of the Sample 
sofution corresponds to that of the Standard solution , as 
obtained in the Assay . 

o B. The retention time of the major peak of the Sampie 
solution corresponds to that of the Standard solution , as 
obtained in the Assay. 

ASSAY 
o PROCEDURĘ 

Solution A: 0,1% Tnfluoroacetic acid, prepared by di- 
luting 1.0 mL of tnfluoroacetic acid with water to 1 L 
Solution B: Acetonitrile 
Mobile phase: See Table 1. 


Table 1 


Time 

(min> 

Solution A 
(%1 

Solution B 

0 

90 

10 

34 

50 

50 

35 

90 

10 

38 

90 

10 


Diluent: Solution A and Sofution B ( 1:1) 

System suitability solution: 1 pg/mL of USP Benzo¬ 
caine RS and 2 ug/mL each of USP Aminobenzoic Acid 
RS and USP EthyR-NItrobenzoate RS In Diluent 
Standard solution: 0*1 mg/mL of USP Benzocaine RS in 
Diluent 

Sample solution: Nominally 0.1 mg/mL of benzocaine 
in Diluent prepared as foflows. Transfer 10 mg of benzo¬ 
caine from a portion of Topical Solution to a 100-mL 
volumetric fiask, and dilute with Diluent to volume. Pass 
through a suitable fil ter of 0.45-j.im porę size as 
needed, discarding the first 2-3 ml of fUtratę. 
Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 280 nm. For Identification test A, use a 
diodę array detector in the rangę of 200-400 nm. 
Column: 4,6-mm x 25-cm; 5-pm packing L7 
Flow ratę: 1,5 mL/min 
Injection volume: 20 jiL 
System suitability 

Samples: System suitability solution and Standard 
sofution 

[Notę—T he relatlve retention times for aminobenzoic 
acid, benzocaine, and ethyl 4-nitrobenzoate are 0.3, 
1.0, and 2.1, respectivelyj 
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Suitability requirements 

Resolution: NLT 6 between aminobenzoie acid and 
benzoeaine; and between benzoeaine and ethyi 4-ni- 
trobenzoate, System suitability solu tiar? 

Tailing factor: NMT 1.5, Standard sofution 
Relative standard deviation: NMT 1,0%, Standard 
sofution 
Analysis 

Samples: Standard sofution and Sample sofution 
Caleulate the percentage of the fabeled amount of ben- 
zocaine (OHnNCb) in the portion of Topical Solution 
taken: 


Result = (ru/rs) x (Cs/Cu) x 100 

ru - peak response of benzoeaine from the Sample 
solution 

r$ = peak response of benzoeaine from the 
Standard solution 

Cs ~ concentration of USP Benzoeaine RS in the 
Standard solution (mg/ml) 

Cu = nominał concenfration of benzoeaine In the 
Sampfe solution (mg/mL) 

Acceptance eriterra: 90.0%-! 10.0% 

HMPURITIES 
« Organic Impurities 

Solution A: 0.1% Trifluoroacetic acid, prepared by di- 
lutlng 1.0 mt of triftuoroacetic acid with water to 1 L 
Solution B: Acetonitrile 
Mobile phase: See Tabfe 2 . 


Table 2 


Tfrfie 

ćminł 

Solution A 
(W 

SobJtitm B 

0 

85 

15 

34 

55 

45 

35 

85 

15 

38 

85 

15 


Diluent; Sofution A and Solution B (1:1) 

Standard solution: 1 pg/mL of USP Benzoeaine RS and 
2 pcj/mL each USP Aminobenzoie Actd RS and USP Ethyl 
4-Nltrobenzoate RS in Diluent 

Sample solution: Nominally 1 mg/ml of benzoeaine in 
Diluent prepared as follows. Transfer 50 mg of benzo- 
caine from a portion of TopEca! Solution to a volumetric 
ftask and dissolve with aid of sonication as needed, then 
dilute with Diluent to voiume* Pass through a suitable 
fllter of 0.45-pm porę size as needed, diseardlng the 
flrst 2-3 mL of filtrate. 

Chromatographic system 
(See Chromatograpny <621 System Suitability .) 

Modę: LC 

Detector: UV 280 nm 

Column: 4.6-mm x 25-cm; 5-pm packing L7 
Flow ratę: 1.5 ml/min 
Injection volume: 20 pi 
System suitability 
Sample: Standard sofution 
[Notę —See Table 3 for relative retention times.] 
Suitability requirements 

Resolution: NLT 6 between aminobenzoie acid and 
benzoeaine; and between benzoeaine and ethyi 
4-nitrobenzoate 

Relative standard deviation: NMT 2,0% for each 
peak corresponding to benzoeaine, aminobenzoie 
acid, and ethy! 4-nitrobenzoate 


Analysis 

Samples: Standard sofution and Sampfe solution 
Caleulate the percentage of aminobenzoie acid and 
ethyl 4-nitrobenzoate in the portion of TopicaJ Solution 
taken; 

Result = (Wfs) x (Cs/Cu) x 100 

r u - peak response of aminobenzoie acid or ethyl 
4-nitrobenzoate from the Sampfe solution 

r$ = peak response of aminobenzoie acid or ethyi 
4-nitrooenzoate from the Standard solution 

Cs - concentration of USP Aminobenzoie Acid RS 
or USP Ethyl 4-Nitrobenzoate RS in the 
Standard solution (mg/mL) 

Cu - nominał concentration of benzoeaine In the 
Sample solution (mg/ml) 

Caleulate the percentage of any other individual 
unspecified impurity in the portion of Topical Solution 
taken; 

Result - (r u /rs) x (CdCu) x 1 00 

ru - peak response of any other individual 

unspedfied impurity from the Sample solution 

r s = peak response of benzoeaine from tne 
Standard solution 

C5 - concentration of USP Benzoeaine RS in the 
Standard sofution (mg/ml) 

C u - nominał concentration of benzoeaine in the 
Sample solution (ma/mL) 

Acceptance enteria; See Table 3. Disregard peaks less 
than 0.05%. 


Table 3 


Name 

Relatiue 

Retention 

Time 

Acceptance 

Criteria, 

NIUT 

Aminobenzoie acid 

0.27 

0.20 

Benzoeaine 

1.0 


Ethyl 4-nitrobenzoate 

2.5 

0.20 

Any other indiyiduaf 
unspedfied impurity 

— 

0.10 

Total impurities 

— 

1.0 


SPEOFIC TESTS 

• Microbial Enumeratson Tests (61) and Tests for Speci 
fied Microorganisms (62): It meets the requirements of 
the tests for absence of Staphylococcus aureus and Psem 
domonas aeruginosa. 

ADDITIONAL REQUIREM ENTS 

® Packaging and Storage: Preserve in tight contalners, 
protected from light, and avoid prolonged exposure to 
temperatures exceeding 30°. 

<1 USP REFERENCE STANDARDS (11) 

USP Aminobenzoie Acid RS 
Benzoic acid, 4-amino. 

C 7 H 7 NO, 137.14 
USP Benzoeaine RS 
USP Ethyl 4-Nitrobenzoate R5 
Benzole acid, 4-nitro-, ethyl ester. 

C^N0 4 195.17 
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Benzocaine, Butamben, and Tetracaine 
Hydrochloride Topical Aerosol 

DEFINiTION 

Benzocaine, Butamben, and Tetracaine Hydrochloride Topi- 
caf Aerosol is Benzocaine, Butamben, and Tetracaine Hy- 
drochloridc Topical Solution poekagcd in a pressurized 
Container with a suitable inert propellant. It contains NLT 
90.0% and NMT 110.0% of the labeled amounts of ben¬ 
zocaine (GjHnNGż), butamben (CnHiiNO* *), and tetra¬ 
caine hydrochloride (CisHj^N^Oi - HCf). 

IDENTIFICATION 

* A* The retention times of the major peaks of the Sample 

solution correspond to those of the Standard solution, as 
obtained in the Assay . 

ASSAV 

• Procedurę 

Diluent: Methanol and water (60:40) 

Mobile phase: Methanol, water, and 0.25 M sodlum 
1 -heptanesulfonate (500:500:20) 

Standard solution: Transfer 140 mg of USP Benzocaine 
RS to a 100-mL voiumetric fiask, Swlrl with the aid of 
25 mL of methanof, and transfer 140/ mg of USP Bu¬ 
tamben RS to the same volumetric fiask with the aid of 
25 mL of water, / being the rado of the labeled 
amount, as a percentage, of butamben to the labeled 
amount, as a percentage, of benzocaine in the Topical 
Aerosol, Transfer 140/ mg of USP Tetracaine Hydrochlo¬ 
ride RS into the same volumetric fiask with the aid of 
25 mL of water, / being the rado of the labeled 
amount, as a percentage, of tetracaine hydrochloride to 
the labeled amount, as a percentage, nf henznraine in 
the Topical Aerosol. Sonicate for 1 min, and d ilu te with 
Diluent to volume. 

Sample stock solution: Fit the valve of the Topical Aer¬ 
osol Container with a ca n nuta, and expel the contents 
of the Container into a 100-mL, glass-stoppered, round- 
bottom fiask. Attach the fiask to a rotary eva pora tor, 
and evaporate under a vacuum of 600 mm of mercury 
for 2.5 n. Transfer a portion of the materia! in the 
round-bottom fiask, equivalent to 1400 mg of benzo¬ 
caine, to a 100-mL volumetrlc fiask. Add 75 mL of 
methanol, and mix. Sonicate for 1 mm, dllute with 
methanof to vdume, and mix. 

Sample solution: Transfer 10.0 ml of the Sample stock 
solution to a 100-mL volumetric fiask. Add 75 mL of Dil- 
uent Shake, and dllute with Diluent to vofume. 
Chromatographic system 
(See Chromatography (621), System Suitabifity.) 

Modę: LC 

Detector: UV 313 nm 
Column: 3.9-mm x 30-cm; packing LI 
Flow ratę: 2 mL/min 
Injectlon volume: lOpL 
System suitabiilty 
Sample: Standard soiution 

[NOTĘ—The reJatIve retention tfmes for benzocaine, bu¬ 
tamben, and tetracaine are 0.3, 0.8, and 1.0, 
respectively j 
Suitabiilty reguirements 

Resolution: NLT 2 between the benzocaine and bu¬ 
tamben peaks; NLT 2 between the butamben and 
tetracaine peaks 

Relative standard deviatton: NMT 2.0% for each of 
the three anaiyte peaks 
Analysts 

Samples: Standard soiution and Sample solution 
Calculate the individual percentage of the labeled 
amount of benzocaine (C9H11NO2), butamben 
(CnHisNOz), and tetracaine hydrochloride 


(C 15 H 2 4 N z Oz - HCI) in the portion of Topical Aerosol 
taken: 

Result = (r u /n) x ( CdC u ) x 100 

fu ~ peak response of the corresponding anaiyte 
from the Sample solution 

r 5 - peak response of the corresponding anaiyte 
from the Standard solution 
Cs ~ concentration of the corresponding USP 

Reference Standard in the Standard soiution 
(mg/mL) 

Cy ~ nominał concentration of the corresponding 
anaiyte in the Sample solution (mg/mL) 
Acceptance antena: 90,0%--] 10.0% of the labeled 
amount of benzocaine, butamben, and tetracaine 
hydrochloride 

SPEC1FIC TEST5 

• O TH eh RE<%DtREMENTS: It meets the reguirements in Aero« 

so/s. Nosal Sprays , Metered-Dose Inhalers, and Dry Powder 
Inhaiers (601 >, Pres surę Test , Minimum Fili\ and Leakage 
Test 

ADDITIONAL REQUIREMENT5 

• Packaging and Storage: Preserve in pressurized contain- 

ers, and avoid exposure to excessive heat. 

• USP Reference Standards (11) 

USP Benzocaine RS 

USP Butamben RS 

USP Tetracaine Hydrochloride RS 


Benzocaine, Butamben, and Tetracaine 
Hydrochloride Cel 

DEFINITION 

Benzocaine, Butamben, and Tetracaine Hydrochloride Cel is 
Benzocaine, Butamben, and Tetracaine Hydrochloride tn a 
suitable gel base. It contains NLT 90,0% and NMT 
110.0% of the labeled amounts of benzocaine 
(GHtiNOa), butamben (CnHisNÓj), and tetracaine hydro¬ 
chloride (CisH^NaCfe ■ HCI), 

IDENTIFICATION 

* A, The retention times of the major peaks of the Sample 

solution correspond to those of the Standard solution , as 
obtained In the Assay. 

ASSAY 

* PROCEDURĘ 

Diluent: Methanol and water (60:40) 

Mobile phase: Methanol, water, and 0.25 M 1-hep¬ 
tanesulfonate (500:500:20) 

Standard solution: Transfer 140 mg of USP Benzocaine 
RS to a 100-mL volumetric fiask with the aid of 25 ml 
of methanol, and swiri. Transfer 140/ mg of USP Butam¬ 
ben RS to the same volumetric fiask witn the aid of 
25 mL of water, / being the ratio of the labeled 
amount, as a percentage, of butamben to the labeled 
amount, as a percentage, of benzocaine In the Gel. 
Transfer 140/ mg of USP Tetracaine Hydrochloride RS, 
into the same vdlumetric fiask with the aid of 25 mL of 
water, / being the ratio of the labeled amount, as a 
percentage, of tetracaine hydrochloride to the labeled 
amount, as a percentage, of benzocaine in the Gel. 
Sonicate for aoout 1 min, and dilute with Diluent to 
volume. 

Sample stock solution: Nominally 14 mg/mL of benzo- 
catne, prepared as follows. Transfer a portion of Gel, 
equivalent to 1400 mg of benzocaine, to a 100-mL voł- 
umetric fiask. Add 75 mL of methanol, and mix. Soni- 
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ca te for about 1 min, and dilute with methanol to 
volume. 

Sample solution: Nominally 1 A mq/mL of benzocaine 
in Diluent from the Sampfe stock sofution 
Chromatographic system 
(See Chromatography (62 1), System Suita bili ty.) 

Modę; LC 

Detector: UV 313 nm 
Column: 3.9-mm x 30-cm; packing LI 
How ratę: 2 ml/mln 
Injection voiume: 1 0 pL 
System suitability 
Sample: Standard solution 

[Notę—T he re3alive retention times for benzocaine, bu* 
tamben, and tetracaine are about 0.3, 0.8, and 1.0, 
respectively.] 

Suitability requirements 

Resolutron: NLT 2 between benzocaine and butam- 
ben, and between butamben and tetracaine 
Relative standard deviation: NMT 2.0% for each of 
the three analyte peaks 
Analysis 

Samples: Standard solution and Sample solution 
Catculate the percentage of the labeled amounts of 
benzocaine (C 9 H]|N0 2 ), butamben (CnHisMOz), and 
tetracaine hydrochloride (C 15 H 24 N 2 O 2 ■ HCI) in the por* 
tion of Cel taken: 

Result = (rJn) x (Cs/Cu) x 100 

ru = peak response of the corresponding analyte 
from the Sample solution 

r$ = peak response of the corresponding analyte 
from the Standard solution 

C 5 - concentration of the corresponding Reference 
Standard in the Standard sofution (mg/mL) 

Cu = nominał concentration of the corresponding 
analyte in the Sample solution (mg/mL) 
Acceptance criteria: 9G.G%-110.Q% 

PERFORMANCE TESTS 

* Minimum Fill (755): Meets the requirements 

ADDITIONAI REQUIREMENTS 

* Pac it AG INC and Storage: Preserve in tight containers, 

and avoid freezing. 

* USP Reference Standards (11) 

USP Benzocaine RS 

USP Butamben RS 

USP Tetracaine Hydrochloride RS 


Benzocaine, Butamben, and Tetracaine 
Hydrochloride Ointmerat 

DEFINmON 

Benzocaine, Butamben, and Tetracaine Hydrochloride OinC 
ment is Benzocaine, Butamben, and Tetracaine Hydrochlo- 
ride in a suitabie ointment base. St contains NLT 90.0% 
and NMT 110.0% of the labeied amounts of benzocaine 
(CgHnNCy, butamben (CnHuNOz), and tetracaine hydro¬ 
chloride (C 15 H 2 .,N 2 0 2 • HCI), 

IDENTIFICATION 

® A. The retention times of the major peaks of the Sample 
solution correspond to those of the Standard solution , as 
obtained in the Assay. 


ASSAY 

* Procedurę 

Diluent: Methanol and water (60:40) 

Mobile phase; Methanol, water, and 0,25 M sodium 
1 -heptanesulfonate (500:500:20) 

Standard solution: Transfer 140 mg of USP Benzocaine 
RS to a 100-mL yolumetric fiask with the aid of 25 mL 
of methanof, and swirL Transfer 140/ mq of USP Butam¬ 
ben RS to the same volumefric fiask witn the aid of 
25 mL of water, / being the ratio of the labeied 
amount, as a percentage, of butamben to the labeied 
amount, as a percentage, of benzocaine in the Oint¬ 
ment. Transfer 140/ mg of USP Tetracaine Hydrochlo¬ 
ride RS to the same yolumetric fiask with the aid of 
25 ml of water, / being the ratio of the labeied 
amount, as a percentage, of tetracaine hydrochloride to 
the labeied amount, as a percentage, of benzocaine in 
the Ointment Sonicate for about 1 min, and dilute 
with Diluent to yoJume. 

Sample stock solution: Nominally 14 mg/mL of benzo¬ 
caine, prepared as follows. Transfer a portion of Oint¬ 
ment, eguiyalent to 1400 mg of benzocaine, to a 
100-mL yolumetric fiask. Ada 75 mL of methanol, and 
mix. Sonicate for about 1 min, and dilute with metha¬ 
nol to volume. 

Sample solution: Nominally 1 A mg/mL of benzocaine 
in Diluent from the Sample stock solution 
Chromatographic system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 313 nm 
Column: 3.9-mm x 30-cm; packing LI 
FIow ratę: 2 mL/min 
injection volume: 10 JJ.L 
System suitability 
Sample: Standard solution 

[NOTĘ—The reiative retention times for benzocaine, bu¬ 
tamben, and tetracaine are about 0.3, 0.8, and 1.0, 
respectiyely.j 

Suitability reąuirements 

Resolution: NLT 2 between benzocaine and butam¬ 
ben, and between butamben and tetracaine 
Refatiye standard deyiation: NMT 2.0% for each of 
the three analyte peaks 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amounts of 
benzocaine (C 9 H 11 NO 2 ), butamben (CnHysNOz), and 
tetracaine hydrochloride (Ct^Hi^N^O; ■ HCI) in the por¬ 
tion of Ointment taken: 

Result = (ry/fs) x (Cs/Cu) x 100 

fu = peak response of the corresponding analyte 
from the Sample solution 

fs - peak response of the corresponding analyte 
from tne Standard solution 

Cs = concentration of the corresponding Reference 
Standard in the Standard solution (mg/mL) 

C u - nominał concentration of the corresponding 
analyte in the Sample solution (mg/mL) 
Acceptance criteria: 90.0%-110,0% 

PERFORMANCE TESTS 

a Minimum Fill (755): Meets the requirements 

ADDITIONAI REQUIREMENTS 

o Packaging and Storage; Preserve in tight containers, 
and avoid freezing. 





USP 40 


Official Monographs / Benzocaine 2981 


• USP Reference Standards <11) 

USP Benzocaine RS 

USP Butamben RS 

USP Tetracaine Hydrochloride RS 


Benzocaine, Butamben, and Tetracaine 
Hydrochloride Topical Solution 

DEFIN1TION 

Benzocaine, Butamben, and Tetracaine Hydrochloride Topi¬ 
cal Solution contains NIT 90.0% and NMT 110.0% of the 
labeled amounts of benzocaine (CęHnNGz), butamben 
(CnH 15 NÓ 2 ), and tetracaine hydrochloride (C T5 H 2 jN 2 0z * * 
HCI). 

HDENTGFICATI0M 

A. The retention tlmes of the major peaks of the Sample 
solution correspond to those of the Standard solution , as 
obtained in the Assoy , 

A5SAY 
* Procedurę 

Diluent: Methanol and water (60:40) 

Mobile phase: Methanol, water, and 0.25 M sodium 
1 -heptanesulfonate (500:500:20) 

Standard solution: Transfer 140 mg of USP Benzocaine 
RS to a 100-mL volumetric fiask witn the aid of 25 mL 
of methanol, and swirl. Transfer 140/ mg of USP Butam¬ 
ben RS to the same volumetric fiask witn the aid of 
25 mL of water, / being the ratio of the labeled 
amount, as a percentage, of butamben to the labeled 
amount, as a percentage, of benzocaine in the Topical 
Solution. Transfer 140/ mg of USP Tetracaine Hydro¬ 
chloride RS to the same volumetric fiask with the aid of 
25 ml of water, / being the ratio of the labeled 
amount, as a percentage, of tetracaine hydrochloride to 
the labeled amount, as a percentage, of benzocaine in 
the Topical Solution. Sonicate for about 1 min, and di- 
lute wrth Diluent to volume. 

Sample stock solution: Nominally 14 mg/mL of benzo¬ 
caine, prepared as follows. Transfer a portlon of Topical 
Solution, equivalent to 1400 mg of benzocaine, to a 
100-mL volumetric fiask. Add 75 mL of methanol, and 
mix. Sonicate for about 1 min, and dilute with metha* 
nol to volume. 

Sample solution: Nominally 1 A mg/mL of benzocaine 
in Diluent from the Sample stock solution 
thromatographic system 
(See C hromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 313 nm 
Column: 3.9-mm x 30-cm; packing LI 
Flow ratę: 2 m L/min 
Injection volume: lO pL 
System suitability 
Sample: Standard solution 

[Notę—T he relative retention times for benzocaine, bu¬ 
tamben, and tetracaine are about OJ, 0.8, and 1.0, 
respectivefy.] 

Suitability reąuirements 

Resolution: NLT 2 between benzocaine and butam¬ 
ben, and between butamben and tetracaine 
Relative standard deviation: NMT 2.0% for each of 
the three analyte peaks 
Analysrs 

Sam pies: Standard solution and Sample solution 
Calcutate the percentage of the labeled amounts of 
benzocaine (OHnNO?), butamben (CnHisMOj), and 
tetracaine hydrochloride (CtsH^N^Gz * HCI) in the por- 
tion of Topical Solution taken: 

Result = (Wfi) x (Q/G) x 100 


Or - peak response of the corresponding analyte 
from the Sample solution 

r s * peak response of the corresponding analyte 
from the Standard solution 

C s - concentration of the corresponding Reference 
Standard in the Standard solution (mg/mL) 
Cu = nominał concentration of the corresponding 
analyte in the Sample solution (mg/mL) 
Acceptance crlterla: 90.0%-11 0.0% 

PERFORMANCE TEST5 

* Minimum Fm (755): Meets the requirements 

ADDITIONAL ftEQUIREMENT$ 

* Packacinc and Storace: Preserve in tight containers, 
and avoid freezing. 

« USP Reference Standards (11) 

USP Benzocaine RS 

USP Butamben RS 

USP Tetracaine Hydrochloride RS 


Benzocaine and Menthol Topical 
Aerosol 


DEFłNITION 

Benzocaine and Menthol Topical Aerosol is a solution of 
Benzocaine and Menthol with sultable propellants in a 
pressurized Container, ft contains NLT 90.0% and NMT 
110.0% of the labeled amounts of benzocaine (OHnNO:) 
and menthol (C 10 H 20 O). 

IDENTIFICATION 

* A. The UV spectrum of the major peak of the Sample 

solution corresponds to that of the Standard solution, as 
obtained in the Assay . 

* B. The retention tirne of the major peak for benzocaine 
of the Sample solution corresponds to that of the Stan¬ 
dard solution , as obtained in the Assoy . 

* C. The retention time of the major peak for menthol of 

the Sample solution corresponds to that of the Standard 
solution , as obtained in the Assay. 

ASSAY 

* Benzocaine 

Solution A: Dilute 1.0 mL of tnfluoroacetic acid with 
water to 1 L. 

Solution B: Acetonrtrile 
Mobile phase: See Tabte I. 


Table 1 


limu 

(mini 

Solution A 
(%) 

Solution B 

w 

0 

90 

10 

15 

72 

28 

18 

50 

50 

18.1 

90 

lp 

20 

90 

10 


Diluent: Solution A and Solution B (1:1) 

Standard solution: 0.1 mg/mL of USP Benzocaine RS in 
Diluent . Sonicate for 2-5 min to dissolve before diluting 
to finał volume. 

Sample solution: Nominally 0.1 mg/mL of benzocaine 
tn Diluent prepared as follows. Spray the contents of the 
Topical Aerosol into a fiask with a stopper. Heat and stir 
the sprayed Topical Aerosol at 100° for 30 min in an oil 
bath to obtain a viscous liquid sample. Cool the sample 
to room temperaturę. Transfer an amount of Topical 
Aerosol equivalent to 10 mg of benzocaine to a 100-mL 
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volumetric fiask. Dissolve the sample in Diluent and dl- 
lute with Diluent to vołume, 

Chromatographic system 
(See Chromatograpny (62'\) f System Suitability.) 

Modę: LC 

Detector: UV 280 nm ( For Identification test A, use a 
diodę array detector In the rangę of 200-400 nm, 
Column: 4.6-mm x 25-cm; 5-jluti packing 17 
Flow ratę: 1,5 mL/mfn 
Injection vofume: 20 pi 
System suitability 
Sample: Standard solution 
Suitability requirements 
Taliing factor: NMT 1.5 
Relative standard deviation: NMT 2*0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of ben¬ 
zocaine (C^HnNOa) in the portion of Topical Aerosol 
taken: 

Result = ( ru/ts) x (Cj/Cu) x 100 

ry - peak response from the Sample solution 

r$ - peak response from the Standard solution 

Q - concentration of USP Benzocaine R5 in the 
Standard solution (mg/mL) 

Q = nominał concentration of benzocaine in the 
Sample solution (mg/mL) 

Acceptance cnteria: 90.0%’110.0% 

* Menthol 

Internal standard solution: 1 mg/mL of decanol in iso- 
propyl alcohol 

Standard stock solution: 1 mg/mL of USP Menthol RS 
in isopropyi alcohol 

Standard solution: 0.5 mg/mL each of USP Menthol RS 
and decanol in isopropyi alcohol from Intemal standard 
solution and Standard stock solution 
Sample solution: Nominalfy 0.5 mg/mL of menthol 
prepared as follows. Spray the contents of the Topical 
Aerosol into a fiask. Transfer an amount of Topical Aero- 
sol equivalent to 5 mg of menthol to a 10-mL volumet- 
ric fiask and add S.OmLof Internal standard solution . 
Dilute with isopropyi alcohol to volume* 
Chromatographic system 
(See Chromatograpny (621), Systom Suitability.) 

Modę: GC 

Detector: Flame ianization 

Column: 0.53-mm x 30-m; fused-siiica capillary col- 
umn bonded with a 1.0-pm film of phase Gló 
Carrier gas: Hydrogen 
Temperatures 
Injection port: 250“ 

Detector: 250° 

Column: See Jobie 2 * 


Table 2 


Inltlal 

Tempera- 

turę 

n 

Hołd 
Time at 

130" 
(min) 

Tempera¬ 

turę 

Ramp 

fVmłn) 

Finał 

Tempera¬ 

turę 

n 

Hołd 
Time at 
Finał 

Tempera¬ 

turę 

(min) 

130 

7*5 

35 

240 

1*0 


Flow ratę: 10 mL/rnin 
Injection volume: 1 jiL 
Injection type: Split, split ratio 10:1 
System suitability 
Sample: Standard solution 

[NOTĘ—The relative retention times for menthol and de 
canol are 1*0 and 1.6, respectively.] 


Suitability requrrements 

Resolution: NLT 2,5 between the menthol and deca¬ 
nol peaks 

Re!ative standard deviation: NMT 1.0% of the ratio 
of the peak response of menthol to that of decanol 
Analysis 

Sampies: Standard solution and Sample solution 
Calculate the percentage of the labeted amount of 
menthol (C 10 H 20 O) Śn the portion of Topical Aerosol 
taken: 

Result = (Ru/Rs) x (Cs/Cu) x 100 

Ru = peak response ratio of menthol to decanol 
from the Sample solution 

fls = peak response ratio of menthol to decanol 
from the Standard solution 
Q - concentration of USP Menthol RS in the 
Standard solution (mg/mL) 

Cu - nominał concentration of menthol In the 
Sample solution (mg/mL) 

Acceptance criteria: 90*0%-1 10.0% 

PERFORMANCE TE5TS 

* Minimum Fili (755): Meets the requirements 

IMPURIUES 

* Organic Impurities 

Solution A: Dilute l.OmL of trifluoroacetic add with 
water to 1 L* 

Solution B: Acetonitnle 
Mobile phase: See Table 3 * 


Table 3 


Time 

Solution A 

Solution B 

(min) 


w*) 

0 

90 

10 

34 

5Q 

50 

35 

90 

10 

38 

90 

10 


Diluent: Solution A and Solution B (1:1) 

Standard stock solution: 0.1 mg/mL each of USP Ben¬ 
zocaine RS, USP Aminobenzoic Acid RS, and USP Ethyl 
4-Nitrobenzoate RS in Diluent. Sonicate for about 5 min 
to dissofve before diluting to finał vo!ume. 

Standard solution: 0,001 mg/mL each of USP Benzo¬ 
caine RS, USP Aminobenzoic Acid RS, and USP Ethyl 
4-Nitrobenzoate RS in Diluent from the Standard stock 
solution 

Sample solution: Nominally 0*5 mg/mL of benzocaine 
in Diluent prepared as follows. Spray the contents of the 
Topical Aerosol into a fiask* Heat and stir Ehe sprayed 
Topical Aerosol at 100° for 30 min in an orl bath to 
obtain a viscous liquid sample. Cool the sample to 
room temperaturę* Transfer an amount of Topical Aero¬ 
sol equivalent to 50 mg of benzocaine to a 100-mL vol- 
umetric fiask. Dissolye the sample in Diluent and dilute 
with Diluent to volume. 

Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 280 nm 

Column: 4.6-mm x 25-cm; 5-pm packing L7 
Fiow ratę: 1.5 m L/min 
Injection volume: 20 pL 
System suitability 
Sample: 5f an dard soiu tion 
Suitability requirements 

Relative standard devlation: NMT 2,0% for each 
peak corresponding to benzocaine, aminobenzoic 
acid, and ethyl 4-nitrobenzoate 
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Analysis 

Samples: Standard sołution and Sample solu don 
Calculate the percentage of aminobenzoic add and 
ethyl 4-nitrobenzoate in the portion of Topical Aerosol 
taken: 

Resuft = (ru/ri) x (Cs/Cu) x 100 

Tu - peak response of aminobenzoic add or ethyl 
4-nitrooenzoate from the Sample sołution 
fi = peak response of the corresponding Reference 
Standard from the Standard soiution 
Q = concentration of USP Aminobenzoic Add RS 
or USP Ethyl 4-Nitrobenzoate RS in the 
Standard sołution (mg/mL) 

Cu - nominał concentration of benzocaine in the 
Sample sołution (mg/mL) 

Calcu la te the percentage of each unspedfied 
degradation product in the portion of Topical Aerosol 
taken: 

Result - (ru/r$ x (G/Q) x 100 

r u = peak response of each unspecified degradation 
product from the Sample sołution 
r s - peak response of benzocaine from the 
Standard sołution 

Cs - concentration of USP Benzocaine RS in the 
Standard sołution (mg/mL) 

Cu - nominał concentration of benzocaine in the 
Sample sołution (mg/ml) 

Acceptance criteria: See Tubie 4 ♦ Disregard peaks less 
than 0.05%. 


TabOe 4 


Mamę 

Relative 

Retentoon 

Time 

Acceptance 

Criteria, 

NMT (%) 

Aminobenzoic acid 

0.3 

0.2 

Benzocaine 

1.0 

__ 

Ethyl 4-nitrobenzoate 

2.1 

0.2 

Any other unspecified 
dearadation d rod u a 

— 

0.1 

Totaf degradation 

Products 

— 

2.0 


SPEOFBC TESTS 

* Microbial Enumeration Tests (61) and Tests for Speci 
fied Microorganisms (62): It meets the reguirements for 
the absence of Staphyfococcus aureus and Pseudomonas 
aeruginosa. 

■ Pressure Test: It meets the requirements in Topical Aero- 
sofs (603). 

o lEAKAGE TEST: It meets the requirements in leak Ratę 
(604). 

ADDETiONAL S*EQUEREMENT5 

* Packaging amd STORAGE; Preserve in tight, pressurized 
containers, and avoid exposure to excessive heat. 

» USP Reference Standards (11) 

USP Aminobenzoic Add RS 
Benzole add, 4-aminOr 
GH 7 NQ 2 137.14 
USP Benzocaine RS 
USP Ethyl 4-Nitrobenzoate RS 
Benzoic add, 4-nitro-, ethyl ester. 

C*H?NCh 1954 7 


USP Menthol RS 


Benzole Add 


qA. 

C?H 6 0 2 12242 

Benzoic acid [65-85-0]. 

DEFINITIOM 

Benzoic Add contams NLT 99.5% and NMT 100.5% of ben¬ 
zole acid (C/H^Oz), calculated on the anhydrous basis, 

IDENTIFICATION 
9 A. 

Sample sołution: Prepare a saturated sołution of Ben¬ 
zoic Add in water, and fil ter twice, 

Analysis 1: To one portion of the fil tratę add ferric chlo- 
ride T5. 

Acceptance criteria 1: A salmon-colored precipitate is 
formed. 

Analysis 2: To a separate IG-mL portion of the filtrate 
add 1 ml of 7 N sulfuric acid, and coof the mixture. 
Acceptance criteria 2: A white precipitate forms in 10 
min. This precipitate is soluble in ether. 

AS5AY 

* Procedurę 

Sample: 500 mg of Benzoic Acid 
Analysis; Dissolve the Sample in 25 ml of diluted alco- 
hof that previously has been neutralized with 04 N so- 
dium hydroxide. Add phenolphthalein TS, and titrate 
with 04 N sodium hydroxide VS to a pink co lor. Each 
ml of 04 N sodiunn hydroxide is equivaient to 
12.21 mg of benzoic acid (C/HeOz). 

Acceptance criteria: 99.5%-10G,5% on the anhydrous 
basis 

IMPURITIES 

® Resipue on Sgnition (281): NMT 0.05% 

Dełete the fołłowing: 

*• Meavy Metals (231) 

Test preparatron: Dissolve 2.0 g in 25 mL of acetone, 
and add 2 ml of water. 

Analysis; Add 1,2 mL of thioacetamide-gfycerin base TS 
and 2 mL of pti 3.5 Acetate BUffer ; and allow to stand 
for 5 min. 

Acceptance criteria: NMT 10 pg/g; any color produced 
is not darker than that of a contro! madę with 25 mL of 
aceLone and 2.0 mL of Standard Lead Sołution and 
treated in Lhe same manner * Jgl Han - 2 oi 8 ) 

5PEC0FIC TESTS 

■ CoNGEAUNG Temperaturę (651): 121 °-l 23° 

9 Water Determination, Method ( (921) 

Sample soiution; A l-in-2 sołution of methanoi in pyri- 
dine is used as the soivenb 
Acceptance criteria; NMT 0.7% 

* readily carbonizable Substances Test (271) 

Sample sołution; 500 mg in 5 mL of sulfuric acid 
Acceptance criteria: The sołution has no morę color 
than Matching fluid Q. 

* READILY OXfDlZABLE 5UBSTANCES 

Sample sołution: Add 1.5 mL of sulfuric add to 100 mL 
of water Heat to boifing, and add 04 N potassium 
permanganate, dropwlse, unti! the pink color persists 
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for 30 s. Dissolve 1.00 g of Benzoic Acid in the hot 
solution. 

Analysis: Titrate with OJ N potassium permanganate 
VS to a pink color that persists for 15 s. 

Acceptance cnteria: NMT 0.50 ml of OJ 0 N potas¬ 
sium permanganate is consumed. 

ADDITIONAL REQUBRENIENTS 

* Packaging and Storage: Prcscn/e in well-dosed 
confainers. 


Benzoic and Salicylic Acids Ointinent 

DEFINITION 

Benzole and Salicylic Acids Ointment is Benzoic Acid and 
Saticylic Acid, present in a ratio of 2:1, in a suitabie oint¬ 
ment base. It contains NLT 90.0% and NMT 110.0% of 
the Iabeled amounts of benzoic acid and salicylic 

acid (C ? H 6 Oj). 

IDENTIFICATION 
O A. Thin-Layer Chromatography 

Diluent: Mixture of chloroform and methanol (1:1) 
Standard solution A: 2.4 mg/mL of USP Benzoic Acid 
RS in Diluent 

Standard solution B: 1.2 mg/mL of USP Salicylic Acid 
RS in Diluent 

Sample soiution: Equivalent to 60 mg of benzoic acid 
and 30 mg of salicylic acid from Ointment, in 25 ml of 
Diluent 

Chromatographk system 

(See Chromatography (62 1), ThimLayer Chromato¬ 
graphy.) 

Modę: TLC 

Adsorbent: 0.25-mm layer of chromatographic silica 
ge! mixture 

Application volume: 5 jtL of each soiution at separate 
points 2.5 cm from the bottom edge of a 20- x 20-cm 
thin-layer chromatographic piąte 
Deveiopmg solvent system: Chloroform, acetone, iso- 
propyl alcohol, methanol, and ammonium hydroxide 
(30:30:15:15:10) 

Analysis 

Samples: Standard solution A, Standard solution B, and 
Sample solution 

Devefop the chrom a to gram in the Developing solvent 
system unttl the solvent front has movea three-fourths 
of the fength of the piąte. Remove the piąte from the 
chromatographic chamber, rnark the solvent front, 
and a! Iow the solvent to evaporate. View the chro- 
matogram under short-waveiength (254 nm) UV 
radiation. 

Acceptance criteria: The two major fluorescent spots 
from the Sample solution correspond in color and in Rf 
value to those from Standard soiution A and Standard 
solution B. 

ASSAY 
• Procedurę 

Ferric chloride-urea reagent: On Lhe day uf use, dis- 
solve, without heating, 18 g of urea in a mixture of 
2.5 mL of ferric chloride solution (6 In 1 0) and 12.5 mL 
of 0.05 N hydrochloric acid. 

Column A: Insert a smali pledget of glass woo[ above 
the stem constriction of a 20- x 2.5-cm chromato¬ 
graphic tubę. Mix 1 g of chromatographic siliceous 
earth with 0.5 mL of dilute phosphoric acid (3 in 10) to 
form a uniform, fluffy mixture; transfer to the chromat¬ 
ographic tubę; and pack evenly over the glass wool, 
exerting gentłe pressure. Similarly, mix 4 g of chromat- 
ographic siliceous earth with 3 mL of Ferric chionde-urea 


reagent , and pack u ni Form ly over the first layer. Cover 
the column with a pad of glass wool. 

Coiumn B: Insert a smafl pledget of gfass wooi above 
the stem constriction of a second 20- x 2.5-cm chro¬ 
matographic tubę. Mix 4 g of chromatographic siliceous 
earth with 2 mL of sodium bicarbonate soiution (1 in 
12 ), prepared just before use, to a uniform, fluffy mix- 
ture; and pack eveniy over the glass wool. Cover the 
column willi a pad of glass wool. 

Diluent: Glacial acetic acid in chloroform (3 in 100) 
Standard solution A: 20 pg/mL of USP Salicylic Acid RS 
in Diluent 

Standard soiution B: 40 pg/mL of USP Benzoic Acid RS 
in Diluent 

Sample solution: Transfer an amount of the Ointment, 
equivalent to 100 mg of benzoic acid and 50 mg of sal¬ 
icylic add, to a 250-rnL yolumetric fiask, and dissolve in 
150 mL of chloroform by warming on a steam bath. 
Cool. Dilute with chloroform to volume to obtain a so¬ 
lu tion having a nominał concentration of 200 pg/mL of 
salicylic add and 400 pg/mL of benzoic acid. 

Analysis 

Samples: Standard solution A f Standard solution B t and 
Sample solution 

Mount Column A directly over Column B, then pipet 
10 mL of Sample soiution on to Column A, and alfow it 
to pass into the column, Wash the columns with two 
40-mL portions of chloroform, allowlng the first por- 
tion to recede to the top of each column before add- 
ing the second portion. Drscard the eluates, and sep¬ 
arate the columns. 

Salicylic acid content: Elute Column A with 95 mL of 
Diluent, collecting the eluate in a 100-mL volumetiic 
fiask. Dilute the contents of the fiask with Diluent to 
volume, and mlx. Concomitantly determine the ab- 
sorbances of the eluate and Standard solution A in 
1 -cm ceils at the wavelength of maximum absorbance 
at 311 nm, with a suitabie spectrophotometer, using 
Diluent as the blank. 

Calculate the percentage of the iabeled amount of sali¬ 
cylic acid (C 7 H 6 0 3 ) in the portion of Ointment taken: 

Result ^ (Au/A,) x (Cs/Q) x Fx 100 

A u = absorbance of the diluted eluate from Column 
A 

As - absorbance of Standard solution A 
G = concentration of USP Salicylic Acid RS in 
Standard solution A (pg/mL) 

Cu - nominał concentration of the salicylic acid in 
the Sample solution (pg/mL) 

F - sample dilution factor, 10 
Acce pta n ce crite ri a: 90.0%-l 10.0 % 

Benzoic acid content: Elute Column B with 95 mL of 
Diluent, collecting the eluate in a 100-mL yolumetric 
fiask, Dilute the contents of the fiask with Diluent to 
volume, and mix. Concomitantly determine the ab- 
sorbances of eluate and Standard solution B in 1-cm 
cells at the wavelength of maximum absorbance at 
275 nm, with a suitabie spectrophotometer, using DiF 
uent as the blank. 

Calculate the percentage of the Iabeled amount of 
benzoic acid (C 7 TUO 2 ) in the portion of Ointment 
taken: 

Result - (Alt/4s) x (Cs/Cu) x F x 100 

Au - absorbance of the diluted eluate from Coiumn 
B 

As = absorbance of Standard solution B 
Cs - concentration of USP Benzoic Acid RS in 
Standard solution B (pg/mL) 

Cu = nominał concentration of benzole acid in the 
Sample solution (pg/mL) 

F = sample ditution factor, 10 






USP 40 


Official Monographs / Benzoin 2985 


Acceptance critena: 90.0%-11 0.0% 

PERFORMANCE TESTS 

* MINIMUM FlŁL (755): Meets the reguirements 

ADD1TIONAL REQUIREMENTS 

0 Pacicacing and Storage: Preserve tn well-closed con tai pi¬ 
erś, and avo id exposure to temperatures exceeding 30°. 
o Labeung: La bel Ointment to indicate the concentrations 
of Benzoic Acid and SalicyJIc Actd and to indicate 
whether the ointment base is water-soluble or water- 
insotuble* * 

• USP reference standards (li) 

USP Benzoic Add RS 
USP Salicyfic Add RS 


Benzoin 


DEFINITION 

Benzoin is the balsamie resin obtained from Styrax benzoin 
Dryand, or Styrax parolleloneurus Perki ns, known In com- 
merce as Sumatra Benzoin, or from Styrax tonkinensis 
(Pierre) Craib ex Hartwich, or other species of the Section 
Anthostyrax of the genus Styrax t known in commerceas 
Siam Benzoin (Fam. Styraceae). 

Sumatra Benzoin yields NIT 75.0% of altohof-soluble ex- 
tractive, and Siam Benzoin yields NLT 90.0% of alcohoj- 
solubfe extractive. 

IDENTSFKATION 

* A, A solution in alcohol becomes milky upon the addi- 
tion of water, and the mixture is add to litmus paper. 

* B. Identification of articles of botanical origin (563) 

Analysis: Heat a few fragments in a test tubę. 
Acceptance antena: Sumatra Benzoin evofves a subM- 
mate consisting of plates and smal!, rod-like crystals of 
cinnamic add and its esters that strongly polarize iight. 
Siam Benzoin evo!ves a subEimate directly above the 
melted mass, consisting of numerous long, rod-shaped 
crystals of benzoic acid that do not strongly poiarize 
Iight. 

ASSAY 

* Procedurę 

Sample: Place 2 g of Benzoin in a tared extraction 
thimbie, and insert the thimble in a continuous-exlrac- 
tion apparatus. Piace 100 mg of sodium hydroxide in 
the receiving fiask of the apparatus, and extract the 
Benzoin with alcohol for 5 h, or untii completely ex- 
tracted. Dry the extraction thimble containing the insob 
uble residue at 105 d for 2 h. 

Analysis: On a separate portion of Benzoin, determine 
the water eon tent as directed for Water Determination 
(921), Method li Cafculate the weight of water in the 
guantity of the Benzoin taken for the Assay, and sub- 
Eract it from the odginał weight of the Benzoin taken. 
The difference between this result and the weight of 
the residue in the extraction thimble represents the al- 
cohol-solubie extractive. 

Acceptance critena: The alcohot-soluble extractive is 
NLT 75.0% for Sumatra Benzoin and NLT 90.0% for 
Siam Benzoin, 

OTHER COMIPONENTS 

* CONTENT OF BENZOIC ACID 

Analysis: Treat 1 g of powdered Benzoin with 15 mL of 
warm carbon disulfide. Filter through a smali pledget of 
cotton, wash the cotton with an additional 5 mL of car¬ 
bon disulfide, and allow the filtra te to evaporate 
spontaneously. 


Acceptance criteria: The weight of the residue is NLT 
6.0% of the weight of Benzoin taken for Sumatra Ben¬ 
zoin and NLT 12.0% for Siam Benzoin. This residue 
meets the requirements for Identification Tests—General 
(191), Benzoate. 

IMPURITIE5 

flnorgar&Bc Impurities 

® Articles of Botanical Oki gin, Acid Insolublc Ash <561); 
MMT 1.0% in Sumatra Benzoin; NMT 0.5% in Siam 
Benzoin 

Organie Impurities 

» Procedurę: Articles of Botanical Origin, Foreign Organie 
Matter (561): NMT 1.0% in Siam Benzoin 

SPECIFłC TESTS 

O Botanic Characteristics 

Sumatra Benzoin: Blocks or lumps of varying size, 
madę up of tears, compacted together, with a reddish 
brown, reddish gray, or grayish brown resinous mass; 
the tears are externally yellowtsh or rusty brown, milky 
white on fresh fracture; hard and brittle at ordinary 
temperatures, but softened by heat. 

Siam Benzoin: Pebble-like tears of variable size and 
shape, compressed, yellowish brown to rusty brown ex- 
ternally, milky white on fracture, separate or very 
slrghtly agglutinated; hard and brittle at ordinary tem¬ 
peratures, but softened by heat. 

ADDITIONAL REQUIREMENTS 

* Packaging and Storage: Presen/e in well-dosed 
containers. 

■ Labeling: Label it to indicate whether it is Sumatra Ben¬ 
zoin or Siam Benzoin. 


Compound Benzoiri Tincture 


DEFINITION 

Prepare Compound Benzoin Ti netu re as follows. 


Benzoin. in moderatdy coarse powder 

100 a 

Aloe, in moderatety coarse powder 

2 Qg 

Stora* 

80 g 

Tolu Balsam 

40 q 

Alcohol, a sufficient puantity to make 

1000 ml 


Macerate the ingredients with 750 mL of Alcohol in a Con¬ 
tainer that can be dosed, and put in a warm place. Agk 
tatę it frequentfy during 3 days or untii the solubfe matter 
is dissolved. Transfer the mixture to a filter, When most of 
the liguid has drained away, wash the residue on the filter 
with a sufficient quantity of Alcohol, combining the fil¬ 
tra tes to produce 1 000 mL of Tincture, and mix. 

OTHER COMPONENTS 

« Alcohol Determination (611), Method II: 74.0%-S0.0% 
of alcohol (C 2 H 5 OH), the dilution madę with methanol 
instead of with water, to approximately 2% alcohol 

SP1CIFIC TESTS 

® Specific Gravitv <841): 0.870-0.885 
® Limit of Nonvolatile Residue 

Analysis: Evaporate 3 mL of Tincture in a suitable tared 
dish on a steam bath, and dry the residue at 100° for 2 
h. 

Acceptance critena: The weight of the residue is 
525-675 mg. 
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ADDiTIONAL REQUBREIV1ENT5 

* Packagimg and Storage: Fackage in tight, light-resistant 
containers, and avold exposure to direct sunlight and to 
excessive heat. 

o Labeung: Label it to indicate that it is flammable. 


Benzonatate 



CsoH^NOn (av.) 603,74 (average) 

Benzole add, 4-(butylamino)-, 2,5,8,11,14,1 7,20,23, 
26-no naoxaoctacos -2 8 -yI ester, 

2,5,8,! 1,14,1 7,20,23,26-Nonaoxaoctacosam28-yl- 
/>(bu tyłami no)benzoate [ 104-31 -4]. 

» Benzonatate contains not less than 95.0 per¬ 
cent and not morę than 105,0 percent of 
C30H53NO11, 


Packagmg and storage—Preserve En tight, light-resistant 
containers, 

USP Reference standards {11}— 

USP Benzonatate RS 


Identif kation— 



A: infmred Absorption (197F), 

B: Uftraviotet Absorption (197U)— 

Solution: 15 pg per ml. 

Medium: water, 

Refractive index (831); between 1.509 and 1,511 at 
20 °. 

Walter Defermirtafion, Method I (921); not morę than 
0.3%, 

Kesidue on Sgnition (281): not morę than 0 , 1 %, 
Ghloride (221)—Mix 20 mL of a solution (1 En 10) with 
20 ml_ of water and 1 mL of nitric add, shake for 1 hour, 
and allow to stand for 1 hour. Pass through a filter having a 
porosity of 0,2 pm, and to the filtrate add 1 ml of silver 
nitrate TS. Dllute with water to 50 mL, mix, and allow to 
stand protected from light for 10 minutes: the turbidity does 
not exceed that produced by 0.10 mL of 0.020 N hydro- 
chloric acid (0.0035%). 

Sulfate (221)—Mix 5 mL of a solution (1 in 20) with 5 ml 
of water and 1 mL of 3 N hydrach loric add, shake for 
1 hour, and allow to stand for 1 hour. Pass through a filter 
havmg a porosity of 0.2 pm, and to the filtrate add 1 mL of 
barium chloride TS, Mix, and allow to stand for 10 minutes: 
the turbidity does not exceed that produced by 0,10 mL of 
0.020 N suffuric acid (0.04%). 


Delete the foltowing: 

*Heav y metals, Method fi (231): 0,001 %.# toRkia 1 ^- 2018 ) 

Assay —Weigh accurately about 5 g of Benzonatate, and re- 
flux with 25.0 mL of 0.5 N sodium hydraxade VS for 1 hour. 
Cool, add 25 mL of water and 10 drops of bramothymol 
blue TS, and titrate the excess alkali with 0.5 N hydrach loric 
acid VS. Perform a blank determinatlon (see Resiaual Titra- 
tlons under Titrimetry (541)), Each mL of 0.5 N sodium by- 
droxide is equivalent to 301.5 mg of C 30 H 53 NO 11 . 


Benzonatate Capsules 

» Benzonatate Capsules contain not less than 
90.0 percent and not morę than 110.0 percent of 
the labeled amount of benzonatate (CboHsbNOh 
av.). 

Packagóng and storage —Preserve in tight, light-resistant 
containers. 

USP Reference standards (1 I)— 

USP Benzonatate RS 

Identification— 

A: The contents of the Capsules meet the reguirements 
of Identification test A under Benzonatate, If a difrerence is 
observed, or if excipients are present, use an amount of the 
contents of Capsules equivalent to about 100 mg of 
benzonatate, mixed with 25 mL of 0.01 N hydrochloric 
add, and proceed as directed under Identification — Organie 
Nitrogenous Bases (181), beginning with "Transfer the liquid 
to a separator." 

B: The contents of the Capsules respond to Identification 
test B under Benzonatate. 

Dissolution (711)— 

Medium: water; 900 mL. 

Apparatus 2: 50 rpm, 

Time: 30 minutes. 

Determine the amount of benzonatate dEs$oJved by en> 
ploying the foIłowing method. 

Mobile phase— Prepare a filtered and degassed mixture of 
acetonitrile and 0.04 M monobasic potassium phospbate 
(3:1). Make adjustments Ef necessary (see System Suitability 
under Chromatografy (621)). 

Standard sofution —Transfer 50 mg, accurately weighed, of 
USP Benzonatate RS to a 100-mL vo3umetnc fiask, and add 
about 50 mL of water. Sonicate for 10 minutes, cool, dllute 
with water to vo!ume, and mix. Transfer 10,0 mL of this 
solution to a 50-mL voJumetric fiask, and dilute with water 
to vo!ume. 

Test solution —Pass a portion of the solution under test 
through a 0.45-pm filter, 

Chromatographic system (see Chromatografy (621))—The 
liguid chromatograph is eouipped with a 310-nm detector 
and a 3,9-mm x 30-cm column that contains packing LI. 
The flow ratę is about 1.5 mL per minutę. Chromatograph 
the Standard solution^ and record the peak responses as di¬ 
rected for Procedurę: the relatrve standard deviation for rep li¬ 
ca te mjections is not morę than 2,0%, 

Procedurę—Separatefy inject egual volumes (about 15 pL) 
of the Standard solution and the Test solution into the chro¬ 
matograph, record the chromatograms, and measure the re- 
sponses for the major peaks. Cafcuiate the amount of 
benzonatate dissofved by the formula: 

r ir xC s x9G0xl00 

r s xLC 

in which r u and r s are the peak responses obtalned from the 
Test solution and the Standard solution , respectively; Q Es the 
concentration, in mg per mL, of USP Benzonatate R5 rn the 
Standard solution; 900 is the volume, in mL, of Medium; 100 
is the conversion factor to percentage; and LC is the Tablet 
label clairn, in mg. 

Toierances —Not less than 80% (Q) of the labeled amount 
of benzonatate is dissolved in 30 minutes. 

Uniform i ty of dosagę units (905): meet the require- 
ments. 
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Assay— 

Standard preparation -^Transfer about 50 mg of USP 
Benzonatate RS, accurately welghed, to a 100-mL volumet- 
ric fiask, dilute with water to volume, and mix. 

Assay preparation —Mix a number of Capsules, equivalent 
to about 500 mg of benzonatate, with 40 mL of chloroform 
In a suitable hfgn-speed blender, and dilute with chloroform 
to 100.0 mL. Transfer 10.0 ml_ of this solution, equiv/a3ent to 
about 50 mg of benzonatate, to a 1 00-mL volumetric fiask, 
and evaporate the chloroform on a steam bath with the aid 
of a current of air. Dissolve the residue in water, dilute with 
water to volume f and mix. 

Procedurę —Transfer 4,0 mL each of the Standard prepara- 
tion , the Assay preparation , and water to provide the blank, 
to separate test tubes. To each tubę add in succession 
1.0 mL of 1 M hydroxylamine hydrochloride and 1.0 ml of 
3.5 N sodium hydroxide, mixing after each addition. Allow 
to stand for 10 minutes, accurately timed, then add 1.0 mL 
of 3.5 N hydrochloric acid, mix, add 1,0 mL of ferric chlo- 
rlde solution (8 in 100), and mix. Allow to stand for 30 min¬ 
utes, accuratefy timed. Cently swirl the tubes for 1 minutę 
to remove any gas bubbles present, then concomltantly de- 
termine the absorbances of the Solutions in 1-cm cells, at 
the wavelength of maximum absorbance at about 500 nm, 
with a suitable spectrophotometer, uslng the blank to set 
the instrument. Calculate the quantity, in mg, of benzona¬ 
tate (C^oHssNOn av.) In the number of Capsules taken by 
the formula: 

C( Au! Asi 

in which C is the concentration, in pg per mL, of USP 
Benzonatate RS in the Standard preparation; and Au and As 
are the absorbances of the Solutions from the Assay prepara¬ 
tion and the Standard preparation , respectiyejy. 


Hydrous Benzoyl Peroxide 



C, 4 Hi 0 O, (anhydrous) 242.23 

Peroxide, dibenzoyl; 

Benzoyl peroxide [94-36-0], 

DEFINITION 

Hydrous Benzoyl Peroxide contains NLT 90.0% and NMT 
110,0% of the labeled amount of CnHioO** It contains a 
minimum of 20% of water for the purpose of redudng 
flammability and shock sensitivity ( 

[Całition —Hydrous Benzoyl Peroxide may explode at tem- 
peratures higher than 60° or cause fires tn the presence of 
reducing substances. Storę it in the original Container, 
treated to reduce static charges.] 

IDENTIFICATION 

* A. Thik-Layer Chromatographic Identification Test 

( 201 ) 

Standard solution: lOmg/mL of Hydrous Benzoyl Per- 
oxide, previous!y subjected to the Assay t in methanol 
Sampie solution: 10 mg/mL of benzoyl peroxide in 
methanol 
Modę: TLC 

Adsorbent: 0.25-mm layer of chromatographic silica 
gel mixture 

Application volume: 5 pL 

Developing solvent system: Toluene, dichloromethane, 
and gfaciat acetic add (50:2:1) 


Analysis 

Sam pies: Standard solution and Sampie solution 
Place the piąte in a deveioping chamber containing 
and egutlibrated with the Deve!oping soivent system. 
Develop the chromatogram until the solvent front Has 
moved three-fourths of the Eength of the piąte. Re- 
move the ptate, and allow the sofvent to evaporate. 
Observe the piąte under short-wavelength UV light. 
Acceptance criteria: The R F value of the principal spot 
of the Sampie sofution corresponds to that of the Stan¬ 
dard solution. 

* IB. The Sampie solution in the test for Organie Impuritles 
exhibits a major peak for benzoyl peroxide, the retention 
time of which corresponds to that exbibited by the Stan¬ 
dard solution. 

ASSAY 

* Procedurę 

Sampie: 300 mg of preyiously mixed Hydrous Benzoyl 
Peroxide in a conical fiask fitted with a ground-glass 
stopper. Wdgh again to obtain the weight of the 
Sampie. 

Analysis: Add 30 mL of glacial acetic acid, previously 
sparged with carbon d!oxide for NLT 2 min just before 
use, and swirl the fiask gently to dissoive. Add 5 mL of 
potassium iodide solution (1 in 2), and mix. Allow the 
solution to stand for 1 min. Ti tratę the liberated fodine 
with 0.1 N sodium thiosulfate VS. As the endpoint is 
approached, add 1 drop of starch iodide pastę TS, or 
equivalent, and continue the titration to the discharge 
of the blue co lor, Perform a blank determination, and 
make any necessary correction (see Titrimety (541)). 

Each ml of 0.1 N sodium thiosulfate is equtvalen!: to 
12,11 mg of CmHioC> 4 - 

Acceptance criteria: 90.0%-l 1 0.0% of the labeled 
amount 

IM PU RIT! ES 
Organie Impurities 

* Procedurę 

Solution A: Prepare a mixture of acetonitrile and gla- 
clal acetic acid (1000:1), 

Solution R: Prepare a mixture of water and glacial ace¬ 
tic acid (1000:1). 

Mobile phase: See the gradient table below. 


Time 

Solution A 

Solution B 

(min) 

_ 

{%> 

0 

18 

82 

20 

60 

40 

30 

60 

40 


System suitability solution: 100 pg/mL of benzoic acid 
and 60 tig/mL of methylparaben in aceton itrife 
Standard solution: D3ssolve a quantity of Hydrous Ben¬ 
zoy I Peroxide, previously subjected to the Assay, in ace- 
tonitrile to obtain a solution containing 0.32 mg/mL 
Sampie solution: 0.32 mg/mt of benzoyl peroxide in 
aceton itrile 

Chromatographic system 

(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 235 nm 
Column: 4,6-rnm x 25-cm; packing LI 
Flow ratę: 1,2 mL/min 
Injection size: 10 jaL 
System suitability 
Sampie: System suitability solution 
Suitability reguirements 
ftesolution: NLT 2.0 between benzoic add and 
methylparaben 

Tailing factors: NMT 2.0 for the benzoic acid and 
methylparaben peaks 
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Analysis 

Samples: Standard solution and Sample solution 
Calcu la te the area, as a percentage, of each peak in 
the chroma togram of the Sample solution: 

Result = (ru/rt) * 100 

ru = peak response for any indmdual peak other 
than the principal peak in the Sample 
solution 

r T = sum of the peak responses of all the 

individual peaks Including the principal peak 
in the Sample solution 

Acceptance cnteria: The area of any EndMdual peak 
other than the principal peak Is NMT 1.5% of the to tal 
area, The sum of the areas of all peaks other than the 
principal peak is NMT 2.0% of the total area, 

ADDITIONAL REQUIREMENT5 

• PACKACING AND Storage: Storę in the original Container, 
at room temperaturę. [Notę— Do not transfer Hydrous 
Benzoyl Peroxide to metal or giass containers fitted with 
friction tops. Do not return unused materiał to its origina 1 
Container, but destroy it by treatment with sodium hy- 
droxide solution (1 in TO) until addition of a crystal of 
potassium iodide results in no release of free iodine.] 


Benzoyl Peroxide Gel 

DEFINITION 

Benzoyl Peroxide Gel is benzoyl peroxide in a suitable gel 
base. It contains NLT 90.0% and NMT 125.0% of the 
labeled amount of benzoyl peroxide (ChHioO^). 

IDENTIFICATION 

A, The retention time of the major peak for benzoyl perox* 
ide of the Sample solution corresponds to that of tne Stan¬ 
dard solution^ as obtained in the Assay, 

ASSAY 

* Procedurę 

Mobile phase: Acetonitrile in water (5 in 10) 

Internal standard solution: 3.6 mg/ml of ethyl benzo- 
a te in acetonitrile 

Standard stock solution: 0,8 mg/mL of benzoyl perox- 
ide prepared as follows. Transfer a suitable guantity of 
benzoyl peroxide, recentfy subjected to the Assay in Hy¬ 
drous Benzoyl Peroxide, into a weighed conical fiask fit¬ 
ted with a glass stopper. Weigh again to obtain the 
weight of the spedmen, and quantitatłvely dissolve in 
acetonitrile. 

Standard solution: 0.32 mg/mL of benzoyl peroxide 
prepared as follows. Mix 10 mL of Standard stock solu¬ 
tion and 5 mL of Internal standard solution , and di lute 
with acetonitrile to 25 mL. 

Sample stock solution: Transfer an equivalent to 40 mg 
of benzoyl peroxide from Gel into a 50-mL volumetric 
fiask, add 40 mL of acetonitrile, and shake until the ma¬ 
teriał is thoroughly dispersed. Sonicate the m]xture for 
5 min, drlute with acetonitrile to vo!ume, mix, and 
filter. 

Sample solution: 10 mL of Sample stock solution and 
5 mL of InternaI standard solution; dii u te with acetoni¬ 
trile to 25 mL. 


Chromatographic system 
(See Chromatography {62 1), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 
Column: 3,9-mm x 30-cm; packing LI 
Flow ratę: 1 mL/min 
Injection volume: 10 pi 
System suitability 

Sample: Standard solution (three replicate injection s) 
[notę —The retention times for ethyl benzoate and ben¬ 
zoyl peroxide are 7 and 14 min, respectively.] 

Suitability reguirements 

Resolution: NLT 2.0 between ethyl benzoate and 
benzoyl peroxide 

Taiiing factors: NMT 2,0 for the ethyl benzoate and 
benzoyl peroxide peaks 

Peak response ratros: The lowest and highest peak 
response rattos (/?*) agree withm 2.0%, 

Analysis 

Samples: Standard solution and Sample solution 
Calcutate the percentage of the labeled amount of ben¬ 
zoyl peroxide (CmHioO*) in the portion of Gel taken: 

Result = (Ruffts) x (Cs/Cu) x 100 

fiy = peak response ratio of benzoyl peroxide to 
ethyl benzoate from the Sample solution 
Rs = peak response ratio of benzoyl peroxide to 
ethyl benzoate from the Standard solution 
Cs = concentrabon of benzoyl peroxide in the 
Standard solution (mg/mL) 

Cu - nominał concentration of benzoyl peroxrde in 
the Sample solution (mg/mL) 

Acceptance criteria: 90«0%-125.0% 

IMPURIT1ES 
• Orcanic Impurities 

Solution A: Acetonitrile and giacial acetic acid (1000:1) 
Solution B: Water and □lacial acetic acid (1000:1) 
Mobile phase: See Tobie L 


Tablc 1 


Tinie 

Solution A 

Solution B 

(mini 

(W 

f%i 

0 

18 

82 

20 

60 

40 

30 

60 

40 


System suitability solution: 100 pg/mL of benzoic add 
and 60 pg/mL of methyłparaben En acetonitrile 
Standard solution A: 5 
acetonitrile 
Standard solution B: 


acetonitrile 
Standard solution C: 
acetonitrile 
Standard solution D: 


)0 pg/ml of benzoic acid in 
20 pg/mL of ethyl benzoate in 
20 pg/mL of benzaldehyde in 


Ec|uivalent to 40 pg/mL of anhy¬ 
drous benzoyl peroxide in acetonitrile, prepared from 
hydrous benzoyl peroxide, whteh has been analyzed as 
follows. Place 300 mg of previously mlxed hydrous ben¬ 
zoyl peroxide In a conical fiask fitted with a ground- 
ylas* ^Luppei. Weiyh again lu obtain Lhe weight of the 
sample. Add 30 mL of giacial acetic add, prevtously 
sparged with carbon dioxide for NLT 2 min iust before 
use, and swirl the fiask gently to dissolve. Aad 5 mL of 
potassium iodide solution (1 in 2), and mix. Allow the 
solution to stand for 1 min. Titrate the liberated iodine 
with 0.1 N sodium thiosulfate VS. As the endpoint is 
approached, add 1 drop of starch iodide pastę TS, or 
equivalenl, and continue the titration to the dtscharge 
of the blue color. Perform a blank determination, and 
make any necessary correct i on (see Titrimetry {541)), 
Each mL of 0.1 N sodium thiosulfate is equivalent to 
12.11 mg of anhydrous benzoyl peroxide (Ci sHioO^, 
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Sample solution: Transfer an amount of Gd equivalent 
to 100 mg of benzoyl peroxide to a 50-mL volumetric 
fiask, and add 25 mL of acetonitrile. Shake vigorously to 
disperse the specimen, sonicate for 5 min, dilute with 
acetonitrile to volume, and filter. 

Chromatographic system 
(See Ch roma tog ropny (621), Sys tem Suito bili ty ,) 

Modę: LG 

Detector: UV 235 nm 
Column: 4.6-mm x 25-cm; packlng LI 
FJow ratę: 1.2 mL/mln 
Injection volume: 10 ^lL 
System suitabiiity 
Sample: System suitabiiity solution 
Suitabiiity requirements 

Resolution: NLT 2,0 between benzoic add and 
methylparaben 

Talling factor: MMT 2/0 for the benzoic add and 
methylparaben peaks 
Analysfs 

Sam pies: Standard solution and Sample solution 
Acceptance criteria: The responses of any peaks from 
the Sampte solution corresponding to benzoic add, ethyl 
benzoate, and benzaldehyde are NMT those of the 
main peaks from Standard soiution A (25%), Standard 
solution B (1%), and Standard solution C (1%), respee- 
tively< The response of any other Impurlty peak from 
the Sample solution —other than the main benzoyl per- 
oxlde peak, any benzoic add, ethyl benzoate, benzalde¬ 
hyde, methylparaben, or propylparaben peak, and any 
so!vent peak—is NMT Ihat from Standard solution D 
(2%); and the sum of the responses of alf the impurlty 
peaks—other than those of benzoic acid, ethyl benzo¬ 
ate, and benzaldehyde—is NMT that from Standard so¬ 
lution D (2%), 

SPECIFIC TEST3 

- PH (791): 2.8-6.6 

ADDITIONAL REQUIRENfENT5 

* Packagimc and Storage: Preserve in tight containers. 


BeozoyS [Peroxide LotSors 

DEFINITSON 

Benzoyl Peroxide Lotion is benzoyi peroxide In a suitable 
lotion base. It contalns NLT 90.0% and NMT 110.0% of 
the labeled amount of benzoyl peroxide (CmHioO.i). 

IDENTIFICATION 

* A. The retention time of the major peak of the Sampfe 
solution corresponds to that of the Standard solution, as 
obtained in the Assay. 

A5SAY 

® Procedurę 

Mobile phase: Acetonitrile in water (5 in 10) 

Interna! standard solution: 3.6 mg/mL of ethyl benzo¬ 
ate in acetonitrile 

Standard stock solution: Transfer a suitable quantity of 
benzoyl peroxide, recently subjected to the Assay under 
Hydrous Benzoyi Peroxide f in a weighed conical fiask fit- 
ted with a gfass stopper. Weigh again to obtain the 
weight of tne specimen, and quantitatively dissolve in 
acetonitrile to obtain a solution containing 0.8 mg/mL, 
Standard solution: 10 ml of Standard stock solution 
and 5 mL of Interna! standard soiution, Difute with ace¬ 
ton i trile to 25 mL, Thls Standard solution contains 
0,32 mg/mL of benzoyl peroxide. 

Sample stock solution: Transfer the equivalent to . 

40 mg of benzoyl peroxlde from Lotion in a 50-mL vol- 
umetric fiask, and add 40 mL of acetonitrile. Shake vig- 


orousiy until the materiał is thoroughly dlspersed. Soni¬ 
cate the mixture for 5 min, dilute with acetonitrile to 
volume, mix, and filter. 

Sample solution: 10 mL of Sample stock soiution and 
5 mL of Internal standard solution , Dilute with acetoni- 
trile to 25 mL. 

Chromatographic system 
(See Chromatograpny {62^) / System Suitabiiity,) 

Modę: LC 

Detector: UV 254 nm 
Column: 3.9-mm x 30-cm; packlng LI 
Flow ratę: 1 mL/min 
Injection volume: iOpL 
System suitabiiity 

Sample: Standard solution (three replicate injections) 
[Notę —The retention times for ethyl benzoate and ben- 
zoyl peroxide are 7 and 14 min, respectively.] 

Suitabiiity requirements 

Re solution: NLT 2,0 between ethy! benzoate and 
benzoyl peroxide 

Tailing factor: NMT 2.0 for the ethyl benzoate and 
benzoyl peroxide peaks 

Peak response ratios: The lowest and highest peak 
response ratios (RA aaree with in 2,0%, 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of ben- 
zoy! peroxide (Ci.:Hi 0 O, f ) In the portion of Lotion 
taken: 


Result = (Ru/Rs) x ( Q/Cy ) x 100 

Ru = peak response ratio of benzoyl peroxide to 
ethy! benzoate from the Sample solution 
R$ = peak response ratio of benzoyl peroxide to 
ethyl benzoate from the Standard solution 
Q = concentration of benzoyl peroxide in the 
Standard solution (mg/mL) 

Q - nominał concentration of benzoyl peroxide in 
the Sampie soiution (mg/mL) 

Acce pt a n ce crite ri a: 90.0 %-11 0.0% 

IMPUR1T1ES 
■ ORGANIC llWPURITłES 

Solution A: Acetonitrile and glacial acetrc acid (1000:1) 
Solution B: Glacial acetic acid and water (1:1000) 
Mobile phase: See Tobie 1. 


Table 1 


Time 

Soiution A 

Solution B 

(min) 

t°/o) 

1%) 

0 

18 

82 

20 

60 

40 

30 

60 

40 


20 fig/mL of ethyl benzoate in 
20 ug/mL of benzaldehyde In 


System suitabiiity solution: 100 pg/mL of benzoic acid 
and 60 pg/mL of methylparaben in acetonitrile 

Standard solution A: 500 pg/mL of benzole acid in 
acetonitrile 

Standard soiution B: 
acetonitrile 

Standard solution C: 

acetonitrile 

Standard solution D: Prepare a solution of hydrous 
benzoyi peroxide, prevlously subjected to the Assay 
under Hydrous Benzoyl Peroxide, In acetonitrile contain¬ 
ing the equivalent of 40 jug/mL of anhydrous benzoyl 
peroxide, 

Sample solution: Equivalent to 100 mg of benzoyl per- 
oxide from Lotion. In a 50-mL volumetrlc fiask add 
25 mL of acetonitrile, and shake vlgorousfy to disperse 
the specimen. Sonicate for 5 min, dilute with acetoni- 
trile to voiume, mix, and filter. 
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Chromatographic system 

(See Ch tamo tog rapny (621), System Suita bili ty.) 

Modę: IX 

Detector: UV 235 nm 
Column: 4.6-mm x 25<m; packing 11 
Flow ratę: 1.2 mL/mSn 
Injection voliime: 10 jiL 
System suitability 
Sample; System suitability solution 
Suitability requirements 
Resolution: NLT 2.0 between benzoic add and 
methyJparaben 

Taifing factor: NMT 2.0 for the benzoic add and 
methylparaben peaks 
Analysis 

Sam pies: Standard solution and Sample solution 
Acceptance criteria: The responses of any peaks From 
the Sample solution corresponding to benzoic add, ethyf 
benzoate, and benzaldehyde are NMT those of the 
maln peaks from Standard solution A (25%), Standard 
solution B (1 %), and Standard solution C (1 %), respec- 
tively. The response of any other impurity peak from 
the Sampie solution , other than the main benzoyl perox- 
ide peak, any benzoic add, ethyl benzoate, benzalde¬ 
hyde, methylparaben, or propyEparaben peak, and any 
sotvent peak, is NMT that from Standard solution D 
( 2 %); and the sum of the responses of alJ the impurity 
peaks, other than those of benzoic add, ethyl benzoate, 
and benzaldehyde, is NMT that from Standard solution 
D (2%). 

SPECtFIC TESTS 

*pH(791): 2 . 8 - 6.6 

ADDITIONAL REQUIREMENTS 

« PACRACłNC AND Stor ag e: Preserve in tight containers. 


Beraztroplne Mesy la te 



OiHisNO-CH.OjS 403.53 

8-Azabicydo[3,2*l ]octane, S-fdiphenylmethoKyJ-N-methyh, 
endo -, methanesulfonate; 

3oKDi phenylmethoxy)-1 aH f SatMropa ne meth anesulfonate 
[132-1 7-2]. 

DEFINJTION 

Benztropine Mesyiate eon tai ns NLT 98.0% and NMT 
100*5% of benztropine mesyiate {C 21 H 23 NO ■ CH.ttbS), 
calcutated on the dried basis. 

IDENTIFICATION 

* A, Infrared Absorption (197K) 

ASSAY 
o procedurę 

Sample: 60 mg of Benztropine Mesyiate 
Analysis: Dissoive the Sample in 25 mL of water, add 
5 mL of sodrum carbonate TS, and extract with four 
10-mL portions of chloroform. Wash the combined 
chloroform extracts with about 10 mL of water, and ex- 
tract the wash solution with 5 mL of chloroform. R)fer 
the combi ned chloroform extracts through a tightly 


packed pledget of cotton, and wash the cotton with 
about 5 mL of chloroform. Add methyl red TS, and Li¬ 
tra te the chloroform solution with 0.01 N perchloric 
acid in dioxane V5. Perform a blank determination, and 
make any necessary correction (see Titrimetry (541)). 
Each ml of 0.01 N perchloric add is equivalent to 
4,035 mg of benztropine mesyiate (C 21 H 25 NO - CH4O3S). 

Acceptance criteria: 98 ł 0%-100.5% on the dried basis 

IMPURITIES 

a Residue ON Ignition (281): NMT 0.1% 

SFECIFIC TESTS 

» R/lELTINC RANGĘ OR TEMPERATURĘ (741): 141 D -148 C 

fi LOSS ON DRYING (731) 

Analysis: Dry a sample at 105° for 2 h. 

Acceptance criteria: NMT 5.0% 

ADDITIONAL REQUfREMENT5 

» Fackaging and Storage; Preserve in tight containers. 

• OSP REFERENCE STANDARDS (11) 

USP Benztropine Mesyiate RS 


Benztropine MesyBate Injectaon 

DEFINITION 

Benztropine Mesyiate Injection is a sterile solution of Benz¬ 
tropine Mesyiate in Water for injection. It contains NLT 
90.0% and NMT 110.0% of the labeled amount of benz¬ 
tropine mesyiate (CathhsNO ■ CH4O3S). 

IDENTIFICATION 
e A. 

Standard stock solution: 0.2 mg/mL of USP Benz¬ 
tropine Mesyiate RS 

Standard solution: In a separator containing the Stan¬ 
dard stock solution add 2 ml of 1 N sod i u m nydroxide. 
Extract with three 10-mL portions of chloroform, col- 
Jecting the chloroform extracts to a 50-mL beaker. 
Evaporate the chloroform extracts with the aid of gentle 
heat and a current of air to dryness, and dlssoive the 
residue in 1 mL of chloroform. 

Sample stock solution: Dilute a volume of Injection, 
equivalent to 10 mg of benztropine mesyiate, in a 
separator to 50 mL with water (0.2 mg/mL). 

Sample solution: In a separator containing the Sample 
stock solution add 2 ml of 1 N sodium hydroxide. Ex- 
tract with three 10-mL portions of chloroform, coliect- 
ing the chloroform extracts to a 50-mL beaker. Evapo- 
ratę the chloroform extracts with the aid of gentle heat 
and a current of air to dryness, and dissolve the residue 
tn 1 mL of chloroform. 

Chromatographic system 

Adsorbent: 0,25-mm layer of chromatographic sili ca 
ge! 

Application volume: 1 pL 

Developing solvent system: Chloroform, methanol, 
and a l-m-4 sofution of ammonium hydroxide 
(40:10:1) 

Analysis 

Samples: Standard solution and Sample solution 
Al Iow the applications to dry, and develop the chromat- 
ogram in the Develapinq solvent system untii the sol- 
vent front has moved about three-fourths of the 
length of the piąte. Remove the piąte from the devel- 
oping chamber, mark the solvent front, and allow the 
solvent to evaporate* Locate the spots on the piąte by 
Eightly spraying with potassium iodoplatinate T5. 
Acceptance criteria: The R F value of the principal spot 
of the Sample solution corresponds to that of the Stan¬ 
dard solution. 
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ASSAY 
o procedurę 

Buffer: Transfer 0.83 mL of octylamine to a 1-L volu- 
mętne fiask, dflute with water to volume, and adjust 
with phosphoric add to a pH of 3.0, 

Mobile phase: Acetonitriie and Buffer (65:35) 

Standard sofution: 1 rng/mL of USP Benztropine Me¬ 
sylate RS 

Sample solution: Nomlnalty i mg/mL of benztropine 
mesylate from the volume of Injection 
Chromatographic system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 259 nm 
Cofunnn: 4.6-mm x 25-cm; packing L7 
Flow ratę: 1.3 mL/min adjusted, as needed, to obtain 
a retention tirne of 7 min for benztropine mesylate 
Injection volume: 25 j.iL 
System suitability 
Sample: Standard solution 
Suitability requirements 
Reiative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard sofution and Sample solution 
Calculate the percentage of labeled amount of benz¬ 
tropine mesylate (CnH^NO * CH-iO^S) in each mL of 
the Injection: 

Result = (ru/rs) x (Cs /Cu) x 100 

r u - peak response from the Sample solution 

rs - peak response from the Standard sofution 

Cs - concentration of USP Benztropine Mesylate RS 
in the Standard solution (mg/mL) 

Cu = nominał concentration of benztropine 

mesylate in the Sample solution (mg/mL) 
Acceptance criteria: 90.0%-110.0% 

SPECIFIO TESTS 

o Bacterial Endotoxins Test (85): NMT 55.6 USP Endo- 
toxtn Units/mg of benztropine mesylate 
- PH (791): 5.0-8.0 

□ OTHER Requireivient 5: Meets the reguirements in Injec- 
tions and implanted Drug Products (1) 

ADDITIONAL REQUIREMENTS 

® Packaging and Storage: Preserve in single-dose or in 
multlple-dose conlainers, preferably of Type I glass. 
o USP Reference Standards (11) 

USP Benztropine Mesylate RS 
USP Endotoxin RS 


BenztropSne MesyBate TabSets 

DEFINITION 

Benztropine Mesylate Tablets contain NLT 90.0% and NMT 
110 . 0 % of the labeled amount of benztropine mesylate 
(C 21 H 25 NO * ch 4 o 3 s). 

IDENTIFICATION 

* A. 

Standard stock solution: 0.2 mg/mL of USP Benz¬ 
tropine Mesylate RS 

Standard solution: tn a separator containing the Stan¬ 
dard stock solution add 2 mL of 1 N sodium nydroxide. 
Extract with three 10-mL portions of chloroform, col- 
lecting the chloroform extracts to a 50-mL beaker. 
Evaporate the chloroform extracts with the aid of gentle 
heat and a current of air to dryness, and dissolve tne 
residue in 1 mL of chloroform. 

Sample stock solution: Dissolve a portion of finely 
powdered Tablets, equivalent to 10 mg of benztropine 


mesylate, in 50 mL of water, shake by mechamcal 
means for 30 min, and filter In to a separator ( 0.2 mg/ 
mL). 

Sample solution: In a separator containing the Sample 
stock sofution add 2 mL of 1 N sodium hycfroxide. Ex- 
tract with three 10-mL portions of chloroform, collect- 
ing the chloroform exfracts to a 50-mL beaker. Evapo- 
rate the chloroform extracts with the aid of gentle heat 
and a current of a Ir to dryness, and dissolve the residue 
in 1 mL of chloroform. 

Chromatographic system 

Adsorbent: 0.25-mm layer of chromatographic siliea 
gel 

Application volume: 1 juL 

Developing solvent system: Chloroform, met ha no I, 
and a l-in-4 solution of ammonium hydroxide 
(40:10:1) 

Analysis 

Samples: Standard sofution and Sample solution 
AIlow the applicatlons to dry, and develop the chromać 
ogram in the Devefopina sofvent system untif the sol- 
vent front has moved aoout three-fourths of the 
length of the piąte. Remove the piąte from the devel- 
oping chamber, mark the solvent front, and allow the 
solvent to evaporate. Locate the spots on the piąte by 
lightfy spraying with potassium iodoplatinate TS. 
Acceptance criteria: The R f value of the prindpal spot 
of the Sample solution corresponds to that of tne Storn 
dard sofution. 

ASSAY 
® Procedurę 

Buffer: Transfer 0.83 mL of octylamine to a 1-L volU“ 
metric fiask, dilute with water to volume, and adjust 
with phosphoric add to a pH of 3.0. 

DUuent: JsopropyJ aicohol, water, and phosphoric acid 
(40: 60:0.1) 

Mobile phase: Acetonitriie and Buffer (45:55) 

Standard solution: 0.04 mg/mL of USP Benztropine 
Mesylate RS in Difueni 

Sample solution: NominalEy 0.04 mg/mL of benz¬ 
tropine mesylate from a suitabie amount of powdered 
Tablets in DUuent prepared as foilows. Add a suitabie 
amount of fine powder from NLT 20 Tablets to a por¬ 
tion of DUuent correspónding to 60% of the finał voi- 
ume. Mix by mechanical means for NLT 60 min, and 
dilute with DUuent to volume. Centrlfuge a portion of 
thls mixture, and filter the supernatant layer. 
Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 259 nm 
Column: 4.6-mm x 25-cm; packing L7 
FIow ratę: 0.7 mL/min 
injection voiume: 50 pL 
System suitability 
Sample: Standard solu tion 
Suitability requirements 
Tailing factor: NMT 4.0 
Relative standard devration: NMT 2.0% 

Analysis 

Samples; Standard sofution and Sample solution 
Calculate the percentage ot the labeled amount of 
benztropine mesylate (C23H25NO - CH4O3S) In the por¬ 
tion of Tablets taken: 

Result = (fu/f 5 ) x (Cs/Cu) x 100 

r v - peak response from the Sample solution 

rs - peak response from the Standard sofution 

Cs = concentration of USP Benztropine Mesylate RS 
in the Standard solution (mg/mL) 

Cy ~ nominał concentration of benztropine 

mesylate in the Sample solution (mg/mL) 
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Acceptance criteria: 90,0%-l 1 0.0% 

PERFORMANCE TESTS 
• DlSSOLUTION (711) 

Medium: OJ N hydrochloric acid; 900 ml 
Apparatus 2 : 50 rpm 
Time: 30 min 

Determine the amount of benztropine mesy Ja te 
(CziHzsNO CH4O3S) dissolved by using the following 
method* 

Buffer Transfer 0.83 ml of octylamine to a 1-L volu- 
metnc fiask, dilute to volume, and adjust with phos- 
phork acid to a pH of 3.0. 

Mobile phase: Acetonitrile and Buffer (65:35) 

Standard solution: USP Benztropine Mesylate RS in Me¬ 
dium. Dilute to obtain a soiution having a known eon- 
centration similar to that of the Sample soiution. 

Sample solution: Use a filtered portion of the solution 
under test from the dissolution vessel. 

Chromatographic system 
(5ee Chromatography (621), System Suitobility.) 

Modę: LC 

Detector: UV 220 nm 
Column: 4.6-mm x 25-cm; packing L7 
Flow ratę: 2 mL/min 
Injection volume: 300 pL 
System suftabElsty 
Sample: Standard solution 
Suitability requirements 
Tailing factor: NMT 2.0 
Reiative standard deviation: NMT 3.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculafe the percentage of the tabeled amount of 
benztropine mesylate (C 21 H 25 NO ■ CH 4 O 3 S) dissolved: 

Result = (rufrs) x Q x V x (1 fi) x 100 

ru - peak response from the Sample solution 

r$ - peak response from the Standard solution 

C s = concentration of USP Benztropine Mesylate RS 
in the Standard solution (mg/mL) 

V = volume of the Medium, 900 mL 
i - label clafm (mg/Tablet) 

Acceptance criteria: NLT 80% (Q) of the Jabeled 
amount of benztropine mesyfate (C 21 H 25 NO * CH 4 O 3 S) is 
dissolved. 

a Uniformity of Dosage Units (905): Meet the 
reguirements 

ADDITIONAL REQUIREEVIENTS 

* PACEtAGtWG and Storage: Preserve in weil-dosed 

containers, 

* OSP Reference Standards (11) 

USP Benztropine Mesylate RS 


Berazyi Benzoate 


O 



C^H u 0 2 212.24 

Benzoic acid, phenylmethyj ester; 

Benzyl benzoate [120-51-4]. 

DEFINITION 

Benzyl Benzoate contains NLT 99.0% and NMT 100.5% of 

CikiH^Oz. 


IDENTIFICATION 
o A. INFRARED ABSORPTION (197F) 

ASSAY 

* Procedurę 

Sample: 2g of Benzyl Benzoate 
Analysis: Transfer the Sample to a conical fiask fitted 
with a reflux condenser. Add 50.0 mL of 0.5 N aico- 
holic potassium hydroxlde VS, and borl gently for 1 h. 
Coot, add phenolphthaiein TS, and titrate with 0.5 N 
hydrochloric acid VS. Perform a blank determination 
(see Titrimetry (541)). Each mL of 0.5 N alcoholic potas¬ 
sium hydroxide is equivaJent to 106.1 mg of Benzyl 
Benzoate (CuHuOz). 

Acceptance criteria: 99.0%-] 00.5% 

IMPURITIES 
& Limit of Aldehydes 

Sample solution: Transfer 10.0 g to a 125-mL conical 
fiask containing 50 mL of aicohol and 5 mL of hydroxyl- 
amine hydrach lohde solution (3.5 in 100), mix, and al- 
low to stand for 10 min. 

Analysis: Add 1 mL of bromophenol blue TS, and tb 
tratę with OJ N sodium hydroxide VS to a light green 
endpoint Perform a blank determination, ano match 
the color of the endpoint with that of the titrated Sorrr- 
ple solution. 

Acceptance criteria: The net volume of OJ N sodium 
hydroxide consumed does not exceed 0.50 mL (0.05% 
as benzaldehyde). 

5PEOFIC TESTS 

e Specific Gravity (841): 1 .1 1 6-1 J 20 

* Congealing Temperaturę (651): Congelation may be 

brought about by the addition of a fragment of prevt- 
ously congealed Benzyl Benzoate when the temperaturę 
has reached the expected congealing temperaturę. 
Acceptance criteria: NLT 1 8.0* 

* Refractive Index (831): 1.568-1.570 at 20° 

* ACIDITY: Add 2 drops of phenolphthalein TS to 25 mL of 
aicohol, and add 0.020 N sodium hydroxide until a pink 
color is produced. Add 5.0 g of Benzyl Benzoate, and 
titrate with 0.020 N sodium hydroxiae, 

Acceptance criteria: NMT 1.5 mL of 0.020 N sodium 

hydroxide is reguired to restore the pink color. 

ADDITIONAL REQUIREMENTS 

* Packacing and Storage: Preserve in tight, welLfilled, 

[ight-resistant containers, and avoid exposure to excessive 
heat. 

* USP Reference Standards (11) 

USP Benzyl Benzoate RS 


Benzyl Benzoate Lotiora 

DEFINITION 

Benzyl Benzoate Lotion contains NLT 26.0% and NMT 
30.0% (w/w) of benzyl benzoate (C^H^Cb), 


Benzyl Benzoate 

250 ml 

Triethanoiamine 


Oleić Acid 

„ 

20 q 

Pu rified Water 

750 mL 

To make about 

1000 mL 


Mix the Triethanoiamine with the Olek Acid, add the Benzyl 
Benzoate , and mix. Transfer the mixture to a suitable Con¬ 
tainer of 2000-mL capadty, add 250 mL of Purifled Water , 
and shake the mixture thoroucjhfy. Add the remaining Pu- 
rified Water, and again shake tnoroughly. 
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ASSAV 

® Procedurę 

Sampie: 5 g of Lotion, accurately weighed, in a conical 
fiask 

Titrimetric system 
(See Titrimetry (541}.) 

Modę: Residual titration 
Titrant: 0,1 N sodium hydroxide VS 
Back-titrani: 0,5 N hydrochloric add VS 
Endpoint detection: Visual 

Analysis: To the Sampie add 25 mL of alcohol and 
2 drops of phenoJphthalein TS, Cool the solution to 
15°, and titrate guickly with Titrant to a slight pink 
color. Add 50.0 mL of 0,5 N alcoholic potassium hy- 
droxtde V5, connect the fiask to a reflux condenser, and 
boli gently for 1 h* Cool. PromptJy add phenolphthalein 
TS and titrate with Back-titrant. Perform a blank deter- 
minatlon. Each mL of 0*5 N alcoholie potassium hy- 
droxide is equivalent to T06.1 mg of benzyl benzoate 
(C 14 HuQÓ. 

Acceptance criteria: 26,0%-30,0% (w/w) 

SPECIFIC TESTS 

O PH (791): 8.5-9.2 

ADDITIONAL REQUIREiVlENTS 

® Packaging amd Storage: Package in tight containers. 


Benzyipenicilloyl Poły łysinę 
Concentrate 


» Benzyipenicilloyl Polylysine Concentrate has a 
molar concentration of benzyipenicilloyl moiety 
(Ci 6 Hi 9 N 2 0 5 S) of not less than 0.0125 M and not 
morę than 0.020 M. It contains one or morę 
suitable buffers. 

Padcaging and storage— Preserve in tight containers, 
LabeJing —The label States that this article is not intended 
for direct administration to humans or animals* 

USP Refeirence standards (11)— 

USP L-lysine Hydrochloride RS 

pH (791): bet we en 6*5 and 8,5, the undiJuted Concen¬ 

trate being used. 

Umil of penicillenate and penamaldate—Transfer 1 ml 
of Concentrate to a 50-ml volumetrlc fiask, difute with Sa¬ 
linę phosphote buffer, p rep a red as directed in the Assay, to 
volume, and mix. Using a suitable spectrophotometer and 
using Salinę phosphote buffer as a blank, determine the ab- 
sorbances at the wave!engths of maxtmum absorption at 
about 322 nm and 282 nm. Calculate the mofar concentra¬ 
tion of penicillenate taken by the formula: 

504322 / 26,6006 

in which A^i is the absorbance at 322 nm, 26,600 is the 
molar absorptivity of the penicillenate moiety at pH 7,6, and 
6 is the tength of the celi, in cm: not morę than 0,00020 M 
is found. Calculate the molar concentration of penamaldate 
taken by the formula: 

50>W/22,3256 

in which is the absorbance at 282 nm, 22,325 is the 
molar absorptivity of the penamaldate moiety at pH 7.6, 
and b is the length of the celi, in cm: not morę tnan 
0.00060 M is found. 


Benzyl pen icE i floyl substitution— 

Ci tratę buffer— D3ssolve 19.69g of sodium citrate dihy- 
drate, 0.1 mL of pentachforophenol, and 5 mL of 2,2'-tfii- 
odiethanol in 900 mL of 0,2 N hydrochloric add, adjust 
with hydrochloric acid to a pH ot 2.2, di lute with water to 
1000 mL, and mlx. 

Ninhydrin reagent —Dissolve 18 g of ninhydrin and 0.7 g 
of hydrindantin in 675 mL of dimethyl sulfoxide, add 
225 mL ot 4 M lithium acetate solution previousfy adjusted 
with glacial acetic acid to a pH of 5.2, and mtx. 

Standard preparation —Disso3ve an accurately weighed 
guantity of USP l-Lysine Hydrochloride RS in Citrate buffer to 
obtain a solution having a known concentration of about 
91 pg per mL (5x10^ M). 

Test preparation —Transfer 1.0 mL of Concentrate to a 
1 0-mL vo3umetric fiask, dilute with water to volume, and 
mix. Transfer 1,0 mL of this solution to an ampul, add 
1.5 ml of 6 N hydrochloric acid, and seal the ampul under 
nitrogen. Heat the ampul at 110* for 22 hours. Transfer the 
contents of the ampul to a round-bottom, 50-mL fiask, and 
dry by vacuum rotary evaporation. Dissotve the residue 
three times, using 5-mL portions of water, evaporatlng to 
dryness after eacn dissolution. Dissolve the residue in 10 mL 
of Citrate buffer. 

Chromatographic system (see Chramatography {62 1))—The 
!iquid chromatograph 3s equipped with a 1.75-mm x 50-cm 
column Lhat contains a packing of 8-pm 8% cross-linked 
sulfonated divinyibenzene polystyrene cadon-extbange 
resln* The column effluent is mixed continuously with flow- 
ing Ninhydrin reagent : and the flowing mixture is heated at 
130° for 1.5 minutes rn a reaction coiT. The absorbance of 
the reaction mixture is measured continuously by a 570-nm 
detector. Chromatograph the Standard preparation , and re- 
cord the peak responses as directed for Procedurę: the coh 
umn efficiency determined from the analyte peak is not less 
than 1800 theoretical plates, and the relative standard 
devtation for replicate injections is not morę than 4.0%, 

Procedurę —Separately inject equat volumes (about 20 uL) 
of the Standard preparation and the Test preparation into the 
chromatograph, record the chromatograms, and measure 
the responses for the major peaks. The retention time is 
about 57 minutes for L-lysine. Calculate the molar concen¬ 
tration of łysinę In the Concentrate taken by the formula: 

(0.1 C/l 82*65X6/ / r$) 

in which C ts the concentration, in 4g per mL, of USP 
L-lysine Hydrochloride RS in the Standard preparation; 

182,65 is the molecular weight of anhydrous łysinę hydro- 
chloride; and r u and r* are the peak responses obtained from 
the Test preparation and the Standard preparation , respec- 
tively* Calculate the percentage of benzyipenicilloyl substitu- 
tion taken by the formula: 

100(0/1) 

in which & is the molar concentration of benzyipenicilloyl 
moiety in the Concentrate, as determined En the Assay; and 
L is the molar concentration of łysinę in the Concentrate: 
not less than 50% and not morę than 70% is found. 

Assay— 

Salinę phosphote buffer —Dissolve 9 g of sodium chloride 
and 1.38 g of monobasic sodium phospbate in 900 mL of 
water, adjust with 5 N sodium hyaroxide or phosphoric acid 
to a pH of 7*6, dilute with water to 1000 mL, and mix* 

Mercuric chloride solution —Dissolve 35 mg of mercuric 
chloride in 500 mL of water, and mix. 

Assay preparation —Transfer 1*0 mL of Concentrate to a 
500-ml volumetnc fiask, dilute with Salinę phosphote buffer 
to volume, and mix. 

Procedurę -^Transfer 3.0 mL of Assay preparation to a spec- 
tro photo met ric celi. Using a suitable spectrophotometer and 
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using Salinę phosphate buffer as the blank, determine the 
initial absorbance at the wavelength of maximum absorb- 
ance at about 282 nm, Adcl 0,02 m!_ of Mercuric chioride 
solution to the Assay preparation in the spectrophotometric 
celi, mfx, and determine the absorbance at the same wave- 
length after 1 and 3 minutes. Repeat the addition of 0.02- 
mL portions of Mercuric chioride solution unttl a maximum 
absorbance reading is obtained. Calculate the molar eon- 
centration of benzylpenicilloyl moiety in the Concen tratę 
taken by the formula: 

50G{[Ą„(3 + 0.02n)/3] - A}/22,3256 

in which A m is the highest absorbance observed; Ą is the 
initial absorbance, n is the n urn ber of 0,02-mL portions of 
Mercuric chioride solution added to the Assay preparation to 
obtafn fhe maxlmum absorbance; 22,325 is the molar ab- 
sorptivity of the penamaldate formed by the reaction of 
benzylpenicilloy] with mercuric chioride at pH 7.6; and h is 
the length of the celi, in cm: between 0.0125 M and 0.020 
M is found. 


Benzylpenicllioył Polylysine Injection 

» Benzylpenicilloyl Polylysine Injection has a mo¬ 
lar concentration of benzylpenicilloyl moiety 
(CińN 2 Hi 50 5 S) of not less than 5.4 x TO' 5 M and 
not morę than 7.0 x 10 ~ 5 M. It contains one or 
morę suitable buffers, 

Padkaging and sforage—Preserve in singfe-dose or in 
multiple-dose containers, preferably of Type I glass, in a re- 
frigerator. 

USP Referetice standards (11)— 

USP Endotoxin RS 

Bacterial Endotoxms Test (85)—ft contains not morę 
than 5833.0 USP Endotoxin Units per mL 
Steriflty Tests {71} —It meets the reguirements when 
tested as directed for Membranę Filtration under Test for 5fe- 
rility of the Product to be Examined. 
pH {791): between 6,5 and 8.5, 

Assay— 

Salinę phosphate buffer and Mercuric chioride solution — 
Prepare as directed in the Assay under Benzylpenialłoyf 
Polylysine Concentrote. 

Assay preporation —Combine the contents of a sufficient 
number of containers to obtatn not less than 3 mL of Injec- 
tion. Transfer 3,0 mL of Injection to a 1 0-mL volumetric 
fiask, diiute with Salinę phosphate buffer t o volume, and mix. 

Procedurę^- Proceed as directed for Procedurę in the Assay 
under Benzylpenicilloyl Polylysine Concentratę. Calculate the 
molar concentration of benzylpenicilloyl moiety in the Injec- 
tron taken by the formula: 

(10 / 3){[Ą tf (3 + 0.02/7) / 3] - A} / 22,3 2Sb 

in which the terms are as defined therein* 
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p t d-C arotene; 

all-from-^Carotene; 

(a !!-£)- 1,1 '-(3,7,12,1ó-Tetramethy 1-1,3,5,7,9,11,13,15,17- 
octadecanonaene-1,1 8-diyl)bisf2,6,ó“trimethyfcyc3ohex- 
ene] [7235-40-7]. 

DEFINITION 

Beta Carotene contains NLT 96,0% and NMT 101.0% of 
total carotenoids calculated as beta carotene (C^Hss). It 
contains NLT 95% of all-trans-beta carotene in the total 
carotenoids content. 

IDENTIFICATION 

«> A, 

Sampie solution: Prepare as directed in the Sample so¬ 
lution in the test for Content of Total Carotenoids. 
Analysis: Record the UV-Vis spectrum from 300-600 
nm. 

Acceptance criteria: The Sample solution shows a shoul- 
der at about 427 nm, an absorption maximum at about 
455 nm, and another maximum at about 483 nm. The 
absorbance ratlo A 455 /A 483 is between 1.14 and 1.18. 

• B. The retention time of the major peak of the Sample 

solution corresponds to that of the Standard solution , as 
obtained in the test for Content of Beta Carotene. 

COMPOSITION 

* Content of Total Carotenoids 

[Notę—U se low-actinic glassware.] 

Sample stock sofution: 0.1 mg/mL of Beta Carotene in 
tetrahydrofuran 

Sample solution: Transfer 3.0 ml of Sampie stock sofu- 
tion to a lOG-mL volumetric fiask, and diiute with cyclo- 
hexane to volume. 

Instrumental conditrons 
(See Uitraviolet-Visib(e Spectroscopy (857).) 

Analytical wavelength: 456 nm 
Celi path: 1 cm 
Blanic Cyclohexane 
Analysis 

Sampfe: Sample solution 

Calculate the percentage of total carotenoids (7) as beta 
carotene {C 4 DH 50 ): 

T = A/(Fx Q 

A = absorbance of the Sample solution 
F = 2505, coefflcient of extinction (P % ) of pure 
a II- trans- bet a carotene in tyclohexane 
(100 mL * g ^ 1 ■ cnr 1 ) 

C = concentration of the Sample solution (g/mL) 
Acceptance criteria: 96.0%-101.0% of total carote¬ 
noids as beta carotene (C 4 ol~W 
« Content of Beta Carotene 

[Notę—U se low-actinic glassware,] 

Mobile phase: Transfer 50 mg of butylated hydroxytol- 
uene to a 1-L volumetric fiask, and dissolve with 20 mL 
of 2-propanoL Add 0.2 mL of N-ethyldiisopropylaminę, 

25 mL of 0.2% ammonium acetate solution, 455 mL of 
acetonlfrile, and about 450 mL of methanol. Al Iow the 
solution to reach room temperaturę, and diiute with 
methanol to volume. 

Diluent: 50 pg/mL of butylated hydroxytoluene in 
alcohol 
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System suitability solution: Transfer 20 mg of USP Beta 
Carotene System Suitability RS to a 50-mL volumetric 
fiask. Add 1 mL of water and 4 mL of tetrahydrofuran, 
and sonicate for 5 min. Di lute with Diluent to volume, 
and sonicate for 5 min. Cool to room temperaturę, pass 
the suspension through a membranę filter of 0,45-jam 
porę size, and use the dear filtrate. 

Standard solution: lOpg/mL of USP Beta Carotene RS 
in tetrahydrofuran and Diluent (1:9). DissoNc an appro- 
pnate amount of USP Beta Carotene RS in a volumetric 
fiask first with tetra hydrofora n, uslng 10% of fhe vol- 
ume of the fiask, then drlute with Diluent to vo[ume. 
Sample solution: Dilute the freshly prepared Sample 
stock solution as prepared in the test for Content of Totol 
Carotenoids (1 in 10) with Muenf. 

Chromatographk system 
(See Chromatograpny (621>, System Suitability.) 

Modę: LC 

Detector: UV 448 nm 

Column: 4.6-mm x 25-cm; 5-p.m packing L68 
Column temperaturę: 30- 
Flow ratę: O.ómL/min 
Injection voiume: 20 jiL 
System suitability 

Sam pies: System suitability solution and Standard 
solution 

The approximate relative retention times of the compo- 
nents in the System suitability solution are listed in To¬ 
bie 1. 


Table 1 


Analyte 

Relative 

Retention 

Time 

Relatiue 

Response 

Factor 

all-frans-Alpha carotene 

0.93 

TO 

all-frans-Betei carotene 

1,00 

1.0 

9-ds-Geta carotene 

1,07 

TO 

13-ds-Beta carotene 

Tl 7 

1,2 

T5~cfc-Beta carotene 

1.21 

T4 


Suitability reguirements 

Chromatogram srmilarity: The chromatogram from 
the System suitability solution is similar to the refer- 
ence chromatogram provided with the lot of USP 
Beta Carotene System Suitability RS being used. 
Resolution: NLT 1.5 between a II- trans -be ta carotene 
and albtrans-alpha carotene; NLT 1.2 between alb 
frum-beta carotene and 9-ds-beta carotene, System 
suitability solution 

Tailing factor: NMT 2.0 for the allTrcrm-beta caro¬ 
tene peak, Standard solution 

Relative standard deviation: NMT 2.0% for the all- 
trarcs-beta carotene peak from repficate injections, 
Standard solution 
Anaiysis 

Sample: Sample solution 

Record the chromatograms, and identlfy the peaks of 
the reievant analytes of the Sample solution by compar- 
ing with those of the System suitability solution. Meas- 
ure the peak area responses. 

Calculate the percentage of all-irans-beta carotene refa- 
tive to total carotenoids in the sample taken: 

Result - (nVr r ) x 100 

r u - peak area of alLtrans-beta carotene from the 
Sample solution 


r T - [(peak area of alhtnms-alpha carotene x 1.0) + 
(peak area of all-trans-beta carotene) + (peak 
area of 9-ds-beta carotene) + (peak area of 
13-ds-beta carotene x L2) + (peak area of 
15-ds-beta carotene x 1.4) + (sum of peak 
areas of other dsdsomers of beta carotene)] 
from the Sample soiution 

Acceptance criteria: NLT 95% of all-fronj-beta caro¬ 
tene in fhc total carotenoids content 

• Alpha Carotene and Other Related Compounds 

Mobile phase, System suitability solution. Standard 
sofution, Sample solution, and Chromatographk sys¬ 
tem: Proceed as directed in the test for Content of Beta 
Carotene. 

Anaiysis 

Sample: Sample soiution 

Calculate the percentage of aipha carotene and other 
individuaf related compounds re!ative to total carote¬ 
noids in the portion of the Sample taken: 

Result = (ru/rr) x 100 

fu - (peak area of all-trans-alpha carotene x 1.0) or 
(peak area response of other individual 
related compounds x appropriate relatlve 
response factor, Tobie 1) in the Sample 
solution 

r T = [(peak area of aEI-tedrcs-ałpha carotene x 1.0) + 
(peak area of ali-trans-beta carotene) + (peak 
area of 9-ds-beta carotene) + (peak area of 
13-ds-beta carotene x 1.2) + (peak area of 
15-c/s-beta carotene x 1,4) + (sum of peak 
areas of other ds-isomers of beta carotene)] 
from the Sampie solution 
Acceptance criteria 
Alpna carotene: NMT 1.0% 

Total related compounds (including alpha carotene): 
NMT 5% 

IMPURIT1ES 

o Residue on Ignition (281): NMT 0.2%, 2 g of specimen 
being used 

DeSete the foliowing: 

•* Heavy Metals, Method U (231): NMT 10 ppm# (OfficJol I- 
lan-aoia) 

SPECA FIC TESTS 

- LOSS ON DftYING (731) 

Anaiysis: Dry under vacuum over phosphorus pentox- 
Ide at 40° for 4 h. 

Acceptance criteria: NMT 0.2% 

ADDITIONAL REQUIREftflENTS 

■ Packaging AND Storage: Preserve in tight, iight-resistant 
containers. 

* USP reference standards (11) 

USP Beta Carotene RS 

(aII-£)-l, 1 C(3,7,12,1ó-Tetramethyl-1, 3,5,7,9,11,13,15, 

17-octadecanonaene-1,18- 
d iy l)bis[2,6, ó-trimethylcyclohexene], 

USP Beta Carotene System Suitability RS 


Beta Carotene Capsuies 

DEFINITION 

Beta Carotene Capsules contaln NLT 90% and NMT 
125.0% of the labeled amount of total beta carotene 
(CioHm), of which NLT 95.0% h the ail-trom-beta caro¬ 
tene Isomer. 

(Postponed indefiniteiy) 
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IDENTIFICATION 

6 A. 

Sample solution- Dilute the Sample stock solution of the 
test for Content of Total Beta Carotene with cydohexane 
to a finał concentration of between 1 and 5 
pg/mL of beta carotene. Pass through a membranę fil¬ 
ier of 0.45-pm porę size, 

Analysis: Record the UV-Vis spectrum from 300 to 600 
nm, 

Acceptance criteria: The Sample solution shows a shoul- 
der at about 427 nm, an absorptlon maximum at about 
455 nm, and another maximum at about 483 nm. The 
absorbance ratio Aiss/A.^ is between 1.14 and 1*18. 

® E. The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution , as 
obtalned in the test for Content of Total Beta Carotene. 



A5SAY 

o Content of Total Beta Carotene 

[Notę—U se low-actink glassware.] 

Mobile phase: Transfer 50 mg of butylated hydroxytol- 
uene into a 1-L volumetric fiask, and disso!ve with 
20 mL of 2-propanoL Add 0*2 mL of N-ethyldlisopropyl- 
amine, 25 mL of 0.2% ammonium acetate solution, 

455 mL of acetonitrile, and about 450 mL of methanoL 
Aliow the solution to reach room temperaturę, and di- 
lute with methanol to volume. 

Diluent: 50 mg/L of butylated hydroxytoluene in 
alcohol 

System suitability solution: Transfer 20 mg of USP Beta 
Carotene System Suitability RS to a 50-mL volumetne 
fiask* Add 1 mL of water and 4 mL of tetrahydrofuran, 
and sonicate for 5 min. Dilute with Diluent to volume, 
and sonicate for 5 min. Cooi to room temperaturę, pass 
through a membranę fil ter of 0.45-pm porę size, and 
use the elear filtrate. 

Standard stock solution: 60 pg/mL of USP Beta Caro¬ 
tene RS in tetrahydrofuran. [NGTE—The USP Beta Caro¬ 
tene RS is subjected to the spectrophotometnc purity 
test at the time of analysis; see the determination of the 
concentration of Standard solution A below.] 

Standard solution A: Transfer 5*0 mL of the Standard 
stock solution into a 100-mL volumetric fiask, add 
5.0 mL of tetrahydrofuran, and dilute with Diluent to 
volume. 

Determine the concentration of Standard solution A ac- 
cording to the Analysis of Standard solution 8* [Notę— 
The concentration of Standard solution B eguals the 
concentration of Standard solution A.] 

Standard solution B: Transfer 5*0 mL of the Standard 
stock solution into a 100-mL vo!umetrEc fiask, and dilute 
with cydohexane to volume. Prepare in tnplicate. 
Instrumental conditions 
(See Ultraviolet-Visible Spectroscopy (857).} 

Analytical wavelength: 457 nm 
Celi: 1 cm 
Blank: Cyclohexane 
Analysis 

Sample: Standard solution B 
Calcuiate the concentration of total beta carotene 
(pg/mL) as albtram-beta carotene (C^Has) in Standard 
solution B : 


Resuft = (Au/a) x F 

A u = average absorbance of the Lhree preparations 
of Standard solution B 

a = absorptivity of pure all-tram-beta carotene in 
cyclohexane at 457 nm (mL - mg- 1 * cm- 1 ), 
250 

F = conversion factor from mg to pg (pg/mg), 
1000 

Sample stock solution: Randomfy select a number of 
Capsules, equivalent to 10-50 mg of beta carotene. 


with a total weight not exceeding 5 g. For powder-con- 
taining Capsules, empty the shell, and transfer shell and 
contents into a 250-mL volumetric fiask. For Capsules 
containing liquid formulations, place the Capsules di- 
rectly Into a 250-mL volumetric fiask. Add 250 mg of 
butylated hydroxytoluene, 0.5 mL of alka linę protease R, 
and 15 mL of water. Swirl the fiask gently to wet the 
entire contents. Sonicate the fiask at 50* for 30 min, 
and świr! the fiask every 10 min. Add 100 mL of alcohol 
to the warm suspension, and shake vigorously. Add 
11 0 mL of methylene chloride, and shake vlgorousiy 
again, Disperse any dumps with homogenizer, and 
rinse the homogenizer probe with 15 mL of methylene 
chloride into the fiask. Aliow the solution to stand in 
the dark unti! it reach es room temperaturę (about 2 h), 
dilute with methyfene chloride to volume, shake vigor- 
ously, and aflow the soiids to settle. 

Sample solution: Dilute a volume of the Sample stock 
solution with a Diluent -methylene chloride mixture (1:1) 
so that the finał concentration of beta carotene is be¬ 
tween 1 and 5 pg/mL. Pass through a membranę filter 
of 0.45-pm porę size. 

Chromatographic system 
(See Chrom atograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 448 nm 

Column: 4.6-mm x 25-cm; 5-pm packing L68 

Column temperaturę: 30° 

Flow ratę: 0.6 mL/min 
fnjection voiume: 20 pL 
System suitability 

Sam pies: System suitability solution and Standard solu¬ 
tion A 

[Notę —The approxrmate re!ative retention times of the 
components in the System suitability solution are listed 
in Tobie 7.] 


Table 1 


Name 

Relative 

Retention 

Time 

Relative 

Response 

Factor 

all-from-Alcha carotene 

0.93 

1.1 

all-tram Beta carotene 

1,00 

1 

9-bs-Beta carotene 

1.07 

1 

13-as-Beta carotene 

1.17 

1.2 

1 5-di-Beta carotene 

1.21 

1.4 


Suitability reguirements 

Chromatogram similarity: The chromatogram from 
the System suitability solution is similar to the refer- 
ence chromatogram provtded with the lot of USP 
Beta Carotene System Suitability RS being used. 
Resolution: NLT 1.5 between all-trom-beta carotene 
and all-frons-alpha carotene and between all -trans- 
beta carotene and 9-ris-beta carotene, System suitabiF 
ity solution 

Tailing factor: NMT 2.0 for the albfrans-beta caro¬ 
tene peak, Standard solution A 

Relatrve standard deviation: NMT 2.0% for the alf- 
fram-beta carotene peak from replicate injections, 
Standard solution A 
Analysis 

Samples: Standard solution A and Sample solution 
Identify the peaks of the relevant analytes of the Sample 
solution by comparing with those of the System suita¬ 
bility solution * Measure the peak area responses* 
Calcuiate the percentage of the labeled amount of total 
beta carotene in the Capsules taken: 

Result = (Zrulfs) x (Cs/Cu) x 100 
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Lr u = [(peak area of all-trom-beta carotene) + (peak 
area of 9-c/s-beta carotene) + (peak area of 
1 3-c/s-beta carotene x 1.2) + (peak area of 
1 5-c/s-beta carotene x 1.4) from the Sample 
solution 

r$ - peak area of all-trcros-beta carotene from 
Standard solution A 

Cs = concentration of all-tror/s-beta carotene in 
Standard solution A as determtned aboue 
C(.tg/mL) 

Cu = nominał concentration of to tal beta carotene 
in the Sample solution (jjg/mL) 

Calculate the percentage of ali-frans-beta carotene in 
the portion of Capsufes taken: 

Result = (r^rafn/Zru) x 100 

fdi-trons = peak area of all-trans-beta carotene from the 

Sample solution 

Zru - [(peak area of all-trons-beta carotene) + (peak 
area of 9-c/s-beta carotene) + (peak area of 
13-ds-beta carotene x 1.2) + (peak area of 
15-ds-beta carotene x 1.4) from the Sample 
solution 

Acceptance criteria: 9 0%-125.0% of the labeted 
arnount of total beta carotene (C^Hse), of whtch NLT 
95,0% is the alł-frans-beta carotene isomer 

(Postponed indefinitely) 

SPECIFIC TESTS 

o Alpha Carotene and Other Related Compounds 

Mobile phase, System suitability solution, Sample so¬ 
lution, and Chromatographic system: Proceed as di- 
rected in the test for Content of Total Beto Carotene. 
Anaiysis 

Sample: Sample solution 
Injection voIume: 20 pL 

Calculate the percentage of alpha carotene and other 
indmdua! related compounds relative to total beta 
carotene in the portion of Capsules taken: 

Result - (ru/r?) x 100 

r u - peak area of alpha carotene or other 
individual related compounds 
rj = sum of the areas of aII the peaks 
Acceptance criteria 
Alpha carotene: NMT 1.0% 

Total related compounds (including alpha carotene): 
NMT 5,0% 

PERFORMANCE TESTS 

o Undformity of Dosage Units (905): Meet the 
reguirements 

ADDITIONAL REQUIREMENTS 

O Packaging and Storage: Preserve in tight, light-resistant 
containers. 

® Labeling: The fabel States the name and content of any 
carriers and antioxidants added to the formulation and 
the content of total carotenoids as beta carotene. 

® usp reference standards (11) 

USP Beta Carotene RS 

(all-£)-l,V-(3 # 7 # l 2,16-TetramethyH ,3,5,7,9,11,13,15. 

1 7-octadecanonaene-1,1 8- 
diy[)bis[2,6,6-trimethylcyclohexene]. 

C, D H se 536,87 
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Betahistine Hydrochloride 



C s H 12 N 2 -2HCI 209.12 

2-Pyridineethanamine, N-methyl-, dihydrochloride. 
2-[2-(Methylamino)ethyl]pyridine dihydrochloride 
[5579-84-0]. 

» Betahistine Hydrochloride contains not less 
than 99.0 percent and not morę than 101.0 per- 
cent of C s Hi 2 N 2 ■ 2HCI, calculated on the dried 
basis. 

USP Reference standards (11)— 

USP Betahistine Hydrochloride RS 
Edenflficafiatii— 

A: Infrared Absorption (197K). 

B: The retention time of the major peak in the chromato- 
gram of the Assay preparation corresponds to that in the 
ehromatogram of the Standard preparation , as obtalned in 
the Assay. 

pH (791): between 2.0 and 3.0, tn a solution (1 in 10), 
Less on drying (731)—Dry it between 100° and 105 Q to 
constant weight: il loses not morę than 1.0% of Its weight. 
Residue on igmtion (281): not morę than 0.1%. 

Related compounds— 

Mobile phase and Chromatographic system —Proceed as di- 
rected in the Assay. 

Test solution —Transfer about 38 mg of Betahistine Hydro- 
chloride, accurately weighed, to a 100-mL volumetnc fiask, 
dissolve In and dii u te with Mobile phase to volume, and mix. 

Procedurę —\nject about 10 jliL of the Test solution into the 
chromatograph, record the ehromatogram, and measure 
the peak responses. Calculate the percentage of each impu- 
rity in the portion of Betahistine Hydrochloride taken by the 
formuta: 

100 f(n /n) 

in which Fis the response factor of the respective impurity 
(see Tobie 1) and 1,0 for all other peaks; n is the peak re¬ 
sponse for each impurity; and n is the sum of the responses 
of atl of the peaks, adjusted for the re(ative response factor. 


Table 1 


Impurity Name 

Rehtive 

Retention 

Time 

Response 
Factor (F) 

Limit 

(») . 

2-(2-Hydroxy- 

ethvltovrid1ne 

03 

0.5 

0.2 

2-Vinylpvridine 

0.4 

0.4 

0.2 

N- M ethy \ - N, N-b ls(2- 
pyridin-2-yl-ethy!)- 
amine 

2.4 

1.4 

0.2 


In addition to not exceeding the limits for impurities En To¬ 
bie J, not morę than 0.1% of any other tndiyidual impurity 
is found; and not morę than 0.5 % of total impurities is 
found. 
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Assay— 

Ammonium acetale buffer —Dissolve about 0.69 g of am- 
monium acetale in 1000 ml of water. Adjust with glacial 
acetic acid to a pH of 4,7, 

Mobile phase—Pre parę a frltered and degassed mixture of 
350 mL of acetonitrile and 650 mL of Ammonium acetale 
buffer, containing 2,88 g of sodium fauryf sulfate. Make ad- 
justments if necessary (see System Suitobility under Chroma- 
tography (621)). 

Standard preparation —Dissolve an accurately weighed 
quantity of USP Betahistine Hydrochloride RS in Mobile 
phase to obtam a solution having a known concentration of 
about 0,38 mg per mL. 

Assay preparation —Transfer about 38 mg of Betahistine 
Hydrochloride, accurately weighed, to a 100-mL volumetric 
fiask, dissolve in and dilute with Mobile phase to volume, 
and mix. 

Chromatographic system (see Chromatography (621))—'The 
Fiquid chromatograph is eguipped with a 254-nm detector 
and 3,0-mm x 15-cm column Lhat contains packing LI. The 
column temperaturę ts maintained at 40°. Tne flow ratę is 
about 0.5 ml per minutę, Chromatograph the Standard 
preparation, and record the peak responses as directed for 
Procedurę: the column efflciency is not less than 5000 theo- 
retical plates; the tailing factor for the betahistine peak is 
not morę than 2,0; and the relative standard deviation for 
repJtcate injections is not morę than 2,0%, 

Procedurę—Sęparately inject equal volumes (about 10 pL) 
of the Standard preparation and tne Assay preparation intó 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks. CaTculate the quan- 
tity, in mg, of CbHi*N 2 - 2HCI in the portion of Betahistine 
Hydrochloride taken by the formula: 

tOOCOWrs) 

tn which C is the concentration, in mg per mL, of USP 
Betahistine Hydrochloride RS in the Standard preparation; 
and r u and r 5 are the peak responses obtained from the 
Assay preparation and the Standard preparation , respeotively. 


Betainę Hydrochloride 



CjH„N0 2 -HCI 153.61 

Methanaminium, l-carboxy-N, N t M-tnmethyK chloride, 
Betaine hydrochloride, 

(Carboxymethyl)trimethylammonium chloride [590-46-5], 

» Betaine Hydrochloride contains not less than 
98,0 percent and not morę than 100,5 percent of 
CsHnNOz ■ HCI, calculated on the anhyarous 
basis, 

Packaging and storage—Preserve in well-closed contain- 
ers, 

USP Reference standard* (11}— 

USP Betaine Hydrochloride RS 
Identification— 

A: Infrared Absorption (197K), 

B: A solution (1 in 20) responds to the tests for Chloride 
( 191 ), 


pH (791): between 0.8 and 1,2, in a solution (1 in 4), 
Water Oetermination, Method I (921): not morę than 
0,5%, 

Residue on ignition (281); not morę than 0.1%, 

Delete the foilowing: 

*Hcavy metals (231): 0.001 %,* (Ołticiar i-jan-2018) 

Assay— Transfer about 400 mg of Betaine Hydrochloride, 
accurately weighed, to a conrcal fiask, add 50 mL of glacial 
acetic add, and heat gently with swirlmg until solution is 
complete. Add 25 mL of mercuric acetale TS, cool, add 
2 drops of ery sial violet TS, and ti tratę with 0.1 N perchloric 
add VS to a green endpoint. Perform a blank determination, 
and make any necessary correction. Each mL of 0.1 N per- 
chloric add is equivalent to 15.36 mg of C 5 HnNO z - HCI. 


Betamethasone 



CahfoFOs 392.46 

Pregna-1,4~diene*3,20-drone, 9-fluoro-11,17,21-trihydroxy- 
16-methyh, (11/3,16/fy, 

9-Fluoro-11/3,1 7,21 -thhydroxy-1ó/Tmethylpregna-l,4-diene- 
3,20-dione [378-44-9], 

» Betamethasone contains not less than 97.0 per¬ 
cent and not morę than 103.0 percent of 
C22H29FG5, calculated on the dried basis, 

Packaging and storage —Preserve in tight containers. 
Storę between 2° and 30°. 

USP Reference standard* (11)— 

USP Betamethasone RS 
Identification— 

A; Infrared Absorption (197M). 

B: Thin-iayer Chromatographic Identification Test (201)— 
Test solution —Prepare a solution of Betamethasone in de- 
hydrated alcohol containing 0.5 mg per mL. 

Developing so!vent system; a mixture of chloroform and 
diethylamine (2:1). 

Procedurę —Proceed as directed In the chapter, except to 
locate the spots by lightly spraying with dilute sulfuric acid 
(1 in 2) and heating on a hot piąte or under a lamp until 
spots appear. 

Specific rotation (781S); between +118° and +126°, cal¬ 
culated on the dried basis. 

Test solution : 5 mg per ml, in methanoL 

Loss on drying (731 ^-Dry it at 105° for 3 hours: it toses 
not morę than T,0% of its weight. 

Resedue on ignition (281 ): not morę than 0.2%, a plati- 
num crucibfe Being used. 
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Ordinary impuritles (4 66 )— 

Test solution: methanol. 

Standard solution: methanol. 

Application volume: 10 uL 

Eluant: a mixture of toluene, acetone, methyl ethyl ke¬ 
to ne, and formie acid ( 55 : 20 : 20 : 5 ), in a noneguilibrated 
chamber. 

Vhuałization: 5* 

Assay— 

Mobile phase —Prepare a flltered and degassed mixture of 
water and acetonitrile (63:37). Make adjustments if neees- 
sary (see System Suitobifity under Chromatography (621)). 

Interna! standard solution —Prepare a solution of propyl- 
paraben in alcohol having a known concentration of about 
0.25 mg per mL 

Standard preparation —Di$solve an aecurately weighed 
quantity of USP Betamethasone RS in alcohol to obtain a 
solution having a known concentration of about 0.2 mg per 
mL Transfer 10.0 mt of this solution to a suitabłe vtaf, and 
add 10.0 mL of interna! standard solution, to obtain a Stan¬ 
dard preparation having known concentrations of about 
0.1 mg of betamethasone and about 0.125 mg of propyl¬ 
paraben per mL. 

Assay preparation —Using about 80 mg of Betameth¬ 
asone, aecurately weighed, prepare as directed for Standard 
preparation. 

Chromatographic system (see Chromatography (621))—The 
liquid chromatograph is eouipped with a 240mm detector 
and a 4.6-mrn x 25-cm column that contains packing LI. 
The flow ratę is about 1.0 mL per minutę. Chromatograph 
the Standard preparation, and record the peak responses as 
directed for Procedurę: the relative retention times are about 
1.0 for betamethasone and 1 4 for propylparaben; the reso- 
lution, R, between betamethasone and propylparaben is not 
less than 3.0; and the relative standard deyiation for repii- 
cate Injecttons is not morę than 2.0%. 

Procedurę—Separately inject equal volumes (about 10pL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks. Calcu la te the quan- 
tity, in mg, of C 22 H 29 FO 5 in tne portion of Betamethasone 
taken by the formula: 

BOGC0W R$) 

in which C is the concentration, in mg per mL, of USP 
Betamethasone RS in the Standard preparation; and Ru and 
R$ are the peak height ratios of the betamethasone peak 
and the interna! standard peak obtained from the Assay 
preparation and the Standard preparation , respectively. 


Betamethasone Cream 


DEFINITION 

Betamethasone Cream contains NLT 90.0% and NMT 
115.0% of the labeled amount of betamethasone 
(C 22 H 29 FO 5 ) in a suitabfe cream base. 

IDENTIFICATION 

• A. Thin-Layer Chromatographic Identification Test 

( 201 ) 

Standard solution: 1 mg/mL of USP Betamethasone RS 
in dehydrated alcohol 
Sample solution: Nominaliy 1 mg/mL of 
betamethasone prepared by concentrating 10 mL of the 
Sample solution from the Assay on a 5 team bath to 1 mL 
Chromatographic system 

Developing $olvent system: Chloroform and diethyl- 
amine ( 2 : 1 ) 


Spray reagent: Methanol, sulfuric add, and nitric add 
( 10 : 10 : 1 ) 

Analysis 

Sam pies: Standard solution and Sample solution 
Proceed as directed in the chapter, except spray the 
piąte with the Spray reagent , and heat at 105° for 10 
min. 

Acceptance criteria: Meets the requirements 

ASSAY 
* PROCEDURĘ 

Mobile phase: Acetonitrile and water (37:63) 

Internal standard solution: 0.25 mg/mL of propylpara¬ 
ben in alcohol 

Standard stock solution: 0.2 mg/mL of USP 
Betamethasone RS in alcohol 

Standard solution: 0,1 mg/mL of USP Betamethasone 
RS prepared by combining 10.0 mL of the InternaI stan¬ 
dard solution and 10.0 mL of the Standard stock solution 
Sample solution: Nominaliy 0,1 mg/mL of 
betamethasone prepared as follows. To a portion of 
Cream, nominaliy equivalent to 2 mg of 
betamethasone, add 10.0 mL of Internal standard solu¬ 
tion and 10,0 mL of alcohol, Mix by rotation for 20 
min, Centrifuge at 2500 rpm for 10 min. Transfer a 
portion of the supematant to a suftabie vial, 
Chromatographic system 
(See Chromatography (621), System Suita bil i ty.) 

Modę: LC 

Detector: UV 240 nm 
Column: 4,6-mm x 25-cm; packing LI 
Flow ratę: 1 mL/min 
Injection volume: 10pL 
System sultability 
Sample: Standard solution 

[Notę —The relative retention times for betamethasone 
and propylparaben are 1,0 and 1,4, respectivdy,] 
Suitabfllty requirements 

Resolution: NLT 3.0 between betamethasone and 
propylpara ben 

Relatlve standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Caiculate the percentage of the labeled amount of 
betamethasone (C 22 H 29 FO 5 ) in the portion of Cream 
taken: 

Result = X (Cs/Cu) x 100 

Rv - peak height ratio of the betamethasone peak 
to the interna! standard peak from the 
Sample solution 

/?* - peak height ratio of the betamethasone peak 

to the internal standard peak from the 
Standard solution 

C$ - concentration of USP Betamethasone RS in the 
Standard solution (mg/mL) 

Cu = nominał concentration of betamethasone in 
the Sample solution (mg/mL) 

Acceptance criteria: 9Q.0%-115,0% 

PERFORMANCE TESTS 

* Minimum Fili (755): Meets the requirements 

SPECIFIC TESTS 

* Microbial Enumeratign Tests (61) and Tests for Specf 

fied Microorganisms (62): It meets the reguirements of 
the tests for the absence of Staphylococcus aureus and 
Pseudomonas aeruginosa , 

ADDJTIONAL REQUIREMENTS 

* Packaging and Storage: Preserve in collapsible tubes or 

in tight containers. 
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• USP Reference Standards (11) 
USP Betamethasone RS 


Betamethasone Orał Solution 


DEFINITION 

Betamethasone Orał Solution contains NLT 90,0% and NMT 
115.0% of the labeled amount of betamethasone 
(C 22 H 29 FO 5 ). 

IDENTIFICATION 

* A, Thin-Layer Chromatographic Identification Test 

( 201 ) 

Diiuent: Chloroform and methanol (1:1) 

Standard solution: 1 mg/mL of USP Betamethasone RS 
in alcohol 

Sample solution: Place a volume of Orał Solution, 
equivalent to about 1 mg of betamethasone, in a cen- 
trifuge lube, Add 15 mL of 0.1 N hydrochloric acid and 
20 ml of ethyf acetale. Shake the tubę for about 1 min. 
Centrifuge to separate the phases. Transfer the upper 
phase (ethyl acetale) to a suitable Container Evaporate 
to dryness on a steam bath under a gentle stream of 
nitrogen. 

Allow to cool to room temperaturę. D[ssolve the residue 
in about 0.5 ml of Diiuent by using a vortex mfxer. 
Transfer the solution to a 2-mL volumetnc fiask with 
smail portions of DiluenL Dilute włth Dituent to vol- 
ume, and mix. 

Evaporate 1 ml of the resukmg solution on a steam 
bath just to dryness, and dlssolve the residue in 0,5 mL 
of alcohol. 

Chromatographic system 
Application volume: 10 pL 

Deveioping soh/ent system: Chloroform and diethyh 
aminę ( 2 : 1 ) 

Spray reagent: Dilute sulfunc add (1 in 2) 

Analysis: Proceed as directed in the chapter. Locate the 
spots by lightly spraying with Spray reagent , and heat 
on a hot piąte or under a famp until spots appear. 
Acceptance crlterla: Meets the reguirements 

* B. The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution, as 
obtamed in the Assay. 

ASSAY 

* Procedurę 

Protect all standard and sample Solutions from light 
Buffer: 6.8 g/l of monobasic potassium phosphate in 
water. Adjust with phosphoric acid to a pH of 2.9. 
Solution A: Acetonitnle and Buffer (25:75) 

Solution B: Acetonitnle and Buffer (45:55) 

Diiuent: Dehydrated alcohol and water (2:3) 

Mobile phase: See Tobie h 


Tahle 1 


Time 

fminl 

Solution A 
(%) 

Solution B 

0 

100 

0 

25.0 

0 

100 

25,1 

i 00 

0 

35,0 

100 

0 


Standard stock solution: 0.12 mg/ml of USP 
Betamethasone RS prepared as foUows. Transfer a quan- 
tity of USP Betamethasone RS to a suitable Container, 
and dilute, using son kation, with dehydrated alcohol to 
obtain a solution containing 0.3 mg/mL Quantitatively 
dilute an aliquot of this solution with water to obtain a 
0.12-mg/mL solution of betamethasone. 


Standard solution: 0.048 mg/ml of USP 
Betamethasone RS in Diiuent from Standard stock 
solution 

Beclomethasone solution: 0,12 mg/ml of 
beclomethasone prepared as follows. Transfer a auantity 
of beclomethasone to a suitable Container, and dilute, 
using sonkation, with dehydrated alcohol to obtain a 
solution containing 0.3 mg/mL. Quantkalive!y dilute an 
aliquot of this solution with water to obtain a 0.12 mg/ 
mL solution of beclomethasone. 

System suitability solution: 0,048 mg/ml each of USP 
Betamethasone RS and beclomethasone in Diiuent , pre¬ 
pared from the Standard stock solution and 
Beclomethasone solution 

Sample solution: Nominally 0.048 mg/ml of 
betamethasone prepared as follows. Transfer a meas- 
ured volume of Orał Solution, containing a known 
amount of betamethasone, to a suitable vdumetric 
fiask, and dilute with Diiuent to volume. 
Chromatographic system 
(See Chromotography { 621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 
Column: 4,ó-mm x 15-cm; 4-pm packing LI 
Flow ratę: 1.5 mt/min 
Jnjection volume: 50 pi 
System suitability 

Sam pies: Standard solution and System suitability 
solution 

[Notę—T he re!ative retention times for betamethasone 
and beclomethasone are 1.0 and 1.2, respectively.] 
Suitability requirements 

Resolution: NLT 4.0 between betamethasone and 
beclomethasone, System suitability solution 
TaiJing facton NMT 1.5 for betamethasone, System 
su i tabiii ty solution 

Relative standard devfation: NMT 2,0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
betamethasone (C^H^FOs) in the portion of Orał So¬ 
lution taken: 

Result - (ru/fj) x (Cs/Cu) x 100 

rtt - peak response from the Sample solution 

rj - peak response from the Standard solution 

Cs = concentration of USP Betamethasone RS in the 
Standard solution (mg/ml) 

Ca - nominał concentration of betamethasone rn 
the Sample solution (mg/mL) 

Acceptance criteria: 90.0%“ 115.0% 

IMFURITIE5 
* ORGANIC IMPURITIES 

Protect al! sample and standard Solutions from light. 
Buffer, Solution A, Solution B, Diiuent, Mobile phase, 
Standard stock solution. System suitability solution, 
Sample solution, and Chromatographic system: Pro¬ 
ceed as directed in the Assay. 

Standard solution: 0.48 pg/mL of USP Betamethasone 
RS in Diiuent from the Standard stock solution 
Sensitivity solution: 0,024 pg/mL of USP 
Betametnasone RS in Diiuent nom the Standard solution 
System suitability 

Samples: System suitability solution and Sensitivity 
solution 

[Notę—T he relative retention times for betamethasone 
and beclomethasone are 1.0 and 1 *2, respectively.] 
Suitability reguirements 

Resolution: NLT 4.0 between betamethasone and 
beclomethasone, System suitability solution 
Reiative standard deviation: NMT 10% for 
betamethasone, SensitMty solution 
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Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of each related compound in 
the portion of Orał Solution ta kem 

Result - (rjrs) x (Q/Cu) x 100 

Tu = peak response for indivtdual related 

compounds from the Sample solution 
r 5 - peak response for betamethasone from the 
Standard solution 

Cj = concentration of USP Betamethasone RS in the 
Standard solution (jjg/mL) 

Cu = nominał concentration of betamethasone in 
the Sample solution (pg/mL) 

Acceptance criteria: See Table 2, 


labie 2 


Name 

Relative 

Retention 

Time 

Acceptance 

Crtteris, 

NMT 

Betamethasone 

1.0 


9,11 -Expoxy-1 7a t 21 - 
dihydroxy-1 6/3-methylpregna- 
1,4 diene-3,20-dione 

1.25 

1.3 

1 7ct., 21 -D3hydroxy-l 6/3- 
methylpregna-1,4,11-triene- 
3,20-dione 

1.33 

0.7 


5PECIFIC TESTS 

* MICROBIAL Enumeration Tests (61) and Tests for Speci 
FiED Microorganisms (62): tt meets the reauirements of 
the test for the absence of Bschetichia coli. Tiie total aero- 
bic microbial count es NMT IG 2 cfu/mL, and the total 
combined molds and yeasts count is NMT 10 1 cfu/mL. 

e PH (791): 2.8-3.6 

o Deuverabu VoiuiviE (698): Meets the reguirements for 
orał solution packaged In multiple-unit containers 

ADD1TIONAL REQUIREMENT5 

e Packaging and Storage: Storę at controlled room tem¬ 
peraturę, proteeted from light. Preserve in tight 
containers. 

* USP Referenci Standards (11) 

USP Betamethasone RS 


Betamethasone Tablets 


» Betamethasone Tablets contain not less than 
90.0 percent and not morę than 110.0 percent of 
the labeled amount of betamethasone 
(C 22 H 29 F0 5 ). 

Padcagong and storage—Preserve In tight containers. 
Storę between 2° and 25°, excutsions permitted between 
15° and 30°. [notę— Protect the 21-tablet pack from exces- 
sive moisture.] 

USP Reference standards {11)— 

USP Betamethasone RS 

Identification— Evapora te 50 mL of the Assoy preparation i, 
prepared as directed in the Assay, on a steam bath just to 
dryness, and dissolve the residue in 1 mL of chloroform. Pro¬ 
ces d as directed for Identification test B under 
Betamethasone, beginning with "Apply 10 pL of this solu- 
tłom" 

Dissolutson, Procedurę for a Pooled Sample (711)— 

Medium: water; 900 ml. Add 1.0 mL of Intemal standard 
solution to each vessel. 


Apparatus 2: 50 rpm, 

Time: 45 minutes. 

Mobile phase —Prepare a fiitered and degassed mlxture of 
methanol and water (60:40), makrng adjustments if neces- 
sary (see System Suitability under Chromatography (621)). 

Intemal standard solution— Prepare a solution In methanol 
of testosterone havfng a finał concentration of about 0.5 mg 
per mL. 

Standard solution —Prepare a solution of USP 
Betamethasone RS, in methanol, having an accurately 
known concentration of about 0.5 mg per mL. Pipet 1 mL of 
this solution and 1 ml of the Intemal standard solution into 
a Container, and quantitativeiy dilute with water to 900 mL. 

Chromatographic system (see Chromatography (621)}—The 
liguid chromatograph is eguipped with a 254-nm detector 
and a 3.9-mm x 30-cm column thaf contains packing LI. 
The flow ratę is about 2 mL per minutę. Chromatograph 
rep lica te injections of the Standard solution, and record the 
eak responses as directed for Procedurę: the resolution, R , 
etween betamethasone and testosterone is not less than 
1,5; and the relatfve standard deviation for replicate Injec- 
tlons is not morę than 3.0%. 

Procedurę—Separately Inject equal volumes (about 
200 pi) of the Standard solution and fiitered portions of the 
solution under test Into the chromatograph, record the 
chromatograms, and Eneasure the responses for the major 
eaks, The refative retention times are about 0.5 for 
etamethasone and 1.0 for testosterone. Calculate the 
guantity of C 22 H 29 FO 5 dissolved in comparison with the 
Standard solution / similarly chromatographed. 

Toierances —Not less than 75% (Q) of the labeled amount 
of C 22 H 29 FOS is dissolved in 45 minutes. 

Uniformity of dosage umts (905): meet the reguire¬ 
ments. 

Procedurę for content uniformity — 

Standard preparation— Prepare as directed under Assoy for 
Steroids (351), using USP Betamethasone RS, to obtain a so¬ 
lution having a known concentration of about 12 pg per mL 
instead of 10 pg per ml. 

Test preparation —Weigh and finely powder I Tablet. 
Transfer to a 125-mL separator, add 20 mL of water, and 
shake. Extract the betamethasone completely, using three 
15-mL portions of chloroform, filtering each extract through 
chtoroform-washed cotton into a 50-mL volumetric fiask. Di¬ 
lute with chloroform to volume, and mix. Transfer 20.0 mL 
of this solution to a glass-stoppered, 50-mL conical fiask, 
evaporate the chloroform on a steam bath just to dryness, 
cool, and dissolve the residue in 20.0 mL of alcohol. 

Procedurę —Proceed as directed under Assay for Steroids 
(351), except to keep the flasks in a constant-temperature 
bath at 45 ± 1 0 for 90 minutes, then add 1.0 mL of glacial 
acetic add, and cool. Calculate the quantity, In mg, of 
C 22 H 29 FO 5 in the Tablet by the formula: 

(TC/D)(AufAs) 

in which T is the labeled guantity, in mg, of betamethasone 
in the Tablet; C is the concentration, in Lig per mL, of USP 
Betamethasone RS in the Standard preparation; D is the con¬ 
centration, in jig per mL, of betamethasone in the Test prep- 
aration, based upon the labeled guantity per Tablet and the 
extent of dilution; and A u and A s are the absorbances of the 
Solutions from the Test preparation and the Standard prepa¬ 
ration , respectively. 

Assay— 

Mobile phase— Prepare a fiitered and degassed mixture of 
water and acetonitrile (2:1). Make adjustments if necessary 
(see System Suitability under Chromatography (621}), 

fnternai standard solution— Transfer about 25 mg of 
beclomethasone to a 200-mL yolumetric fiask, add metha¬ 
nol to volume, and mix. 
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Standard preparation— Dissolve an accurateiy weighed 
quantity of USP Betamethasone RS in methanol, and dilute 
quantitatively and stepwise, if necessary, with methanol to 
obtain a solution having a known concentration of about 
0.1 mg per mL Mix equal volumes, accurateiy measured, of 
this solution and the InternaI standard solution to obtain a 
Standard preparation having a finał known concentration of 
about 0.05 mg of USP Betamethasone RS per mL 

Assoy preparation —Weigh and finely pnwder not fewer 
than 20 Tablets, Transfer an accurateiy weighed portion of 
the powder, equivalent to about 0.5 mg of betamethasone, 
to a 125-mL separator. Add 25 mL of water, and shake by 
mechanical means for about 15 minutes. Add 5.0 mL of In- 
ternal standard solution . Extract with four 25-mL portions of 
chloroform. Filier the chloroform extracts througn about 4 g 
of dnioroform-washed anhydrous sodium sulfate, collecting 
the extracts in a 150-mL beaker. Evaporate the extracts on a 
steam bath with the aid of a stream of nitrogen to dryness, 
taking tarę to avoid overheating. Dissolve the resrdue fn 
2 mL of methanol, and transfer to a 10-mL volumetrrc fiask. 
Rinse the beaker with smali portions of methanol, transfer- 
ring the rinses to the same fiask. Dilute with methanol to 
volume, and mix. 

Chromatographic system (see Chromatography {621»—The 
liquid chromatograph is equipped with a 254-nm detector 
and a 4-mm x 30-cm column that contains packing LI . The 
flow ratę is about 1.2 mL per minutę. Chromatograph the 
Standard preparation , and record the peak heights as bi¬ 
ret ted for Procedurę; the resolutlon, /?, belween the analyte 
and in terna I standard peaks is not less than 1.7; and the 
relative standard devlation for replicate injections is not 
morę than 2.0%. 

Procedurę—Se paralel y inject equal volumes (about 10 pL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the ehromatograms, and meas- 
ure the heights of the major peaks. The felative retention 
limes are about 1.4 for beclomethasone and 1.0 for 
betamethasone. Caiculate the guantity, in mg, of 
betamethasone (C^H^FOs) in the portion of Tablets taken 
by the formula: 

10C(/Wft) 

in which C is the concentration, in mg per ml, of USP 
Betamethasone RS in the Standard preparation; and R u and 

are the peak height ratios obtained from the Assay prepa¬ 
ration and the Standard preparation , respectively. 


Betamethasone Acetate _ 

Cj.Hj,F0 6 434.50 

Pregna-1,4-dłene-3,20-dione, 9-fluoro-11,1 7-dihydrQxy- 
1 ó-methyl-21 -(acetyloxy)-, (11 $16/3)-. 

9-Fluoro-l1 /?, 1 7,21 -trihydroxy-16/Tmethylpregna-l,4-diene- 
3,20-dione 21-acetate [987-24-6]. 

» Betamethasone Acetate contains not less than 
97.0 percent and not morę than 103.0 percent of 
C 24 H 31 FO 6 , calculated on the anhydrous basis. 

Packaging and storage —Preserve in tight contalners. 
Storę between 2° and 30°. 

USP Reference standardu {11}— 

USP Betamethasone Acetate RS 
Identification— 

A: Infrared Absorption (197M). 

B: Thin-Layer Chromatographic Identification Test {201)— 
Test solution: 0.5 mg per ml in dehydrated alcohol. 
Developing sofvent system: a mixture of chloroform and 
diethylamfne (2:1). 


Procedurę —Proceed as directed in the chapter. Locate the 
spots on the piąte by lightly spraying with 10% sulfuric add 
in alcohol and heating on a hot piąte or under a lamp until 
spots appear. 

Specific rotation (7815); between +120 D and +128°, 

Test solution: 10 mg per ml, in dioxane. 

Water Determination, Method I (921): not morę than 
4*0%, 

Residue on fgnłtlon (281): not morę than 0.2%, a plath 
num crucibfe oeing used. 

Ordinary Empurtties (466)— 

Test solution: methanol. 

Standard solution: methanol. 

Application volume: 10 pL 

Eluant: a mixture of toluene and isopropyl alcohol 
(90:10), in a nonequilibrated chamber. 

Yisualization: 5. 

Assay— 

Mobile phase —Prepare a filtered and degassed mixture of 
water, acetonitrile, and giactaJ acetic acid (800:700:1.5). 
Make adjustments if necessary (see System Suitobility under 
Chromatography (621)). 

Internol standard solution —Transfer about 35 mg of pro- 
gesterone to a 50-ml volumetric fiask, add Mobile phase to 
volume, and mix. 

Standard preparation —Dissolve an accurateiy weighed 
guantity of USP Betamethasone Acetate RS in Mobile phase, 
and quantśtat!vely dilute with Mobile phase to obtain a solu¬ 
tion containing about 0.5 mg per mL. Transfer 10.0 mL of 
the resulting solution to a 50-mL volumetnc fiask, add 
10.0 mL of InternaI standard solution, dilute with Mobile 
phase to volume, and mix to obtain a solution having a 
known concentration of about 0.1 mg of USP 
Betamethasone Acetate RS per mL. 

Assay preparation —Transfer about 50 mg of Betameth¬ 
asone Acetate, accurateiy weighed, to a 100-mL volumetric 
fiask, add Mobile phase to volume, and mix. Transfer 
10,0 mL of the resulting solution to a 50-mL volumetric 
fiask, add 10,0 mL of fn terna f standard solution, dilute with 
Mobile phase to volume, and mix. 

Chromatographic system (see Chromatography (621))—The 
liquid chromatograph is eguipped with a 254-nm detector 
and a 4-mm x 30-cm column that contains packing LI. The 
flow ratę is about 1 mL per minutę. Chromatograph the 
Standard preparation , and record the peak responses as di¬ 
rected for Procedura: the relative retention times are about 3 
for progesterone and 1.0 for betamethasone acetate; the 
resolutlon, R, belween the analyte and intemal standard 
peaks is not less than 2; and the relative standard deviation 
for replicate injections is not morę than 2.0%. 

Procedurę—Separately inject equal volumes (about 25 pL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the ehromatograms, and meas- 
ure the responses for the major peaks, CaTcuJate the quan- 
tity, in mg, of C^HstFOó in tne portion of Betamethasone 
Acetate taken by the formula: 

500C(/WRj) 

in which C is the concentration, in mg per mL, of USP 
Betamethasone Acetate RS in the Standard preparation; and 
Ru and are the peak response ratios obtained from the 
Assay preparation and the Standard preparation, respectively. 
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Befamethasotne Benzoate 



C»H M F0 6 496.57 

Pregna-l,4-dtene-3,20-dione, 1 7-(benzoy!oxy)-9-fluoro- 
1 1,21 -dihydroxy- 1 ó-methyl-, (11 p, 16/3)-; 

9-Fluoro-l 1 /3,1 7,21 -trihydroKy-l6/3-methylpregna-I,4-diene- 
3,20-dione 17-benzoate [22298-29-9]. 

DEFINmON 

Betamethasone Benzoate contains NIT 98.0% and NMT 
102.0% of betamethasone benzoate (Cz^H^FOo), calcu- 
lated on the drted basis. 

IDENTIFICATION 
■ A. INF RA RED ABSORPTJON {I97M) 

ASSAY 
o Procedurę 

Mobile phase: Acetonitrile and water (60:40) 

Interna! standard solution: 0,6 mg/ml of 
betamethasone dipropionate In methanof 
Standard stock solution; 0.6 mg/ml of USP 
Betamethasone Benzoate RS in methanoi 
Standard solution: 0.2 mg/mL of USP Betamethasone 
Benzoate RS prepared by mixing 5,0 ml of Standard 
stock solution and 10.0 ml of Internal standard solution 
Sample stock solution: 0.6 mg/mL of Betamethasone 
Benzoate in methanoi 

Sample solution: 0.2 mg/ml of Betamethasone Benzo¬ 
ate prepared by mixing 5,0 mL of Sample stock solution 
and lO.Omlof In tema I standard solution 
Chromatographic system 
(See Chromatogropny (621), System SuitabilityJ) 

Modę: LC 

Detector: UV 254 nm 
Column: 4-mm x 30-cm; 5-pm packing LI 
Flow ratę: 1 m L/min 
Injection volume: 15 pl 
System suitability 
Sample: Standard solution 

[Notę—T he reiative retention times for betamethasone 
benzoate and betamethasone dipropionate are 1.0 
and 1 A, respectivefy,] 

Suitability requirements 

Resoiution: NIT 3 between betamethasone benzoate 
and the internal standard 

Relative standard deviation: NMT 2.0% from three 
replicate injections 
Analysis 

Samples: Standard solution and Sample solution 
Calcu f a te the percentage of betamethasone benzoate 
(CzyHs^FOft) in the portion of Betamethasone Benzoate 
taken: 


Cu = concentratfon of Betamethasone Benzoate in 
the Sample solution (mg/mL) 

Acceptance criteria: 98,0%^102.0% on the dried 
basis 

IMPURITIES 
® RELATED SlEROiDS 

Standard solution A: 5 mg/mL of USP Betamethasone 
Benzoate RS In methanoi 
Standard solution B: 100 ug/mL of USP 
Betamethasone Benzoate RS from Standard solution A In 
methanoi 

Sample solution: 20.0 mg/ml of Betamethasone Ben¬ 
zoate in methanof 
Chromatographic system 
(See Chromatogropny (621), Thin-Layer Chromato¬ 
graf.) 

Modę: TLC 

Adsorbent: 0.25-mm layer of chromatographic siJica 
gel mixture 

Application volume: 10 piL 

Deyeloping solvent system: Toluene, acetone, and 
methanoi (75:25:4) 

Analysis 

Samples: Standard Solutions and Sample solution 
Proceed as directed In the chapter, Examine the piąte 
under short-waveIength UV light. 

Acceptance criteria: The principal spot from the Sam¬ 
ple solution corresponds In R f value to that of Standard 
solution A; and the Sample solution shows NMT 3 addi- 
tional spots, the intensity and size of which do not ex- 
ceed those of the spot from Standard solution B. 

SPECIFIC TEST5 

o Optical Hotation, Specifk Rotation (781S) 

Sample solution: 40 mg/mL, in dioxane 
Acceptance criteria: +60° to + 66 ° 
e LOSS OM DRYING (731) 

Sample: 200 mg 

Analysis: Dry the Sample at 105° for 3 h, 

Acceptance criteria: NMT 0.5% 

ADOITEONAL REQU9REEV1ENT5 

* Packaging and Storage: Preserve in tight containers. 
Storę between 2° and 30°. 

* USP Reference Standards (11) 

USP Betamethasone Benzoate RS 


Betamethasone Benzoate Gel 


DEFINITION 

Betamethasone Benzoate Cei contains an amount of 
betamethasone benzoate {C 29 H 3 3 FQ 6 ) equiva[ent to NLT 
90.0% and NMT 110.0% of the labeled amount of 
betamethasone benzoate (C 29 H 33 FO 6 ). 

IDENTIFICATION 

* A. The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution, 
both relative to the interna! standard, as obtalned in the 
Assay. 


Result - {Ru/Rs) x (Cs/Cu) x 100 

Ru - peak response ratio of the betamethasone 

benzoate peak to the internal standard peak 
from the Sample solution 

Rs = peak response rafio of the betamethasone 

benzoate peak to the Interna) standard peak 
from the Standard solution 

C 5 = concentratfon of USP Betamethasone Benzoate 
RS in the Standard solution (mg/ml) 


ASSAY 
• Procedurę 

Mobile phase: Methanoi, acetonitrile, and water 
(23:9:18) 

Internal standard solution: 250pq/mL of USP 
Methyftestosterone RS in methanoi 
Standard stock solution: 0.5 mg/ml of USP 
Betamethasone Benzoate RS in methanoi 
Standard solution: 0.05 mg/mL of USP Betamethasone 
Benzoate RS prepared as foliows. Transfer 5.0 mL of 


USP Monographs 








onograpm 


3004 Betamethasone / Offidat Monographs 


USP40 


Standard stock solution to a 50-mL volumetric fiask, add 
10,0 mL of Internaf standard solution, and dilute with 
methanol to yolume. 

Sample solution: 0.05 mg/mL of betamethasone ben- 
zoate in methanol prepared as follows. Transfer a por¬ 
tion of Gel, nomlnally equivalent to 0,5 mg of 
betamethasone benzoate, into a 125-mL separatory 
funnel. Add 20 mL of water and 2 mL of saturated so- 
dium acetale solution, shake to disperse the Gel, and 
add 2.0 ml of Interna! standard solution , Extract this so- 
lution with one 50-mL portion of chloroform, followed 
by three 40-mL portions of chloroform. Discard the 
aqueous layer. Wash the chloroform extract with TO mL 
of water, allow to stand for 10 min, then pass through 
chforoform-wetted glass fi ber filter paper and anhy- 
drous sodium sulfate into a suttable Container. Lvapo- 
rate to dryness Ltnder a vacuum at 30°, DEssolve the 
residue in 10 mL of methanoL 
Chromatographic system 
(See Chromatograpny (621), System Su i ta bili ty.) 

Modę: LC 

Detector: UV 236 nm 
Column: 3.9-mm x 30-cm; packtng LI 
Column temperaturę: 30° 

Flow ratę: l.SmL/min 
Injectfon volume: 10 pL 
System suitability 
Sample: Standard solution 

[Non—The relative retention times for methyltestoster- 
one and betamethasone benzoate are about 1.0 and 
133, respectively,] 

Suitability reąuirements 

Resolution: NLT 3.0 between methyltestosterone and 
betamethasone benzoate 
Relatlve standard devration: NMT 1.0% 

Anatysis 

Sam pies: Standard sofution and Sample solution 
Calculate the percentage of the Eabeled amount of 
betamethasone benzoate (G&HiaFOa) in the portion of 
Gel taken: 

Result = (Ru/Rs) x (G Ku) x 1 00 

- Ru = peak response ratio of the betamethasone 

benzoate peak to the internal standard peak 
from the Sample solution 

Rs ~ peak response ratto of the betamethasone 

benzoate peak to the interna! standard peak 
from the Standard solution 

G = concentratton of USP Betamethasone Benzoate 
RS in the Standard solution (mg/mL) 

Cu = nominaf concentration of betamethasone 
benzoate in the Sample solution (mg/mL) 

Acceptance criterra: 90,0%“110.0% 

PERFORMANCE TESTS 

* EVIiniivhjm Fill (755): Meets the requirements 

SPECIFIC TESTS 

* Microbial Enumeration Tests (61) and Tests for Specu 

fied EV1icroorganisms (62): ft meets the reąuirements of 

the tests for absence of Staphylococcus aureus and Pseu- 
domonas aeruginosa . 

ADDITIONAL REQUIREIV8ENT5 

* Packagimg and Storage: Preserve in tight containers. 

Storę at 25°, excurslons permitted between 15° and 30°. 
Protect from freezing. 


® USP Reference Standards (11) 
USP Betamethasone Benzoate RS 
USP Methyltestosterone RS 


Betamethasone OSproplonate 



OjsH^FO? 504.59 

Pregna-1,4-diene-3,2G-dione, 9-fluoro-l 1 -hydroxy- 
1ó-methyi-1 7,21 -bis(1 -oxopropoxy)-, (11 ft 1 6p); 

9-Fluoro-l 1 ft 1 7,21 -trihydroxy-16ftmethy!pregna-1,4-diene- 
3,20-dione 1 7,21-dipropionate [5593-20-4]. 

DEFINITION 

Betamethasone Dipropionate contains NLT 97.0% and NMT 
103.0% of betamethasone dipropionate (GsH^FO?), caL 
culated on the drfed basis. 

IDENTIFICATION 
® A. Infrared Absorpteon (197M) 

® B. Thin-Layer Chromatographic Identification Test 

( 201 ) 

Sample solution: 1 mg/mL, in chloroform 
Chromatographic system 

Developing soivent system: Chloroform and acetone 
(7:1) 

Acceptance arteria: Meets the requlrements 

AS5AY 
a PROCEDURĘ 

Mobile phase: Aceton!trile and water (1 in 2) such that 
the retention times for betamethasone dipropionate 
and beclomethasone dipropionate are 14 and 18 min, 
respectwely. Degas by sonlcating for 5-10 min. Do not 
feave Mobile phase in the coJurmn oyernEght, but flush 
the system arter use with water for 15 min, followed by 
methanol for 15 min. 

Dlluent: Acetic acid and methanol (1 in 1000) 

Internal standard solution: 0.9 mg/mL of USP 
Beclomethasone Dipropionate RS tn Dlluent 
Standard stock solution: 0.6 mg/mL of USP 
Betamethasone Dipropionate RS in Dlluent 
Standard solution: 03 mg/mL of USP Betamethasone 
Dipropionate RS and 0.45 mg/mL of USP 
Beclomethasone Dipropionate RS, prepared by combin- 
ing 5.0 mL each of the Internal standard solution and 
the Standard stock solution 

Sample stock solution: 0.6 mg/mL of Betamethasone 
Dipropionate in Diluent 

Sample solution: 03 mg/mL of Betamethasone Dipro¬ 
pionate, prepared by combining 5.0 mL each of the in- 
ternol standard solution and the Sample stock solution 
Chromatographic system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 254 or 240 nm 
Column: 4-miri x 30-cm; packing LI 
Injection vo!ume: 5-25 pL 
System suitability 
Sample: Standard solution 
Suitability requirements 

Peak area ratios: The lowest and highest peak area 
ratios of three successive injections aqree within 
2 . 0 %. 
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Analysts 

Samples: Standard solution and Sample solution 
Calcu tatę the percentage of betamethasone dipropion¬ 
ate (C2SH37FO7) In the portion of Betamethasone 
Dipropionate taken: 

ResuEt = x (Cs/Cu) x 100 

Ru = peak height ratio of betamethasone 

dipropionate to the interna! standard from 
Lhe Sample solution 

Rs = peak hetght ratio of betamethasone 

dipropionate to the interna! standard from 
the Standard solution 

Q - concentration of USP Betamethasone 

Dipropionate RS in the Standard solution 
(mg/mL) 

Cu = concentration of Betamethasone Dipropionate 
in the Sample solution (mg/mL) 

Acceptance eritena: 97,0%-l03.0% on the dried basis 

IMPURITIES 

* Residue on Ignition (281): NMT 0.2%, using a platinum 

crucible 

O ORGANIC IMPURITIES 

Mobile phase: Acetonitrile and water (65;35) 

System suitability solution: 0.05 mg/mL of USP 
Betamethasone Dipropionate RS and 0,05 mg/mL of 
USP Betamethasone Va!erate RS in Mobile phase 
Sample solution: 0.3 mg/mL of Betamethasone Dipro¬ 
pionate in Mobile phase . Shake until dfssolved. 
Chromatographic system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 
Column: 4.6-mm x I5-cm; packing LI 
Flow ratę: 1 ml/min 
Injection volume: 10 (J.L 
System suitability 
Sample: System suitability solution 
Suitability reguirements 

Resolution: NLT 4.0 between betamethasone valerate 
and betamethasone dipropionate 
Column efficiency: NLT 8000 theoretical plates 
Analysis 

Sample: Sample solution 

Caloulate the percentage of each impurity in the por- 
don of Betamethasone Dipropionate taken; 

Result = (ry/rr) x 1 00 

ru = peak response for each impurity 
r T - sum of the responses for aJ! the peaks 
Acceptance eritena 
lndividual imnurities: NMT 1.0% 

Total impurities: NMT 2,0% 

SPECIFIC TESTS 

e Optical Rotation, Spedfic Rotation (781S) 

Sample solution: 10 mg/mL, in dioxane 
Acceptance eritena: +63° to +70° 

• Loss ON Drying (731) 

Analysis: Dry at 105° for 3 h. 

Acceptance crlterfa: NMT 1.0% 

ADD1TIONAL REQUIREMENTS 

a Packaging and Storage: Preserve in trght containers. 
Storę at 25°, excurstons permitted between 15° and 30°. 


* USP REFERENCE 5TANDARDS (II) 

USP Beclomethasone Dipropionate RS 
USP Betamethasone Dipropionate RS 
USP Betamethasone Va)erate RS 


Betamethasone Dipropionate Topical 
Aerosoli 


» Betamethasone Dipropionate Topical Aerosol is 
a solution, in suitable propellants in a pressurized 
Container, of betamethasone dipropionate 
(C28H37FO7) equivalent to not less than 90.0 per- 
cent and not morę than 110.0 percent of the la- 
beled amount of betamethasone (C22H29FO5). 

Pacliagingj and stara ge“Preserve in tight, pressurized 
containers, and avoid exposure to excessive heat. Storę at 
25°, excursions permitted between 15° and 30°. 

USP Reference standards (11)— 

USP Beclomethasone Dipropionate RS 
USP Betamethasone Dipropionate RS 

Thin-layer chrom a to gra plik identificatlon test 

<201K 

Test solution —Place the Container En a dry ice-methanol 
bath for about 5 minutes. Open the can by means of a 
tube-cutter, and a!Iow the propellant to evaporate under a 
gentle stream of nitrogen for about 1 hour. Transfer about 
3 mL of the residue to a 50-mL centrifuge tubę. Add 10 ml 
of a mixture of methanol and water (4:1), and shake vigor- 
ousiy. Centrifuge to clarify. 

Standard solution: USP Betamethasone Dipropionate RS in 
methanol containing 3.2 mg per mL. 

Application volume: 25 \iL 

Developing solvent system: a mixture of toluene and ethyl 
acetate (1:1). 

Procedurę —Proceed as directed in the chapter. Spray the 
piąte with a mixture of su [furie acid, methanol, and nitric 
acid (10:10:1), and heat at 105* for 15 minutes. 


Change to read: 

Other reguirements—It meets the requirements for Pres - 
surę Test, Minimum PHI, and Leakage Test under 9 Topical 
Aerosols (603)* <cn 

Assay— 

Mobile phase —Prepare as directed for Mobile phase in the 
Assoy under Betamethasone Dipropionate . 

intemal standard solution —Prepare a solution of USP 
Beclomethasone Dipropionate RS, having a known concen¬ 
tration of about 0.90 mg per mL, in isopropyl alcohol con¬ 
taining glacial acetic acid (1 in 1000). 

Standard preparation — Prepare a solution of USP 
Betamethasone Dipropionate RS, having a known concen¬ 
tration of about 0.642 mq per mL, in isopropyl alcohol con¬ 
taining acetic acid (1 in 1000), Transfer 10.0 mL of thls solu¬ 
tion and 10.0 mL of Interna! standard solution to a 100-mL 
yolumetric fiask, add isopropyl alcohol containing acetic 
add (1 In 1000) to volume, and mix, to obtain a solution 
havlng known concentrations of about 0.09 mg of 
beclomethasone dipropionate and about 0,0642 mg of 
betamethasone dipropionate per ml. 

Assay preparation —Discharge the entire contents of the 
Container of Topical Aerosol into a 100-mL yolumetric fiask. 
Allow the solution to warm to room temperaturę slowfy to 
prevent it from boiling out of the fiask, tnen evaporate the 
propellant by swirling the fiask in a water bath at about 25° 
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until the solution stops bubbling. Add 10.0 mL of internat 
standard solution , and dilute witn glacial acetic add in izo¬ 
propyl altohol {1 in 1000) lo volume. Pass the solution 
through a 0.45-pm fifter. 

Procedur?—Proceed as direcled tor Procedurę in the Assay 
under Betamethasone Dipropionate. Cafcufate the auantity, ir 
mg, of betamethasone (C 22 H 29 FO 5 ) equivalent to the quan- 
tity of betamethasone dipropionate (C 28 H 37 FO 7 ) in the Con¬ 
tainer of the Top i cal Aerosol taken by the formula: 

(Z92A6/S04.60)000Q(R u f Rs) 

in which 392.46 and 504.60 are the molecular weights of 
betamethasone and betamethasone dipropionate, respec- 
tlvely; C is the concentration, in mg per mL, of USP 
Betamethasone Dipropionate RS in the Standard preparathn; 
and R u and R$ are the peak height ratios of the 
betamethasone dipropionate and bedomethasone dipro¬ 
pionate peaks in the Assay preparathn and the Standard 
preparaiion, respectively* 


Betamethasone Dipropionate Cream 


DEFINITION 

Betamethasone Dipropionate Cream contains an amount of 
betamethasone dipropionate (CisH^FO?) equivalent to 
NLT 90*0% and NMT 110,0% of the labeled amount of 
betamethasone (C 22 H 25 FOS), in a suitable cream base. 



IDENTIFICATION 

• A. Thin-Layer Chromatographic Identification Test 
( 201 ) 

Standard solution: 150pg/mL of USP Betamethasone 
Dipropionate RS rn chloroform 

Sample solution: Mominatly equivalent to 150 pg/mL 
of oetamethasone dipropionate, prepared as follows. 
Transfer 1.5 q of Cream to a glass-stoppered, 50-mL 
centrifuge tubę* Add 15 mL of a methanoMiydrochloric 
acid solution prepared by mixing 1 volume of dilute 
hydrochloric acid (1 in 120) witn 4 volumes of metha- 
nol. Shake to obtain a homogeneous mixture. Add 
30 mL of solvent hexane, mix for 10 min, and centri¬ 
fuge. Using a syringe, transfer the lower aąueous phase 
to a second centrifuge tubę, and add 20 mL of water. 
£xtract this agueous mixture with chloroform by shak- 
ing, centrifuglng, and removing the lower, chloroform 
phase with a syringe. Evaporate the chloroform on a 
steam bath with the aid of a stream of nitrogen to dry- 
ness, cool, and dissolve the residua in chloroform, 
Chromatographic system 
Application vofume: 40 fiL 

Developing solvent system: Chloroform and acetone 
( 2 : 1 ) 

Anafysls 

Samples: Standard solution and Sampie solution 
Proceed as direcled in the chapter* 

Acceptance criteria: Meets the reguirements 


ASSAY 
* Procedurę 

Mobile phase: Acetonitrrle and water (1 in 2) such that 
the retention tfmes for betamethasone dipropionate 
and bedomethasone dipropionate are 14 and 18 min, 
respective(y* Degas by sonicatmg for 5—10 min. Do not 
leave the Mobile phase in the coTumn ovemight, but 
flush the system after use with water for 15 min, fol- 
lowed by methanol for 15 min. 

Diiuent: Acetic add in methanol (1 in 1000) 
internal standard solution: 0,45 mg/mL of USP 
Bedomethasone Dipropionate RS in Diiuent 
Standard stock solution: 0,2 mg/mL of USP 
Betamethasone Dipropionate RS in Diiuent 


Standard solution: 0,133 mg/mL of USP 
Betamethasone Dipropionate RS and 0.15 mg/mL of 
USP Bedomethasone Dipropionate RS prepared by 
combining 10*0 mL of the Standard stock solution and 
5.0 mL of the interna! standard solution 
Sample solution: Nomtnally equivalent to 0.1 mg/mL 
of betamethasone, prepared as follows. Transfer a por- 
tion of Cream, equśvafent to 2 mg of betamethasone 
dipropionate (1.6 mg of betamethasone), into 3 capped 
50-mL centrifuge tubę* Add 5*0 mL of internal standard 
solution and 10.0 mL of Diiuent Heat in a water bath at 
60°, shaking intermittently, until the Cream melts* Re- 
move from the bath, and shake vigorous!y until the 
Cream has resolidified. Repeat the heating and shaking. 
Freeze In an ice-methanof bath for 15 min, and centri¬ 
fuge at 2500 rpm for 5 min* Use the supernatant, 
Chromatographic system 
(See Chromatography {621), System Suitabiiity.) 

Modę: LC 

Detector: UV 254 or 240 nm 
Colurnn: 4-mm x 30~cm; packing LI 
Injection vofume: 5-25 pl_ 

System suitability 
Sample: Standard solution 
Suitability reąuirements 

Peak area ratios: The iowest and highest peak area 
ratios of three successive iniections agree withm 
2 * 0 %. 

Anaiysls 

Samples: Standard solution and Sampie solution 
Calculate the percentage of the labeled amount of 
betamethasone (C 22 H 29 FO 5 ) in the portion of Cream 
taken: 


Result = (flw/fc) x (Cd Co) x (Mri/M?) x 100 

Ru = peak height ratio of betamethasone 

dipropionate to the internal standard from 
the Sample solution 

Rs - peak height rado of betamethasone 

dipropionate to the internal standard from 
the Standard solution 

C$ = concentration of USP Betamethasone 

Dipropionate RS in the Standard solution 
(mg/mL) 

Cu - nominał concentration of betamethasone in 
the Sample solution (mg/mL) 

M/t - molecular weight of betamethasone, 392.46 
Hj = molecular weight of betamethasone 
dipropionate, 504.59 
Acceptance criteria: 90*0%-110.0% 

PERFORMANCE TESTS 

* Minimum Fill (755): Meets the requirements 

ADDITIONAL REQUIREMENT5 

* Packacinc and Storach: Preserve in collapsible tubes or 
tight containers* Storę at 25°, excursions penmitted be- 
tween 15° and 30°. Protect from freezing* 

* USP Reference Standards (II) 

USP Bedomethasone Dipropionate RS 
USP Betamethasone Dipropionate RS 


Betamethasone Dipropionate Lotion 

DEFINITION 

Betamethasone Dipropionate Lotion contains an amount of 
betamethasone dipropionate (C-mH^FO?) equivalent to 
NLT 90.0% and NMT 110,0% of the labeled amount of 
betamethasone (ChHmFO*), in a suitable lotion base. 
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IDENTIFICATION 

* A, THIN-LAYER CHROMATOGRAPHIC IDENTIFICATION TEST 

( 201 ) 

Standard solution: 150pq/mL of USP Betamethasone 
Dipropionate RS 3n chloroform 
Sampie solution: Mominally 150pg/mL of 
betamethasone dipropionate, prepared as foilows. 
Transfer a portion of Lotion, equfvafent to 0*6 mg of 
betamethasonę dipropionate, to a 50-mL via3; add 
10 mL of OJ N hydrochlonc acid; then add 4 mL of 
chloroform* Disperse on a vortex m}xer for about I 
min, shake vigorou$Iy for 10 min, and centrifuge at 
2000 rpm for about 5 min. Transfer the chloroform 
layer to a suitable via3. 

Chromatographic system 
Application volume: 40 pL 

Developing solvent system: Chloroform and acetone 
(7:1) 

Analysis 

Sam pies: Standard solution and Sampie solution 
Proceed as directed in the chapter. 

Ac cep tance criteria: Meets the reguirements 

A5SAY 

* Procedurę 

Mobile phase: Acetonitrile and water (1 in 2) such that 
the retention limes for betamethasone dipropionate 
and beclomethasone dipropionate are 14 and 18 min, 
respeetlve(y. Degas by sonicating for 5-10 min* Do not 
leave the Mobile phase in the cofumn overnight, but 
flush the system after use witli water for 15 min, foh 
lowed by methanol for 15 min. 
fnternal standard solution: 0.9 mg/mL of USP 
Beclomethasone Dipropionate RS in chloroform 
Standard stock solution A: 0.6 mg/mL of USP 
Betamethasone Dipropionate RS in chloroform 
Standard stock solution B; 0.3 mg/mL of 
betamethasone dipropionate and 0.45 mg/mL of 
beclomethasone dipropionate, prepared by combining 
5*0 mL each of Interno! standard solution and Standard 
stock solution A 

Standard solution: To 10.0 mL of OJ N hydrochlonc 
acld in a capped 5-mL centrifuge tubę, add 4*0 ml of 
Standard stock solution B. Cap the tubę, and shake vig- 
orously for about 2 min, or disperse on a vortex mixer 
for about 1 min. Centrifuge at 2500 rpm for about 3 
min* Transfer the chloroform phase to a sultable vlal. 
Evaporate the chloroform unaer a stream of nitrogen at 
a slightly elevated temperaturę to dryness, Cool the viai 
to room temperaturę, add 4.0 mL ot methanol, and 
świr! to dissolve the residue. 

Sampie solution: Nommally 0.23 mg/mL of 
betamethasone, prepared as follows. Transfer a portion 
of Lotion, equivalent to 1.2 mg of betamethasone 
dipropionate (0.93 mg of betamethasone), into a 
capped 50-mL centrifuge tubę. Add lO.OmL of 0.1 N 
hydrochlonc acid, shake to disperse, then add 2.0 mL of 
fnternal standard solution and 2.0 mL of chloroform. 

Cap, and shake yigorousiy for about 2 min, or disperse 
on a vortex mixer for about 1 min. Centrifuge at 2500 
rpm for about 3 min. Transfer the chloroform phase to 
a suitable vial. Evaporate the chloroform under a stream 
of nitrogen at a slightly eieyated temperaturę to dry¬ 
ness* Cool the vial to room temperaturę, add 4*0 ml of 
methanol, and świr! to dissolve the residue. 


Chromatographk system 

(See Chromotograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 254 or 240 nm 
Column: 4-mm x 30-cnn; packing LI 
Injectlon vo|ume: 5-25 pL 
System suitability 
Sampie: Standard solution 
Suitability reqirirements 

Peak area ratios: The lowest and highest peak area 
ratios of three successive injections agree within 
2 . 0 %* 

Analysis 

Sam pies: Standard solution and Sampie solution 
Calcu late the percentage of the [abeled amount of 
betamethasone (C 22 H 29 FO 5 ) in the portion of Lotion 
taken: 

Result = (Ru/R$) x (Cs/Cu) x (Hi/Kj) x 100 

Ru - peak height rado of betamethasone 

dipropionate to the internal standard from 
the Sampie solution 

Ri = peak height ratio of betamethasone 

dipropionate to the internal standard from 
the Standard solution 

Cs = concentration of USP Betamethasone 

Dipropionate R$ In the Standard solution 
(mg/mL) 

Co - nominał concentration of betamethasone in 
the Sampie solution (mg/mL) 

Mri - molecuiar weight of betamethasone, 392.46 
M t2 - molecuiar welght of betamethasone 
dipropionate, 504.59 
Acceptance criteria: 90.0%-l 10,0% 

SPECIFfC TESTS 

* Minimum Ful (755): Meets the reguirements 

ADDITIONAL REQUIREMENTS 

■ Pagkaging and Stgrage: Preserve in tight containers. 
Storę at 25 c , excursions permitted between 15° and 3G C . 
Protect from light and freezing. 

8 USP Reference Standard* ( 11 ) 

USP Beclomethasone Dipropionate RS 
USP Betamethasone Dipropionate RS 


Betamethasone Dipropionate OSmtment 

DEFINITION 

Betamethasone Dipropionate Ointment contains an amount 
of betamethasone dipropionate (C 2 BH 37 FG 7 ) equivalent to 
NLT 90.0% and NMT 110.0% of the tabefed amount of 
betamethasone (C 22 H 29 FO 5 ), in a suitable ointment base. 

IDENTIFICATION 

■ A* Thin-Iayer Chromatographic Identification Test 

( 201 ) 

Standard solution: 150 jig/mL of USP Betamethasone 
Dipropionate RS in chloroform 
Sampie solution: Nommally 150 jag/mL of 
betamethasone dipropionate, prepared as follows. 
Transfer 1.5 g of Ointment to a glass-stoppered, 50-mL 
centrifuge tubę* Add 15 mL of mefhanol-nydrochforic 
acid solution prepared by mixing 1 yolume of dilute 
hydrochlonc acid (1 in 120) witn 4 volumes of metha- 
nol* Shake to obtain a homogeneous mixture* Add 
30 mL of solvent hexane, mix for 10 min, and centri¬ 
fuge. Using a syringe, transfer the lower aqueous phase 
to a second centrifuge tubę, and add 20 ml of water. 
Extract this aqueous mixture with chloroform by shak- 
ing, centnfuging, and remoying the lower, chloroform 
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phase with a syringe. Evaporate the chloroform on a 
steam bath with the aid of a stream of nitrogen to dry- 
ness, cool, and dissolve the residue in chloroform. 
Chromatographic system 
Application volume: 40j.iL 

Developing solvent system: Chloroform and acetone 

(7:7) 

Analysis 

Samples: Standard solution and Sample solution 
Proceed as directed in the chapter. 

Acceptance criteria: Meets the reguirements 



ASSAY 
• Procedurę 

Mobile phase: Aceton itriie and water (1 in 2) soch that 
the retention times for betamethasone dipropionate 
and beclomethasone dipropionate are 14 and 18 min, 
respectivdy. Degas by sonicating for 5-10 min. Do not 
!eave the Mobile phase in the column overnight, but 
flush the system after use with water for 15 min, fol- 
lowed by methanol for 15 min. 

Diluent: Acetic add and alcohol (1 in 1 000) 

Interna! standard solution: 0.45 mg/mL of USP 
Beclomethasone Dipropionate RS in Diluent 
Standard stock solution: 0.2 mg/mL of USP 
Betamethasone Dipropionate RS in Diluent 
Standard solution: 0,133 mg/mL of USP 
Betamethasone Dipropionate RS and 0.15 mg/mL of 
USP Becfomethasone Dipropionate RS prepared by 
combi ning lO.OmL of the Standard stock solution and 
5.0 mL of the In terna I standard solution 
Sample solution: Nominally equivalent to OJ mg/mL 
of betamethasone, preparea as follows. Transfer a por- 
Lion of Ointment, equivalent to 2 mg of betamethasone 
dipropionate (1.6 mg of betamethasone), into a capped 
50-ml centrifuge tubę. Add 5.0 mL of internal standard 
solution and 10.0 mL of Diluent. Heat in a water bath at 
70°, shaking intermittently, unttl the sample melts. Re- 
move from the bath, and shake v[gorously until the 
Ointment has solidified. Repeat the heating and shak¬ 
ing. Freeze in an ice-methanol bath for 15 min, and 
centrifuge at 2500 rpm for 5 min. Use the supernatant. 
Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 254 or 240 nm 
Column: 4-mm x 30-cm; packing LI 
Injection volume: 5-25 pL 
System suitability 
Sample: Standard solution 
Suitability requirements 

Peak area ratios: The lowest and highest peak are a 
ratios of three successive injections agree within 
2 . 0 %. 

Analysis 

Samples: Standard solution and Sample solution 
Caiculate the percentage of the labeled amount of 
betamethasone (C^H^FO*) in the portion of Ointment 
taken: 


Result = (fo/fe) x (Cs/Cu) x (Mn/Mn) x 100 

Ru = peak height ratio of betamethasone 

dipropionate to the intemaf standard from 
the Sample solution 

R% - peak height ratio of betamethasone 

dipropionate to the interna! standard from 
the Standard solution 

Cs - concentration of USP Betamethasone 

Dipropionate RS in the Standard salution 
(mg/mL) 

Cu - nominał concentration of betamethasone from 
the Sample solution (mg/mL) 

Mr) = moJecular weight of betamethasone, 3 92.46 


Mn - molecuJar weight of betamethasone 
dipropionate, 504.59 
Acceptance criteria: 90.0%-l 10.0% 

PERFORMANCE TESTS 

* Minimum Fili (755): Meets the reguirements 

AODITIONAL REQU1REMENT5 

* Packaging and Stgrage: Preserve In cotlapsible tubes or 

tight containers. Storę at 25 u , with excursions permitted 
between 15° and 30°. Protect from freeztng. 

® USP Reference Standards (11) 

USP Beclomethasone Dipropionate RS 
USP Betamethasone Dipropionate RS 


Betamethasone Sodium PBnospfoaie 


o 



C^HhsFNazOeP 516.40 

Pregna-1 ,4-diene-3,2Q-dione, 94luoro-11,17-dihydroxy- 
ló-methyl-21-(phosphonooxy)-, disodium salt, (11/^16/3)-; 
9-Fluoro-l 1 /3,1 Z^l-tnhydroKy-ló/hmethylpregna-l^-diene- 
3,20-dlone 21-(disodium phosphate) [151-73-5]. 

DEFINITION 

Betamethasone Sodium Phosphate contains NIT 97.0% and 
NMT 103.0% of betamethasone sodium phosphate 
(C 2 zHzsFNa 2 OBP), calculated on the anhydrous basis. 

IDENTIFICATION 
® A, flNFRARED ABSORPTION (197M) 

* B. thin-Layer Chromatographic Identification Test 

( 201 ) 

Standard solution: 1 mg/mL of USP Betamethasone 
Sodium Phosphate RS in methanol 
Sample solution: 1 mg/mL of Betamethasone Sodium 
Phosphate in methanol 
Chromatographic system 
Application volume: 10 pL 

Developing solvent system: 500 mL of butyJ alcohol 
and 200 mL of dilute hydrochloiic acid (1 in 12). Ptace 
in a separatory funnel, and mix. Use the organie layer 
as the deve!oping so!vent. 

Spray reaaent: Sulfuric acid, methanol, and nitric acid 
( 10 : 10 : 1 ) 

Analysis 

Samples: Standard solution and Sample solution 
Proceed as directed in the chapter, except to spray the 
piąte with Spray reagent , and heat at 105° for 10 
min. 

Acceptance criteria: Meets the reguirements 

* C. Identification Tests—General, Sodium (191) and Phos¬ 
phate (191) 

Analysis: Jgnite it at 800° (see Residue on Ignition 
(281)). 

Acceptance criteria: The residue meets the require- 
ments for sodium and phosphate. 

ASSAY 

* PROCEDURĘ 

Mobile phase: Methanol and 0,07 M anhydrous mono- 
basic potassium phosphate (3:2) 

Diluent: Methanol and water (3:2) 

Standard solution: 0.17 mg/mL of USP Betamethasone 
Sodium Phosphate RS in Diluent 
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Sample solution: 0.17 mg/mL of Betamethasone So- 
dium Phosphate in Diluent 
Chromatographic system 
(See Chromatogropny (621), System Suitability.) 

Modę; LC 

Detector: UV 254 rrm 
Column: 3.9-mm x 30-em; packing LI 
Ftow ratę: 1,5 mL/min 
Injection voiume: 20 pL 
System suitability 
Sample: Standard solution 
Sultability reąuirements 
Tailing factor: NMT 2 
Relative standard devlation: NMT 3.0% 

Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of betamethasone sodium 
phosphate (C^H^FNajGnP) in the portion of 
Betamethasone Sodium Phosphate taken; 


Result - (rjr 5 ) x (Cs/Cu) x 100 


= peak response from the Sample solution 
= peak response from the Standard solution 
- concentration of USP Betamethasone Sodium 
Phosphate RS in the Standard solution 
(mg/mL) 

= concentration of Betamethasone Sodium 
Phosphate in the Sample solution (mg/mL) 
Acceptance criteria: 97.0%-103.“' 
basis 


fu 

rs 

Cs 


Cu 


J3 .0% on the anhydrous 


IMPURITIES 

* Limit of Phosphate Sons 

Standard phosphate solution and Phosphate reagent 

A: Prepare as directed in Phosphate in Reagents (see 
Reagenty Indicators, and Solutions—General Tests for 
Reagents ). 

Phosphate reagent B: Dis$olve 350 mg of p-methy- 
laminophenol suffate in 50 mL of water. Add 20 g of 
sodium metabisulfite, mix to dissolve, and dilute with 
water to 100 mL. 

Standard solution: Dilute 5,0 mL of Standard phosphate 
solution in a mixture of 10 mL of water and 5 mL of 2 N 
sulfuric add contained in a 25-mL volumetric fiask, by 
warming if necessary, Add 1 mL eath of Phosphate rea¬ 
gent A and Phosphate reagent B , dilute with water to 
25,0 mL, mrx, and allow to stand at room temperaturę 
for 30 min. 

Sample solution: Dtssolve 50 mg of Betamethasone So¬ 
dium Phosphate in a mixture of 10 mL of water and 
5 ml of 2 N sulfuric acid contained in a 25-mL volumet- 
ric fiask, by warming if necessary. Add 1 ml each of 
Phosphate reagent A and Phosphate reagent 8, dilute 
with water to 25.0 mL, mix, and allow to stand at room 
temperaturę for 30 min* 

Instrumenta! conditlons 
Modę: Vis 

Analytkal wavelength: Maximum absorbance at 
about 730 nm 
Celi: 1 cm 
Blank: Water 
Analysis 

Sam pies: Standard solution and Sampie solution 
Acceptance criteria: The absorbance of the Sample so¬ 
lution is NMT that of the Standard solution * The limit is 
1.0% of phosphate (P0 4 ). 

* Limit of Free Betamethasone 

Sample stock solution: 1.0 mg/mL of Betamethasone 
Sodium Phosphate in water, prepared as follows. Dis- 
solve 25.0 mg of Betamethasone Sodium Phosphate in 
water to make 25.0 mL. 

Sample solution: Transfer 5.0 mL of the Sample stock 
solution to a separator, and extract with three 25-mL 
portions of chloroform. Filter each extract through a 


chlorofoim-saturated cotton pledget, combining the fil- 
trates m a conical fiask, Evaporate the chloroform on a 
steam bath to dryness with the a id of a current of a Ir, 
and dissolve the residue in methanol to make 25.0 mL, 
Blank solution: Transfer 5.0 mL of water to a separator, 
Proceed as directed in Sample solution, beginning with 
"extract with three 25-mL portions of chloroform'', 
Instrumental conditions 
Modę: UV 

Analytical wavelength: Maximum absorbance at 
about 239 nm 
Celi: 1 cm 
Blank: Blank solution 
Analysis 

Sample: Sample solution 

Calculate the guantity, in mg, of free betamethasone 
in the portion of Betamethasone Sodium Phosphate 
taken: 

Result - A x. 3.125 


Acceptance criteria: NMT 0,25 mg (1.0%) 

SPECfFIC TESTS 

* Optical Rotation, Specific Rotation (781S) 

Sample solution: 10 mg/mL 
Acceptance criteria: +99° to +105° 

* Water Determinatjon, Method I (921): NMT 10.0% 

ADDITIONAL REQUIREMENTS 

■ Packaging and Storage: Preserve in tight containers. 

* USP Reference Standards (11) 

USP Betamethasone Sodium Phosphate RS 


Betamethasone Sodium Phosphate 
Injection 

» Betamethasone Sodium Phosphate injection is a 
stenie solution of Betamethasone Sodium Phos¬ 
phate in Water for Injection. It eon tai ns an 
amount of betamethasone sodium phosphate 
(C 22 H 28 FNa 2 0 sP) equivalent to not less than 
90.0 percent and not morę than 110.0 percent of 
the labeled amount of betamethasone 
(C 22 H 29 F O5), 

Packaging and storage —Preserve in single-dose or in 
muftiple-dose containers, preferabiy of Type I glass. 

USP Reference standards (11)— 

USP Betamethasone Sodium Phosphate RS 
USP Endotoxrn RS 

Identification —Dilute the Injection with methanol, if nee- 
essary, to obtain a solution contarning about 2 mg of 
betamethasone sodium phosphate per mL. Separately apply 
10 pL of this test solution and 10 pi of a solution of USP 
Betamethasone Sodium Phosphate RS in methanol contain 
ing 2 mg per mL to a thin-Jayer chromatographic piąte (see 
Chromatography {62^)) coated with chromatographic siltca 
gel mixture. Develop the chromatogram in an eguilibrated 
chamber containing rt-butyl alcohofprevtously shaken with 
1 N hydrochloric acid, until the solvent front has moved 
about three-fourths of the length of the piąte. Remove the 
piąte from the devełoping chamber, air-dry, then spray with 
a mixture of sulfuric acid, methanol, and nitric acid 
(10:10:1), Heat the piąte at 105° for 10 minutes: the 
vaiue of the principal spot from the test solution corre- 
sponds to that obtained from the Standard solution. 
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Bactenal Eandotojcms Test (85)—It eon tai ns not morę 
than 29.2 USP Endotoxin Units per mg of betamethasone. 
pJH (791): between 8.0 and 9.0. 

Partioiiate ftlatter m Injections {788): meets the re- 

guirements for small-volume injections. 

Other rec|uiremerats—-It meets the requirements under In- 
jections ano Implanted Drug Products {1}. 

Assay— 

Mobile phase —Prepare a ffltered and degassed mixture of 
methanol and 0,05 M monobasic potassium phosphate 
(1:1). Make adjustments if necessary (see System Suitability 
under Chromatography (621)). 

fn terno! standard solutian —Transfer about 100 mg of 
butylparaben to a IGO-mL yolumetric fiask, add methanol to 
yolume, and mix* 

Standard preparation—Us\ng an aceurately weighed quan- 
tity of USP Betamethasone Sodium Phosphate RS, prepare a 
solution in water contatning 4 mg per mL Transfer 3.0 ml 
of this solutton to a 25-mL yolumetric fiask, add 5,0 mL of 
Interno! standard solutian , dli Ute with water to yolume, and 
mix to obtain a solution having a known concentration of 
about 0.5 mg of USP Betamethasone Sodium Phosphate RS 
per mL 

Assay preparathn —Transfer an aceurately measured vol- 
u me of Injection, equivalent to about 9 mg of 
betamethasone, to a 25-mL yolumetric fiask. Add 5.0 ml of 
the Interna! standard solution, dilute witli water to yolume, 
and mix* 

Chromatographic system (see Chrppatography (621 ))—The 
liguid chromatograph is eoulpped with a 254-nm detector 
and a 3.9-mm x 30-cm column that contains packtng LI. 
The fiow ratę is about 2 mL per minutę. Chromatograph the 
Standard preparation, and record the peak responses as di- 
rected for Procedurę: the resolution, R, between the analyte 
and internal standard peaks is not less than 5; and the rela- 
tive standard deyiation for replicate injections is not morę 
than 2 . 0 %. 

Procedurę —Separately inject equal volumes (about 20 pL) 
of the Standard preparathn and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks. The relatiye retention 
times are about 2.4 for butylparaben and 1*0 for 
betamethasone sodium phosphate, Calculate the auantity, 

In mg, of C 22 H 29 FO 5 in each mL of the Injection taken by 
the formula: 

(392.47 / 516.41 )(25C/ V)(Ru / fis) 

in which 392,47 and 516.41 are the mofecular weights of 
betamethasone and betamethasone sodium phosphate, re- 
5 pecttvely; C is the concentration, in mg per ml, of USP 
Betamethasone Sodium Phosphate RS in the Standard prepa¬ 
ration; V is the yolume, in mL, of Injectlon taken; and Ru 
and Rs are the peak response ratios obtained from the Assay 
preparation and the Standard preparathn, respectively. 


Betamethasone Sodium Phosphate and 
Betamethasone Acetate Injectable 
Syspensiora 

» Betamethasone Sodium Phosphate and 
Betamethasone Acetate Injectable Suspenston is a 
stenie preparation of Betamethasone Sodium 
Phosphate in solution and Betamethasone Ace¬ 
tate in suspension in Water for Injection. It con- 
tains an amount of betamethasone sodium phos¬ 
phate (C 22 H 2 eFNa 20 s P) equivalent to not less 


than 90.0 percent and not morę than 115.0 per- 
cent of the labeled amount of betamethasone 
(C22H29FO5), and not less than 90.0 percent and 
not morę than 115.0 percent of the labeled 
amount of betamethasone acetate (C24FbiF0 6 ). 

Packaging and storage—Preserve in multlple-dose con- 
talncrs, prcferably of Type I glass. 

USP Keference standards (11)— 

USP Betamethasone Acetate RS 

USP Betamethasone Sodium Phosphate RS 

USP Endotoxin RS 

I de nt if icati on— 

A: Thin-foyer chromatographic Identification test {201)— 

Test Solutton —Di lute 2 ml with 2 mL of methanol. 

Standard solution —Prepare a solution of USP 
Betamethasone Sodium Phosphate RS in a mixture of meth¬ 
anol and water (1:1) having a concentration of 2 mg per 
mL, 

Deveioping so!vent system , Spray reagent, and Procedurę— 
Proceed as directed for Identification test B under 
Betamethasone sodium phosphate. 

B: Test solution —Use the Test solution prepared for Identi¬ 
fication test A. 

Standard solution —Prepare a solution of USP 
Betamethasone Acetate RS in a mlxture of methanol and 
water (1:1) havlng a concentration of 1.5 mg per mL. 

Devehping solvent system and Procedurę —Proceed as di¬ 
rected for Identification test B under Betamethasone. 
Bacterial Emtdi®toxins Test (85)—It contains not morę 
than 29.2 USP Endotoxin Units per mg of betamethasone. 
pH {791): between 6.8 and 7.2. 

Other reguirements—It meets the reguirements under Im 
jections and implanted Drug Products {1). 

Assay— 

Mobile phase—Prepare a fiftered and degassed mbeture of 
methanol and 0*075 M monobasic potassium phosphate 
(7:5)* Make adjustments if necessary (see System Suitability 
under Chromatography (621)). 

Internal standard solution —Transfer about 50 mg of 
methyltestosterone to a 50-mL yolumetric fiask, aad metha¬ 
nol to yolume, and mix. 

Standard preparation— Transfer about 63 mg of USP 
Betamethasone Sodium Phosphate RS, aceurately weighed, 
to a 25-mL yolumetric fiask, add Mobile phase to yolume, 
and mix (Solution 7). Transfer about 45 mg of USP 
Betamethasone Acetate RS, aceurately weighed, to a 25-mL 
yolumetric fiask, add methanol to yolume, and mlx ( Solution 
2). Pipet 5 mL each of Solution 1 and Solution 2 into a 
100-mL yolumetric fiask* Add 10,0 mL of Internal standard 
solution , di lute with Mobile phase to yolume, and mix to 
obtain a Standard preparathn having known concentrations 
of about 126 jag of USP Betamethasone Sodium Phosphate 
RS per mL and 90 pg of USP Betamethasone Acetate RS per 
ml. 

Assay preparathn —Using a "To contain" pipet transfer an 
aceurately measured yolume of the well-mixed Injectable 
Suspension, equiva!ent Lo about 9 mg of belami Lhasune 
acetate, to a 100-mL yolumetric fiask. Rinse the pipet with 
about 10 mL of Mobile phase , collecting the rinse in the voL 
umetric fiask. Add 10*0 mL of internal standard solution, di- 
lute with Mobile phase to yolume, and mix. 

Chromatographic system (see Chromatography (621))—The 
liquid chromatograph is eguipped with a 254-nm detector 
and a 3.9-mm x 30-cm column that contains packing LI* 
The flow ratę Is about 1,2 mL per minutę. Chromatograph 
the Standard preparation, and record the peak responses as 
directed for Procedurę: the resolution, R, between the 
betamethasone phosphate and betamethasone acetate 
peaks is not less than 5,0, and the resolution, R t between 
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the betamethasone acetate and internal standard peaks is 
not less than 3,0, and the relative standard deviation for 
replicate injections is not morę than 2 , 0 %, 

Procedurę —Separately inject equal volumes (about 20 uL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks, The relative retention 
times are about 0.5 for betametnasone phosphate, 1,7 for 
fnethy Itestosterone, and 1,0 for betamethasone acetate. Cal- 
culate the quantity, in mg, of betamethasone acetate 
(Ca-łHaiFO*) in each mL oT the Injectable Suspension taken 
by the formula: 

0.1 C/V(R U /Rs) 

in which Cis the concentration, In jag per mL, of USP 
Betamethasone Acetate RS in the Standard preparation; V is 
the volume, in ml, of Injectable Suspension taken; and 
and fli are the peak response ratios obtained for 
betamethasone acetate and methyltestosterone from the As¬ 
say preparation and the Standard preparation, respettively, 
Calculate the auantity, in mg, of betamethasone (C 22 H 29 FO 5 ) 
equivalent to the auantity of betamethasone sodium phos¬ 
phate (CzzHzsFNaiOaP), in each ml of the Injectable Suspen¬ 
sion taken by the formula: 

{392,46/516.41){0,1 C/V){Ru / R s ) 

in which 392,46 and 516,41 are the molecular weights of 
betamethasone and betamethasone sodium phosphate, re- 
speetively; C is the eon centrali on, in pg per mL, of USP 
Betametnasone Sodium Phosphate RS in the Standard prepa¬ 
ration; V 15 the volume, in mL, of Injectable Suspension 
taken; and Ru and Rs are the peak response ratios obtained 
for betamethasone phosphate and methyltestosterone from 
the Assay preparation and the Standard preparation, respec- 
tively. 


Betamethasone Valerate 



C 2 ?H 37 FO s 476.58 

Pregna-1,4-diene~3,2Q-dione, 9-fluoro-l 1,21 -dibydroxy- 
1 6-methyM7-[(1 -oxopentyl)oxy]-, (11 p,16p)-. 

9-FIuoro-1 f fi, 1 7,21 -trihydroxy-16/3-methyl pregna-1,4-diene- 
3,20-dione 17-vaIerate [2152-44-5]. 

» Betamethasone Valerate contains not less than 
97,0 percent and not morę than 103.0 percent of 
C27H37FO6/ calculated on the dried basis. 

Packaging and storage —Preserve in tight containers. 

USP Reference standards (11)— 

USP Beclomethasone Dipropionate RS 
USP Betamethasone Valerate RS 
Identification— 

A: Infrared Absorption (197M), 

B: Thin-Layer Chromatographk Identification Test (201)— 
Test solution: 1 mg per mL, in alcohol. 

Developing solvent system: a mixture oftoluene and ethyJ 
acetate (1:1), 


Procedurę —Proceed as directed in the chapter. Spray the 
piąte with a mixture of sulfune acid, methanol, and nitric 
add (10:10:1), and heat at 105° for 15 minutes, 

Specific rotation (781S): between +75° and +82°. 

Test solution: 10 mg per mL, in dioxane. 

Lass on drying (731)—Dry it at 105° for 3 hours: it loses 
not morę than 0.5% of its weight. 

Rcsiduc on ignition (281): not morę than 0 . 2 %, a plati- 
num crudble being used. 

Chromatographic p nr I ty— 

Mobile phase —Prepare a fiitered and degassed mixture of 
acetonitrile, water, and glacial acetic acid (550:450:1). Make 
adjustments if necessary (see System Suitabiiity under Cftro- 
matography (621)). 

Test solution —Transfer about 4 mg of Betamethasone Vaf- 
erate, accurately weighed, to a suitable fiask. Add 10 mL of 
Mobile phase, and shake until dissolved. 

Chromatographic system (see Chromatography (621))—The 
liquid chromatograph ts eauipped with a 254-nm detector 
and a 4,6-mm x 15-cm column that contains packing LI. 
The fiow ratę is about 1 ml per minutę. Chromatograph the 
Test solution, and record the peak responses as directed for 
Procedurę: the resolution, R, between betamethasone valer- 
ate and any impurity is not less than 1.5; and the column 
effrciency is not less than 9000 theoretical plates. 

Procedurę— Inject a volume (about 10pL) of the Test solu¬ 
tion into the chromatograph, record the chromatogram, 
and measure all of the peak responses. Calculate the per- 
centage of each impurity in the portion of Betamethasone 
Vaferate taken by the formula: 

100 (<i/rO 

in which n is ihe peak response for each impurity; and r* Is 
the sum of ałl the peak responses: not morę than 1 . 0 % of 
any individual impurity is found; and not morę than 2 . 0 % 
of total impurities is found. 

Assay— 

Mobile phase —Prepare a fiitered and degassed mixture of 
aceton itrile and water (3:2). Make adjustments if necessary 
(see System Suitabiiity under Chromatography (621)). 

Internal standard solution —Transfer about 40 mg of 
beclomethasone dipropionate to a 100-mL volumetric fiask, 
add a solution of glacial acetic acid in methanol (1 in 1000 ) 
to volume, and mik. 

Standard preparation —Transfer about 30 mg of USP 
Betamethasone Valerate RS, accurately weighed, to a 50-mL 
volumetric fiask, add a solution of glacial acetic add in 
methanol (1 in 1000) to volume, and mix. Transfer 5,0 ml 
of this solution to a suitable stoppered vial, add 10.0 mL of 
InternaI standard solution , and mtx to obtain a solution hav- 
ing a known concentration of about 0.2 mg of USP 
Betamethasone Vaferate RS per mL, 

Assay preparation —Transfer about 60 mg of Betameth¬ 
asone Valerate, accurately weighed, to a 100-mL volumetric 
fiask, add a solution of glacial acetic acid in methanol (1 in 
1000) to volume, and mix. Transfer 5.0 mL of this solution 
to a suitable stoppered vial, add 10.0 mL of Internal stan¬ 
dard solution , and mix, 

Chromatographic system (see Chromatography (621))—The 
fiquid chromatograph is equipped with a 254-nm detector 
and a 4-mm x 30-cm column that contains packing LI. The 
flow ratę is about 1.2 mL per minutę. Chromatograph the 
Standard preparation, and record the peak responses as di¬ 
rected for Procedurę: the relative retention times are about 
1 .7 for beclomethasone dipropionate and 1.0 for 
betamethasone valerate; the resolution, R, between 
betamethasone valerate and bedomethasone dipropionate is 
not less than 4.5; and the relatlve standard deyiation for 
replicate injections is not morę than 2 . 0 %. 
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Procedurę —Separately inject equal volumes (about 10 pL) 
of the Standard preparation and the Assay p repa radon into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks. Calcu fate the quan- 
tity, En mg, of C 27 H 37 FO 6 in tne portion of Betamethasone 
Valerate taken by the formula: 

300 C(R 0 / 

in which Cis the concentration, in mg per mL, of USP 
Betamethasone Valerate RS in the Standard preparation; and 
Ru and flj are the peak response ratios obtained from the 
Assay preparation and the Standard preparation, respectfvely. 


Betamethasone VaSerate Cream 


DEFINITtON 

Betamethasone Valerate Cream contains an amount of 
betamethasone va(erate (C 27 H 37 FG 6 ) equivafent to NLT 
90,0% and NMT 110.0% of the labeled amount of 
betamethasone (CizH^FO*), in a suitabie cream base. 

IDENTIFICATION 


Detete the fot/owlng: 

A* Tbin-Layer Cmroiyiatographic Identification Test 

< 201 ) 

Standard solution; 1 mg/mL of USP Betamethasone 
Valerate RS in alcohol 

Sample solution: Transfer an amount of Cream, equiva- 
leni to 2 mg of betamethasone, to a separator, add 
20 mL of water and 2 mL of dtlute hydrochlonc acid (1 
in 120), and mix. Extraci with four 50-mL portions of 
chloroform, and combine the extracts. Filter through a 
cotton pledgel, previously fayered over with anhydrous 
sodium sulfate. Evaporale the filtrates on a steam bath 
under a stream of ary nitrogen to dryness. Dissolve the 
residue in alcohol to obtain a solution containing about 
1 mg/mL. 

Developing solvent system: Toluene and ethyl acetate 
( 1 : 1 ) 

Application volume; 10 |iL 

Analysls 

Samples: Sample solution and Standard solu t/on 
Proceed as directed in the chapter, Spray the piąte 
with a mbtture of su [furie acid, mętnanol, and nitric 
acid (10:10:1), and heat at 105° for 15 min, AU sNQ 

Add the faftowing: 

A * A. The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution , as 
obtained in the Assay, *^0 

Add the fołlewing: 

B, The UV spectrum uf the major peak of the Sample 
solution corresponds to that of the Standard solution , as 
obtained in the Assay. awpjo 


A5SAY 


Change to read: 

o Procedurę 

^Solution A: Water 
Solution B: Acetonitrile 
Mobile phase: See Table 1. 


Table 1 


Time 

(min) 

Solution A 

(%) 

Solution B 
(%) 

0.0 

63 

37 

7.0 

63 

37 

15.0 

30 

70 

19.0 

30 

m 

19.1 

10 

90 

21.0 

10 

90 

21.1 

63 

37 

25.0 

63 

37 


Diiuent A: Tetrahydrofuran and water (50:50) 

Diluent B: Acetonitrile and water (40:60) 

System suitability solution: 25 jag/ml of USP 
Betamethasone Valerate RS and IGpg/mL of USP 
Betamethasone Valerate Related Compound A RS in Dib 
uent 8. Sonicate to dissolue if necessary. 

Standard solution: 25 pg/mL of USP Betamethasone 
Valerate RS in Diiuent 6 , Sonicate to dissolve if 
necessary. 

Sample solution: Nominał ly 20 pg/mL of 
betamethasone, prepared as follows. Transfer L0 mq of 
betamethasone from a portion of Cream to a suitabie 
gfass centrifuge tubę, Add 15.0 mL of Diiuent A and mix 
with a vortex mixer to disperse the sample thoroughly, 
Add 35.0 mL of Diluent 8 and sonicate for 10 min with 
intermittent shaking. Centrifuge to obtain a elear super- 
na tan t Pass through a suitabie filter of 0.2-pm porę size 
using a glass syringe. Discard the first 1 mL. 
Chromatographic system 
(See Chromatograpny (62^) f System Suitability.) 

Modę: LC 

Detector: UV 240 nm. For Identification B f use a diodę 
array detector in the rangę of 200-400 nm. 

Cdumn: 4 , 6 -mm x 15-cm; 3.5-pm packing LI 
Temperatures 
Autosampler: 4° 

Column: Ambient 
Flow ratę: i mL/min 
injection vofume: 1 00 |xL 
System suitability 

Samples: System suitability solution and Standard 
solution 

[NoTE—See Table 2 for relative retention times.J 
Suitability reguirements 

Resolutron: NLT 2.0 between betamethasone valerate 
and betamethasone vaJerate related compound A, 
System suitability solution 
Tailrng factor: NMT 2.0, Standard solution 
Relativc standard dcviation: NMT 1.0%, Standard 
solution 
Analysls 

Samples: Standard solution and Sample solution 
Calcu la te the percentage of the labeled amount of 
betamethasone in the portion of Cream 

taken: 

Result - (rty/fs) x (Q/C u ) x (AWiV#) x 1 00 

fii “peak response from the Sample solution 

r* = peak response from the Standard solution 
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Q = concentration of USP Betamethasone Valerate 
RS in the Standard soiution (gg/mL) 

Cu - nominał concentration of betamethasone in 
the Sample solution (pg/mL) 

= molecular weight of betamethasone, 392.46 
Mti - motetu far weight of betamethasone valerate, 
476,58auspjo 

Acceptance cnteria: 90,0%-I T 0.0% 

IMPURITIES 


Add the fottowing: 

A * ORGANK IMPURITIES 

Solution A, Solution B, Mobile phase, Drluent A, Pib- 
ent B, System suitability solution, Sample solution, 
and Chromatographic system; Proceed as diretted in 
fhe Assoy. 

Standard solution: 0.25 gg/mL each of USP 
Betamethasone RS, USP Betamethasone Valerate RS, 
and USP Betamethasone Valerate Related Compound A 
RS in Diluent B. Sonicate to dissolve if necessary. 

System suitability 

Samples: System suitability solution and Standard 
solution 

[Notę—S ee Tobie 2 for relative retention limes.] 
Suitability requirements 

Resofution: NIT 2,0 between betamethasone valerate 
and betamethasone valerate related compound A, 
System suitability solution 

Relative standard deviation: NMT 5%, Standard 
solution 
Analysis 

Samples: Sample solution and Standard solution 
CaicuJate the percentage of each specified degradation 
product in the portion of Cream taken: 

Result = (Wer) x (Cd Cu) x 100 

ru = peak response of each specified degradation 
product from the Sample solution 
rs - peak response of the corresponding USP 
Reference Standard from the Standard 
solution 

Cs = concentration of the corresponding USP 

Reference Standard in the Standard solution 
(pg/mL) 

Cu = nominał concentration of betamethasone in 
the Sample solution (pg/mt) 

Calcu la te the percentage of eacn un specified 
degradation product in the portion of Cream taken; 

Result = (rJh) x (G/C,) x (Kr/K*) x 100 

fu = peak response of each unspecified degradation 
product from the Sample solution 
Cs - peak response of betamethasone valerate from 
the Standard solution 

C s - concentration of USP Betamethasone Valerate 
RS in the Standard solution (pg/mL) 

C v ~ nominał concentration of betamethasone in 
the Sample solution (pg/ml) 

M,i ~ molecular weight ot betamethasone, 392.46 
M ,2 = molecular weight of betamethasone valerate, 

476.58 

Acceptance criteria: See Tobie 2. Disregard any impu- 
rity peak less than 0.1%, 


Table 2 


Name 

Relative 

Retention 

Time 

Acceptance 
Criteria, 
NMT (°fo) 

Betamethasone 

0.30 

7.0 

Betamethasone vaferate 

1.00 

_ 

Betamethasone vaJerate refated 

coiMuouriU A 

1.04 

1.0 

Any indiyiduaf unspecified 
degradation product 

— 

7.0 

Total decrradation Products 

— 

2.0 


AU SN 0 

SPEC 8 FIC TESTS 

* Microbial Enumeration Tests (61) and Tests for Speci¬ 
fied Microorganisms (62): It meets the requirements of 
the tests for absence of Staphylococcus aureus and Pseu- 
domonas aeruginosa . 

* Minimum Fill (755): Meets the requirements 

ADDITIONAL REQUIREMENTS 

* Fackaging and Storage: Preserve in coliapsibłe tubes or 
in tight containers, 

Change to read; 

* USP Reference Standards (11) 

A USP Betamethasone RSaosno 
USP Betamethasone Valerate RS 
A USP Betamethasone Yalerate Related Compound A RS 
9-Fluoro-l1/1,1 7-dihydrGxy-1ó/f-rnethyl-3,20-diox- 
opregna-1,4-dien-21-yl valerate, 

CwHwFO* 476.5Ba USP4Q 


EBetametlliasorce Valerafe Lotion 


» Betamethasone Valerate Lotion contains an 
amount of Betamethasone Valerate (C 2 ?\-\^7f0 6 ) 
equivalent to not less than 95.0 percent and not 
morę than 115.0 percent of the labeled amount 
of betamethasone (C22H29FG5). 

Packaglrag and storage —Preserve tn tight, fight-resistant 
containers, and storę at controlled room temperaturę. 

USP Reference standards (11)— 

USP Betamethasone Valerate RS 

Identification —Mix an amount of Lotion, equivalent to 
about 5 mg of betamethasone, with a mixture of methanol 
and chloroform (2:1) to make 10 mL Apply 20 pi of this 
solution and 20 pl of a Standard solution of USP 
Betamethasone Yalerate RS in a mixture of methanol and 
chloroform (2:1) containing 0.6 mg per mL to a suitable 
thin-layer chromatographic piąte (see C hromotography 
(621)) coated with a 0,25-mm layer of chromatographic sil- 
ica gel mixture. Allow the spots to dry, and devefop the 
chromatogram in a solvent system consisttng of a mixture of 
chloroform and ethyl acetate (1:1), until the solvent front 
has moved about tnree-fourths of the length of the pfate. 
Remove the piąte from the developing cham ber, mark the 
solvent front, and allow the solvent to evaporate. Yiew the 
spots under UV tight: the R F vaiue of the principal spot ob- 
tained from the test solution corresponds to that obtained 
from the Standard solution. 

Microbial enuineration tests (61) and Tests far speci¬ 
fied microorganisms (62}—It meets the requirements of 
the tests for absence of Staphylococcus aureus and Pseudo- 
monas aeruginosa, 
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Minimum fili (755): meets the requlrements. 
pH (791): between 4,0 and 6 , 0 , 

Assay— 

Mobile phase and Chromatographic system —Proceed as di¬ 
rected in the Assay under Betamethasone Valerate. 

Interna! standard solution —Transfer about 50 mg of 
beclomethasone dipropionate to a 25-mL volumetric fiask, 
add chloroform to volume, and mix. 

Standard preparatiom —Transfer about 40 mg of USP 
Betamethasone Yaierate RS, accurately weighed, to a 25-mL 
volumetric fiask, add chloroform to vo!ume, and nnix. Pipet 
2 ml of this solution into a 50-mL centrifuge tubę, add 
10 ml of 0.1 N hydrochforic add, then add 2.0 mL of Inter¬ 
na! standard solution . Insert the stopper into the tubę, shake 
vigorously for about 2 minutes, and centrifuge to separate 
the phases. Using a syringe, transfer the lower, chloroform 
phase to a smali stoppered vial. Evaporate the chloroform 
on a steam bath, at Iow heat, with the aid of a stream of 
nitrogen. Add 4,0 ml of a 1 in 1000 solution of glacial ace- 
tic acid in methanol, and swirl to dissolve the residue, 

Assay preparation —Transfer an accurately weighed por- 
tion of Lotion, equtvalent to about 2,5 mg of 
betamethasone, to a stoppered, 50-mL centrifuge tubę. Add 
10.0 ml of 0,1 N hydrochlorlc add, insert the stopper, and 
shake to disperse the spęd men, Add 2.0 ml of chloroform 
and 2.0 mL of !nterna! standard solution, insert the stopper, 
and proceed as directed for Standard preparation, begmning 
with "shake v3gorousiy for about 2 minutes," 

Procedurę —Proceed as directed for Procedurę in the Assay 
under Betamethasone Va!erate . Calculate the quantity, in mg, 
of betamethasone (C 32 H 39 FO 5 ) in the pardon of Lotion taken 
by the formula: 

(392.46 / 476.59)(4QC Ru / Pi) 

in which 392.46 and 476,59 are the molecular weights of 
betamethasone and betamethasone valerate, respectively; C 
is the concentration, in mg per mL, of USP Betamethasone 
Valerate RS in the Standard preparation; and Ru and fts are 
the peak response ratios obtained from the Assay prepara- 
don and the Standard preparation, respectively. 


Betamethasone Va Bera te Ointment 

DEFINITION 

Betamethasone Valerate Ointment contains an amount of 
betamethasone valerate (C 27 H 37 FO 6 ) equivalent to NLT 
90.0% and NMT 110.0% of the labeled amount of 
betamethasone (C 22 H 29 FO 5 ), in a suitabte ointment base. 

IDENTIFICATION 


Delete the fattowing: 

*• A. Thin-Layer Chromatographic Identification Test 

( 201 ) 

Standard solution: 1 mg/mL of USP Betamethasone 
Valerate RS in alcohoi 

Sample solution: Transfer the equivalent to 2 mg of 
betamethasone From the Ointment to a separator. Add 
20 mL of water and 2 mL of dflute hydrocn forte acid (1 
in 120). Extract with four 50-mL portions of chloroform, 
and combine the extracts. Filter tnrough a cotton 
pledget, prevtously iayered over with anhydrous sodium 
suifate. Eyaporate the filtrates on a steam bath under a 
stream of ary nitrogen to dryness. Dissolve the residue 
in aicohol to obtain a solution containing 1 mg/mL, 


Chromatographic system 

(See Chromatograpny (621), Thin-Layer Chromato- 
graphy.) 

Adsorbent: 0.25-mm layer of chromatographic sifica 
ge! mixture 

Application volume: TOpL 

Developing solvent system: Toluene and ethyl ace- 
tate ( 1 : 1 ) 

Spray reagent; A mixture of sulfuric acid, methanol, 
ancfnttric acid ( 10 : 10 : 1 ) 

Analysis 

Samples: Sample solution and Standard solution 

When the solvent front has moved three-fourths of the 
length of the piąte, remove the piąte from the cham- 
ber, mark the $olvenl front, and aflow to air-dry. Lo- 
cate the spots on the piąte by spraying lightly with 
Spray reagent, and dry at 105" roi 15 min. 

Acceptance cnteria: The Rf value of the principat spot 

of the Sample solution corresponds to that of the Stan¬ 
dard solution. amp4q 

Add the folfowing: 

A, The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution , as 
obtained in the Assay, a u* wn 

Add the fotlowfng: 

B. The UV spectrum of the major peak of the Sample 
solution corresponds to that of the Standard solution, as 
obtained in the Assay .auspm 

ASSAY 


Change to read: 

• Procedurę 

-Solution A: Water 
Solution B: Acetonitrile 
Mobile phase: See Tobie L 


Table I 


Time 

[min] 

Solution A 

(%v 

Solution B 

m\ 

0.0 

63 

37 

7.0 

63 

37 

15.0 

30 

70 

19.0 

30 

70 

19.1 

10 

90 

21.0 

10 

90 

21,1 

63 

37 

25.0 

63 

37 


Diluent A: Tetra hydro fu ran and water (50:50) 

Diluent B: Acetonitrile and water (40:60) 

System suitability solution: 25 pg/mL of USP 
Betamethasone Valerate RS and lOpg/mL of USP 
Beiamelhasune Ydeiale Related Cornpound A R5 in Dii- 
uent B. Sonicate to dissolve if necessary. 

Standard solution: 25 jug/mL of USP Betamethasone 
Valerate RS in Diluent B. Sonicate to dissolve if 
necessary. 

Sample solution: Nominally 20 jag/mL of 
betamethasone, prepared as follows. Transfer 1,0 mg of 
betamethasone from a portion of Ointment to a suita- 
ble glass centrifuge tubę, Add 15.0 mL of Diluent A and 
mtx with a vortex mixer to disperse the sample thor- 
oughly. Add 35.0 mL of Diluent B and sonicate for 10 
min with intermittent shaktng. Centrifuge to obtain a 
elear supematant and use the elear supernatanL 
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Chromatographic system 

(See Chroma tography (621), System Suitability.) 

Modę: LC 

Detector: UV 240 nm. For Identification B t use a diodę 
array detector in the rangę of 200-400 nm, 

Column: 4.6-mm x 15-cm; 3.5-jnm packing LI 
Flow ratę; 1 mL/min 
InjectJon vo1ume: 100 \il 
Autosompfer temperaturę: 4° 

System suitability 

Samples: System suitability solution and Standard 
solution 

[Notę—S ee Tobie 2 for reiative retention timesj 
Suitability reąuirements 

Resoiution: NLT 2.0 between betamethasone valerate 
and betamethasone valerate related compound A, 
System suitability solution 
Taillng factor: NMT 2.0, Standard solution 
Relative standard devfation: NMT 1.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
betamethasone (C^H^FOs) in the portlon of Ointment 
taken: 

Result - (ru/n) x (CdCu) x (Mn/M r2 ) x 100 

fu = peak response from the Sample solution 

n = peak response from the Standard solution 

Cs - concentration of USP Betamethasone Va!erate 
RS in the Standard solution (pg/mL) 

Cu - nominał concentration of betamethasone tn 
Lhe Sample solution (jug/ml) 

Mri ~ molecufar weight of betamethasone, 392.46 
~ molccufar weight of betamethasone valerate, 
470 . 58 *^. 1 ^ 

Acceptance criteria: 90.0%™110,0% 

IMPURITSES 


Add the foilowing: 

ORGANIC (MPURITłES 

Solution A, Solution B, Mobile phase, Diluent A, Dilu- 
ent B, System suitability solution, Sample solution, 
and Chromatographrc system: Proceed as directed in 
the Assay, 

Standard solution: 0.25 ttg/mL each of USP 
Betamethasone RS, USP Betamethasone Valerate RS, 
and USP Betamethasone Valerate Related Compound A 
RS in Diluent B. Sonicate to dissolve rf necessary. 

System suitability 

Samples: System suitability solution and Standard 
solution 

[NOTF.—See Tabte 2 for relative retention times.] 
Suitability requirements 

Resoiution: NLT 2.0 between betamethasone va!erate 
and betamethasone vaferate related compound A, 
System suita bili ty solution 
Tarling factor: NMT 2.0, Standard solution 
Relative standard deviatron: NMT 5.0%, Standard 
solution 
Analysis 

Samples: Sample solution and Standard solution 
Calculate the percentage of each specified degradation 
product in the portlon of Ointment taken: 

Resuft = (ruf rd x (Cs/ Cu) x 100 

ro - peak response of each specified degradation 
product from Lhe Sample solution 
r$ = peak response of the corresponding USP ■ 
Reference Standard from the Standard 
solution 


Cs - concentration of the corresponding USP 

Reference Standard in the Standard solution 
(jig/mL) 

Cu - nominał concentration of betamethasone tn 
the Sample solution (pg/ml) 

Calculate the percentage of eacn unspecified 
degradation product in the portion of Ointment taken: 

Resuk - (r u /r$) x (CJCJ) x (Mn/Mfż) x 100 

tu - peak response of each unspecified degradation 
product from the Sample solution 
rs = peak response of betamethasone valerate from 
the Standard solution 

Cs ~ concentration of USP Betamethasone Valerate 
RS in the Standard solution (pg/mL) 

Cu = nominał concentration of betamethasone tn 
the Sample solution (ug/ml) 

M r t - molecular weight of betamethasone, 392.46 
lwi,? - molecular weight of betamethasone vaierate, 
476.58 

Acceptance criteria: See Tobie 2. Disregard any impu- 
rity peak less than 0,1%, 


TabBe 2 


Name 

Relat|ve 

Retention 

Time 

Acceptance 

Criteria, 

NMT 

Betamethasone 

0.30 

1.0 

Betamethasone vaierate 

1.00 

_ 

Betamethasone yalerate 
related compound A 

1.04 

1.0 

Any indMdual unspecified 
dearadation product 

y 

1.0 

Total dearadation Products 

— 

2.0 


A USWfl 

5PEGIF1C TESTS 

• Microbial Enumeration Tests (61) and Tests for Speci- 
fied Micrgorganisms (62): Meets the requirements of 
the tests for absence of Staphylococcus aureus and Pseu- 
domonas aeruginosa 

• WlfNlMUM Fm (755): Meets the reguirements 

ADDITIONAL REQUIREMENT$ 

o (Packaging ano Storage: Preserve In collapsible tubes or 
in tight containers, and avoid exposure to excessive heat. 

Change to read: 

• USP Reference Standards (11) 

A U5P Betamethasone RSaujno 
USP Betamethasone Valerate RS 

*U5P Betamethasone Valerate Related Compound A RS 
9-Fluoro4 1/3,1 7-dihydroxy-7 6/3-methyl-3,20-diox- 
opreg na-1,4-d ien-21 -yl valerate. 

CayHsjfO* 476,5% AUSP40 


Betaxolol Hydrochloride 




'^Y> f* 


* HCI 


CiaHjgNOi ■ HCI 


343.89 
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2-Propanoi, 1 -[4-[2-(cydopropyfmethoxy)ethyl]phenoxy]-3- 

[(l-methylethyl)amino]-, hydrochloride, (+)-; 

{±)-1-[p-[2-(Cydopropyimeth0xy)ethyl]phenQxy]-3-(isopropy- 
famino)-2-propanol hydrochloride [63659-19-8]. 

DEFINITION 

Betaxolol Hydrochloride contains NLT 98.0% and NMT 
102,0% of betaxoioJ hydrochloride (CtaNz^NCb- MCI), cal- 
culated on the dried basis, 

IDENTIFICATION 
O A. 0NFRARED A&SORPTION (197K) 

® B. iDEisrriFiCATiON Tests—General, Chlohde ( 191) 

Analysis: Proceed as dtrected for alkaloidal 
hydrochJorides. 

Acceptance criteria; Meets the requlrements 

ASSAY 
® Procedurę 

Buffer: 0.025 M monobasic potassium phosphate con- 
taining 0.1% (w/v) of tetrabutyl ammonium bromtde. 
Adjust wlth 0.025 M phosphonc acid to a pH of 3,0. 
Mobile phase: Acetonitrile and Buffer (15:85) 

System suitability solution: 2* *0 mg/mL of USP Betax- 
olol Hydrach loncie RS and 1.0 mg/mL of alprenolol hy- 
drochloride in Mobile phase 

Standard solution: 2.0 mg/mL of USP Betaxolol Hydro¬ 
chloride RS in Mobile phase 

Sample solution: 2.0 mg/mL of Betaxolol Hydrochlo- 
rrde In Mobile phase 
Chromatographic system 
(See Chromatogropny {621), System Suitabilityf) 

Modę: LC 

Detector: UV 273 nm 
Column: 4,6-mm x 15-cm; 5-jim packing LI 
Ffow ratę: 1.5 mL/min 
Injection volume: 20 pL 
System suitability 
Sample: System suitability solution 
[Notę—T he relative retention Limes for alprenolol and 
betaxo[o! are 0*9 and 1,0, respectlvely.] 

Suitability reguirements 
Resolution: NLT 1.0 between alprenolol and 
betaxofol 

Taifing factor: NMT 2.0 for the alprenolol and betax- 
olol peaks 

Relative standard deviation: NMT 1,0% for the 
betaxoiol peak 
Analysis 

Samples: Standard solution and Sample solution 
Calcufate the percentage of betaxolol hydrochloride 
(C^Hz^NOz ■ HCI) tn tne portion of Betaxofol Hydro¬ 
chloride taken: 

Result = (ru/fs) x (Cs/Cu) x 100 

fu = peak response from the Sample solution 

Cs - peak response from the Standard solution 

Cs = concentration of USP BetaxoloI Hydrochloride 
RS In the Standard solution (mg/mL) 

Cu ~ concentration of Betaxolol Hydrochloride in 
the Sample solution (mg/mL) 

Acceptance criteria: 98.0%-1O2.0% on the dried basis 

IMPURITIES 

« Eesidue on Ignition (281): NMT 0.1% 


Detete the fołlowing: 

Heaw Metals, Method II {231): NMT 20 ppm# for^i i. 

|biv2QT&) 


e ORGAI4IC IMPURITIES 

Buffer, Mobile phase. System suitability solution, 
Sample solution, and System suitability: Proceed as 
dtrected in the Assay* 

Chromatographic system: Proceed as directed in the 
Assay, except to use a run time of NLT 5 times the 
retention time of betaxoloL 
Analysis 

Sample: Sample solution 

Calculate the percentage of each impurrty in the por- 
tion of Betaxolof Hydrochloride taken: 

Result = (ru/rr) x 1 00 

ru = peak response of each indMdual peak other 
than the main betaxolol peak 
r r - sum of aII the peak responses 
Acceptance criteria: NMT 1,0% for the sum of all 
impurities 

5PECIFIC TESTS 
O PH (791) 

Sample solution: 20 mg/mL 
Acceptance criteria: 4.5-6.5 
O Loss on Dryinc (731) 

Analysis: Dry under vacuum at 65* for 2 h. 
Acceptance criteria: NMT 1*0% 

AD EJ D? DOWAL REQUIREMENTS 
® Packaging and Storage: Preserve in tight containers. 

Storę at room temperaturę. 

O USP Ref EREM CE Standards (11) 

USP Betaxolof Hydrochloride RS 


Eetaxoiol Ophthalmic Solution 

DEFINITION 

Betaxolol Ophthalmic Solution is a stenie, agueous, isotonic 
solution of Betaxoloi Hydrochloride. It contains a suitabfe 
antimicrobial preservative. ft contains the equivalent of 
NLT 90.0% and NMT 110.0% of the labeled amount of 
betaxolol (CteHzsjNOb). 

IDENTIFICATION 

* A. The retention time of the major peak of the Sample 

solution corresponds to that of the Standard solution, as 
obtained in the Assay . 

* B. The UV spectrum of the major peak of the Sample 

solution corresponds to that of the Standard solution , as 
obtained in the Assay. 

ASSAY 
o Procedurę 

Buffer: Dissoke 7.1 g of anhydrous dibasic sodium 
phosphate in 800 mL of water, adjust wlth phosphoric 
add to a pH of 3.0, and di lute wfth water to 1000 mL. 
Mobile phase: Acetonitrile and Buffer ( 1:1) 

Standard solution: 0.11 mg/mL of USP Betaxolol Hy¬ 
drochloride RS in Buffer 

Sample solution; Nominally 0*1 mg/mL of betaxo3of in 
Buffer from Ophthalmic Solution 
Chromatographic system 
(See Chromotography (62 1), System Suitability.) 

Modę: LC 

Detector: UV or diodę array 280 nm. [Notę—U se the 
diodę array detector to perform Identification test B ] 





USP 40 


Official Monographs / Betaxolol 301 7 


Column: 4-mm x 25-cm; packing LI 
Flow ratę: 1.1 mL/min 
Injection voIume: 10 pL 
System soctabillty 
Sample: Standard solution 
Suitability requirements 
Tailing factor: 0 8-2.0 
Relative standard deviation: NMT 2.0% 

Analysis 

Sampies: Standard solution and Sample solution 
Calculate the percentage of the labeied amount of 
betaxolol (C^H2gN0 3 ) in Che portion of Ophthalmic 
Solution taken: 

Result - (r y /rO x (Q/Q) x (Hf/Hz!) x 1 00 

ru - peak response from the Sample solution 

O - peak response from the Standard solution 

C$ = concentration of USP Betaxolol Hydrochloride 
RS m the Standard solution (mg/mL) 

C u = nominał eon cen tra don of betaxolol in the 
Sample solution (mg/mL) 

Hi - molecuiar weight of betaxolol, 307.43 
Mr 2 - molecuiar weight of betaxoSol hydrach loride, 
343.89 

Acceptance critena: 90.0%-110.0% 

IftflPURITSES 
* ORGANIC IMPURITIES 

Mobile phase: Add 5 ml of phosphoric acid to 990 mL 
of water. Adjust with 2 M ammonium hydroxide to a 
pi-l of 3.0, and dilute with water to 1000 mL. Prepare a 
mixture of this solution and acetonitrile (45:55). Dis- 
solve 3 g of sodium dodecyl sulfate in 450 mL of the 
mixture. 

Standard solution: 2.2pq/mL of USP Betaxolol Hydra¬ 
ch loride RS in Mobile phase 

Sample solution: Nominally equiva!ent to 0.2 mg/mL 
of betaxolof in Mobile phase from Ophthalmic Solution 
Chromatographk system 
(See Chromatography {62^), System Suitability.) 

Modę: LC 
Detector: 220 nm 

Column: 4.6-mm x 25-crn; 10-pm packing LI 
Flow ratę: 1.5 mL/min 
Injection volume: 20 pL 
System suitability 
Sample: Standard solution 
Suitability requirements 
Relative standard deviation: NMT 5% 

Tailing factor: NMT 2.5 
Analysis 

Sampies: Standard solution and Sample solution 
Calculate Lhe percentage of each impurity in the por¬ 
tion of Ophthalmic Solution taken: 

Result = (ru/rO x (Cs/ Cu) x (/VWHz) x 1 00 

fu - peak response of each impurity from the 
Sample solution 

r$ - peak response of betaxolol from the Standard 
solution 

Cs - concentration of USP Betaxolo] Hydrochloride 
RS in the Standard sofution (mg/mL) 

Cu = nominał concentration of betaxolol in the 
Sample solution (mg/mL) 

Mn = molecuiar weiqht of betaxolol hydrochloride, 
343.89 

Ma - molecuiar weight of betaxolol, 307.43 


Acceptance critena 

Single largest indmdual impurity: NMT 1% 

Any other individual impurity: NMT 0.3% 

SPECU FIC TEST5 

Steriuty Tests (71): It meets the reguirements when 
tested as directed for Test for Sterility of the Product ta Be 
Examined f Membranę Filtra don. 

* PH (791): 4.0-8.0 

ADDITIONAL REQUIREMENTS 
o Packaging and Storage: Preserve in tight containers. 
Storę at room temperaturę. 

e USP REFERENtE STANDARD5 (11) 

USP Betaxofol Hydrochloride RS 


Betaxolol Tablets 


DEFINITION 

Betaxolol Tabtets contain an amount of Betaxofol Hydrochlo- 
ride eauivalent to NLT 90.0% and NMT 110.0% of the 
fabeled amount of betaxolol hydrochloride (C 1 BH 29 NO 3 - 
HCI). 

rDENTlFICATION 

* A. The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution , as 
obtained In the Assay. 

ASSAY 
® Procedurę 

Buffer: 0.025 M pH 6,0 ammonium phosphate buffer 
Mobile phase: Buffer, acetonitrile, and methanol 
(35:35:30) 

Diluent: Acetonitrile and water ( 1 :1) 

Standard solution: 2 mg/mL of USP Betaxolo! Hydra¬ 
ch loride RS in Diluent 

Sample solution: Nominally 2 mg/mL of betaxolof hy- 
drochlonde prepared as folfows. Place NLT 20 Tablets in 
a suitable volumetric fiask with an appropriate amount 
of Diluent Sonicate until the Tablets are disintegrated. 
Cool to room temperaturo, dilute with Diiuent to vol- 
ume, and filter. Use the elear filtrate. 

Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 273 nm 
Column: 4.6-mm x 15-cm; packing LI 
Flow ratę: 1.5 mL/min 
Injection volume: 10 pL 
System suitability 
Sample: Standard solution 
Suitability reguirements 
Tailing factor: NMT 3.0 
Refative standard deviation: NMT 2.0% 

Analysis 

Sampies: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
betaxolo! hydrochloride (CigH^NCh - HCI) in the por¬ 
tion of Tablets taken: 

Result - (ru/r$) x (C s /G) x 100 

r u = peak response from the Sample solution 

r 5 = peak response from the Standard solution 

O = concentration of USP BetaxoIol Hydrochloride 
RS in the Standard solution (mg/mL) 

Cu = nominał concentration of betaxolol 

hydrochloride in the Sample solution 
(mg/mL) 
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Acceptance criteria: 9G.0%-110.0% 

PERFORMANCE TE5TS 

* Dissolution {711} 

Medium: 0.01 N hydrochloric add; 500 mL 
Apparatus 2: 50 rpm 
Time: 30 min 

Standard sofution: USP Betaxolol Hydrochloride RS in 
Medium 

Sample Solutions; Sample per Dissolution (711}, Dilute 
with Medium to a concentration that ts simifar to that of 
the Standard solution. 

InstrumentaJ conditions 
Modę: UV 

Analytical wavelength: Maximum absorbance of 
about 274 nm 

Celi path: A 5-cm path length celi may be used for 
Iower dosage levels. 

Toleranees: NLT 80% (Q) of the labeled amount of 
betaxolol hydrochloride (C^H^NCh ■ HCI) is dissolved. 

* UNIFOftlWITY OF POSAGE UNII5 (905} 

Procedurę for content uniformity 
Standard solution: 0.1 mg/mL of USP BetaxoEol Hy- 
drochloride RS in 0.1 N hydrochloric acid 
Sample solution: Place 1 Tablet in a suitable volumet- 
ric fiask to obtain a concentration of betaxolol hydro¬ 
chloride, based on the labeled daim, of 0.1 mg/ml. 

Add an amount of 0.1 N hydrochloric acid equal to 
70% of the volume of the fiask. Shake by mechanical 
means until dissoNed, dilute with 0.1 N hydrochloric 
acid to volume, and mtx. Filter, and discard the first 
20 mL of the filtrate. 

Instrumental conditions 
Modę: UV 

Analytical wavelength: Maximum absorbance of 
a bo u t 274 n m 
Celi path: 1 cm 
Blank: 0.1 N hydrochloric acid 
Arialysis 

Sam pies: Standard sofution and Sample sofution 
Calculate the pereentage of the labeled amount of 
betaxolol hydrochloride (CibH&NQ» * HCf) in the 
Tablet taken: 

Result = (AufAs) x (C$fCu) x 100 

Au ~ absorbance of the Sample sofution 
As = absorbance of the Standard sofution 
Cs = concentration of USP BetaxoJol Hydrochloride 
RS in the Standard sofution (mg/mL) 

C y = nominał concentration of betaxoiol 

hydrochloride in the Sample solution 
(mg/mL) 

Acceptance criteria: Meet the requirements 

ADD1TIONAL REQUIR£MENTS 

* Packaging and Storage: Preserve in trght contatners, 

* Labeling: Label the Tablets to State botn the content of 
the betaxolol active moiety and the content of betaxolol 
hydrochloride used in formulating them. 

* USP reference Standards (11) 

USP Betaxolol Hydrochloride RS 


Bethanechol Chloride 



1 - Propanaminiu m, 2-[(am inocarbonyl)oxy]- N,N, N-trimethyf-, 
chloride, (±)-; 

(±)-(2-Hydroxypropyl)tnmethylammonium chloride carba- 
matę [590-63-6]. 

DEFINITION 

Bethanechol Chloride contains NLT 98.0% and NMT 
101.5% of bethanechol chloride (GHt/CIN^O;), calculated 
on the dried basis. 

IDENTIFICATION 

* A. INFRARED AB50RPTI0N (197M) 

* B. The retention time of the major peak of the Sample 

sofution corresponds to that of the Standard solution, as 
obtained in the Assay, 

■ C. Identification Tests—Geniral, Chloride (191): Meets 
the reguirements 

ASSAY 

* PROCEDURĘ 

Buffer: 29 mq/L of edetic acid in a sofution prepared as 
follows. Transfer a portion of edetic add to a suitable 
volumetric fiask. Dtssolve In water, using 50% of the 
finał fiask volume. Add 0.3 mL of nitric add per L, and 
dilute with water to volume. 

Mobile phase: Acetonitriłe and Buffer (5:95) 

System suitability solution: 0.1 mg/ml of bethanechol 
chloride in a solution prepared as follows. Transfer a 
portion of bethanechol chloride to a suitable volumetno 
fiask. Add 4% of the finał fiask volume of 0.1 N sodium 
hydroxtde, and allow to stand for 15 min. Add 4% of 
the finał fiask vo!ume of 0.1 N hydrochloric add. Dis- 
solve in and dilute with Mobile phose to volume. 
Standard solution: 0.1 mg/ml of USP Bethanechol 
Chloride RS in Mobile phose 

Sample solution; 0.1 mg/mL of Bethanechol Chloride 
In Mobile phase 
Chromatographic system 
(See Chromotogropny {621), System Suitability.) 

Modę: LC 

Detector: ConductMty 
Column: 3,9-mm x 15.0-cm; packlng L55 
Temperatures 
Detector: 35° 

Column: 30° 

Flow ratę: 1 mL/min 
Injection volume: 25 jiL 
System suitability 

Samples: System suitability solution and Standard 
solution 

[NoTE—See Tobie 1 for the relative retention times.] 
Suitability reguirements 

Resolution: NLT 0.8 between desacetyl methacholine 
and bethanechol chloride, System suitability solution 
Tal ling facto r: NMT 3.5, Standard solution 
Relative standard deviation: NMT 3.0%, Standard 
solution 
Analysls 

Samples: Standard solution and Sample sofution 
Calculate the pereentage of bethanechol chloride 
(C;Hi ? CIN 2 Oi) In the portion of Bethanechol Chloride 
taken: 

Result = (fy/a) x {Cs/Cu) x 100 

fy = peak response from the Sample solution 

r$ - peak response from the Standard solution 

Cs = concentration of USP Bethanechol Chloride RS 
in the Standard solution (mq/mL) 

Cu = concentration of Bethanechol Chloride in the 
Sample solution (mg/ml) 


C 7 H 1? CIN 2 0 2 


196.68 
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Acceptance eriteria: 98.0%*-! 01 -5% on the dried basis 

IMPURITIES 

a RESIDUE ON Ignition (281): NMT 04% 


Dełete the foitowlng: 

•* Heaw Metals, Method i (231) 

Test preparation: D!ssolve 6 67 mg of Bethanechol 
Chioride in 10 mL of water, add 2 ml_ of 1 N acetic 
add, and di lute with water to 25 mL 
Acceptance eriteria: NMT 30 ppm* (□rticial I-Inn-IDIS} 

® ORGANIC IMPURITIES 

Buffer: 0.48 g/L of methanesulfonic add in water 
Mobile phase: AcetonitriJe and Buffer (5:95) 

System suitability solution: 0.1 mg/ml of bethanechol 
chioride in a solution prepared as foilows. Transfer a 
portion of bethanechol chioride to a suitabfe vofumetric 
fiask. Add 4% of the finał fiask volume of 0.1 N sodium 
hydroxide, and altów to stand for 15 min. Add 4% of 
tne finał fiask volume of 0.1 N hydrochloric add. Dis- 
solve in and drlute with Mobile phase to voiume- 
Standard solution: 1 pg/mL of USP Bethanechol Chlo- 
ride RS in Mobile phase 

Sample solution: 04 mg/mL of Bethanechol Chioride 
in Mobile phase 
Chromatographic system 
(See Chromatograpny {621), System Suita bili ty.) 

Modę: LC 

Detector: Conductivity 
Coiumn: 3-9-mm x 15.0-cm; packing L55 
Temperatures 
Detector: 35° 

Coiumn: 30 c 
FI o w ratę: 1 mL/min 
Injection voiume: 50 |il 
System suitabilrty 

Sam pies: System suitability solution and Standard 
solution 

[NOTĘ—See Tobie I for the relative retention times,] 

Suitability requirements 

Resolution: NLT 0.8 between desacetyf methacholine 
and bethanechol chioride, -System suitability solution 
Relative standard deviation: NMT 10.0% for 
bethanechol chioride, Standard solution 
Analysis 

Samples: Standard solution and Sample sofution 
Cafculate the percentage of each impurity tn the por¬ 
tion of Bethanechol Oiloride taken: 

Result = (ry/rs) x (Q/Cu) x (1/F) x 100 

ru - peak response of any impurity from the 
Sample solution 

- peak response of bethanechol chioride from 
the Standard solution 

Q = concentration of USP Bethanechol Chioride RS 
in the Standard solution (mg/mL) 

Cu = concentration of Bethanechol Chioride in the 
Sample solution (mg/ml) 

F - reiative response factor (see Tobie 1) 

Acceptance eriteria: See Tobie 1 , 


Tabie 1 


Name 

Relatlve 

Retention 

Time 

Relattve 

Response 

Factor 

Acceptance 
Crlterla, 
NMT f%> 

Desacetyl metha- 
choline* 

0.9 

1.2 

1.0 

Bethanechol 

chioride 

1-0 

— 

— 


3 2-Hydroxypropyftrimethyl ammonium chioride. 


Tabie 1 (Continued) 


Name 

Relative 

Retention 

Time 

Re lat i ve 
Response 
Factor 

Acceptance 
Criterla, 
NMT t°A>) 

Any indMdual urv 
soecified imourity 

— 

1.0 

0.1 

Total Empurities 

_ 

_ 

1.5 


3 2-Hydro^ypropyltnmelhyl ammonium chioride. 


5PECIFIC TESTS 

* RH (791) 

Sample solution: 10 mg/ml of Bethanechol Chioride in 
water 

Acceptance eriteria: 5.5-6.5 
9 Loss ON Drying (731) 

Analysis: Dry at 105° for 2 h. 

Acceptance eriteria: NMT 1.0% 

ADDJTIONAL REQUQREM£NTS 

* Packaging and Storage; Preserve in tight containers. 

* USP Reference Standards (11) 

USP Bethanechol Chioride RS 


Bethanechol Chioride Erajection 

DEFINITION 

Bethanechol Chioride injection is a sterife solution of 
Bethanechol Chioride in Water for Injection, It contains 
NLT 95.0% and NMT 105.0% of the labeled amount of 
bethanechol chioride (C 7 HJ 7 CIN 2 O 2 ), 

IDENTIFICATION 

» A. The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution , as 
obtained in the Assay. 

* B. Identification Tests—General, Chioride (191): Meets 
the requirements 

ASSAY 

• PROCEDURĘ 

Mobile phase: 20 mM methanesulfonic add 
Diluent: 04 mg/ml of cafdum chioride and 04 mg/ml 
of magnesium chioride in water 
System suitability solution: 1 mg/ml of USP 
Bethanechol Chioride RS in solution prepared as fol- 
lows. Transfer a portion of USP Bethanechol Chioride RS 
to a suitabfe volumetric fiask- Add 60% of the finał vol 
u me of water, 8 % of the finał volume of Diluent, and 
2% of the finał volume of 04 N of sodium hydroxide- 
Dilute with water to vo!ume. 

Standard solution: 1,0 mg/mL of USP Bethanechol 
Chioride RS in water 

Sample solution: Nominally 1.0 mg/ml of bethanechol 
chioride from a volume of Injection in water 
Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: ConductiMty 
Coiumn: 4-mm x 25-cm; packing L53 
Fiow ratę: 1 ml/min 
Injection volume: 50 pi 
System suitability 
Sample: System suitability sofution 
[Notę—S ee Table 1 for the relafive retention times.] 
Suitability reguirements 

Resofution: NLT 2.0 between the calcium ion and 
desacetyl methacholine 

Tailing factor: NMT 4.5 for bethanechol chioride 
Relative standard deviation: NMT 2.0% for 
bethanechol chioride 
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Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labded amount of 
bethanechol chloride (OHwCJNzGz) in each ml of the 
Injection taken: 

Result = (nAs) x (C 5 /Q) x 100 

fu - peak response from the Sample solution 

r$ - peak response from the Standard solution 

Q - concentration of USP Bethanechol Chloride RS 
in the Standard solution (rng/ml) 

C u - nominał concentration of the Sample solution 
(mg/mL) 

Acceptance criteria: 95.0%-l 05.0% 

IMPURITIES 
* OHOANIC UMFURITIES 

Mobile phase, Diluent, System suitability solution, 
Standard solution, Sample solution, Chromato- 
graphic system, and System suitability: Proceed as 
directed in the Assay. 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of desacetyl methacholine in 
each ml of Injection taken: 

Result = (fu/fs) x ( Cs/Cu ) x 100 

r u - peak response of desacetyl methacholine from 
the Sample solution 

^ = peak response of bethanechol chloride from 

the Standard solution 

Ci = concentration of USP Bethanechol Chloride RS 
in the Standard solution (mg/mL) 

Cu - nominał concentration of bethanechol 

chloride in the Sample solution (mg/mL) 
Acceptance criteria: See Table 1. 


Tabk 1 


Name 

Relative 

Retention 

Time 

Acceptance 

Criteria, 

NMT 

Sodiurre 

1.0 

_ 

Magnesium 1 

1.4 


Ca lei u nr 1 

1.6 

___ 

Desacetvl methacho3ine b 

2.0 

4.0 

Bethanechol chloride 

2,8 

— 


* Irtduded for Identification purpose* only. 
b 2-Hydroxypropyttrimethyl ammonium chloride. 


SPECIFIC TESTS 

o Bacterial Endotoxins Test (85): NMT 25.0 USP Endo- 
toxin Units/mg of bethanechol chloride 

* PH (791): 5.5-7.5 

® Other Requirements: It meets the requirements in injec- 
thns and Impianted Drug Products (1). 

AODITIONAL REQUIREIVIENTS 

o Packaging and Storage: Preserve in single-dose contaln- 
ers, preferably of Type I glass. 


O USP Reference Stamdards (11) 

USP Bethanechol Chloride RS 
USP Endotoxin RS 


Bethanechol Chloride Compounded 
©rai Solution 


DEFINITION 

Bethanechol Chloride Compounded Orał Solution contains 
NLT 90.0% and NMT 110.0% of the labefed amount of 
bethanechol chloride (C 7 H 17 ON 2 O 2 )* 

Prepare Bethanechol Chloride Compounded Orał Solution 
5 mg/mL as follows (see Pharmaceutical Compounding— 
Nonsterile Preparations (795)). 


Bethanechol Chloride 

500 mg 

Vehicie for Orał Solution (regular or sugar- 
free), NF, a sufficient guanlily to make 

100 ml 


Add Bethanechol Chloride powder and about2QmL of Vehi~ 
cle for Orał Solution to a mortar, and mix. Add the Vehide 
for Orai Solution in smali portions almost to volume, and 
mix thoroughly after each addition. Transfer the contenfs 
of the mortar, stepwise and quantitatively, to a calibrated 
bottle. Add enough Vehide for Orał Solution to bring to 
finał vofume, and mix welL 

ASSAY 
* Procedurę 

Mobile phase: Acetonitrile and water (33:67) 

Standard solution: 500 jug/mL of USP Bethanechol 
Chloride RS in Mobile phase 

Sample solution: Agitate the Container of Orał Solution 
for 30 min on a rotating mixer, remove a 10-mL sam¬ 
ple, and storę in a elear glass vial at -70° until ana- 
lyzedt At the time of analysis, remove the sample from 
the freezer, ailow it to reach room temperaturę, and 
m!x with a vortex mixer for 30 s + Difute a suitable vol- 
ume of Orał Solution with Mobile phase to obtain a 
nominał concentration of 500 p.g/mL °f bethanechol 
chloride. 

Chromatographic system 

{See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 200 nm 

Column: 4.6-mm x 25-cm; 5-pm packing LI I 
Flow ratę: 0.7 mL/min 
Injection volume: 20 pi 
System suitability 
Sample: Standard solution 

[NOTĘ—The retention time of bethanechol chloride is 
about 3 min.] 

Suitability requirements 

Relative standard deviation: NMT 3.1% for replicate 
injections 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labefed amount of 
bethanechol chloride (CzHtjCINzOs) rn the portlon of 
Orał Solution taken: 

Result - (ru/rp x (Cs/Cu) x 100 

ru - peak response from the Sample solution 

r s = peak response from the Standard solution 

Q - concentration of USP Bethanechol Chloride RS 
in the Standard solution (pg/ml) 

Cu - nominał concentration of bethanechol 

chloride in the Sample solution (li g/mL) 
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Acceptanee criteria: 90.0%-410* *0% 

SPEC! FIC TESTS 

* pH {791): 1.9-43 

ADDBTIGNAL REQU0REMENTS 

* Packaging and Storage: Package in tight, light-resistant 
containers. Storę at room temperaturę or in a 
refrigerator. 

* Beyond-use Datę; NMT 60 days after the day on which 
it was compounded when stored at room temperaturę or 
in a refrigerator 

* Labeling: Label it to State the Beyond-Use Dale. 

O OSP Reference Standards (11) 

USP Bethanecho! Chioride RS 


Bethanechol Chioride Compounded 
Orał Suspension 

DEFINITION 

Bethanechol Chioride Compounded Orał Suspension con- 
tains NLT 90.0% and NMT 110.0% of the labeled amount 
of bethanechol chioride (Ć 7 H 17 CIN 2 O, 2 ), 

Prepare Bethanechol Chioride Compounded Orał Suspen- 
5i on 5 mg/mL as foJlows (see Pharmaceutical Compound- 
ińg—Non stenie Preparations (7 95}}. 


Bethanechol Chforide 

500 ma 

Vehicle: a 1:1 mixture of Vehlde for Orał 
Sofution (regufar or sugar-free), NF, and 

Vehicle for Orał Suspension, NF, a suffrtient 
guantily lo make 

100 ml 


If using Bethanechol Chioride tablets, add to a suitable mor- 
tar and commlnute to a fine powder, or add the 
Bethanechol Chioride powder to the mortar. Add about 
20 mL of the Vehide, and mix to a uniform pastę. Add the 
Vehkle in smali portions almost to volume, and mix thor- 
oughly after each addition. Transfer the contents of the 
mortar, stepwise and quantitatively, to a calibrated bottle. 
Add suffictent Vehide to finał volume, and mix welL 

ASSAY 
* Procedurę 

Mobile phase: Acetonltrile and water (33:67) 

Standard solution: 500 pg/mL of USP Bethanecho! 
Chioride RS in Mobile phase 

Sample solution: Agitate the Container of Orał Suspen- 
sion for 30 min on a rotating mixer, remove a 10-mL 
sample, and storę in a elear glass vial at -70° until ana- 
lyzea. At the time of analysis, remove the sampfe from 
the freezer, allow it to reach room temperaturę, and 
mix with a vortex mixer for 30 5, Diiute a suitabJe vol- 
u me of Ora! Suspension with Mobile phase to obtain a 
nominą! concentration of 500 pg/mL of bethanecho! 
chioride* 

Chromatographic system 
(See Chromatography (621), System Suita hi lity.) 

Modę: LC 

Detector: UV 200 nm 

Coiumn: 4.6-mm x 25-cm; 5-pm packing LII 
Flow ratę: 0.7 mL/min 
Injection volume: 20 pL 
System suitability 
Sample: Standard solution 

[Notę—T he retention time for bethanechol chioride is 
about 3 min.] 

Suitability regulrements 

Relative standard devration: NMT 3,1% for replicate 
injections 


Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
bethanechol chioride (C 7 H 17 CIN 2 O 2 ) in the yolume of 
Orał Suspension taken: 

Result = (ru/rs) x (G/Cu) x 100 

r u = peak response from the Sample solution 

rs - peak response from the Standard solution 

G - concentration of USP Bethanechol Chioride RS 
in the Standard solution (jig/mL) 

Cu - nominał concentration of bethanechol 

chioride in the Sample solution (pg/mL) 
Acceptanee criteria: 90.0%™] 1 0,0% 

SPECIFfC TESTS 

e pH (791): 3. 9-4 S 

ADDITIONAL REQUIREMENT5 

* Packaging and Storage: Package in tight, light-resistant 

containers, Storę at room temperaturę, or in a 
refrigerator. 

* Reyond-Use Datę; NMT 60 days after the day on which 

it was compounded when 5 tored at room temperaturę, 
or in a refrigerator 

0 Labeling: Label it to State that it is to be wełl shaken, 
and to State the Beyond-Use Datę * 

* USP Reference Standards (11) 

USP Bethanecho! Chioride RS 


Bethanechol Chioride Tablets 


DEFINITION 

Bethanecho! Chforfde Tablets contain NLT 90.0% and NMT 
110.0% of the labeled amount of bethanecho] chioride 
(C7H17CIN2OZ). 

IDENTIFICATION 

* A, BNFRARED Absorption (197M) 

Sample: Nominalły 100 mg of bethanechol chioride 
from a suitable portion of pujverized Tablets prepared 
as foJlows. Pulverize a portion of Tablets equivalent to 
100 mg of bethanecho] chioride* Add 15 mL of ether, 
and allow to digestfor 15 min. Decant the ether, aqain 
extract the resiaue with 10 mL of ether, and discard the 
ether extracts. Add 30 mL of alcohol to the residue. 
Shake for 10 min, and aliow to stand for 1 h with fre- 
quent agitation. Filter with suction, and evaporate the 
filtra te on a steam bath to dryness: the bethanechol 
chforide so obtained is recrystaElized from alcohol and 
dried at 105° for 2 h. 

* B, The retention time of the major peak of the Sample 

soiution corresponds to that of the Standard solution f as 
obtained in the Assay. 

ASSAY 

* Procedurę 

Buffer: 29 mg/L of edetlc acid in solution prepared as 
foflows. Transfer a portion of edetic acid to a suitable 
yoiumetric fiask. Uissofye with water, using 50% of the 
finał volume. Add 0.3 mL of nitric acid per L, and diłute 
with water to volume. 

Mobile phase: Acetonitrile and Buffer (5:95) 

System suitability solution: 0.1 mg/mL of bethanechol 
chioride in solution prepared as foifows* Transfer a por¬ 
tion of bethanechol chioride to a suitable vo!umetric 
fiask* Add 4% of the finał vołume of 0.1 N sodium hy- 
droxide, and allow to stand for 15 min* Add 4% of tne 
finał vo!ume of 0.1 N hydroehloric acid* Dissolve in and 
di tu te with Mobile phase to voiume. 
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Standard solution: 04 mg/mL of USP Bethanechol 
Chloride RS tn Mobile phase 

Sample solution: Nominally 0,1 mg/mL of bethanechol 
chloride from a suitable amount of powdered Tablets in 
solution prepared as follows. Add a portion of flne pow- 
der, equivalent to 1 Tablet, from NLT 20 Tablets to a 
suitable volumetnc fiask, Dissolve In Mobile phase , usinc 
60%-70% of the finał vo!ume. Sonicate for 20 min. 
Shake by mechanical means for 15 min. Dilute with 
Mobile phase to volume, and m\x, Allow to stand for 1C 
min, and pass through a 1-pm glass filter, discardlng 
the first 3 ml of the fil tratę. 

Chromatographic system 
(See Chromatography {621), System Suitability.) 

Modę: LC 

D e te eto r: Co n d u c ti vi ty 
Column: 3.9-mm x 15.0-cm; packing L55 
Temperatures 
Detector: 35° 

Column: 30° 

Flow ratę: 1 mL/min 
Injection volume: 50 pL 
System suitability 

Samples: System suitability solution and Standard 
solution 

[Noi£™See Tobie 1 for the relath/e retention times.] 
Suitability requirements 

Resolution: NLT 0.8 between desacetyl methacholine 
and bethanechol chloride, System suitability solution 
Tailing factor: NMT 3.5, Standard solution 
Relative standard deviation: NMT 3.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Calcufate the percentage of the labeled amount of 
bethanecho] chloride {C 7 Hi 7 CIN 2 Cb) in the portion of 
Tablets taken: 

Result = (r u /n) x (G/Cu) x 100 

r u - peak response from the Sample solution 

Cs = peak response from the Standard solution 

Cs - concentration of USP Bethanechol Chloride RS 
in the Standard solution (mg/mL) 

Co ~ nominał concentration of the Sample solution 
(mg/mL) 

Aeceptance criteria: 90.0%-110.0% 

PERFORMANCE TE5TS 
O DlSSOLUTION (711) 

Medium: 0.1 N hydrochloric acid; 900 ml 
Apparatus 2: 50 rpm 
Time: 30 min 

Buffer, Mobile phase, and System suitability solution: 
Proceed as directed In the Assay . 

Standard solution: (JL/900) mg/mL of USP Bethanechol 
Chloride RS in Medium , where i is the labę] daim in 
mg/Tablet 

Sample solution: A portion of solution under test 
Chromatographic system and System suitability: Pro¬ 
ceed as directed In the Assay f except for the folfowing 
parameters: 
injection volumes 

For the System suitability soiution: 50 pL 
For the Standard soiution and Sample solution: 

100 p L 
Analysis 

Samples: Standard solution and Sample solution 
Calcuiate the percentage of fhe labeled amount (Q) of 
bethanechol chloride dissoived: 

Result = (ru/r s ) x G x V x (1/i) x 100 


ru - peak response from the Sample solution 

n - peak response from the Standard solution 

C s - concentration of USP Bethanechol Chloride RS 
in the Standard solution (mg/mL) 

V - volume of the Medium, 900 mL 
i = label claim (mg/Tablet) 

Tolerances: NLT 80% (Q) of the labeled amount of 
bethanechol chloride (C7H17CIN2O2) is dissolved. 
a Uniformhty of Oosage Units (905): Meet the 
requirements 

IMPURIT1ES 
O ORGANIC IMFURETIES 

Buffer: 0.48 g/L of methanesulfonic acid in water 
Mobile phase: Acetonitriie and Buffer (5:95) 

System suitability solution: 0.1 mg/mL of bethanechol 
chloride in solution prepared as follows. Transfer the 
bethanechol chloride to a suitable volumetric fiask. Add 
4% of the finał volume of 0.1 N sodium hydroxide, and 
allow to stand for 15 min. Add 4% of the finał volume 
of 0.1 N hydrochloric add. Dissolve in and dilute with 
Mobile phase to volume. 

Standard soiution: 1 pg/mL of USP Bethanechol Chlo¬ 
ride RS in Mobile phase 

Sample soiution: Nominally 04 mg/mL of bethanecho] 
chloride from a suitable amount of powdered Tablets in 
solution prepared as follows. Add a portion of fine pow- 
der, equivałent to 1 Tablet, from NLT 20 Tablets to a 
suitable volumetric fiask. Dlssoh/e in Mobile phase , using 
60%-7Q% of the finał volume. Sonicate for 20 mrn. 
Shake by mechanical means for 15 min. Dilute with 
Mobile phase to volume, and mix. Allow to stand for TO 
min, and pass through a 1-jim glass filter, discardlng 
the first 3 mL of the fil tratę. 

Chromatographic system 
(See Chromatograpny (621), System Suitability ,) 

Modę: LC 

Detector: Conductivity 
Column: 3.9-mm x 15.0-cm; packing L55 
Temperatures 
Detector: 35 c 
Column: 30 13 
Flow ratę: 1 mL/min 
Injection volume: 50 pL 
System suitability 

Samples: System suitability solution and Standard 
solution 

[Notę—S ee Tobie 1 for the relative retention times.] 
Suitability requirements 

Resolution: NLT 0.8 between desacetyl methacholine 
and bethanechol chloride, System suitability soiution 
Relative standard deviation: NMT 10.0% for 
bethanechol chloride. Standard solution 
Analysis 

Samples: Standard soiution and Sample solution 
Calcuiate the percentage of each rmpunly in the por¬ 
tion of Tablets taken: 

Result = {ruin) x (G/G,) x (1/0 x 100 

ru - peak response for any impurity in the Sample 
soiution 

n = peak response of bethanechol chloride from 
the Standard soiution 

Cs - concentration of USP Bethanechol Chloride RS 
in the Standard soiution (mg/mL) 

Cu - nominał concentration of bethanechol 

chloride In the Sample solution (mg/mL) 

F - relative response factor (see Tobie 1} 

Aeceptance criteria: See Tobie 1. 
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Table 1 


Name 

Refative 

Retention 

Time 

ReJative 

Response 

Factor 

Acceptance 

Criteria, 

nmt 

Desacety] metha- 
choJine 5 

0.9 

1.2 

1.0 

Bethanechol 

chloride 

1,0 



Any unspeeffied 
degradation 
Dfoduct 


1.0 

0.2 

Total impurities 

,—► 

_ 

1,5 


3 2-HydroxypropylfcrimeLhy| ammcnium thloride. 


ADDITIONAL REQUIREMENTS 

« PACKACING and Storage: Preserve in tight containers, 

■ USP Reference Standards (11) 

USP Bethanechol Chloride RS 


Blcalutamide 



CuHi^NrfW 430.37 

Pro pana mide, N44-cyano-3-(tnf!uoromethyl)pheny[]- 
3-[(4-ftuorophenyl)su!fonyl]-2-hydroxy-2-methy!-, (±)~; 
(±)-4'~Cyan o-cc,oc,a-trif luoro - 3-[(p-f I uoroph eny f)su If o ny IJ- 
2-methyl-m-lactotoluidide [90357-06-5], 

DEFINITION 

Bicalutamide contains NIT 98,0% and NMT 102.0% of 
CibHm^NzOA calculated on the anhydrous and solvent> 
free basis. 

IDENTIFICATION 
» A. INFRARED ABSGRPTION (T97M) 

* B. The retention tfme of the major peak of the Sampfe 
solution correspcnds to that of the Standard solution f as 
obtained In the Assay< 

ASSAY 
» Procedurę 

Solution A: 0.01% (v/v) of tnfluoroacetic acid in water 
Solution B: 0.01% (v/v) of tnfluoroacetic acid in 
acetonitrife 

Mobile phase; Solution A and Solution B (52:48) 

Diluent: Solution A and Solution B (1:2) 

System suitability solution: 5 jig/mL of USP Bi- 
calutamide Related Compound A RS and 50 jjg/mL of 
USP Bicalutamide RS in Diluent 
Standard solution: 0.05 mg/mL of USP Bicalutamide RS 
in Diluent 

Sampie solution: 0.05 mg/mL of Btcalufamide in 
Diluent 

Chromatographic system 

(See Chromatography (621), System Suitability.') 

Modę: LC 

Deteetor: UV 270 nm 
Column: 4,0-mm x 10-cm; 3-jam packing LI 
Fiow ratę: 1 mL/rnin 
injection size: 10 pL 
System suitability 

Samples; System suitability solution and Standard 
solution 

[Notę—T he relative retention times for bicalutamide re- 
lated compound A isomer A and bicalutamide related 


compound A isomer B are 0.75 and 0,78, 
respectively.] 

Suitability reguirements 

Resolution: NLT 2.0 between bicalutamide reEated 
compound A isomer B and blcalutamide. System suit¬ 
ability solution 

Reiatśve standard deviation: NMT 2%, Standard 
solution 
Analysls 

Samples: Standard solution and Sampie solution 
Calcu late the percentage of CibHi^N^S in the por- 
tion of Bicalutamide taken: 

Result - (r u /rs) x (C$/Cy) x 100 

ry - peak response from the Sampie solution 

h - peak response from the Standard solution 

Cs - concentration of USP Bicalutamide RS in the 
Standard solution (mg/mL) 

Cu = concentration of the Sampie solution (mg/mL) 
Acceptance criteria: 98,0%-l 02,0% on the anhydrous 
and so!vent-free basis 

IMPURITIES 

Enorganit Impurities 

* Residue on Ignition (281): NMT 0,1% 


Delete the fotlowing: 

% Heavy Metals, Method II (231): NMT 10 ppm* (Official 1* 

Jan-ZCH 8} 

Organie Impurities 
* Procedurę 

Solution A, Solution B, Diluent, System suitability so¬ 
lution, and Chromatographic system: Proceed as dl- 
rected in the Assay. 

Mobile phase: See the gradient table below. 


Time 

(mini 

Solution A 

m 

Solution B 

0 

67 

33 

16.5 

67 

33 

26.5 

40 

60 

32.5 

5 

95 

32.6 

67 

33 

35 

67 

33 


Standard solution: 1 pg/mL of USP Bicalutamide RS In 
Diluent 

Sampie solution: 1 mg/mL of Bicalutamide in Diluent 
System suitability 
Sampie: System suitability solution 
Suitability requirements 

Resolution 1: NLT 0,8 between bicalutamide related 
compound A isomer A and bicalutamide related 
compound A isomer B 

Resolution 2: NLT 8.5 between bicalutamide related 
compound A isomer B and bicalutamide 
Analysls 

Samples: Standard solution and Sampie solution 
Calcu late the percentage of each impurity in the por- 
tion of Bicalutamide taken: 

Result « (ru/rs) x (C s /C u ) x (1/F) x 100 

ry - peak area of each impurity from the Sampie 
solution 

rs - peak area of bicalutamide from the Standard 
solution 

C s - concentration of bicalutamide in the Standard 
solution (mg/mL) 

Cu - concentration of Bicalutamide in the Sampie 
solution (mg/mL) 
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F - relative response factor (see Impurity Tobie 1) 

Acceptance criteria 

tndividual impurities: See Impurity Tobie 7* * 

Total impurities: NMT 0.5% 


Impurity Tabfe 1 


Nsłue 

Rebtive 

Retention 

Time 

Relative 

Response 

Factor 

Acceptance 
Criteria, 
N1WT (°/o) 

Bicałutamide ami¬ 
no benzo ni tri le* 

030 

1*4 

0,1 

Bicałutamide related 
compound A isomer 

A b 

0.64 

1*0 

0,1 

Bicałutamide related 
compound A isomer 

0.67 

1.0 

0. i 

Oesfiuoro bi¬ 
całutamide 

0,83 

1.1 

0*2 

2-Fluoro bicałutamide 11 

0.94 

1.0 

0*2 

Bicałutamide 

1,00 


— 

DeoxvbicaluLamide c 

133 

1.0 

0.2 

Bicałutamide suifide 1 

1.56 

1.0 

0*1 

Any unspecified impu- 
rity 


1.0 

0.1 


J 4-Ami no-2-(trif i uo rq m e {hyJ )ben20 n i t rile* 

b W- [4 - Cyn n o- 3 - (trif)uoro methy i)pheny t] -3- [(4-f I u o rop heny l)suJfiny l]-2-hy- 
droxy-2 - m ethyl p ropa na m id e. 

( Ajf- [4 - Cya n o- 3-( trifI uo romethyl)p heny!J -2-hyd roay-2-met hyI- 3 - 
(ph eny Isu Ifony I) propa na m i d e. 

W- [4-Cyan o - 3-(t rif I uo rom e Lhy l)p he ny I ] - 3 - (2-fiu ora ph e nyIsulfo ny I )-2 - hy- 
d roxy-2- methy I pro pa na m i d e. 

* N- [4-Cy an o- 3-( trif I uo rom e Lhy I )p heny I ] - 3 - (4-f lu o roph e ny tsuif o ny I)-2- 
m eth yl p ropan am i de. 

i W-[4-Cyan o-3-(t rif] uo rom e thy I )p h e ny I ]- 3 - (4-fluoroph e ny I th io )~2-hyd ro xy- 
2-meLhy I propa nami de. 

5PECIF1C TE5TS 

o Watek Determination, Method I (921): NMT 0.2% 

ADDITIONAL REQUiREEVlENTS 
« Packageng and Storage: Preserve In tight contarners, 
and storę at room temperaturę* 

A USP Reference Standards (11) 

USP Bicałutamide RS 

USP Bicałutamide Related Compound A RS 
[N-[4-cyanQ-3-(tnfłuoramethyl}phenyl]-3-[(4- 
fluorophenyl)su3finyl]-243ydroxy“2“methyJpropanamtde] 
(CibHhFiNAS 414.37) 


Bicałutamide Tahlets 


DEFINITION 

Bicałutamide Tablets contain NLT 90.0% and NMT 110.0% 
of the labełed amount of bicałutamide (CisHhF^N^O^S)* 

IDENTIFICATION 

* A. The retention time of the major peak of the Sample 

solution corrcsponds to that of the Standard solution f as 
obtained in the Assay* 

ASSAY 

* Procedurę 

Mobile phase; Tetra hydrofu ran, acetonitrile, and water 
(20:15:65) 


System suitability stock solution: 0.8 mg/mL of USP 
Bicałutamide RS and 0.4 mg/mL of USP Bicałutamide 
Rełated Compound B RS in tetrahydrofuran 
System suitability solution: 0.04 mg/mL of USP Bi¬ 
całutamide RS and 0.02 mg/mL of USP Bicałutamide Re¬ 
lated Compound B RS in Mobile phase from the System 
suitability stock solution 

Standara stock solution: 0.8 mg/mL of USP Bi¬ 
całutamide RS in tetra hydrofu ran 

Standard solution: 0.04 mg/mL of USP Bicałutamide RS 
in Mobile phase from the 5 tor? dard stock s o/uf ton 
Sample stock solution: 0.5 mg/mL of bicałutamide in 
tetra hydrofu ran prepared as follows. Transfer eguivalent 
to 50 mg of bicałutamide from finely powdered Tablets 
(NLT 20) into a 100-mL volumetric fiask. Add 50 mL of 
tetra hydrofu ran, and sonicate for NLT 10 min to co ni¬ 
pie te dissolution. Allow to cool to room temperaturę, 
and dllute with tetra hydro fu ran to vołume* Pass 
through a suitable fiłter of 0.45-pm porę size* 

Sample solution: 0*04 mg/mL of bicałutamide in Mo¬ 
bile phase from the Sample stock solution 
Chromatographic system 
(See Chromatograpny (621), System Suitability,) 

Modę: LC 

Detector: UV 270 nm 

Column: 5-mm x 12*5-cm; 3-pm packing LI 

Column temperaturę: 50° 

Flow ratę: 1.5 mL/min 
fnjection vo!ume: 10 jiL 
System suitability 
Sample: System suitability solution 
[NOTĘ—The relative retention times for bicałutamide 
and bicałutamide related compound B are 1.0 and 
1,1, respectiveJy*] 

Suitability requirements 

Resolution: Greater than 1.9 between bicałutamide 
and bicałutamide related compound B 
Tałling factor: Less than 1*3 for bicałutamide 
Relative standard deviation: NMT 2.0% for 
bicałutamide 
Analysis 

Samples: Standard solution and Sample solution 
CaJculate the pereentage of the labeled amount of bi¬ 
całutamide (C ia Hi 4 F4N 2 04S) in the portion of Tablets 
Laken: 

Result = (fr>/Cs) X (Q/Cu) X 100 

Oi = peak area from the Sample solution 

fs = peak area from the Standard solution 

Q = concentration of USP Bicałutamide RS in the 
Standard solution (mg/mL) 

Co - nominał concentration of bicałutamide in the 
Sample solution (mg/mL) 

Acceptance criteria: 90*0%-l 10.0% 

PERFORMANCE TESTS 
* Dissolution (711) 

Test 1 

Medium: 1.0% w/v sodium la u rył sulfate in water; 

1000 mL 

Apparatus 2: 50 rpm 
Time: 45 min 

Standard solution: 0*05 mg/mL of USP Bicałutamide 
RS In Medium prepared as follows. Transfer USP Bi¬ 
całutamide RS to a suitable volumetrk fiask, d?ssołve In 
tetra hydrofu ran equivafent to 1 % of the finał volume, 
and di lute with Medium to volume. 

Sample solution: Pass a portion of the solution under 
test through a suitable filter of 0.45-pm porę slze. 
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Instrumental conditions 

(See Ultraviolet-Visible Spectroscopy (857)0 
Modę: UV 

Analytkaf waveiength: 270 nm 
Blank: Medium 
Analysis 

Sampies: Standard solution and Sampie solution 
Calculate Lhe percentage of the labeled amount of 
bicalutamide (CisHhF.iNzCTS) dissolved: 

Result = (AJAs) x Cs x V x (1 fl) x 100 

Au = absorbance of fche Sampie solution 
Aj - absorbance of the Standard solution 
Cj - concentration of USP Bicalutamide RS in the 
Standard solution (mg/mL) 

V - volume of Medium (mL) 

i - label claim (mg/Tablet) 

Toferances: NIT 80% (Q) of the labeled amount of 
bicalutamide (CisHhTiNjCTS) es disso!ved. 

Test 2: tf the product compiies with this test, the !abet- 
ing Indicates that the product meets USP Dissofution 
Test 2. 

Medium, Apparatus 2, Time, Standard solution, Sam¬ 
pie solution, and instrumental conditions: Proceed 
as directed for Test h 

Toierances: NIT 75% (Q) of the (abeled amount of 
bicalutamide (CiaHi^NaO-iS) is dissolved. 

O Uniformity of Oosage Units (905) 

Procedurę for content uniformity 
Diluent: 10 mg/mL of sodium lauryl sulfate in water 
Standard solution: 0,05 mg/mL of USP Bicalutamide 
RS in Diluent. [NOTe—D issolve USP Bicalutamide RS in 
a minimum voiume of tetrahydrofuran before drlution 
with Diluent.] 

Sampie stock solution: Transfer 1 Tablet to a 1 00-mL 
volumetric fiask. Add TO mL of water, and somcate for 
approximatefy 30 min. Add 80 mL of tetra hydrof u ran, 
and sonicate for 30 min to complete dissolution of 
bicalutamide. Allow to cool to room temperaturę, and 
dilute with tetra hydrof u ran to vo!ume. Pass a portion 
of the solution through a suitable filter of 0,45-pm 
porę size. 

Sampie solution: Transfer 1 0.0 mL of the Sampie stock 
solution into a 100-mL yolumetric fiask, and dilute with 
Diluent to voiume. 

Instrumental conditions 
(See Uitraviolet-Yisible Spectroscopy (857).) 

Modę: UV 

Analytical wavelength: 270 nm 
Blank: Diluent 
Analysis 

Samples: Standard solution and Sampie solution 
Calculate the percentage of the labeled amount of 
bicalutamide (CiaHi^NzO.jS) jn the Tablet taken: 

Result - (Au/As) x (Cj/G) x 100 

A i( = absorbance of the Sampie solution 
Aj - absorbance of the Standard solution 
Cj - concentration of USP Bicalutamide RS in the 
Standard solution (mg/mL) 

Cu - nominał concentration of bicalutamide in the 
Sampie solution (mg/mL) 

Acceptance criteria: Meet the reguirements 

IMPURITIES 

* Limit of 4 Amino-2-(trifluoro(viethyl)benzonitril£ 

Mobrie phase and System suitability solution: Proceed 
as directed in the Assay. 

Standard stock solution: 0.2 mg/mL of USP Bi- 
caiutamide RS in tetra hydro fu ran 

Standard solution: 0.02 mg/mL of USP Bicalutamide RS 
in Mobile phase from the Standard stock solution 


Sampie solution: Transfer equivalent to 50 mg of bi¬ 
calutamide from powdered Tablets (NLT 20) to a 25-mL 
volumetric fiask. Add 2 mL of tetra hydrof u ran, and ab 
Iow to stand for 5 min. Add 20 mL of Mobile phase , 
sonicate for 10 min, and allow to coo! to room temper¬ 
aturę. Dilute with Mobile phase to volume, and pass 
through a suitable filter of 0.2-jim porę size. 
Chromatographic system 
(See Chf oma tog ropny (621), System Sukubiiityi) 

Modę: LC 

Deiector: UV 220 nm 
Column; 5-mm x 12.5-cm; 3-iim packing LI 
Column temperaturę: 50 c 
Flow ratę: 1.5 ml/min 
Injection volume: 1 0 pL 
System suitability 
Sampie: System suitability solution 
[Notę—T he relative retention limes of 4-amino- 
2-(tnfluoromethyl)benzonitn!e, bicalutamide, and bi¬ 
calutamide related compound B are about 0.4, TO 
and about Tl, re$pectively,] 

Suitability requirements 

Resolution: Greater than 1.9 be twe en bicalutamide 
and bicalutamide related compound B 
Tailing factor: Less than 1.3 for bicalutamide 
Relative standard deviation: NMT 2.0% for 
bicalutamide 
Analysis 

Samples: Standard solution and Sampie solution 
Calculate the percentage of 4-amino-2-(tnfluoromethyl) 
benzonitrile m the portion of Tablets taken: 

Result - (rjrs) x (Cs/C L i) x (1 jf)x 100 

ru = peak area of 4-amino-2-(trifluoromethyl) 
benzonitrile from the Sampie solution 
Cs = peak area of bicalutamide from the Standard 
solution 

Cj - concentration of USP Bicalutamide RS in the 
Standard solution (mg/mL) 

Cu - nominał concentration of bicalutamide in the 
Sampie solution (mg/mL) 

F - relative response factor of 4-amino- 
2-(trifluoromethyl)benzomtriie, 1 A 
Acceptance criteria: NMT 0.1% 

ADDITIONAL REQUIREMENT$ 

* Packagimg and Storace: Preserve in tight contalners, 
and storę at controlled room temperaturę. 

* Labeling: When morę than one Dissolution test is given, 
the tabding States the test used only if Test 1 Is not used, 

& osp reference standards (li) 

USP Bicalutamide RS 

USP Bicalutamide Related Compound B RS 
(RS)-N-(4-Cyano-3-(trifluoromethy!)phenyl)-3-(3-fluoro- 
pheny!sulfonyl)-2-hydroxy-2-rnethylpropanamide. 
Ci a HMF. f N 2 O^S 430,37 


Biotin 


CioHwNaOaS 244,31 

1 H-Thleno[3,4-d]imidazole-4-pentanoic a Gid, hexahydro- 
2-oxo-, [BaS-fBaa^/^óaa)]-; 

(3a5,45,6aR)-Hexahydro-2-oxo-l /Tthieno[3,4-d]imidazQle- 
4-valeric acEd [58-85-5]. 


USP Monographs 





3026 Biotin / Offidal Monographs 


USP 40 


DEFIN1TION 

Biotin eontains NLT 97.5% and NMT 102.0% of biotin 
(C 10 Hi* *NiO s S). 

IDENTIFICATION 
® A. INFRARED ABSORPTIGN (197K) 

o B. ft meets the requłrements in Specific Tests for Optkai 
Rotation <781 S), Specific Rotation, 

» C The retention time of the major peak of the Sample 
soiution corresponds to that of the Standard soiution, as 
obtained En the Assay. 



AS5AY 
* Procedurę 

Buffer soiution: Dissolve 1 g of sod Eu m perchlorate 
monohydrate in 500 mL of water, add 1 mL of phos- 
phoric add, and dilute with water to 1000 mL 
Mobile phase: Acetonitrile and Buffer soiution 
(8.5:91.5) 

Diluent; Acetonitrile and water (1:4) 

Standard soiution: 0,1 mg/mL of USP Biotin RS in DHu- 
ent Sonicate if necessary to dissolve. 

Sampfe soiution: 0.1 mg/mL of Biotin in Diluent . Soni¬ 
cate if necessary to dissolve. 

Chromatographk system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 200 nm 
Column: 4.6-mm x 15-cm; 3-pm packing L7 
Ffow ratę: L2 mL/min 
Injectlon volume: 50 pil 
System suitability 
Sampfe: Standard soiution 
Suitability reguirements 
Taiiing factor: NMT 1.5 

Relative standard devration: NMT 2.0% for replEcate 
injections 
Analysis 

Samples: Standard soiution and Sample soiution 
Calculate the pereentage of biotin (CioE-h^ChS) in the 
portion of Biotin taken: 

Result - (ru/rj) x (Cs/ Cu) x 1 00 

ru - peak response from the Sample soiution 

Cs = peak response from the Standard soiution 

Cs = concentration of USP Biotin RS in the Standard 
soiution (mg/mL) 

Cu - concentration of Biotin in the Sample soiution 
(mg/mL) 

Acceptance criteria: 97,5%MG2.G% 


IMPURiTIES 
O Related Compounds 

Buffer soiution, Mobiie phase, Diluent, Standard solu- 
tion, Sample soiution, Chromatographic system, and 
System suitability: Proceed as directed In the Assay. 
Analysis 

Sample: Sampfe soiution 

Measure the peak responses of the Sample soiution. 
Caiculate the pereentage of each impurity in the por¬ 
tion of Biotin taken: 


Result = (ry/rf) x 1 00 

ru = peak response of each impurity from the 
Sample soiution 

fr - sum of the peak responses of aJI the peaks 
from the Sample soiution 


Acceptance criteria 
lndividuai impurity: NMT 1.0% 

Total impuritles: NMT 2.0% 

SPECIFIC TESTS 

o Optical Rotation, Specific Rotation (781S) 

Sampfe soiution: 20 mg/mL En 0.1 N sodium 
hyoroxide 

Acceptance criteria: +89° to +93° 

ADDITIONAL REQUIREMENT5 

* PACEtACiNG AND Storage: Storę in tight containers. 
■ USP Reference Standards (11) 

USP Biotin RS 


B§otira CapsuBes 

DEFINITION 

Biotin Capsules contain NLT 90.0% and NMT 110.0% of 
the Eabeied amount of biotin (GioHisNaChS). 

IDENTIFICATION 

* A. The retention time of the major peak of the Sampfe 

soiution corresponds to that of the Standard soiution, as 
obtained in the Assay, 

ASSAY 

• Procedurę 

Buffer soiution: Pissolve 1 g of sodium perchlorate 
monohydrate En 500 mL of water, add 1 ml of phos- 
phoric acid, and dilute with water to 1000 mL. 

Mobile phase: Acetonitrile and Buffer soiution 
(8.5: 91.5) 

Diluent: Acetonitrile and water (1:4) 

Standard soiution: 0.05 mg/mL of USP Biotin RS in 0/7- 
uenL Sonicate, if necessary, to dissoive, 

Sample soiution: Weigh NLT 20 Capsules in a ta red 
weighing bottle. Open the Capsules, without the Joss of 
sheli materiał, and transfer the contents to a 100-mL 
bealcer, Remove any contents adhering to the empty 
shells by washing, if necessary, with several portions of 
ether. Dfscard the washings, and dry the CapsuEe shells 
with the a id of a current of dry air untii the odor of 
ether is no longer perceptibJe. Weigh the empty Cap- 
sule shells in the tared weighing bottle, and calculate 
the average net weight per Capsule. Transfer a portion 
of the Capsule contents, equivaient to a nominał 
amount of 5 mg of biotin to a 100-mL vo[umetric fiask, 
add 60 mL of water, and shake in a water ba tli at 65 d 
for 20 min. Sonicate for 5 min, shake by mechanicai 
means for 15 min, and cooi to room temperaturę. Add 
20 mL of acetonitrile, dilute with water to volume, and 
f ii ten 

Chromatographk system 

(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 200 nm 

Column: 4.6-mm x 15-cm; 3-pm packing L7 
Flow ratę: 1.2 mL/min 
Injection voiume: 50 pL 
System suitability 
Sample: Standard soiution 
Suitability requlrements 
laifmg factor: NMT 1.5 

Relafive standard deviation: NMT 2.0% for repficate 
injections 
Analysis 

Samples: Standard soiution and Sample soiution 
Calculate fhe pereentage of biotin (CioHisN^OaS) in the 
portion of Capsules taken: 

Result - (ru/h) x (C s fCu) x 1 00 
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fu - peak response from the Sampie soiution 

rs - peak response from the Standard solution 

Q - concentration of USP Biotin RS in the Standard 
solution (mg/mL) 

Co - nominał concentration of biotin in the Sampie 
solution (mg/mL) 

Acceptance criteria; 90.0%~110.0% 

PERFORMANCE TEST5 
o DlSSOLUTION (711) 

Buffer solution: 0.02 N anhydrous disodium hydrogen 
phosphate adjusted with phosphoric acid to a pH ot 7A 
Medium: Buffer solution; 500 mL 
Apparatus 1: 100 rpm 
Time: 1 h 

Standard solution: DissoJve a suitable amount of USP 
Biotin RS in Buffer solution to obtain a concentration 
simiiar to that expected in the Sampie solution , 

Sampie solution: Withdraw a portion of the solution 
under test, pass through a suitable fiiter, and use the 
pooled sampie as the test spedmen, 

Analysis: Proceed as directed in the Assay , making any 
necessary adjustments. 

Calculate the percentage of the labeled amount of bio¬ 
tin (CioHiaNbOjS) dissofved: 

Result = (fv/fs) x (Cs x VIL) x 100 

Fu - peak area from the Sampie solution 

r$ = peak area from the Standard solution 

Cs = concentration of USP Biotin RS in the Standard 
soiuthn (jig/mL) 

V - volume of Medium, 500 mL 
i = labeled amount of biotin (jag/Capsule) 
Tolerances: NLT 75% (Q) of the labeled amount of bio¬ 
tin (CKjHifcNLOiS) is dissolved. 

* Uniformity of Dosage Unus (905): Meet the 

requ!rements 

ADDITGONAL REQUIREMENTS 

* PACKAGING and Storage; Preserve in tight, light-resistant 

containers. 

* USP Reference Standards (11) 

USP Biotin RS 


Biotin Tablets 


DEFINITION 

Biotin Tablets contain NLT 90.0% and NMT 110.0% of the 
labeled amount of biotin (CioH 16 N 2 0 3 S). 

IDENTIFICATION 

® A. The retention time of the major peak of the Sampie 
solution corresponds to fhat of the Standard solution, as 
obtained in the Assay. 

ASSAY 
• Procedurę 

Buffer solution: Dissolve 1 g of sodium perchlorate 
monohydratu in 500 mL of water, add 1 mL of phos¬ 
phoric acid, and dllute with water to 1000 mL. 

Mobile phase: Acetonitrile and Buffer solution 
(8.5:91.5) 

Diluent: Acetonitrile and water (1:4) 

Standard solution: 0.05 mg/mL of USP Biotin RS in Dil¬ 
uent Sonicatą if necessary, to dissolve, 

Sampie solution: Transfer a portion equivalent to 5 mg 
of biotin from NLT 30 finefy powdered Tablets to a 
100-mL Yolumetric fiask, add 60 mL of water, and 


shake in a water bath at 65° for 20 min, Sonicate for 5 
min, shake by mechanical means for 15 min, and cool 
to room temperaturę, Add 20 mL of acetonitrile, dilute 
with water to voEume, and fiiter. 

Chromatographic system 
(See C hromatograpny (621), System Sultability.) 

Modę: LC 

Detector: UV 200 nm 

Column: 4.6-mm x 15-cm; 3-]im packing L7 
Row ratę; 1,2 mL/min 
Injection volume: 50 pL 
System sultability 
Sampie: Standard solution 
Suitability requirements 
Tailing factor: NMT 1.5 

Relative standard deviation: NMT 2.0% for replicate 
injections 
Analysis 

Sam pies: Standard solution and Sampie solution 
Calculate the percentage of biotin (CioHuN^OsS) In the 
portion of Tablets taken: 

Result - (ru/fs) x (Cj/Q) x 100 

ru = peak response from the Sampie solution 

rs - peak response from the Standard soiution 

C 5 - concentration of USP Biotin RS in the Standard 

soiution (mg/mL) 

Cu - nominał concentration of biotin in the Sampie 
solution (mg/mL) 

Acceptance critena: 90.0%-! 10,0% 

PERFORMANCE TESTS 
o DlSSOLUTION (711) 

Buffer solution: 0.02 N anhydrous disodium hydrogen 
phosphate adjusted with phosphoric acid to a pi l of 7,4 
Medium: Buffer solution; 500 mL 
Apparatus 2: 75 rpm 
Time: 1 h 

Standard solution: DIssolve a suitable amount of USP 
Biotin RS in Buffer solution to obtain a concentration 
simiiar to that expected in the Sampie solution . 

Sampie solution: Withdraw a portion of the solution 
under test, pass through a suitable fiiter, and use the 
pooled sampie as the test spedmen. 

Analysis: Proceed as dlrected in the Assay, making any 
necessary adjustments, 

Calculate the percentage of the labeled amount of bio¬ 
tin (CtoJ-Lć^OsS) dissoived: 

Result - ( ru/rs ) x (Cs x V/L) x 100 

Fu = peak area from the Sampie solution 

rs = peak area from the Standard soiution 

Cs = concentration of USP Biotin RS En the Standard 
solution (jug/mL) 

V = volume of Medium, 500 ml 
i - labeled amount of biotin (pg/Tablet) 

Tolerances: NLT 75% (Q) of the Jabeled amount of bio¬ 
tin (CioHić^OaS) is dissolved. 

• Uniformity of Dosage Units (905): Meet the 

reguErements 

ADD9TIONAL REQUIREMENT5 

• Packaging AND Storage: Preserye in tight, light-resistant 
containers. 

« USP Reference Standards (11) 

USP Biotin RS 
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Detete the folfowiń g: 


* Biperiden 



Acceptance criteria: 98.0%-1G1.0% on the dried basis 

IMPURITIES 

• Resjdue on Ignition (281): NMT 0.1% 

* Ordinary Impurities { 466 } 

Standard solution; Use methanol as the sofvent. 

Test solution; Use methanol as the solvent 
Eluant: A mixture of methanol and ammonium hydrox- 
ide (100:1.5} 

Yisualization: 17 

Acceptance critena: Meets the reguirements 


C 21 H 29 NO 311.46 

1-Piperidinepropanol, a-bicydo[2.2,1]hept-5-en-2-yl“a- 
phenyh; 

a“5-NorbQrnen-2-yLa.-phenyM -piperidinepropanol 
[514-65-8]. 


5PECIFIC TE5TS 

* Melting Rangę or Temperaturę, Class l (741): 

112°-116° 

• Loss ON Drying (731) 

Analysis: Dry at 105° for 3 h. 

Acceptance critena: NMT 1.0% 


DEHNITION 

Biperiden contains NLT 98.0% and NMT 101.0% of biper¬ 
iden (C 21 H 29 NO), calculated on the dried basis, 

IDENTIFICATION 

« A, 0NFRARED ABSORPTION (197K) 
o B Ultraviolet Absorption (197U) 

Anafytical wavelength: 257 nm 
Sample solution: 0.9 mg/mL of Biperiden in solution 
prepared as follows. Transfer a suitable amount of Biper- 
rden to an appropriate volumetric fiask. Add 0.5% or 
the fiask volume of lactic add, and di fu te with water to 
volume, 

Acceptance critena: Absorptmties, calculated on the 
dried basis, do not differ by morę than 3.0%. 

* C. 

Sample: 20 mg of Biperiden 

Analysis: Dissolve the Sample in 5 ml uf phusphoric 
add. 

Acceptance criteria: A green cofor is produced. 

* D. 

Sample solution: Dissofvę 200 mg of Biperiden in 
80 mL of water with the atd of 0.5 ml of 3 N hydro- 
chloric acid. The resulting solution may be warmed, if 
necessary, to promote dissolution. Aflow the resulting 
solution to cool. 

Analysis 

Part 1: To 5 mL of Sample solution add 1 drop of hy- 
drochforic acid and several drops of mercurrc chloride 
TS, 

Part 2: To 5 ml of Sample solution add bromine TS 
dropwise. 

Acceptance criteria: The acceptance criteria for both 
Part 1 and Port 2 must be met 
Part 1: A white predpitate is formed. 

Part 2: A yeflow predpitate fornns, which redissolves 
on shaking; and finał fy, upon the addition of morę 
bromine T5, a permanent predpitate is formed. 

ASSAY 

* Procedurę 

Sample: 500 mg of Biperiden 
Blank: 20 ml of benzene 
Titrimetric system 
Modę: Dlrect titration 
Titrant: 0.1 N perchloric acid V5 
End point detection: Vfsuaf 

Analysis: Dissolve the Sample in 20 ml of benzene, and 
adci 2 drops of crystal vioiet TS. Ti tratę with Titrant to a 
blue endpoint. Perform a blank titration, and make any 
necessary correct ion, Each mL of 0.1 N perchloric acid 
is equivalent to 31.15 mg of biperiden (CziH^NO). 


ADDITIONAL REQUIREMENT$ 

* Packaging and Storage: Preserve in weil-closed, Mght- 

resistant containers. 

• USP Reference Standards (11) 

USP Biperiden RS 

AU5P40 


Detete the fottowing: 


^Biperiden Hydrochloride 



C 2 |H 2 9 NO ■ HCI 347.92 

1 -Piperidinepropanol, ct-bicydo[2.2.1 ]hept-5-en-2-yl-a- 
pbenyl-, hydrochloride; 

a-5“Norbornen-2-yl-cx-phenyl-1 -piperidinepropanol hydro- 
chioride [1235-82-1 f. 

DEHNITION 

Biperiden Hydrochloride contains NLT 98.0% and NMT 
101.0% of biperiden hydrochloride (C 21 H 29 NG HO), cal¬ 
culated on the dried basis, 

IDENTIFICATION 

* A. SnFRARED ABSORPTION (T97K) 

* B. Ultraviołet Absorption (197U) 

Anafytical wave!ength: 257 nm 
Sample solution: 1 mg/mL of Biperiden Hydrochloride 
in methanol 

Acceptance criteria: Absorptivities, calculated on the 
dried basis, do not differ by morę than 3,0%, 

* C. 

Sample: 20 mg of Biperiden Hydrochloride 
Analysis; Dissolve the Sample in 5 mL uf phusphuric 
acid. 

Acceptance criteria: A green color Is produced. 

* D. 

Sample solution: 2 mg/mL of Biperiden Hydrochloride 
in water 

Analysis: To a 5-mL portion of the Sample solution add 
bromine TS dropwise, 

Acceptance criteria: A yellow predpitate, which dis- 
solves on shaking, is formed. Addition of morę bromine 
TS produces a predpitate that does not dissolve on 
shaking. 
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* E Identification Tests—General, Chloride (191) 

Sample solution: 2 mg/mL of Biperiden Hydrochloride 
in water 

Analysis: Proceed as direeLed in the chapter using a 
3-mL portion of the Sample solution* * 

Acceptance criteria: Meets lhe recjuirements 

ASSAY 

* Procedurę 

Sample: 500 mq of Biperiden Hydrochloride 
Blank: 80 ml of glacral acetic acid 
Titrimetric system 
Modę: Direct titration 
Trtrant: OJ N perchloric add V5 
Endpoint detection; Visual 
Analysis: Dissolve the Sample in 80 mL of glacial acetic 
acid, warming slightly if necessary, to effect sofution. 
Cooi, add 1 drop of crystal violet T5 and 10 mL of mer- 
euric acetate TS. litraLe with Titrant to a blue endpoint. 
Perform a blank determination, and make any necessary 
correction. Each mL of OJ N perthlorit add is equiva- 
lenl lo 34.79 mg of biperiden hydrochloride 
(C 2 ,H»NO - HO). 

Acceptance criteria: 98,0%-101.0% on the dried basis 

IMPURITIES 

* (^DINARY IMPURITIES {466} 

Standard solution: Use methanol as the solvent. 

Test solution: Use methanol as the solvent. 

Eluant; A mixture of methanol and ammonium hydrox* 
ide (100: 1.5) 

Visualization: 17 

Acceptance criteria: Meets Lhe requirements 

SPECIFIC TESTS 

* Loss on Dr v inc (731) 

Analysis: Dry at 105 g for 3 h. 

Acceptance criteria: NMT 0.5% 

ADDITIONAL REQUIREMENTS 

* Packagjng and Storage; Preserve in well-closed, light- 
resistant containers. 

* USP Reference Standard* (11) 

USP Biperiden Hydrochloride RS 


Defete the foHowing: 


^Biperiden Hydrochloride Tablet; 

DEFINmON 

Biperiden Hydrochloride Tab/ets contain NLT 93.0% and 
NMT 107,0% of the labeled amount of C 2 iH 2ę NO - HCI. 

IDENTIFICATION 

• Thin-Laver chromatocraphic Identification Test (201) 
Standard soiution: Dissolve 10 mg of USP Biperiden 
Hydrochloride RS in 5 mL of water, mix, and sonicate to 
disperse Lhe puwden Add 5 m'L of methanol to the 
fiask, mix, and sonicate for 15 min. Filter the solution 
into a separator, add 2 mL of 1 N sodium hydroxide 
and 10 mL of chloroform, and shake for 3 min. Filter 
the chloroform layer into a stoppered fiask, and use the 
chloroform filtrate. 

Sample soiution: To a quantity of finely powdered Tab* 
lets, equivalent to 10 mg of biperiden hydrochloride, 
add 5 mL of water, mix, and sonicate to disperse the 
powder. Add 5 ml of methanol Lo the fiask, mix, and 
sonicate for 15 min, Filter Lhe solution into a separator, 


add 2 mL of 1 N sodium hydroxide and 10 mL of chlo¬ 
roform, and shake for 3 mm. Filter the chloroform layer 
into a stoppered fiask, and use the chloroform filtrate. 
Adsorbent: 0.25-mm layer of chromatographic silica 
gel mixture* Condition by heating the piąte at 105"' for 
I h and ailowing to cool, 

Application vofume: 20 pL 

DeveIoping solvent system: Methanol and ammonium 
hydroxide (1 00 J .5) 

Visualiżation: lodine vapor, 10 min 
Analysis: Separately apply the Sample solution and Lhe 
Standard solution to tne chromatographic piąte. Allow 
the applications to dry, and devdop the chromatogram 
in the Devefoping solvent system until the soivent front 
has moved about three-fourths of the iength of the 
piąte, Remove the piąte from the chamber, mark the 
solvent front, and allow the solvent to evaporate. Lo- 
cate the spots on the piąte by exposing the piąte for 10 
min to Iodine vapors in a preeguilibrated closed cham¬ 
ber, on the bottorn of which there are iodine ęrystals. 
Acceptance criteria: The Rt value of the principal spot 
of tne Sample solution corresponds to that of the Śtan- 
dard soiution. 


ASSAY 
* Procedurę 

Soiution A: 38 g/L of monobasic sodium phosphate 
and 2 g/L of annydrous dibasic sodium phosphate in 
water. AdjusL to a pH of 5,3 ± 0.1, rf necessary. 
Sofution B: Dissolve 400 mg of bromocresol purple in 
30 mL of water, add 6.3 mL of 0.1 N sodium hydrox- 
ide, and dilute with water to 500 mL. 

Phosphate buffer-bromocresol purple soiution: Mix 
equal volumes of Solution A, Solution B, and chloroform, 
shake in a separator, and discard the chloroform, If ap- 
preciable color is extrarted, repeat with adriitinnal pnr- 
tions of chloroform until no color is extracted. 

Standard stock solution: 0.8 mg/mL of USP Biperiden 
Hydrochloride RS in methanol 

Standard soiution: 40pg/mL of USP Biperiden Hydro¬ 
chloride RS, prepared as toliows: Transfer a suitabfe vol- 
u me of Standard stock solution to a suitabfe volumetric 
fiask, add 25% of the fiask volume of water, and dilute 
with methanol to volume. 

Sample solution: Nominał concentration of 40 ^g/mL 
of biperiden hydrochloride from NLT 20 Tablets, pre- 
pared as follows: Transfer a portion of finely powdered 
Tablets, to obtain the finał nominał concentration, to a 
suitable volumetric fiask; add 25% of the vo!ume of 
water; and heat on a steam bath for 1S min. Cooi, and 
dilute with methanol to volume. 

Blank: Methanol and water (3J) 

Analysis 

Samples: Standard solution, Sample solution, and Blank 
Transfer 5.0 mL each of the Standard sofution, the Sam¬ 
ple solution and the Blank lo indhidual sęparators, 
each containing 10.0 mL of Phosphate bm 
fer-bromocresol purple solution. Extract Lhe soiution in 
each separator with 20,0 mL of chloroform for 2 min. 
After the layers have separated, pass each chforolorm 
extract through filter paper (Whatman No, 31 oi 
equivalent) into separate glass-stoppered, 50-mL volu- 
mctric flasks. In Lhe same manner, extract the solution 
in each separator with another 20.0-mL portion of 
chloroform, filter, and wash each filter with 8 mL of 
chloroform, collecting each combined filtrate and 
washing, respectively, in the 50-mL volumetric fiask 
containing the firsl extracl. Dilute each with chloro¬ 
form to volume. ConcomRandy determine the ab- 
sorbances of the Solutions in 1-cm cells at the wave- 
length of maximum absorbance at about 408 nm, 
with a suitable spectrophoLometer, ustng the Blank Lo 
seL the instrument. 


zr 
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Calculate the percentage of the Ja bel da im of 
CiiHzpNO HG in the Tabiets taken: 

Result = (Au/A s ) x (Cs/G) X 100 

A u - absorbance of the Sample solution 
As - absorbance of the Standard solution 
Cs = concentration of USP Biperiden Hydrochloride 
RS in the Standard solution (pg/mL) 

C a = nominał concentration of the Somple solution 
{(.ig/mL) 

Acceptance criteria: 93,0%-? 07,0% 


Delete the foltowlng: 


^Biperiden Lactate Injection 

DEHNITION 

Biperiden Lactate Injection is a sterile solution of biperiden 
lactate (C?iH^NO - GI-LO*) in Water for fnjertion, pre- 
pared from Biperiden with the a id of Laetic Acid, It eon- 
tains NLT 95.0% and NMT 105,0% of the labeled amount 
of biperiden lactate (GrhtaNO . GH^Oj), 



PERFORMANCE TESTS 

• Dissolution (711) 

Medium: 0,01 N hydrachlont acid; 500 ml 
Apparatus 2: 50 rpm 
Time: 45 min 

[Notę—D etermine the amount ot G1H39NG * HCf dis- 
solved by using the following method,] 

Phosphate buffer-bromocresol purple solution: Pre- 
pare as directed in the Assay. 

Standard stock solution: 0.8 mg/mL of USP Biperiden 
Hydrochloride RS in methanol 

Standard solution: 2 (ig/mL of USP Biperiden Hydro¬ 
chloride RS, prepared as folfows; Pipet 5 ml of Standard 
stock solution inlo a 500-mL volumelric fiask, and add 
0.01 N hydrochlonc acid to volume. Pipet 25 mL of this 
solution into a suitable beaker, and adjust with 0.01 N 
sod tum hydroxide to a pH of 5.3. Transfer this solution 
to a 100-mL s/otumetric fiask with the aid of water, and 
dfbte with water to volume, 

Sample solution: Sample per Dissolution (711), Filter 
75 mL of the solution under test, pipet 50 mL of the 
elear filtrate into a suitable beaker, and adjust with 0.01 
N sodium hydroxide to a pH of 5.3. Transfer this solu¬ 
tion to a 100-mL volumetric fiask with the aid of water, 
and dilute wiLh water to volume. 

Blank: Water 
Analysis 

Sam pies: Standard solution , Sample solution, and Blank 
Pipet 20,0 mL each of the Standard solution, the Somple 
solution , and the Blank into rndividual separators, eacb 
containing 10.0 mL of Phosphote buffer-bromocresol 
purpie solution. Extract the solution in each separator 
with 40,0 mL of chloroform for 10 min. After the lay- 
ers have separaled, pass each chloroform extract 
through filter paper into separate, glass-stoppered eon- 
tainers, discarding the firsl 10 mL of each filtrate. De¬ 
termine the amount of CnH^NO ■ HCI dissplyed from 
absorbances at the wavelength of maximum absorb- 
ance at about 408 nm (10-cm cejls) of the extract 
from the Somple solution tn comparison with that of 
the extract from the Standard solution, using the Blank 
to set the instrument 

Tolerances: NLT 75% (Q) of GiH^NO ■ HG is 
dissoK/ed. 

* Uniformity of Dosage Units (905): Meet the 

reguirements 


ADD1TIONAL REQU1REMENTS 

* Packagjng and Storage: Preserve in tight containers. 

* USP Reference Standards (11) 

USP Biperiden Hydrochloride R5 

AUSP40 


IDENTIFICATION 

* A. Identification—Organic Nitrogenous Bases (181) 

Standard solution: 50 mg of USP Biperiden RS in 
25 mL of 0,01 N hydrochlonc acid 
Sample solution: Nominally 50 mg of biperiden lactate 
from Injection 

Analysis: Proceed as directed in Identification—-Organie 
Nitrogenous Bases (181), beginning with "Transfer the 
liquid to a separator", 

Acceptance criteria: Meets the reguirements 

ASSAY 

• Procedurę . 

Solution A: 38 g/L of monobasic sodium phosphate 
and 2 g/L of anhydrous dibasic sodium phosphate in 
water. Adjust to a pH of 5.3 ±0.1, if necessary. 

Solution B: Dissolve 400 mg of bromocresol purple in 
30 mi of water, Add 6,3 mL of 0,1 N sodium hydrox- 
ide, and dilute with water to 500 mL. 

Phosphate buffer-bromocresol purple solution: Mix 
equal volumes of Solution Ą Solution B, and chloroform, 
Shake in a separator, and discard the chloroform, If ap- 
preciable color is extracted, repeat with additional por- 
tions ot chloroform until no color is extracted. 

Standard stock solution: 0.8 mg/mL of USP Biperiden 
RS in methanol 

Standard solution: 40 pg/mL of USP Biperiden RS from 
Standard stock solution rn solution prepared as follows. 
Transfer a suitable guantity of Standard stock solution to 
an appropriate volumetric fiask. Add 25% of the fiask 
volume of water. Dilute with methanof to vofume. 
Sample solution: Nominally 50 pg/mL of biperiden lac¬ 
tate from Injection in solution prepared as follows. 
Transfer a suitable guantity of the Injection to an appro¬ 
priate volumetrjc fiask. Add 25% of the fiask §blume of 
water* Dilute with methanol to volume. 

Blank: Methanol and water (3:1) 

Instrumental conditions 
Modę: UV-Vis 

Analytical wavefength: Maximum absorbance at 
about 408 nm 
Celi; 1 cm 
Analysis 

Samples: Standard solution, Sample soiution, and Blank 
Transfer 5.0 mL each of the Standard soiution , the Sum- 
ple solution, and the Blank to individual separators, 
each containing 10.0 mL of Phosphate buf- 
fer^bromocresot purple solution . Extract the solution in 
each separator with 20.0 mL of chloroform for 2 min, 
After the layers have separated. pass each chloroform 
extract through filter paper (Whatman No. 31 or 
equivalent) into sępa ratę glass-stoppered, 50-mL volu- 
metric flasks. In the same manner, extract the solution 
in each separator with another 20.0-mL portion of 
chloroform, filter, and wash each filter with 8 mL of 
chloroform, collecting each combined filtrate and 
washing, respectivefy, in the 50-mL vo!umetric fiask 
containing tne first extraet, Dilute each with chloro¬ 
form to volume. 

Concomitantly determine the absorbances or the Solu¬ 
tions using tne Blank to set the instrument. 
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Calculate the percentage of the Jabeled amount of 
biperiden lactate {C 21 H 29 NO ■ CaHóOj) in the portion of 
Injection taken: 

Result - {Au/As) x (Q/Q) X (KiM*) x 100 

A o = absorbance rrom the Somp/e soJut/ort 

As - absorbance from the Standard solution 

C s ~ eon centra tron of USP Biperiden RS in the 
5 tan dard solu tion (|ig / m L) 

Cu = nominał concentration of biperiden lactate in 
the Sample solution (mg/mL) 

Mri ~ molecular weight of biperiden lactate, 401.54 
Mr ? = molecular weight of biperiden, 311.46 
Acceptance criteria: 95.0%-105.0% 

5PECIFIC TEST5 

* PH (791): 4.8-5.8 

* Bacterial Endotokens Test (85): NMT 83.3 USP Endo- 

toxin Units/mg of biperiden lactate 

* Other Requirememts: Meets the reguErements in łnjec- 

tions and impfanted Drug Products (1) 

ADDITIONAŁ REQUIREMENTS 

* Packaging and Storage: Preserze in sEngle-dose contain- 
ers, preferabiy of Type I glass, protected from light. 

* USP Reference Standards (11) 

USP Biperiden RS 
USP Endotoxin RS 

AU5N0 


Bisacodyl 



C22H, s N0 4 361.39 

Phenoi, 4,4^(2-pyndinylmethylene)bis-, diacetate (ester); 
4,4^(2-Pyridylmethylene)diphenol diacetate (ester); 
4,4'-(Pyridin-2-ylmethy(ene)dEphenyl diacetate [603-50-9], 

DEFSNITION 

Bisacodyi contains NLT 98.0% and NMT 101.0% of 
C^H^NCh, calculated on the dried basis. [Caution—A void 
inhaiation and contact with Ehe eyes, skin, and mucous 
membranesj 

IDENTIFICATION 

O A. iNFRARED ABSORPTION (197S) 

Celi: 1.0 mm 

Sample solution: 5 mg/mL in chloroform, previously 
dried 

* B. The retention time of the major peak in the Sample 
solution corresponds to that of the Standard stock solu- 
thn, as obtained under Organie Impurities . 

AS5AY 
@ Procedurę 

Sample solution: Dissolve 300 mg of Bisacodyl tn 
60 ml of glacial acetic acid. Titrate with 0.1 N perchlo- 
ric acid V5, determining the endpoint potentiometri- 
cally. Perform a blank determlnation, and make any 


necessary correction (see Titrimetry (541)), Each mL of 
0.1 N perchloric acid es equivalent to 3644 mg of 
QaH i9 N04, 

Acceptance criteria: 9S.G%-101.0% on the dried basis 

IMPURITIES 

• Residue on Ignition (281): NMT 0.1% 


Defete the fottowing: 

** Heavy Metals (231), Method II: NMT 10 ppm# Uj@J 

jarv201 S) 

* Organic Impurities 

Buffer: 1.58 g/L of ammonium formate in water, ad- 
justed with formie acid to a pH of 5.0 
Mobile phase: Acetonitrlle and Buffer (45:55) 

Diluent: Acetonitrile and water (35:5) 

Standard stock solution: 1.0 mg/mL of USP Bisacodyi 
RS in Diluent 

Standard solution: 1,0 jig/ml of USP Bisacodyl RS in 
Diluent 

System surtability solution: 0,8 mg/mL of USP 
Bisacodyi RS; 2j.ig/mL each of USP Bisacodyl Related 
Compounds A, C, and E RS; and 4 pg/mL of USP 
Bisacodyi Related Compound B RS tn Diluent 
Sample solution: 1,0 mg/mL of Bisacodyl in Diluent 
Chromatographic system 
(See Chromatogropny (621), System Suitability.) 

Modę: LC 

Detector: UV 265 nm 

Column: 4.6-mm x 25-cm; 4-pm or S-pm packing LI 
Flow ratę: 1.5 mL/rnin 

Run time: 3.5 times the retention time of bisacodyi 
Injection size: 20 pL 
System suitability 

Sam pies: Standard solution and System suitability solu¬ 
tion. [Notę—S ee Tubie 1 for the relative retention 
times] 

Suitability reguirements 
Relatiye standard deviation: NMT 5.0% for the 
bisacodyl peak, Standard solution 
Tai ling factor: NMT 2.0 for the bisacodyl peak, Sys¬ 
tem suitability solution 

Resolution: NLT 1.5 between the bisacodyl related 
compound E and bisacodyl peaks, System suitability 
solution 
Analysis 

Samples: Standard stock solution, Standard solution, 
and Sample solution 

[Notę—C nromatograph the Standard stock solution to 
perform Identification test 8.] 

Calculate the percentage of any indivtdual impurity in 
the portbn of Bisacodyl taken: 

Result = (r 0 /r s ) x {Cs/Cu) x ( 1 /P) x 100 

fu = peak response of each indEvidua] impurity 
from the Sample solution 

r$ ~ peak response of bisacodyl from the Standard 
solution 

C 5 = concentration of the Standard solution 
(mq/mL) 

Cu - concentration of the Sample solution (mg/mL) 

F - relative response factor (see Tabfe 1) 

Acceptance criteria: See Tobie 1. [NOTĘ—The reporting 
leve) for Impurities is 0,05%.] 
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labie 1 


Na me 

Refatiye 

Retention 

Time 

Relatiw 

Response 

Factor 

1 Acceptance 
Criteria, 
NMT 

Bisacodyl reiated 
comoGund A j1 

0.20 

1 .7 

0.15 

Bisacodyl reiated 
compound B b 

0.40 

1.5 

0T5 

Bisacodyl reiated 
compound O 

0.45 

1.3 

0,50 

Specified unidentified 
impurity 1 

0,85 

TO 

0.20 

Bisacodyl reiated 
compound E d 

0.90 

1.0 

0.50 

Bisacodyl 

TO 

_ 


Specified unidentifred 
impurity 2 

2.6 

TO 

0.30 

Any Indiyidual un- 
soecified impurity 

— 

TO 

0.10 

Tota! imourilies 

— 


TO 


a 4 P 4'- Di ph e n o I i m pu rfty. 
h 2,4^Dipheriol impurity. 
r Monoaeetyl blsacodyL 
d 2,4'-Bisacody| analog. 

SPECIFIC TESTS 

« Loss ON Drying (731): Dry a sample at 105° for 2 h; it 
loses NMT 0.5% of ils weight. 

ADD9TIONAL REQUIREMENTS 

• Packaging and Storage: Preserze rn weibdosed contatn- 
ers, protected from Fight. Storę at room temperatura, 

* USP Reference Standards {11} 

USP Bisacodyl RS 

USP Bisacodyl Reiated Compound A RS 
4,4'-(Pynd]m2-ylmethylene)diphenol 
CiaHi S N0 2 277.32 
USP Bisacodyl Reiated Compound B RS 
2 / 4'-(Pyridin-2-ylmethylene)d[phenol. 

C ]a Hi 5 N0 2 277.32 
USP Bisacodyl Reiated Compound C RS 
4-[(4-Hydroxypheny])(pyridEn-2-yl)methyl]phenyl 
acetate. 

QoH T 7 N 03 319.35 
USP Bisacodyl Reiated Compound E RS 
2-[{4-Acetoxyphenyl)(pyridin-2-yi)methyl]phenyI 
acetate. 

C22Hi 9 N04 361.39 


IBIsacodyi Suppasatorles 

» Bisacodyl Suppositories contain not less than 
90.0 percent and not morę than 110.0 percent of 
the labeled amount of C 22 H 19 NO 4 . 

PacBtsging and storage—Presen/e in well-dosed contain- 
ers at a temperaturę not exceedrng 30°. 

USP Reference standards (11)— 

USP Bisacodyl RS 

Identafkation— 

A: Transfer a guantrty of Suppositories, equivalent to 
about 150 mg of bisacodyl, to a 500-mL conical fiask, add 
75 mL of solvent hexane, and heat on a steam bath untii 
they are melted. Filter the solution, with the a id of vacuum, 
through a medium-porosity, sintered-glass funnel, and wash 
the residue with about 100 ml of warm solvent hexane untif 
it is free from fat Continue the vacuum until the residue 


appears dry, Dissolve the residue by rinsing the filter with 
about 50 mL of warm acetone, colfecting the filtrate in a 
150-mL beaker, and evaporate the filtrate on a steam bath 
to a vo!ume of about 5 mL. To the residua! Iiqutd add about 
75 mL of water, heat on a steam bath for 15 minutes, and 
cool. Scratch the sldes of the beaker to induce crystafliza- 
tion, filter the crystals, and dry at 100° for about 15 min- 
utes: the bisacodyl so obtained mefts between 129° and 
135°, and responds to Identification test A under Bisacodyl. 

B: The chromatogram of the Assay preparation obtained 
as directed tn the Assay exhibits a major peak for bisacodyl, 
the retention time of which corresponds to that exhibited in 
the chromatogram of the Standard preparation. 

Assay— 

Mobile phase —Prepare a filtered and degassed mixture of 
0.074 M sodium acetate in water [adjusted with 2.5% (v/v) 
acetic acid to a pH of 7,4] and acetonitnle (55:45). Make 
ad j u stments if necessary (see System Suitabmy under Chro- 
matography {621)). 

Standard preparation —Disso!ve an accurately weighed 
□uantity of USP Bisacodyl RS in acetonitnle to obtain a Stan¬ 
dard preparation having a known concentration of about 
0.5 mg per ml, 

Assay preparation —Transfer a number of Suppositories, 
equivalent to about 100 mg of bisacodyl, to a 500-mL 
separator, add 150 mL of n-hexane f and shake until alf the 
suppositories are di$solved. Add 50 ml of acetonitnle, shake 
for 1 minutę, and ailow the layers to separate. Drain the 
lower layer into a 200-mL vo]umetrio fiask, and extract the 
n-hexane layer remaining in the separator with two 50-mL 
portions of acetonitnle, combining the lower layers in the 
yolumetric fiask. Dilute the combined extracts in the voiu- 
metric fiask with acetonitrile to volume, mix, and fiiter. 

Chromatographic system (see Chromatography (621))—The 
liguid chromatograph Es equipped with a 265-nm detector, 
a 3,9-mm x 30-cm column tnat contains packing LI, and a 
guard column that contains packing L2. The flow ratę is 
about 2 ml per minutę, Chromatograph the Standard prepa¬ 
ration, and record the peak responses as directed for Proce¬ 
durę: the tai ling factor is not morę than 2.0; and the relative 
standard deyiation for replicate iniectlons is not morę than 
2.0%. 

Procedurę —Separatefy inject equal yoiumes (about 10pL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chroma tog rams, and meas- 
ure the responses for the major peaks. Calcu]ate the quan- 
tity, in mg, of C^H^NO.* in the Suppositories taken by the 
formula: 

200 C(ru/rs) 

in which C Es the concentration, in mg per ml, of USP 
Bisacodyl RS in the Standard preparation; and r u and r s are 
the peak responses obtained from the Assay preparation and 
the Standard preparation , respectively. 


BćsacodyG Rectal SyspeeisSore 

» Bisacodyl Rectal Suspension is a suspension of 
Bisacodyl in a suitable aqueous medium. It con¬ 
tains not less than 90.0 percent and not morę 
than 115.0 percent of the labeled amount of 
C22H1 ęN 0 4 , 

Packaging and storage—Preserve in unit-dose containers 
at a temperaturę not exceeding 30°. 

USP Reference standards {11)— 

USP Bisacodyl RS 
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Identification—The retention time of the major peak in 
the chromatografu of the Assay preparotion corresponds to 
that of the Standard preparotion as obtained In the Assay, 
pH (791): between 5.0 and 6.8. 

Assay— 

Mobile phase—P repare a fiJtered and degassed mixture of 
methanol and 0.01 M monobasic potassium phosphate 
(60:40). Make adjustments if necessary (see System Suitabil- 
ity under Chromatography (621))* 

Internai standard solution —Dtssolve a suitable guantity of 
ethylparaben in methanol, and dilute with an equal vo!ume 
of water to obtain a solution contaming about 5,0 mg per 
mL. 

Standard preparotion —Dissolve an accurately weighed 
quantity of USP Bisacodyl RS in methanol, adcf an accurately 
measured volume of Internat standard soiution , and dilute 
quantitatively, and stepwise if necessary, with methanol to 
obtain a solution havśng known concentrations of about 
67 fig per mL and 250 pg per ml for bisacodyl and ethyl- 
paraben, respectively. 

Assay preparotion— Transfer an accurately measured vol- 
ume of Rectal Suspension, equivalent to 6,7 mg of 
bisacodyl, to a 100-mL volumetric fiask. Add 5.0 mL of Inter 
nal standard solution , dilute with methanol to voiume, and 
mix* 

Chromatographic system (see Chromatography (621))—The 
liquid chromatograph is eouipped with a 254-nm detector 
and a 3.9-mm x 30-cm column containing packing LI, The 
flow ratę ts about 2 mL per minutę* Chromatograph the 
Standard preparotion , and record the peak responses as di- 
rected for Procedurę: the relative retention times are about 
2.0 for bisacodyl and 1.0 for ethylparaben; the resoiutton, R t 
between bisacodyl and the internal standard is not less than 
7,0; the column efficiency, determined for the anaiyte peak, 
is not less than 2000 theoretical plates; the tailing factor is 
not morę than 1,2; and the reJative standard deviation for 
replicate injections is not morę than 2.0%, 

Procedurę— Separateiy inject egual volumes (about 10 pL) 
of the Standard preparotion and the Assay preparotion into 
the chromatograph, record the chro mat ogra nas, and meas- 
ure the responses for the major peaks. Calculate the quan- 
lity, in mg, of C22H19NO4 in the portion of Rectal Suspension 
taken by the formula: 

100 CflWfo) 

in which C is the concentration, in mg per mL, of USP 
Bisacodyl RS in the Standard preparanon; and Ru and fts are 
the peak response ratios of the bisacodyl peak to the inter¬ 
nal standard peak obtained from the Assay preparotion and 
the Standard preparotion, respectively. 


Bisacodyl Delayed-Release Tablets 

DEFINITION 

Bisacodyl Delayed-Release Tablets contain NLT 90.0% and 
NMT 110*0% of the labeled amount of bisacodyl 
(CzzH^N CL). 

IDENTIFICATION 

« A* Bnfrared Absorption (1 97S) 

Celi: 1.0 mm 

Sample solution: Macerate a portion of powdered Tab¬ 
lets, equivalent to 300 mg of bisacodyl, with 100 mL of 
aoetone. Heat on a steam bath to boiling, filter, and 
evaporate to about 20 mL* Add 200 mL of water, and 


warm the mixture on the steam bath, passing a stream 
of nitrogen over the surface to evaporate the acetone. 
After 30 min, cool the mixture, and filter through a 
sintered-glass funnel. Discard the filtrate, and dissolve 
the crystals in 50 mL of acetone. Evaporate the solution 
to about 15 mL, add about 75 mL of water, heat on a 
steam bath for 15 min, and then cool. Scratch the sides 
of the beaker to induce crystallization, filter the crystals, 
and dry at 100° for about 1 5 min, Using the crystals, 
prepare a solution (1 in 200) in chloroform. 

Acceptance cnteria: Meet the reguirements 

* B. The retention time of the major peak of the Sample 

soiution corresponds to that of tne Standard solution , as 
obtained In the Assay. 

ASSAY 
■ Procedurę 

Buffer: 0.074 M sodium acetate in water, adjusted with 
2,5% (v/v) acetic add to a pH of 7.4 
Mobile phase: Acetonitrile and Buffer (45:55) 

Standard solution: 0*5 mg/mL of USP Bisacodyl RS in 
acetonitrile 

Sample solution: Transfer a portion of finely powdered 
Tablets equivalent to 100 mg of bisacodyl, to a 200-mL 
volumetric fiask, add 25 mL of water, and shake by me- 
chanical means for 15 min followed by sonication for 
15 min, Add lOOmL of acetonitrile, and shake by me- 
chanicał means for 15 min followed by sonication for 
15 min. Dilute with acetonitrile to volume, mrx, and 
filter. 

Chromatographic system 

(See Chromatogropny (621), System Suitability.) 

Modę: LC 

Detector: UV 265 nm 
Columns 

Cuard: Packing L2 

Analytical: 3.9-mm x 30-cm; packing LI 
Flow ratę: 2 mL/min 
Injectlon volume: 10 pi 
System suitability 
Sample: Standard solution 
Suitability reguirements 
Tailing factor: NMT 2*0 
Relative standard deviation: NMT 2*0% 

Analysls 

Sam pies: Standard solution and Sample soiution 
Calculate the percentage of the labeled amounL of 
bisacodyl {C22H19NCL} in the portion of Tablets taken: 

Resuft = (rjrs) x (Cs/G) x 100 

fu = peak response from the Sample solution 

rs = peak response from the Standard solution 

Cs = concentration of USP Bisacodyl RS in the 
Standard solution (mg/mL) 

Cu = nominał concentration of bisacodyl in the 
Sample solution (mg/mL) 

Acceptance cnteria: 90.0%-110.0% 

PERFORMANCE TESTS 

* DisintegraTion (701): Proceed as directed for Delayed- 

Release (EnterioCoated) Tablets. The Tablets do not dis- 
integrate after 1 h of agitation in simufated gastric fluid 
TS, but then disintegrate withln 45 min In simulated in- 
testinal fluid TS. 

• Uniformity of Dosage Units (905): Meet the 

reguirements 

ADDITIONAL REQUIREMENTS 

• PACKAGINC and Storage: Preserve in well-closed contain- 

ers at a temperaturę not exceeding 30°. 
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• USP Reference Standards <11) 

USP Bisacodyl RS 


Milk of Bismuth 


» Milk of Bismuth contains bismuth hydroxide 
and Bismuth Subcarbonate in suspension in 
water, and yields not less than 5.2 percent and 
not morę than 5.8 percent (w/w) of bismuth tri- 
oxide (B^Cb). 


Bismuth Subnitrate. 80 g 

Nitric Acid. 120 mL 

Ammonium Carbonate. 10 g 

Strong Ammonia Solution, _ 

Purified Water, each, a sufficient 
guantity, to make . lOOOmL 


Mix the Bismuth Subnitrate with 60 mL of Pun- 
fied Water and 60 mL of the Nitric Acid in a suita- 
ble Container, and agitate, warming gently until 
solution is effected. Pour this solution, with con- 
stant stirring, into 5000 mL of Purified Water con- 
taining 60 mL of the Nitric Acid. Dilute 160 mL of 
Strong Ammonia Solution with 4300 mL of Puri¬ 
fied Water in a glazed or glass vessel of at least 
12,000-mL caparity. Dissolve the Ammonium Car¬ 
bonate in this solution, and then pour the bismuth 
solution quickly into it with constant stirring. Add 
sufficient 6 N ammonium hydroxide, if necessary, 
to render the mixture distinctly alkaline, allow to 
stand until the precipitate has settled, then pouror 
siphon off the supernatant, and wash the precipi¬ 
tate twice with Purified Water, by decantation. 
Transfer the magma to a strainer of close texture, 
so as to provide continuous washing with Purified 
Water, tne outlet tubę being elevated to prevent 
the surface of the magma from becoming dry. 
When the washings no longer yield a pink color 
with phenolphthalein TS, drain the moist prepara- 
tion, transfer to a graduated vessel, add sufficient 
Purified Water to make 1000 mL, and mix. 
notę— This method of preparation may be varied, 
provided the product meets the following 
requirements. 

Packaglng and stora ge—Preserze in tight containers, and 
protect from freezing. 

Identification— 

A: It responds to the tests fot Bismuth <191 > and for Car¬ 
bonate <191). 

B: Add 1 mL of 3 N hydrochloric acid to 1 mL of Milk of 
Bismuth: a elear solution is produced. Pour the elear solu¬ 
tion into 10 volumes of water: a white precipitate is formed. 
Mkrobial enumeration tests (61) and Tests for speci- 
fied microorganlsms (62) —The total bacterial count does 
not exceed 100 cfu per mL and the test for Escherichia coli is 
negative. 

Water-sofuble substances —Boil 10 mL with 90 ml of 
water for lOminules, cool, add water to make the total 


vo!ume 100 mL, mix, and filter. Evaporate 50 mL of the fil- 
trate to dryness, and ignite it gently: the weight of the resi- 
due does not exceed 5 mg (0.1%). 

Arsenie, Method I <211)—Evaporate 3.75 mL on a steam 
bath to dryness, add 2 mL of sulfuric acid, and heat until 
copious fumes of suifur trioxide are evoived. The limit is 
0.8 ppm. 

Lead —To S mL add warm nitric acid ( dropwise, until it is 
just dissolved, and pour the solution into 50 mL of water: a 
white precipitate may form. Filter, if necessary, evaporate 
the filtrate on a steam bath to 15 mL, again filter, and to 
10 ml of the filtrate add an equal volume of 2 N sulfuric 
acid: no precipitate is formed. 

Limit of alkalles and aikaiine earths —Dissolve 2.0 mL 
in 5 mL of hydrochloric acid, dilute with water to 100 ml, 
add hydrogen sulfide to precipitate the bismuth completely, 
and filter. To 50 mL of the dear filtrate add 5 drops of sulfu¬ 
ric acid, evaporate to dryness, and ignite: the weight of the 
residue does not exceea 3 mg (0.3%). 

Assay —Evaporate an accurately weighed quantity of Milk of 
Bismuth to dryness, and ignite the residue to constant 
weight. From the weight of the BLO) so obtained determine 
the percentage in the assay specimen, 


Bismuth Citrate 



BiC 6 H 5 07 398.08 [813-93-4], 

» Bismuth Citrate contains not less than 49 per¬ 
cent and not morę than 54 percent of bismuth 
(Bi). 

Packaging and storage —Preserve in tight, light-resistant 
containers, storę at controlled room temperaturę, and pre- 
vent exposure to excessive heat, 

USP Reference standards (11)— 

USP Bismuth Citrate RS 

Identification— 

A: Infrared Absorption (197K): on the undried specimen, 
B: When strongly heated, the salt chars, and on ignition 
feaves a morę or less blackened residue having a yelfow sur¬ 
face. The residue is sofuble m warm nitric add, and this 
solution, when dropped into a large excess of water, pro- 
duces a white turbiarty, 

C: Dissolve 1 g in ammonia TS. When treated with hy¬ 
drogen sulfide in excess, a black precipitate is obtained. Fil- 
ter this mixture, drtve off the excess hydrogen sulfide by 
heating, and allow to cool, To a portion of this cooled solu¬ 
tion add an excess of calcium hydroxide TS, and boil: a 
white precipitate is formed. Reserve a second portion of the 
coolea solution for the test for Limit nf nitrate. 

Arsenie, Method i (211}—Prepare the Test Preparation as 
follows. Tri tu ratę 300 mg with an equal weight of calcium 
hydroxide, and ignite. Dissolve the residue in 5 mL of 3 M 
hydrochloric acid: the limit is lOjig per g. 

Limit of nitrate —To the second portion of cooled solution 
reserved from Identification test C, add an equal volume of 
sulfuric add, mix, and allow to cool. Into the lrquid, drop a 
ery stal of ferrous sulfate, and allow to stand for 30 mi notes: 
no brown or brownish black color appears around the erys- 
tal. 
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Limit of copper, lead, and silver— 

Standard soiution —Prepare a solution containing 1000 jag 
of copper per mL, a solution containing 1000jig of lead per 
mL, and a solution containing 1000 [ig of silver per mL 
Transfer 3.0 ml of each solution to a 2000-mL vo!umetric 
fiask, dilute with 1 N nitric acid to volume, and mix. [notę— 
The concentrations of copper, lead, and siiver in this solu¬ 
tion may be modlfted by using a different quantity or by 
further dilution to bring the absorption responses within the 
worktng rangę of the atomie absorption 
spectrophotometen] 

Test solution —Ignite about 3 g of Bismuth Ci tratę, accu- 
rately weighed, in a porcelain crucibte, cool, and cautiously 
add 6 N nitric acid to dissolye the residue. Add 100 mL of 
water, and mix, A wbite precipitate forms, Filter this mix- 
turę, evaporate on a steam bath to obtain about 1 5 mL of 
solution, and filter agaln, Dilute the fiitrate with water to 
20.0 mL. 

Procedurę —Concomitantly d eter minę the absorbances of 
the Standard soiution and the Test soiution at the emission 
lines of 324,7 nm, 217 nm, and 328.1 nm for copper, lead, 
and silver, respectrvely, with an atomie absorption spectro- 
photometer (see Atomie Absorption Spectroscopy (852)) 
eguipped with copper, lead, and si!ver hollow-cathode 
lamps and an oxioizing flame. The absorbances of the Test 
solution do not exceecf those of the Standard solution for 
each element (10 |ig per g). 

Limit of sofluble bismuth— 

Standard solution —Transfer 242.0 mg of bismuth nitrate 
pentahydrate to a 100-mL vojumetric fiask. Add 3 ml of 1,5 
Ki nitric acid, swirl to dissolve, dilute with water to vo!ume, 
and mix. Transfer 1.0 mL of this solution to a 500-mL volu- 
metric fiask, add 250 mL of 1.5 N nitric add, dilute with 
water to volume, and mix. This solution contains 2.0 pg of 
bismuth (Bi) pei mL. [NOTĘ — The concentrafion of bismuth 
in this solution may be modified by using a different quan~ 
Lity or by further dilution to bring the absorption responses 
within the working rangę of the atomie absorption 
spectrophotometer,] 

Test solution —Prepare a mixture of 5.0 g of Bismuth Cit- 
ratę and 100 mL of water, and stir by mechanical means the 
suspension thus obtained for 2 hours. Pass through filter pa- 
per. Pass the fiitrate thus obtained through a filter having a 
0.1 -jim or finer porosity. To 10.0 mL of tne fiitrate add 
0.1 mL of nitric acid. 

Procedurę —Concomitantly determine the absorbances of 
the Standard solution and the Test solution at the emission 
linę of 223.06 nm for bismuth with an atomie absorption 
spectrophotometer (see Atomie Absorption Spectroscopy 
(852)) eguipped with a bismuth hollow-camode lamp and 
an oxidizing flame. The absorbances of the Test solution do 
not exceed those of the Standard soiution (40 jig per g). 
Assay—Transfer about 300 mg of Bismuth Citrate, accu- 
rately weighed, to a porcelain crudble, and ignite. Allow to 
cool, add 2 mL of nitric acid to the residue, dropwise, and 
warm until complete solution Has been effected. Add about 
60 mL of water and 0.3 ml of xylenol orange TS, and tltrate 
with 0.05 N edetate disodium VS to a yellow endpoint. 

Each mL of 0,05 N edetate disodium is equlvalent to 
10.45 mg of bismuth (Bi). 


Bismuth Subcarbonate 


DEFINITION 

Bismuth Subcarbonate contains NLT 97.6% and NMT 
100,7% of bismuth subcarbonate [(BiO^CCh], calculated 
on the dried basis. 


IDENTIFICATION 

a A. Identification Tests—General, Bismuth and Carbonate 
(191) 

A5SAY 
o Procedurę 

Sannple solution: 500 mg of Bismuth Subcarbonate in 
3 mL of nitric add. Dilute with water to 250 mL, and 
add 0.3 mL of xylenol orange TS. 

Ti tri mętne system 
Modę: Direct tltration 
Titrant: 0.05 M edetate disodium VS 
Endpoint detection: _Visual 

Analysis: Titrate with Titrant to a yellow endpoint, Each 
mL of 0.05 M edetate disodium is equlvalent to 
12.75 mg of bismuth subcarbonate [(Bi0) 2 C0 3 ]. 
Acceptance criteria: 97.6%-100.7% on the dried basis 

IMPURITIE5 

* CHIORIDE and Sulfate, Chioride (221) 

Sample stock solution: 5,0 g in TO mL of water. Add 
20 mL of nitric acid, warm to achieve dissolutlon, and 
allow to cool. Dilute with water to obtain 100 mL of 
solution. 

Sample solution: To 6.6 mL of the Sample stock solution 
add 4 mL of nitric add, and dilute with water to 50 mL. 
Acceptance criteria: A 15.0-mL portion of the Sample 
solution shows no morę chioride than corresponds to 
70 j.lL of 0.020 N hydrochloric acid (0.05%), 

* Limit of Alkaues and Alkaline Earths 

Sample solution: Boil 1.0 g with 20 mL of a mixture of 
acetic add and water (1:1). After 2 min, cool, and filter. 
Analysis: Collect the fiitrate, wash the residue with 
20 mL of water, and add the washing to the fiitrate. To 
this solution add 2 mL of 2 N hydrochloric acid and 
20 mL of water, Heat to boiling, and precipitate the 
bismuth by adding hydrogen sulfide. Cool the mfxture, 
and filter. Collect the fiitrate, wash the residue with 
water, and add the washing to the fiitrate. Evaporate 
this solution to dryness on a water bath. To the residue 
add 0.5 mL of sulfuric acid, dry slowly, and cool, 
Acceptance criteria: The weight of tne residue does 
not exoeed 10 mg (1.0%). 
o Limit of Nitrate 

fndigo carmine titrant: To 4 g of indigo carmine In 
900 mL of water add 2 mL of sulfuric add, and dilute 
with water to 1 000 mL 

Standard solution: 0,0815 mg/mL of potassium nitrate 
(equivalent to 0.05 mg/mL of nitrate) m water. Place 
20.0 mL in a 125-mL conical fiask* 

SampJe soiution: To 250 mg of Bismuth Subcarbonate 
in a 125-mL conical fiask add 20 mL of water, and swirl 
to suspend. 

Analysis: To the Standard soiution and the Sampie solu- 
tion add 0.05 mL of Indigo carmine titrant. Carefuliy add 
30 mL of sulfuric acid, and immedlateEy titrate with fn¬ 
digo carmine titrant to a slabie blue endpoint. 
Acceptance criteria: The votume of Indigo carmine ti¬ 
trant consumed by the Sample solution does not exceed 
thateonsumed by the Standard solution (0.4%). 

■ Limit of 5ilver 

Standard soiution: 7.87 j.ig/mL of silver nitrate 
Sample solution: To 2,0 g of Bismuth Subcarbonate 
add 1 mL of water and 4 mL of nitric acid. 

Analysis: Heat the Sample solution gently to achfeve dis- 
solution, add water to obtain 11 mL of solution, and 
cool. Add 2 ml of 1 N hydrochloric acid, and allow to 
stand in a dark place for 5 min. Treat the Standard solu¬ 
tion concomitantly with 1 mL of nitric acid and 2 mL of 
1 N hydrochloric acid. 

Acceptance criteria: The turbidity produced from the 
Sampie solution is NMT that produced from the Stan¬ 
dard soiution (0.0025%). 


USP Monographs 






USP Monographs 


3036 Bismuth / Offidal Monographs 


USP 40 


* Limit of Arsenic, Method i (211) 

Test preparation: 600 mg in 35 ml of 3 N hydrochloric 
acid 

Acceptance criteria: NMT 5 ppm 

* Limit of Copper 

Standard stock solution 1: 5 mg/mL of copper pre- 
pared as foliows. To a 100-ml_ volumetric fiask add 
1.34 g of cupric chloride, 10 g of ammonium chloride, 
and 3 mL of sodium metahisulfite solution (27S mg/ 
mL), and dllute with water to volume. 

Standard stock solution 2: TO pg/mL of copper in 2 N 
nitric acid from Standard stock solution I 

Standard solution: Mix 0.25 mL of Standard stock solu¬ 
tion 2 and 9,75 mL of water. 

Sampie solution: To 5 mL of the Sampie stock solution 
retained from the test for Chloride and Sulfate , Chloride 
add 2 mL of 6 N ammonium hydroxśde, dilute with 
water to 50 mL, mix, and filter. 

Analysis: To 10 mL each of the Standard solution and 
the Sampie solution add 1 mL of a solution of sod i urn 

diethyldithiocarbamate (1 in 1000 ), 

Acceptance criteria: No morę color is obtained from 
the Sampie solution than is obtained from the Standard 
solution (0,005%). 

* Limit of Lead 

Diluent: 6 N nitric acid, leadTree 

Standard stock solution: 0.1598mg/mL of lead nitrate 
in DiluenL This solution contains 100 pg/mL of lead. 

Standard Solutions: 1.0, 2.0, and 3.0 |ig/mL of lead 
from the Standard stock solution in Diluent 

Sampie solution: 12.5 g of Bismuth Subearbonate in 
75 ml of Diluent. Heat to boiiing for 1 min, cool, and 
dilute with water to 100 mL, 

Analysis: Concomitantly determine the absorbances of 
the Standard Solutions and the Sampie solution at the 
lead emission linę of 283.3 nm with an atomie absorp 
tion spec tropho tom eter (see Atomie Absorption Spectros* 
copy (852)) eguipped with a lead hollow-cathode lamp 
and an air-acelylene flame, usmg a 1:5 dilution of the 
Diluent as the blank. Plot the absorbances of the Stan¬ 
dard Solutions versu$ concentration, in pg/mL, of lead, 
and dra w the straight linę best fitting the three plotted 
points. From the graph, determine tne concentration, 

C, in pg/mL, of lead in the Sampie solution . 

Calcufate the percentage of lead (Pb) in the ponton of 
Bismuth Subearbonate taken: 

Result= C/1250 

C = concentration of lead in the Sampie solution 
(pg/mL) 

Acceptance criteria: NMT 0,002% 

SPECIFIC TESTS 

* Loss on Drying (731) 

Analysis: Dry at 105° to constant weight. 

Acceptance criteria: NMT 1,0% of its weight 

ADDITIONAL REQUiRENIENT5 

* Packaging and Storage: Preserve in well-dosed contain- 

ers, protected from light 


Bismuth Subgallate 



OHsBiOe 394.09 

Gallic acid bismuth basie salt [99-26-3]. 


DEFINITION 

Bismuth Subgallate is a basie salt that, when dried at 105* 
for 3 h, contains the equivalent of NLT 52.0% and NMT 
57.0% of bismuth trioxide (BhOi). 

IDENTIFICATION 

* A, Identification Tests—General, Bismuth (191) 

Sampie: When heated to redness, it at first chars, leav- 
ing finally a yeflow residue. Use the residue for analysis. 
Acceptance criteria: Meets Lhe requirements 

« B. 

Sampie: 100 mg 

Analysis: Agi ta te the Sampie thoroughly with an excess 
of hydrogen sulfide TS, filter, and boil the filtrate to 
expel the dissolved gas. Cool, and add 1 drop of fenie 
chloride IS. 

Acceptance criteria: A purplrsh blue mbeture is 
produced* 

ASSAY 
a Procedurę 

Sampie solution; Dry 1 g of Bismuth Subgallate at 
105° for 3 h, then weigh and ignite in a porcelain cru- 
cible. Al Iow it to cool, and add nitric acid to the resi¬ 
due, dropwise, warming until complete solution has 
been effeeted. 

Analysis: Evaporatę the Sampie solution to dryness, and 
carefully ignite the residue to constant weight. From 
the weight of the residue, determine the percentage of 
BbOj in the portion of Bismuth Subgallate taken. 
Acceptance criteria: 52.0%-57.0%’on the dried basis 

IMPURIT1E5 

* Arsenic (211) 

Test preparation: 400 mg 

Analysis: Triturate the Test preparation with 400 mg of 
caicium hydroxide, and ignite. Dissolve the residue in 
5 mL of 3 N hydrochloric acid. 

Acceptance criteria: NMT 7.5 ppm; the solution, with- 
out further treatment, meets the reąuirements. 

* Limit of Nitrate 

Sampie: 100 mg 

Analysis: Mix the Sampie with 5 mL of 2 N sulfuric acid 
ancf 5 mL of ferrous sulfate TS, filter the mixture, and 
carefully superimpose the filtrate, without mixing, on 

5 mL ot sulfuric acid, in a test tubę. 

Acceptance criteria: No reddish brown color appears 
at tne zonę of contact of the two liquids. 

* Limits of Copper, Lead, and 5ilver 

Sampie: 3 g 

Analysis: Ignite the Sampie in a porcelain crucible, cool, 
and cautiously add, dropwise, just sufficient nitric acid 
to dissolve the residue upon warming. Evaporate the 
solution to dryness, again ignite, and cool. Cautiously 
dissolve lhe residue In just sufficient nitric acid with the 
aid of gentle heat, concentrate the solution to about 
4 mL, and pour it into 100 mL of water. Filter, evapo- 
ratę the filtrate on a steam bath to 20 mL, again filter, 
and divide this filtrate into portions of 5 mL each. 
Acceptance criteria 

Copper: To 5 mL of the filtrate add a slight exce$$ of 
ó N ammonium hydroxide: the liguid does not exhibit 
a bluish color, 

Lead: To 5 mL of the filtrate add 5 mL of 2 N sulfuric 
acid: the liguid does not become cloudy. 

Silver: To 5 mL of the filtrate add hydrochloric acid, 
dropwise: no predpitate is formed that is msoluble in a 
slight excess of hydrochloric add, but that is soluble in 

6 N ammonium hydroxtde. 

« Limit of Alkalies and Alkałine Earths 
Sampie: 1.0 g 

Analysis: Boil the Sampie with 20 mL of a mrxture of 
equal volumes of 6 N acetic add and water, cool, and 
filter. Predpitate the bismuth from the filtrate by the 
addition of hydrogen sulfide, boil the mixture, and fil- 
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ter. Add 5 drops of sulfuric add to the filtrate, evapo- 
rate to dryness, and ignite to constant weight. Weigh 
the residue. 

Aceeptance criteria: NMT 5 mg (0.5%) 

* Li Mn of Free Gallic aod 

Sampfe: 1,0q 

Analysis: Shake the Sample with 20 mL of alcohol for 1 
min, fil ter, and evaporate the filtrate to dryness on a 
steam bath, then dry Lhe lesidue at 105° for 1 h. Weigh 
the residue. 

Aceeptance criteria: NMT 5 mg (0.5%) 

SPECIHC TEST5 

* LOSS ON DRYING (731) 

Analysis: Dry a sample at 105° for 3 h. 

Aceeptance criteria: NMT 7.0% 

ADDITIOMAL REQUIREMENT5 

* Packaging and Storage: Preserve in tight, light-resistant 

containers. 


Bismuth Su b rei tratę _ 

Bi s O(OH)s(NOj)-i 1461.99 

Bismuth hydroxide nitrate oxide BisCKOHMNCbK 

Bismuth hydroxide nitrate oxide BuCKOHMNOj).* 

[1 304-85-4]. 

» Bismuth Subnitrate is a basie salt that contains 
the equivalent of not less than 79.0 percent of 
bismuth trioxide (BhOn), calculated on the dried 
basis. 

Packaging and stora ge—Pre$erve in weli-dosed contain- 
ers. 

Identification—It responds to the tests for Bismuth <191} 
and for Nit ratę (191). 

Loss on drying (731)—^Dry it at 105 Q for 2 hours: it foses 
not morę than 3.0% of its weight. 

Carbonate—Add 3 g to 3 mL of warm nitric acid: no effer- 
yescence oecurs. Pour the solution into 100 mL of water: a 
white precipitate forms. Filier, evaporate the filtrate on a 
steam bath to 30 ml, again filter the liquid, divide the latter 
filtrate into portions of 5 mL each, and use these several 
portions in the tests for Chloride, Sułfate, Copper, Lead\ and 
Sifver. 

Chloride (221)—A 10-mL portion of the test liquid retained 
tn the test for Carbonate shows no morę chloride than cor- 
responds to 0.50 mL of 0,020 N hydrochloric acid 
(0.035%). 

Sulfate (221 }—To a 5-mL portion of the test liguid retained 
in the test for Carbonate add 5 drops of barium nitrate TS: 
no turbidity is produced immediately. 

Limit of ammonium salt*—Boli about 100 mg wilh 5 mL 
of 1 N sodium hydroxide; the vapor does not tum moist- 
ened red litmus paper blue. 

Arsenie, Methoci I (211>—Mix 375 mg with 5 mL of water, 
cautiously add 2 mL of sulfuric acid, and heat the mixture 
until fumes of suifur trioxide are copiously evolved. Cool, 
cautiously add 10 mL of water, and again evaporate to 
strong fuming, repeating, if necessary, to remove any tracę 
of nitric acid. The limit is 3 ppm. 

Copper—To a 5-mL portion of the test liguid retained in 
the test for Carbonate add a slight excess of 6 N ammonium 
hydroxide: the liquid does not exhibit a bfuish color. 

Lead—Mix a 5-mL portion of the test liquid retained in the 
test for Carbonofe with an equa! volume of 2 N sulfuric acid: 
the liguid does not become doudy. 

Silver—To a 5-mL portion of the test !iqutd retained in the 
test for Carbonate add hydrochloric acid, dropwise: no pre¬ 


cipitate is formed that is insoluble in a slight excess of hy¬ 
drochloric acid, but that is soluble in 6 N ammonium hy- 
droxide. 

Limit of alkalies and alkaline earths—Boil 1.0 g with 
20 mL of a mixture of equal voiumes of 6 N acetic acid and 
water, cool, and filter. Add 2 mL of 3 N hydrochloric acid, 
precipitate the bismuth by the addition of hydrogen sulfide, 
boil the mixture, and filter it. Add 5 drops of sulfuric add to 
Lhe filtrate, evaporate to dryness, and ignite to constant 
weight: the weight of the residue does not exceed 5 mg 
(0.5%). 

Assay—Transfer about 400 mg of Bismuth Subnitrate, actu- 
rately weighed, to a 250-mL beaker. Add 5 mL of water, 
then add 2 mL of nitric acid, and warm, if necessary, to 
effect solution. DMute with water to 100 mL, add 0.3 mL of 
xylenof orange TS, and trtrate with 0,05 M edetate diso- 
dium VS to a yellow endpoint. Each mL of 0,05 M edetate 
disodium is equivalent to 11.65 mg of BbOj, 


Bismuth Subsalicylate 

C 7 H s BiO. 362.09 

(2-Hydroxyben2oato-0 ? )-oxobismuth; 

2-Hydroxybenzoic acid bismuth (3+) salt, basie 

[1438248-9]. 

DEFINITEON 

Bismuth Subsalicylate is a basie salt that contains NLT 
56.0% and NMT 59.4% of bismuth (Bi) and NLT 36,5% 
and NMT 39.3% of total salicylates on the dried basis. 

IDENTIFICATION 

* A. INFRARED ABSORPTION (197M) 

* B. Identification Tests—General, Bismuth (191): Meets 

the requirements 

ASSAY 

o Bismuth 

Sample solution: Transfer an equtvalent to 300 mg of 
Bismuth Subsalicylate, previously dried at 105° for 3 h, 
to a porcelain crucible, and ignite. Allow it to cool, and 
add about 2 mL of nitric acicl to the residue, dropwise, 
warming until dissolved. Add about 60 mL of water and 
0.3 mL of xylenol orange TS. 

Titrimetric system 
Modę: Direct titratlon 
Titrant: 0.05 M edetate disodium VS 
Endpoint detection: Vtsua! 

Anaiysis: Titrate the Somp/e solution with Titrant to a 
yellow endpoint Each mL of Titrant is equivatent to 
10.45 mg of bismuth (Bi). 

Aceeptance criteria: 5ó.0%-59.4% of bismuth (Bi) on 
the dried basis 

* Total Salicylates 

Solution A: Fenie ammonium suffate TS, 1 N hydro¬ 
chloric acid, and water (4:1:15) 

Standard stock solution: 0.2 mg/mL of LJSP Salicylic 
Acid RS in water 

Standard solution: 0,05 mq/ml of U$P Salicylic Add 
RS In water, prepared by duding 25.0 ml of Standard 
stock solution and 70 ml of water to a 100-mL yolumet- 
ric fiask, Adjust with 0.5 N sodium hydroxide or 1 N 
hydrochloric acid to a pH of 4.5, before dilution with 
water to volume, 

Reacted standard solution: To 25.0 mL of Standard so¬ 
lution add 1.0 mL of Solution A . 

Unreacted standard solution: To 25.0 mL of the Stan¬ 
dard solution add 1.0 mL of 0.05 N hydrochloric acid. 

Sample solution: Transfer 52 mg of Bismuth Subsalicy¬ 
late, previously dried at 105 s for 3 h, into a 200-mL 
volumetric fiask, Add 10 mL of 0.5 N sodium hydroxide, 
heat on a steam bath for 15 min, altów to cool, and 
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dilute with water to volume. Centrifuge 70 mL, and 
then transfer 50.0 mL of the elear supernatant to a 
beaker. Add about 40 mL of water, and adjust with 0.5 
N sodium hydroxide or 1 N hydrochloric add to a pH 
of 4.5. Transfer this solution to a 100-mL volumetrtc 
fiask with the afd of water, and dilute with water to 
volume. 

Reacted sample solution: To 25.0 ml of Sample solu - 
tion add 1.0 mL of Solution A. 

Unreacted sample solution: To 25.0 mL of the Sample 
solution add 1.0 mL of 0.05 N hydrochloric acid. 

Blank: Water, adjusted with 0.5 N sodium hydroxide or 
1 N hydrochloric acid to a pH of 4.5 
Reacted blank solution: To 25.0 mL of Blank add 
1.0 ml of Solution A, 

Unreacted blank: To 25.0 mL of Blank add 1.0 ml of 
0.05 N hydrochloric acid. 

Instrumental conditions 
Modę: UV 

Analytical wavelength: 525 nm 
Analysis 

Samples: Reacted standard solution , Unreacted standard 
solution , Reacted sample solution, Unreacted sample so¬ 
lution t Reacted blank solution , and Unreacted blank 
Concomitantly determine the absorbances of the 
Samples. 

Calculate the percentage of total salicylates in the por- 
tion of dried Bismuth Subsalicylafe taken: 

Result = [(A^ — Auu - 8)f(A$fi - Asu - B)] x (Cs/ Cu) x 100 

Aufi - absorbance of the Reacted sample solution 
Auu - absorbance of the Unreacted sample solution 
B = difference in the absorption of the Reacted 
blank solution and the absorption of the 
Unreacted blank 

As* - absorbance of the Reacted standard solution 
Am - absorbance of the Unreacted standard solution 
G = concentration of USP SalicyMc Acid RS in the 
Standard solution (mg/mL) 

Co - concentration of Bismuth Subsalicylate m the 
Sample solution (mg/mL) 

Acceptance criteria; 3ó.5%~39.3% of total salicylates 
on the dried basis 

1MPURIT1ES 

* Arsenic, Method I (211) 

Sample: 300 mg of Bismuth Subsalicylate with 300 mg 
of calcium hydroxide 

Analysis: Triturate the Sample, and ignite. Dissolve the 
residue in 5 mL of 3 N hydrochloric acid. 

Acceptance criteria: 10 ppm 

* Limit of Copper, Lead, and Silver 

Standard stock solution: Add 3.0 mL each of 
1000-pg/mL Solutions of copper, lead, and silver, re- 
spectively, to a 2000-mL fiask, and dilute with 1 M ni- 
tric acid to volume. 

Standard solution: 1.5 pg/mL of copper, 1.5 pg/mL of 
lead, and 1.5 pg/mL of silver, in 1 M nitric acid from 
the Standard stock solution. The concentrations of cop¬ 
per, lead, and silver may be modified by using different 
volumes or concentrations to bring the absorption re- 
sponse within the working rangę of the atomie absorp- 
non spectrophotometer. 

Sample solution; Ignite 3 g of sample in a porcelain 
crudble, cool, and cautiously add 6 M nitric add to dis- 
solve the residue, and evaporate on a steam bath. Ig¬ 
nite the residue, cool, transfer the residue to a tareo 
conical fiask, and wash the fiask with about 5 mL of 
6 M nitric acid, adding the wash to the conical fiask. 
Dissolve the residue with the aid of heat, and add water 
to obtain a solution weighing 20.0 g. The concentratę 
of Bismuth Subsalicydate may be modrfied by using the 
same proportions used for modifying the Standard solu¬ 


tion, by using a different guantity, or by further 
dilution. 

instrumental conditions 
(See Atomie Absorption Spectroscopy <852).) 

Modę: Atomie absorption spectrophotometry 
Analytical wavelength: 324.7 nm for copper; 217 nm 
for lead; 328.1 nm for silver 

Lamps: Copper, lead, and silver holiow-oathode, and 
oxidizing flames 
Analysis 

Samples: Standard solution and Sample solution 
Acceptance criteria: 10 ppm; the absorbances of the 
Sample Solutions do not exceed those of the Standard 
Solutions for each element. 

* Limit of Soluble Bismuth 

Standard solution: 2pg/mL of bismuth (Bi), prepared 
as foilows. Add 242.0 mg of bismuth nitrate pentahy- 
drate to a lOG-mL volumetric fiask, add 3 mL of 1.5 M 
nitric acid, swirl to dissolve, and dilute with water to 
volume, Add 1.0 mL of this solution to a 500-mL volu- 
metric fiask, add 250 mL of 1.5 M nitric acid, and dilute 
with water to volume. The concentration of bismuth in 
this solution may be modified by using a lesser dilution 
or by further dilution to bring the absorption response 
within the working rangę of the atomie absorption 
spectrophotometer. 

Sample solution: 5.0 g of Bismuth Subsalicylate in 
100 mL of water, and stir the suspension thus obtained 
for 2 h at 20°-23°. Pass through fil ter paper. Pass the 
filtrate thus obtained through a filier of 0.1-j.im or less 
porę size, Add 0.1 ml of nitric acid to 10.0 mL of the 
riitrate. The concentrate of Bismuth Subsalicydate may 
be modified by using the same proportions used for 
modifying the Standard solution, by using a different 
quantity, or by further dilution. 

Instrumental conditions 
(See Atomie Absorption Spectroscopy (852).) 

Modę: Atomie absorption spectrophotometry 
Analytical wavelengtri: 223.06 nm for bismuth 
Lamp: Bismuth hoKow-cathode and an oxidizing fiame 
Analysis 

Samples: Standard solution and Sample solution 
Concomitantly determine the absorbances of the Storn 
dard solution and the Sample solution. 

Acceptance criteria: 40 ppm; the absorbances of the 
Sample solution do not exceed those of the Standard 
solution. 

* Limit of Nitrate 

Standard solution: To 0.1 g of salicylic acid add 6 mL 
of water, 4.0 mL of a solution contaming lOOpg of ni¬ 
trate per mL, and 20 mL of sulfuric acid. Prepare con- 
comitantty with the Sample solution. 

Sample solution: Add 10 mL of water to 0.1 g of Bis¬ 
muth Subsaltcytate. Carefuliy add 20 mL of suffurio acid. 
Acceptance criteria: 0.4%; the Sample solution should 
not be morę yellow than the Standard solution . 

* Limit of free salicylic acid 

Mobile phase: Methanol and 0.06 M acetic acid 
(55:45) 

Diluent: Acetonitrile and water (1:1) 

Standard solution: 0.02 mg/mL of USP Salicylic Add 
RS in Diluent 

Sampie solution: Add 260 mg of Bismuth Subsalicylate 
to a glass centrifuge tubę, add about 12 mL of acetont- 
trile, shake by mechanical means for 20 min, and cen¬ 
trifuge. Decant the supernatant into a suitabie Con¬ 
tainer. Repeat the acetonitrile addition, shaking, 
centrifuging, and decanting. Combine the decanted liq- 
uid with the first decantate. Pass the combined liquid 
through a filier of 0.5-pm or finer porę size, and collect 
the filtrate in a 50-mL volumetric fiask. Wash the Con¬ 
tainer with 5 mL of acetonitrile, and filter the wash, col- 
lecting the filtrate in the vo!umetric fiask, Dilute with 
water to volume. 
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Chromatographic system 

(See Chroma tog ropny {621 ), System Suita hi lity.) 

Modę: LC 

Detector: UV 300 nm 
Coiumns 

Guard: 3.2-mm x 1.5-cm; 5-pm packing LT 
Anałytical: 4.6-mm x 30-cm; 5-jxm packing LI 
Flow ratę: 1 mL/min 
Jnjection volume: 20 jiL 
System suitabiiity 
Sample: Standard soiution 
Suitabiiity reąuirements 
Tailing factor: NMT 2.0 
Relative standard deviatron: NMT 2.0% 

Analysis 

Samples: Standard soiution and Sample soiution 
Calculate the percentage of free sallcylic acid m the 
portion of Bismuth Subsalicylate taken: 

Resuft - (ru/rs) x (Cj /Co) x 100 

fo as peak area of salicylic acid from the Sample 
soiution 

h - peak area of salicylic acid from the Standard 
soiution 

Cs - concentration of USP Salicylic Acid RS in the 
Standard soiution (mg/mL) 

C u ~ concentration of the Bismuth Subsalicylate in 
the Sample soiution (mg/mL) 

Aeceptance criteria: NMT 0,2% 

SFECIFIC TESTS 
■ PH (791) 

Sample soiution: 10 g of Bismuth Subsalicylate in 
90 mL of water 

Analysis: Shakc by mcchanical means for 10 min, and 
fliter, 

Aeceptance criteria: 2.7-5.0 

* Loss ON DRYŁNG (731) 

Analysis: Dry at 105° for 3 h. 

Aeceptance criteria: NMT 1.0% 

ADDETIONAL R£QUIREMENTS 

* Packaginc and Storage: Preserve in tight, iight-resistant 

Container s. 

* USP Reference Standards (11) 

USP Bismuth Subsalicylate RS 
USP Salicylic Acid RS 


Bismuth Subsalicylate Magma 

DEFINITION 

Bismuth Subsalicylate Magma is a suspension of Bismuth 
Subsalicylate in water tnat contains NLT 90.0% and NMT 
110.0% of the labeled amount of bismuth subsalicylate 
(CjhUBiCh). Bismuth subsalicylate is a basie salt that when 
dried at 105° for 3 h contains NLT 56,0% and NMT 
59.4% bismuth (Bi) and NLT 36.5% and NMT 39.3% of 
total salicylates. 

Ory at 105° for 3 h to determine the solids curiLemt and, 
after determining the solids content, perform all tests on a 
portion of the dried Magma. 

IDENTIFICATION 

* A. INFRARED ABSORPTION (197M) 

* B. IDENTIFICATION Tests—Ceneral, Bismuth (191): Meets 

the requirements 

ASSAY 

* Bismuth 

Sample soiution: Transfer an equivalent to 300 mg of 
bismuth subsalicylate, previously dried at 105° for 3 h, 


to a porcelain crucible, and ignite. Allow it to cool, and 
add about 2 mL of nitric acicl to the residua, dropwise, 
warming unttl di$solved. Add about 60 mL of water and 
0.3 mL of xylenol orange TS. 

Titrimetric system 
Modę: Direct titration 
Titrant: 0.05 M edetate disodium VS 
Endpoint detection: Visual 
Analysis: Ti tratę the Sample soiution with Titrant to a 
yeilow endpoint. Each mL of Titrant is equivalent to 
10.45 mg of bismuth (Bi). 

Aeceptance criteria: 5ó,Q%-59.4% of bismuth on the 
previously dried basis 

■ Total Salicylates 

Soiution A: Ferric ammonium sulfate TS, 1 N hydro- 
chloric add, and water (4:1:15) 

Standard stock soiution: 0.2 mg/ml of USP Salicylic 
Acid RS in water 

Standard soiution: 0.05 mg/mL of USP Salicylic Add 
RS in water, prepared by adding 25.0 mL of Standard 
stock soiution and 70 mL of water to a 100-mL voiumet- 
ric fiask. Adjust with 0.5 N sodium hydroxide or 1 N 
hydroehloric acid to a pH of 4.5, before diiution with 
water to volume. 

Reacted standard soiution: To 25.0 mL of Standard so- 
lution add 1.0 mL of Soiution A, 

Unreacted standard soiution: To 25.0 mL of the Stan¬ 
dard soiution add 1.0 mL of 0.05 N hydroehloric acid, 
Sample soiution: Transfer an equiva!ent to 52 mg of 
bismuth subsalicylate from previously dried Magma at 
105° for 3 h to a 200-mL volumetric fiask, Add 10 mL 
of 0.5 N sodium hydroxide, heat on a steam bath for 
15 min, allow to cool, and dilute with water to volume. 
Centrifuge 70 mL, and then transfer 50.0 mL of the 
elear supernatant to a beaker. Add about 40 mL of 
water, and adjust with 0.5 N sodium hydroxide or 1 N 
hydroehloric acid to a pH of 4.5, Transfer thrs soiution 
to a 100-mL volumetrit fiask with the aid of water, and 
dilute with water to volume. 

Reacted sample soiution: To 25.0 mL of Sample soiu¬ 
tion add 1,0 mL of Soiution A . 

Unreacted sample soiution: To 25.0 mL of the Sample 
soiution add 1.0 mL of 0.05 N hydroehloric acid. 

Blank: Water, adjusted with 0.5 N sodium hydroxide or 
1 jsj hydroehloric add to a pH of 4,5 
Reacted blank soiution: To 25,0 mL of Blank add 
1.0 mL of Soiution A. 

Unreacted blank: To 25.0 mL of Blank add 1,0 mL of 
0.05 N hydroehloric add. 

Instrumentaf conditions 
Modę: UV 

Anałytical wavelength: 525 nm 
Analysis 

Samples: Reacted standard soiution , Unreacted standard 
soiution, Reacted sample soiution, Unreacted sample so- 
lution , Reacted blank soiution , and Unreacted blank 
Concomitantly determine the absorbances of the 
Samples 

Calculate the percentage of total salicylates in the por¬ 
tion of dried Magma taken: 

Result = [(Am - Avu - S)/(Aj* * - A su - 5)] x (Cs/C u ) x 100 

Aur = absorbance of the Reacted sample soiution 
Auu - absorbance of the Unreacted sample soiution 
B - difference in the absorption of the Reacted 
blank soiution and the absorption of the 
Unreacted blank 

Au sr absorbance of the Reacted standard soiution 
Am = absorbance of the Unreacted standard soiution 
Cs = concentration of USP Salicylic Add RS in the 
Standard soiution (mg/mL) 

Cu = concentration of bismuth subsalicylate in the 
Sample soiution (mg/mL) 


USP Monographs 






3040 Bismuth / Offiaal Monogrophs 


USP 40 


Acceptance criteria: 36.5%-39.3% of to tal salicyJates 
on the prevrously dried basis 

IMPURITUE5 

* Limit of Copper, Lead, and $ilver 

Standard stock solution: Add 3*0 ml each of 
100Q-pg/mL Solutions of copper, lead, and $ilver, re- 
spectiveiy, to a 2000-mL fiask, and dilute with 1 M ni- 
tric add tn vnlume. 

Standard soiution: 1*5 pg/mL of copper, 1,5 ^ig/mL of 
fead, and 1,5 pg/mL of siker, in 1 M nitric acid from 
the Standard stock soiution. The concentrations of cop¬ 
per, lead, and silver may be modified by using different 
votumes or concentrations to bring the absorption re- 
sponse within the working rangę of the atomie absorp¬ 
tion spectrophotometer. 

Sampie solution: Ignite 3 q of sample in a porcelatn 
cmcrble, cool, cautiously add 6 M nitric add to dissolve 
the residue, and evaporate on a steam bath. Ignite the 
residue, cool, transfer the residue to a tared conicał 
fiask, and wash the fiask with about 5 mL of 6 M nitric 
add, adding the wash to the conical fiask. Dissolve the 
residue with the aid of heal, and add water to obtain a 
solution weighing 20,0 g. The concentrate of bismuth 
subsalicydate may be modified by using the same pro- 
portions used for modifying the Standard soiution , by 
using a different guantity, or by further diiution. 
Instrumental conditions 
(See Atomie Absorption Spectroscopy (852).) 

Modę: Atomie absorption spectrophotometry 
Analytkal wavelengtn: 324.7 nm for copper; 217 nm 
for fead; 328.1 nm for silver 

Lamps: Copper, lead and silver hollow-cathode, and 
oxidizing f la mes 
Analysis 

Samples: Standard soiution and Sample soiution 
Concomkantly determlne the absorbances of the Stan¬ 
dard soiution and the Sample solution 
Acceptance criteria: 10 ppm; the absorbances of the 
Sample Solutions do not exceed those of the Standard 
Solutions for each element, 

* Limit of Soluble Bismuth 

Standard solution: 2 pg/mL of bismuth (Bi), prepared 
as follows. Add 242.0 mg of bismuth nitrate pen ta hy¬ 
dra te to a 100-mL volumetric fiask, add 3 mL of 1.5 M 
nitric add, swirl to dissolve, and dilute with water to 
volume, Add 1,0 mL of this solution to a 500-mL volu- 
metric fiask, add 250 mL of 1 *5 M nitric add, and dilute 
with water to volume. The concentration of bismuth in 
this solution may be modified by using a lesser diiution 
or by further dilution to bring the absorption response 
within the working rangę of the atomie absorption 
spectrop h ot o m e te r. 

Sample soiution: 5.0 g of bismuth subsaiicylate from 
dried Magma in 100 mL of water, and stlr the suspen* 
sion thus obtained for 2 h at 20 n -23°* Pass through 
filter paper. Pass the fil tratę thus obtained through a 
filter of 0.1-pm or less porę size, Add 0*1 ml of nitric 
acid to 10*0 mL of the filtra te. The concentrate of bis¬ 
muth subsalicydate may be modified by using the same 
proportions used for modifying the Standard soiution, 
by using a different quantity, or by further dilution. 
Instrumental conditions 
(See Atomie Absorption Spectroscopy (852).) 

Modę: Atomie absorption spectrophotometry 
Analytkal wavelenqth: 223.06 nm for bismuth 
Lamp: Bismuth hollow-cathode and an oxidizing flame 
Analysis 

Samples: Standard solution and Sample soiution 
Concomitantly determlne the absorbances of the 5fom 
dard solution and the Sampie solution . 

Acceptance criteria: 40 ppm; the absorbances of the 
Sampie soiution do not exceed those of the Standard 
solution . 


* Limit of Nitrate 

Standard soiution: To Od g of salicylic acid add 6 mL 
of water, 4*0 mL of a solution containrng 100 pg of ni¬ 
trate per ml, and 20 mL of sulfuric acid. Prepare con¬ 
comitantly with the 5amp/e solution . 

Sample solution: Add 10 mL of water to 0.1 g of 
Magma. Carefuily add 20 mL of sulfuric acid, and mix. 
Acceptance criteria: 0.4%; the Sample solution should 
not be muie yelluw Lhan the Standard solution. 

* Limit of Free Salicylic Acid 

Mobile phase: Methanol and 0.06 M acetic add 
(550:450) 

Diluent: Aceton itrife and water (1:1) 

Standard solution: 0.02 mg/ml of USP Salicylic Acid 
RS in Diluent 

Sample solution: Add 260 mg of bismuth subsaiicylate 
from dried Magma to a gfass centrifuge tubę, add 
about 12 mL or acetonitrile, shake by mechanical means 
for 20 min, and centrifuge. Decant the supernatant into 
a suitable Container. Repeat the acetonitrile addition, 
shaking, centrifuging, and decanting, combinmg the 
decanted liquld with the first decantate. Pass the com- 
bined Nauid through a filter of 0.5-pm porę size, col- 
lecting tne filtrate in a 50-mL volumetric fiask. Wash the 
Container with 5 mL of acetonitrile, and filter the wash, 
collecting the filtrate in the volumetric fiask. Dilute with 
water to volume. 

Chromatographic system 
(See Chromatography (621), System Suito bili ty.) 

Modę: LC 

Detector: UV 300 nm 
Coiumns 

Guard: 3.2-mm x 1.5-cm; 5-jim packing LI 
Analytkal: 4.6-mm x 30-cm; 5-jim packing LI 
Flow ratę: 1 mL/min 
Injection voIume: 20 pL 
System suitability 
Sample: Standard solution 
Suitability reąuirements 
Tallina factor: NMT 2.0 
Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample soiution 
Calculate the percentage of free salicylic acid in the 
portion of Magma taken: 

Result = (ru/ft) x (Q/C u ) x 100 

r u = peak area of salicylic acid from the Sample 
solution 

rs - peak area of salicylic add from of the Standard 
solution 

G = concentration of USP Salicylic Acid R$ in the 
Standard soiution (mg/mL) 

Cu = concentration of the bismuth subsaiicylate in 
the Sampie solution (mg/mL) 

Acceptance criteria: NMT 0.2% 

ADDITIONAL REQUIREMENTS 

* Packaging and Storage: Preserve in tight, light-resistant 
containers, 

» Labeung: The label States that this article Is not intended 
for direct administration to humans or animab. 

* USP Reference Standards (11) 

USP Bismuth Subsaiicylate RS 
USP Salicylic Add RS 


Bismuth Subsaiicylate Orał Suspensłon 

DEFINITION 

Bismuth Subsaiicylate Graf Suspension contains NLT 90.0% 
and NMT 110.0% of the labeled amount of bismuth sub- 
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salicylate (GH$BiO,0, It may contain one or morę suttable 
buffers, coionng agents, flavors, preservatives, stabilizers, 
sweeteners, and suspending agents. 

IDENTIFICATION 

* A. Identification Tests—General (191), Bismuth: Meets 

the requirements 

* B. Identification Tests—General (191), Salicylate: Meets 

the requirements for the response to ferrrc chloride TS 
after acidifying with nitric add 

ASSAY 

* PROCEDURĘ 

Standard stock solution: 2.5 mg/mL of bismuth in ni¬ 
tric add. Prepare by dissolving tn 6% of the fiask vol- 
ume of nitric add and diluting with 0.01 N nitric acid 
to volume. 

Standard solution: 0,05 mg/mL of bismuth in 1 N ni¬ 
tric acid from the Standard stock solution 
Sample solution: Transfer 10 g of Orał Suspension, pre- 
vrously well shaken in its onginal Container to ensure 
homogeneity, to a 200-mL volumetric fiask. Add about 
100 mL of 1 N nitric acid, and dilute with 1 N nitric 
acid to volume. Mix well without shaking, transfer 
10.0 ml of this mfocture to a 100-mL volumetric fiask, 
and dilute with 1 N nitric acid to volume. Centrifuge 
about 20 mL at 4500 rpm for at feast 10 min, 
Instrumental conditions 
(See Ultroviolet-Visible Spectroscopy (857).) 

Modę: UV-Vis 

Analytical wavelength: 463 nm 
Celi: 1 cm 
Blank: 1 N nitric acid 
Analysis 

Samples: Standard solution, Sample solution , and Blank 
Transfer a measured vofume of the Sample solution that 
contains 0.9 mg of bismuth subsalicylate and 10 mL of 
the Standard solution to separate 50-mL vofumetrrc 
flasks. Add lO.OmL of 10% ascorbic acid sofution and 
250 mL of 20% potassium iodide solution to each vol- 
umetric fiask, and dilute with water to volume, Con- 
comitantly de termin e the absorbances of both Solu¬ 
tions, using the Blank to set the spectrophotometer. 
Calculate the percentage of the labeled amount of bis¬ 
muth subsalicylate (CpHsBjO*) in the portion of Orał 
Suspension taken: 

Result = (Au/As) x (Cd Cu) x (Mn/M^) x 100 

A u = absorbance of the Sample solution 
= absorbance of the Standard solution 
G = concentration of bismuth in the Standard 
solution (mg/mL) 

Cu “ nominał concentration of bismuth 

subsalicylate in the Sample solution (mg/mL) 

Mri = molecular weight of bismuth subsalicylate, 
362.09 

Mr 2 - molecular weight of bismuth, 208,98 
Acceptance criteria: 90.0%-110.0% 

SPECIFIC TESTS 

* Microbfal Enumeration Tests (61) and Tests for Speci- 
fied Microorganisms (62): The totai aerobic microbial 
count is NMT 10 2 cfu/g, and the to Lal curnbined rnulds 
and yeasts count is NMT 5 x 10 1 cfu/g. It meets the re~ 
quirements of the test for the absence of Escherichia coli . 

* PH (791): 3.0-5.5 

ADDITIONAL REQUI REM EN T S 

* Packaging and Storage: Preserve in tight containers. 

Protect from freezing. Avoid excessive heat {over 40°). 


Bismuth Subsalicylate Tablets 

DEFINITION 

Bismuth Subsalicylate Tablets contain NLT 90.0% and NMT 
110.0% of the labeled amount of bismuth subsalicylate 
(C ? H 5 Bi0 4 ). 

IDENTIFICATION 

* A, Identification Tests—-General, Bismuth (191): Meet 

the requirements 

* B. Identification Tests —GENERAL, Salicylote (191): After 
acidifying with nitric acid, it meets the requirements of 
the test with ferric chloride T5. 

ASSAY 

* Procedurę 

Standard stock solution: 2,5 mg/mL of bismuth in ni¬ 
tric add, Prepare by di$solving in 6% of the fiask vok 
ume of nitric acid, and diluting with 0.01 N nitric acid 
to Yolume, 

Standard solution: 0.05 mg/mL of bismuth in 1 H ni¬ 
tric acid from the Standard stock solution 
Sample stock sofution: Eq uwaleni to 90 mg of bismuth 
subsalicylate from finely powdered Tabiets in a 200-mL 
volumetric fiask. Add 150 ml of 1 N nitric acid, and 
sonicate for 2 min. Dilute with 1 N nitric acid to 
volume, 

Sample solution: Transfer 20.0 mL of the Sample stock 
solution to a 100-mL volumetric fiask, and dilute with 
1 N nitric acid to volume, Centrifuge a portion at 4500 
rpm for at least 10 min, 

Instrumental conditions 
(See Ultraviolet-Visible Spectroscopy (857).) 

Modę: UV-Vis 

Analytical wavelenqth: 463 nm 
Celi: 1 cm 

Blank: 10% ascorbic add solution, 20% potassium io¬ 
dide solution, and 1 N nitric add (2:5:1) 

Analysis 

Samples: Standard solution and Sample solution 
Transfer 10.0 mL of the Standard sofution and the Sam¬ 
ple solution to separate 50.0-mL Yolumetric ffasks, and 
dilute with the Blank to volume, Concomitantly deter- 
minę the absorbance of the Solutions at the wave- 
fength of maximum absorbance at 463 nm with a suit¬ 
able spectrophotometer, using the combined reagent 
Solutions as the blank. 

Calculate the percentage of the labeled amount of bis¬ 
muth subsalicylate (C?HsBiO^) in the portion of Tablets 
taken: 

Resuit = (AufAs) x (Cs/Cu) X ( Mn/M r2 ) x 100 

Au - absorbance of the Sample solution 
As - absorbance of the Standard solution 
Q = concentration of bismuth in the Standard 
solution (mg/mL) 

Cu - nominąI concentration of the Sample solution 
(mg/mL) 

M r , = molecular weight of bismuth subsalicylate, 
362.09 

M r2 - molecular weight of bismuth, 208,98 
Acceptance criteria: 9Q.0%-110.0% 

PERFORMANCE TEST5 

* DJSINTECRATION (701) 

This test does not apply to Tablets labeled as chewable. 
Time: 10 min 

Acceptance criteria: Meet the reguirements 

ADDITIONAL REQIflREMENT5 

* Packaging and Storage: Preserve in tight containers. 
Avoid excesstve heat (over 40 q ), 
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• Labę ling: Label chewable Tablets to indicate that they 
are to be chewed before swa Iłowi ng. 


Bisoctrizole 



CnHsoN 6 0 ; 658.87 

Phenol, 2,2'-methylenebis[6-(2/-/-benzotriazoi-2-yl}-4-(1 , 1 , 

3,3-tetra methy Ibutyl)]-; 

2,2'-Methy lenebis[6-(2H-benzotnazoi-2-y l}-4-(1, 1,3,3-te- 
tramethylbutyOphenol] [103597-45-1]. 

DEFINmON 

Bisoctrizole contains NIT 96.0% and NMT 102.0% of bisoc¬ 
trizole (GtiHsiiNtiOj), calculated on the as-is basis. 

IDENTIFICATION 

* A. Infrared ABSORPTION (197K) 

* B. The retention time of the major peak of the Sample 

solution corresponds to that of tne Standard solution, as 
obtained in the Assoy. 

ASSAY 

* Procedurę 

Diluent: Tetrahydrofurarł and 0.2% (w/v) aqueous solu¬ 
tion of 1-pentane sulfonie acid sodium salt (60:40) 
Solution A: 0.4 g of 1-pentane sulfonie acid sodium 
salt, 800 mL of methanol, 200 rnL of water, and 0.5 mL 
of phosphoric acid 

Solution B: 0.4 g of 1-pentane sulfonie acid sodium 
salt, 1000 mL of methanol, and 0.5 mL of phosphoric 
acid 

Mobile phase: See Table h Return to original condi- 
tions and re-equilibrate the system. 


Table 1 


Hm# 

Solution A 

Solution B 

(min) 


(%) 

0 

70 

30 

1 

70 

30 

Tl 

3 

97 

40 

3 

97 


System suitability solution: 0.8 mg/mL of bisoctrizole 
from USP Bisoctrizole Resolution Mixture RS p repa red as 
follows. Transfer USP Bisoctrizole Resolution Mixture RS 
to a suitable volumetric fiask, dissolve in tetrahydro¬ 
furan, and dilute with Diluent to votume. 

Standard solution: 0.8 mg/mL of USP Bisoctrizole RS 
prepared as follows. Transfer USP Bisoctrizole RS to a 
suitable volumetric fiask, dissolve in tetrahydrofuran 
equivalent to 60% of the finał yolume, and dilute with 
Diluent to vofume. 

Sample solution: Transfer 80 mg of Bisoctrizole to a 
100-mL volumetric fiask. Dissolve in 60 mL of tetrahy¬ 
drofuran, and dilute with Diluent to volume. 


Chromatographk system 

(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 346 nm 

Cołumn: 3.0-mm x 25-cm; 5-pm packing LI 

Column temperaturę: 40° 

Flow ratę: 0.8 mL/min 
injection voiume: 10 pL 
System suitability 

Samples: System suitability solution and Standard 
solution 

[Notę—S ee Tobie 2 for the relative retention times for 
bisoctrizole and the bisoctrizole isomer,] 

Suitability requirements 

Resolution: NLT 1.5 between bisoctrizole and the 
bisoctrizole isomer, System suitability solution 
Reiative standard devlation: NMT 2.0%, Standard 
solution 
Analysrs 

Samples: Standard solution and Sample solution 
Cakulate the percentage of bisoctrizole {CnH 5 oN e 0 2 } in 
the portion of Bisoctrizole taken: 

Result - (fy/fs) x (Cs/Cu) x 100 

ra - peak response from the Sample solution 

r$ = peak response from the Standard solution 

Cj = concentration of USP Bisoctrizole R5 in the 
Standard solution (mg/mL) 

Cu = concentration of Bisoctrizole in the Sample 
solution (mg/mL) 

Acceptance crlteria: 96.0%-l 02.0% on the as-is basis 

IMPURITIES 


Ddcte the fottowing: 

** Heaw Metals (231), Method ii: NMT 20 ppm# v 

tón-aDitB) 

* Limit of bisoctrizole Related Compound A and Bisoc¬ 
trizole Isomer 

Diluent, Solution A, Solution B, Mobile phase, System 
suitability solution, Sample solution, and Chromato¬ 
graphk system: Proceeo as directed in the Assoy\ 
Standard stock solution A: 0.65 mg/mL of USP Bisoc¬ 
trizole RS in tetrahydrofuran 

Standard stock solution B: 0.40 mg/mL of USP Bisoc¬ 
trizole Related Compound A RS in tetrahydrofuran 
Standard solution: Transfer 5 mL of Standard stock soiu - 
tion A and 1.0 mL of Standard stock solution B to a 
100-mL VOiumetric fiask. Add 60 mL of tetrahydrofuran, 
and di! u te with Diluent to volume. 

System suitability 
Sample: System suitability solution 
[Notę—S ee Table 2 for the relative retention times for 
bisoctrizole related compound A and the bisoctrizole 
isomer.] 

Suitability reguirements 

Resolution: NLT 1.5 between bisoctrizole and the 
bisoctrizole isomer 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of bisoctrizole related com¬ 
pound A in tne portion of Bisoctrizole taken: 

Result - (ruffu) x (C s /Cu) x 100 

fu = peak response of bisoctrizole related 

compound A from the Sample solution 
Ti = peak response of bisoctrizole related 

compound A from the Standard solution 
C 5 - concentration of USP Bisoctrizole Related 
Compound A RS in the Standard solution 
(mg/mL) 
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Cu - concentration of Bisoctrizole in the Sample 
solution (mg/mL) 

Calculate the percentage of bisoctrizole isomer in the 
portion of Bisoctrizole taken: 

Result = ( nj/rs ) x (Cs/Cu) x 100 

r u ~ peak response of bisoctrizole isomer from the 
Sample solution 

r 5 = peak response ot bisoctrizole trom the 
Standard solution 

Cs - concentration of USP Bisoctrizole RS In the 
Standard solution (mg/mL) 

Cu = concentration of Bisoctrizole in the Sample 
solution (mg/mL) 

Acceptance crlteria: See Tabk 2 . 

* Organic Impurities 

Diluent, Solution A, Solution B y Mobile phase, Stan¬ 
dard solution, Sample solution. Chrom atographk 
system, and System suitability: Proceed as directed in 
the Assay. 

Analysis 

Sample: Sample solution 

Calcu tatę the percentage of each individua! unspedfied 
impurity in the portion of Bisoctrizole taken: 

Result« (fu/rr) x 100 

fu ~ peak response of each indivrdual impurity 
fr - sum of the responses of atl the peaks 
Acceptance criteria; See Table 2. 


Table 2 


Name 

Rei alt i ve 
Retention 

Time 

Acceptance 

Criteria, 

NMT 

Bisoctnzofe related 
compound 

0.42 

0.5 

Bisoctrizole 

1.0 

__ 

Bisoctrizole isomer* 3 

1.1 

4,0 

Any indivfdual 
unspecified impurity 

— 

0.10 

Total impurities 

__ 

4.0 


a 2-(2H-Benzotriażor2-yl)-4-(l, 1 1 3,3-tetramethyEbutyf) phenoL 
b Phenol, 2,2 nnethylenebis[6-(2H-benzotri^ol-2-ylH-fl J ,3,3-te- 
tramethylbutyE)]. 

ADDITIONAL REQltf BREWBENTS 

* Packaging and Storage: Preserve in weif-dosed contaim 
ers, and storę at controlled room temperaturę. 

* USP Referenci Standards (11) 

USP Bisoctrizole RS 

USP Bisoctrizole Related Compound A RS 
2-(2N-Benzotriazo[-2-yl>4-(l ,1,3,34etramethylbutyl) 
phenoL 

C, 0 H 25 N 3 323.43 

USP Bisoctrizole Resolution Mixture RS 
A mixture of approximately 1 .5% of bisoctrizole isomer 
[pheno!, 2,2-methylenebi$[ó-(2tf-benzotriazGi-2-yl)- 
4-(1 / 1 l 3,34etramethylbuty3)]] in a matrix of 
bisoctrizole. 


BSsoprolol Fumarate 




(C„H 3 ,Na,)j ■ C 4 H 1 O 4 766.96 

2-Propanol, 1 [4-[[2-(1 ^T[ethyiethoxy)ethoxy]^nethyl]phen- 
ox y]“MO' me^ hYf et hyJ)amlnQ]-, (i)-, (£)-2-butenedioate 
(2:1) (salt). 

(±)-1 -[[a-(2-isoproproxyethoxy)-p-totyJ]oxy]-3-(isopropyI- 
amfno)-2-propanol fumarate (2:1) (salt) [104344-23-2]. 

» Bisoprolol Fumarate contains not less than 
97.5 percent and not morę than 102.0 percent of 
(Ci S H 31 N0 4 )2 • C 4 H 4 04 , calculated on the anhy- 
drous basis. 

Packaging and storage—Preserve in tight, light-resistant 
containers. Storę at controlled room temperaturę. 

USP Reference standards (11 )■— 

USP Bisoprolol Fumarate RS 
Identification— 

A: Infrared Absorption (197K). 

B: The retentlon time of the major peak in the chrom a to- 
gram of the Assay preparation corresponds to that in the 
chro mato gram of the Standard preparation , as obtained in 
the Assay . 

Speciffc rotation (781): between -2 n and +2°, 

Test solution: 10 mg per ml, In methanol. 

Water Deterniination, Method I { 921): not morę than 
0.5%, 

Resudue on ignition (281): not morę than 0,1%. 

Delete the following: 

*H eavy met ais, Method f {2 31): 0.002%.® 
Chromatographic purifty— 

Diluent, Mobile phase. System suitabllity solution, and C/?ro- 
matographic system —Proceed as directed in the Assay. 

Standard solution —Prepare as directed for Standard prepa¬ 
ration in the Assay. 

Test solution—Prepare as directed for Assay preparation in 
the Assay. 

Procedurę —Inject a volume (about 10 pL) of the Test solu¬ 
tion into the chromatograph, record the chromatogram, 
and measure the peak areas. Calculate the percentage of 
total impurities in the portion of Bisoprolol Fumarate taken 
by the formula: 

100 (n/r*) 

In which n is the sum of areas for atl the peaks, excluding 
the fumaric acid and bisoprolol peaks; and n is the sum of 
the areas of all the peaks in the chromatogram: not morę 
than 0.5% of total impurities is found. 

Content of fumaric acid—Transfer about 500 mg of 
Bisoprolol Fumarate, aeeurately weighed, to a beaker, and 
dlssolve in 70 mL of dehydrated alcohol. Add 8.0 mL of 0.1 
N tetra bu tylammoniurn nydroxide VS y and stir for 2 min- 
utes. Titrate with 0.1 N tetrabutylammonium hydroxide VS, 
determining the endpoint potentiometrically, using a glass- 
calomef electrode system, Perform a blank determmation, 
and make any necessary correction (see Titrimetry (54 1)). 

Each mL of 0.1 N tetrabutylammonium hydroxiae is equiva- 
lent to 5,804 mg of fumaric acid: not less than 14.8% and 
not morę than 15,4% of fumaric acid is found, calculated 
on the anhydrous basis. 
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A ssay— 

Diluent—Prepare a mixture of water and acetonitrile 
(65:35). 

Mobik phose —To a 1-L portion of Diluent add 5 mL of 
heptafluorobutyric acid, 5 mL of diethylamine, and 2.5 ml 
of formie acid. Mix, filier, and degas. Make adjustments if 
necessary (see System Suitability under Chromotogrophy 
<621». 

System suitability solution —Prepare a solution in Diluent 
containing about 0.5 mg of propranolol hydrochloride and 
1 mg of Bisoprolol Fumarate per mL* 

Standard preparation—Quanl\taX\ve\y dissolve an ateu- 
rately weighed guantity of USP Bisoprolol Fumarate RS tn 
Diluent to obtain a solution having a known concentration 
of about 1 mg per mL. 

Assay preparation— Transfer about 50 mg of Bisoprolol 
Fumarate, accurately weighed, to a 5Q-mL volumetric fiask. 
Dlssoive in and dilute with Diluent to volume, and mix. 

Chromatographic system (see Chromatography (621))—The 
!iquid chromatograph is eguipped with a 273-nm detector 
and a 4.6-mm x 12.5-cm column thal contains paeking L7. 
The flow ratę is about 1 mL per minutę. Chromatograph the 
System suitability solution, and record the peak areas as di- 
rected for Procedurę: the resolution, R, between bisoprolol 
and propranolol is not (ess than 7*0* Chromatograph the 
Standard preparation, and record the peak areas as directed 
for Procedurę: the tailing factor is not morę than 2.0; and 
the relative standard deviation for replicate injections is not 
morę than 2*0%. 

Procedurę —Separately inject equaJ vo!umes (about 10 pL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the areas for the major peaks. Caiculate the quantity, in 
mg, of (Ci bH 3 <N04)2 ■ GH4O4 tn the portion of Bisoprolol 
Fumarate taken by the formula: 

50C(ru/r*) 

in which C is the concentration, in mg per mL, of USP 
Bisoprolol Fumarate RS in the Standard preparation; and r u 
and fs are the peak areas obtained from the Assay prepara¬ 
tion and the Standard preparation, respectively. 


Bisoprolol Fumarate Tabiets 

DEFINITION 

Bisoprolol Fumarate Tabiets contain NLT 90.0% and NMT 
105.0% of the labeled amount of bisoprolol fumarate 
[(CiaHitNO-ł); - C4H4O4]* 

IDENTIFICATION 

* Thin-Layer Chromatocraphic Identification Test (201) 
Sample solution: Equiva!ent to 40 mg of bisoprolol 
fumarate, from powoered Tabiets (NLT 5), in a 50-mL 
fiask. Add about 20 mL of a rmxture of dichlorometh- 
ane and methanol (7:3), shake for 30 min, centrifuge, 
and use the elear solution. 

Application volume: 20 pL 

Ueveloping solvent system: Dichloromethane, metha- 
nof, and ammonia T$, stronger (70:10: 0.8) 

Analysis 

Sample: Sample s olution 

Froceed as directed in the chapter, except to develop 
the chromatogram until the solvent front has moved 
about two-thirds of the length of the piąte and to dry 
the piąte in a current of cola air. 


ASSAY 

• Procedurę 

Diluent: Acetonitrile and water (7:13) 

Mobile phase: A 1 -L portion of Diluent Add 5 mL of 
heptafluorobutyric acid, 5 mL of diethylamine, and 
2.5 mL of formie acid. 

System suitability solution: 0.5 mg/mL of propranolol 
hydrochloride and 1 mg/mL of bisoprolol fumarate in 
Diluent 

Standard solution: 1 mg/mL of USP Bisoprolol 
Fumarate RS in Dituent 

Sample solution: Transfer an equivalent of 25 mg of 
bisoprolol fumarate, from powdered Tabiets (NLT 20), 
to a 25-mL volumetnc fiask. Add 10 mL of Diluent, and 
sonicate for 10 min. Cool, dilute with Diluent to vol- 
ume, and mix. Centrifuge for 20 min, and use the elear 
supernatant. 

Chromatographic system 

(See Chromatography (62 1), System Suitability.) 

Modę: LC 

Detector: UV 273 nm 
Column: 4.6-mm x 12.5~cm; paeking L7 
Flow ratę: 1 mL/min 
Injection size: 10 pi 
System suitability 

Sam pies: System suitability solution and Standard 
solution 

Suitability requirements 

Resoiution: NLT 7.0 between bisoprolol and propran¬ 
olol, System suitability solution 
Tailing factor: NMT 2.0, Standard solution 
Relative standard deviation: NMT 2.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Caiculate the percentage of <C 1B H 3ł NO.,) z - C4H4O4 in 
the portion of Tabiets taken: 

Result - (rufr$) x (C*/Q#) x 100 

r u - peak response from the Sample solution 

r s = peak response from Lhe Standard solution 

C; = concentration of USP Bisoprolol Fumarate RS 
in the Standard solution (mg/mL) 

Co - nominał concentration of bisoprolol fumarate 
in the Sample solution (mg/mL) 

Acceptance criteria: 90,0%~105.Q% 

PERFORMANCE TEST5 

• Dissolution (711) 

Test 1 

Medium: Water; 900 mL 
Apparatus 2: 75 rpm 
Time: 20 min 

Determine the amount of (CieHsiNChh * GH4O4 dis- 
solved by using the following method. 

Diluent: Methanol, triethylamine, phosphoric add, 
and water (160: 5: 2.5: 35) 

Mobile phase: Methanol, triethylamine, and water 
(34:1:50). Adjust with phosphoric add to a pH of 4.0 
± 0 . 1 . 

Standard stock solution: USP Bisoprolol Fumarate RS 
in water to obtain a solution having a known concen¬ 
tration of about twice the concentration of bisoprolol 
fumarate in the Sample solution 

Standard solution: Standard stock solution and Diluent 
( 1 : 1 ) 

Sample solution: Sample per Dissolution (711). With- 
dra w a portion of the solution under test, fil ter, and 
dilute with an equal volume of Diluent 
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Chromatographic system 

(See Chromatogropny (621), System Suitability.) 

Modę: LC 

Detector: UV 227 nm 
Column: 4.6-mm x 33-mm; packing 17 
Ftow ratę: I mL/min 
Injection stze: 50 uL 
System suitability 
Sam ple: Standard solu tic n 
Suitability requirements 
Relative standard deviation: NMT 2.0% 

Anaiysis 

Samples: Standard solution and Sample solutlon 
Tolerances: NIT 80% (Q) of the labeled amount of 
{C ie H 3 iN 0 4 ) 2 • C 4 H 4 O 4 is dissolved. 

Test 2: If the product complies with Ehis test, the label- 
ing indicates that it meets USP Dissolution Test 2, 
Medium: 0.5 M sodium chloride; 900 mL 
Apparatus 2: 75 rpm 
Time: 20 min 

Anaiysis: Proceed as directed for Test 1 with the foJ- 
towing modifications. 

Diiuent: Prepare a mrxture of methanol, 0.1 N hydro- 
chloric add, trlethylamine, and phosphoric add 
(160: 35: 5: 2.5). The dimensions of the column are 
4.6 mm x 25 cm. 

Tolerances: NLT 80% (Q) of the labeled amount of 
(CuHsiNCU)* ■ C 4 H 4 O 4 is dissoked. 

* Uniformity of Dosage Units (905): Meet the 
regulrements 

APDITIONAL REQUIREMENT$ 

* Packaging amd Storage: Presen/e in tight, light-resistant 
containers, and storę at controlled room temperaturę. 

■ l A BE LING: When morę than one Dissolution test is given, 
the la beli ng States the Dissolution test used only if Test 7 
is not used. 

* USP Reference standards (11) 

USP Bisoprolol Fumarate RS 
2-Propanol, 1 -[4-[[2-(1 -methyiethoxy)ethox- 
y]methyl]phenoxy]-3-[(1 -methylethyljamino]-, (±)~ f (£)- 
2-butenedioate (2:1) (salt), 

(CiaHaiNOJa • C 4 H 4 O 4 766.96 


Bisoprolol Fumarate and 
Hydrochlorothiazide Tabłets 

» Bisoprolol Fumarate and Hydrochlorothiazide 
Tablets contain not less than 90.0 percent and 
not morę than 110.0 percent of the labeled 
amounts of bisoprolol fumarate (C ia H 31 NCh)2 * 
C 4 H., 0 4 and hydrochlorothiazide (C7H8CIN3O4S2). 

Packaging and storage—Preserve in tight, light-resistant 
containers. Storę at controlled room temperaturę. 

USP Reference standards (11)— 

USP Bisoprolol Fumarate RS 
USP Chlorothiazide RS 
USP Hydrochlorothiazide RS 
Identification— 

A: Thin-Layer Chromatographic Identification Test (201)— 
Test solution— Fin ety powder 1 Tablet, and transfer the 
powder to a 5-mL vofumetric fiask. Dilute wilh methanol to 
volume, sonicate for 5 minutes, centrifuge, and use the su- 
pernatant 

Standard solution 1 —Dissolve a sukable quantity of USP 
Bisoprolol Fumarate RS in methanol to obtain a solution. 
containrng 1 mg per mL 


Standard solution 2 —Dissolve a suitabie guanttfy of USP 
Hydrochlorothiazide RS in methanol to obtain a solution 
containing 1 mg per mL. 

Application volume: 25 pL. 

Developing sofoent system: a mixture of methylene chfo- 
ride, methanol, and 14.5 M ammonium hydroxide solution 
(43:20:8). 

Procedurę —Locate the spots on the piąte under short- 
wavelength UV tight and by exposure to iodine vapors: the 
R r values of the prindpal spots in the chromatogram ob- 
tafned from the Test solution correspond to those of the 
principal spots in the chromatograms obtajned from Stan¬ 
dard solution 1 and Standard solution 2. 

B: The retention times of the major peaks in the chro¬ 
matograms of the Bisoprolol fumarate assay preparation and 
fhe Hydrochlorothiazide assay preparation correspond to 
those in the chromatogram of the Standard preparation, as 
obtalned in the Assay. 

Dksolution (711)— 

Medium: 0.1 N hydrochlonc add; 900 mL, 

Apparatus 2: 75 rpm. 

Times: 20 minutes for bisoprolol fumarate; 30 mlnutes for 
hydrochlorothiazide, 

Triethylamine solution— MIx 2 mL of triethy laminę with 
1000 mL of water, and adjusL with phosphoric add to a pH 
of 3.0. 

Mobile phose —Prepare a filtered and degassed mixture of 
a c eto n i t ri! e and Triethylamine s olu don (1:4). M a ke a d j u s t- 
ments if necessary (see System Suitability under Chmmatog- 
raphy (621)). 

Standard stock solution 1 —QuantEtatively dissoke an ac- 
curatefy weighed quantity of USP Bisoprolol Fumarate RS in 
Medium to obtain a solution having a known concentration 
of about 0.5 mg per mL. 

Standard stock solution 2 —Transfer about 30 mg of USP 
Hydrochlorothiazide RS, accurately weighed, to a 50-mL vol- 
umetric fiask, dissoke in 5 mL of methanol, dllute with TWe- 
dium to volume, and mix. 

Standard solution —Di lute accurately measured vo!umes of 
Standard stock solution 7 and Standard stock solution 2 with 
Medium to obtain a solutlon having known concentrations 
of bisoprolol fumarate and hydrocnlorothiazlde correspond- 
ing to those of the soiulion under test. 

Chromatographic system (see Chromatography (62 1))—The 
figuid chromatograph Is equipped with a UV detector capa- 
ble of measuring peak responses at 227 nm and 272 nm, 
simultaneously, and a 3.9-mm x 15-cm column that con- 
tains packing L11. The flow ratę Is about 1.5 mL per minutę. 
Chromatograph the Standard solution , and recora the peak 
areas as directed for Procedurę: the relative standard devia- 
tion for replicate injectrons is not morę than 2.0%. 

Procedurę—Sęparately inject equal volumes (about 20 pL) 
of the Standard solution and the filtered portions of the solu¬ 
tion under test into the chromatograph, record the chro¬ 
matograms, and measure the peak areas for bisoprolol at 
227 nm and for hydrochlorothiazide at 272 nm. Calculate 
the quantlties, in mg, of bisoprolol fumarate (C i e H 3 1 noo 2 ■ 
C 4 H 4 O 4 and hydrochlorothiazide (C 7 H&CIN 3 O 4 S 2 ) drssofved. 

Tolerances —Not less than 80% (Q) of the labeled amount 
of (Ci 8 H 3 iNO . t )2 * C 4 H 4 G 4 is dissoked in 20 minutes and not 
less than 80% (Q) of the labeled amount of C 7 H fl CIN 3 Q ! S 2 is 
dissolved in 30 minutes. 

Uniformity of tfosage units (905): Meet the reqmre- 
ments with respect to bisoproioi fumarate and to hydrochlo¬ 
rothiazide. 

OimrrDatographk purity— 

Diiuent, Solution A t Solution B , Mobile phose , and System 
suitability solution —Proceed as directed in the Assay. 

Standard solution —Dissolve an accurately weighed quan- 
tity of USP Hydrochbrothlazide RS in Diiuent, and quantita- 
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tiveiy dilute with Diiuent , if necessary, tu obtain a solution 
having a known concentration of about 2 ^g per ml. 

Test stock solution —Proceed as directed for Assay stock 
preparation in the Assay. 

Test solution —Quantitatively dilute an accurately meas- 
ured volume of the Test stock solution with Diiuent to obtain 
a solution having a concentration of about 100 fig of 
bisoprolol fumarate per mL, 

Chromatographic system (see Chromatography (6 21))— 
Prepare as directed in the Assay, but use a 260-nm detector, 
Chromatograph the System suita bili ty solution, and record 
the peak responses as directed for Procedurę: the resolution, 
R, between chlorothiazide and hydrochlorothiazide is not 
less than 1.5. Chromatograph the Standard solution , and re¬ 
cord the peak responses as directed for Procedurę: Ihe tailing 
factor is not morę than 1.3; and the relative standard devia- 
tion for replicate injections is not morę than 2 , 0 %. 

Procedurę —Sępa ratę ly inject equal volumes (about 10 fil) 
of the Standard solution and the test solution mto the chro- 
matograph, record the chromatograms, and measure the re¬ 
sponses for ali the peaks, Calculate the percentage of each 
impurity in the portipn of Tablets taken by the formula: 

000/F)(W B /W H )(Q/Q)(n/rs) 

in which F is the response factor, equal to 1 .2 for the peak 
with a relative retention time of 0.69 and 1.4 for the peak 
with a relative retention time of 1 . 2 , both retention times 
relative to that of the hydrochlorothiazide peak; W B and W H 
are the labeled quantities, in mg, of bisoprolol fumarate and 
hydrochlorothiazide, respectlvely, in each Tablet; Q is the 
concentration, in mg per ml, ot USP Hydrochlorothiazide RS 
in the Standard solution; C B is the concentration, in mg per 
mL, of bisoprolol fumarate in the Test solution; n is the peak 
response of each of the two impunties obtained from the 
Test solution; and r$ is the response for the hydrochlorothia¬ 
zide peak obtained from the Standard solution: not morę 
than 1 . 0 % for the impurity with a relative retention time of 
0.69 is found; and not morę than 2.0% for the impurity 
with a relative retention time of 1,2 is found. 

Assay— 

Diiuent —Mix 10 mL of 1 M dibutyEammonium phosphate 
with 1000 mL of a mixture of water and acetronitrile (1:1). 

Solution A —Mik 10 mL of 1 M dibutylammonium phos¬ 
phate with 1000 mL of water. 

Solution B —Prepare a mixture of acetonitrile and water 
(3:2). Add 10 mL of 1 M dibutylammonium phosphate per 
fiter, stir vigorously for 2 minutes, filter, and degas. 

Mobile phose —Use variable mixtures of Solution A and So¬ 
lution B as directed for Chromatographic system. Make ad- 
justments if necessary (see System Suitability under Chroma¬ 
tography (621)). 

System suitability solution ^Prepare a solution of USP 
Chlorothiazide RS and USP Hydrochlorothiazide RS in Diiuent 
containing 40 |ig of each per ml. 

Standard preparation —Dissolve suita ble quantities of USP 
Bisoprolol Fumarate RS and USP Hydrochlorothiazide RS in 
Diiuent to obtain a solution having known concentrations of 
about 100 jig of each per mL Stir by mechanical means for 
1 hour. 

Assay stock preparation —Weigh 10 Tablets, and transfer 
to a 100-triL volumetric fiask. Add about 50 ml of Diiuent, 
sonicate for 10 minutes, and cool. Dilute with Diiuent to voJ- 
ume, stir by mechanical means for 1 hour, and centrifuge. 

Bisoprolol fumarate assay preparation ^QuantEtatively 
transfer a portion of the Assay stock preparation to a 50-mL 
volumetric fiask, and dilute with Diiuent to vo jurne to obtain 
a solution having a concentration of about 100 jag of 
bisoprolol fumarate per mL, 

Hydrochlorothiazide assay preparation —Quantitatively 
transfer a portion of the Assay stock preparation to a 50-mL 


vo!umetric fiask, and dilute with Diiuent to voiume to obtain 
a solution having a concentration of about 62.5 pg of hy- 
drochlorothiazide per mL. 

Chromatographic system (see Chromatography (621))—The 
[iquid chromatograph is equipped with 225mm detector 
and an 8 -mm x 10-cm column that contarns packing LI 1. 
The fiow ratę Is about 3 mL per minutę. The chromatograph 
is programmed as foltows. 


Time 

{minutes') 

Solution A 

(°/o) 

Solution B 

f%> 

El ut ton 

0 

100 

0 

eąullfbratron 

0-9,0 

100-440 

0-4-60 

tinear gradient 

9.0-9,1 

40-HOO 

60—»0 

linear gradient 

9.1-12,0 

100 

0 

re-equi]ibratron 


Chromatograph the System suitability solution, and record 
the peak areas as directed for Procedurę: the resolution, R, 
between chlorothiazide and hydrochlorotliiazide is not less 
than 1.5. Chromatograph the Standard preparation, and re¬ 
cord the peak areas as directed for Procedurę: the tailing 
factor for the hydrochlorothiazide peak is not morę than 
1,3; and the relative standard deviation for replicate injec¬ 
tions is not morę than 2 . 0 %. 

Procedurę—Separately inject equal volumes (about IGpL) 
of the Standard preparation, Bisoprolol fumarate assay prepa¬ 
ration, and Hydrochlorothiazide assay preparation into the 
chromatograph, record the chromatograms, and measure 
the areas for the major peaks. Calculate the auantities, in 
mg, of bisoprolol fumarate (CieH^iNO ^ ■ C 4 H 4 O 4 and hy¬ 
drochlorothiazide (GHsCINhO^) in the portion of Tablets 
taken by the formula: 

5000 (C/V)(rutr s ) 

in which C is the concentration, in mg per mL, of USP 
Bisoprolol Fumarate RS or USP Hydrochlorothiazide RS in 
the Standard preparation , as appropriate; V is the volume of 
the Assay stock preparation used to prepare the Bisoprolol 
fumarate assay preparation or the Hydrochlorothiazio e assay 
preparation; r u is the peak area obtained from the Bisoprolol 
fumarate assay preparation or the Hydrochlorothiazide assay 
preparation , as appropriate; and r$ is the corresponding peak 
area obtained from the Standard preparation , 


Bleomycin for ingectaora 

» Bleomycin for Injection contains an amount of 
Bleomycin Sulfate equivalent to not less than 
90.0 percent and not morę than 120.0 percent of 
the labeled amount of bleomycin. 


Change to read: 

Packaging and storage—Presen/e as described in ®Pack- 
aging and Storage Reguirements (659), Injection Puckuyiny, 
Packaging for coństituiion * £C n 
USP Retference standards (1 1 )— 

USP Bleomycin Sulfate RS 
USP Endotoxin RS 

Constlfuted solution— At the time of use, it meets the 
regurrements for injections and Impianted Drug Products (1), 
Specific Tests , Completeness and clarity of Solutions. 
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Identification— 

A: Infrared Absorption {197K). 

B: It responds to the tests for Suifate (191). 

BacferiaB Endotoxins Test (85)—It contains not morę 
than 10.0 USP Endotoxin Units per Bleomycin Unit, 
Stenlity Tests (71)—it meets the requirements when 
tested as directed for Membranę Rltration under Test for Ste¬ 
ni i ty o f the Product to be Examined. the en tire contents of 
each Container being used. 

Water Determinatson, Method k (921): not morę than 
6.0%. Prepare the specimen for test as follows. Use a dry 
syringe to inject 4 mL of anhydrous methanol through the 
stoppers of two ta red containers, respectively, and snake to 
dissolve, Using the same syringe, aspirate the contents of 
the two contatners, transfer to the tltration vesset, and ti- 
tratę. Perform a blank determinahon on 8 ml of the anhy- 
drous methanol. Determine the weights of the empty eon- 
tainers, and calculate the percentage of water* 

Other requłrements—It meets the reguirements for pH , 
Copper f and Content of bleomycins under Bleomycin Sulfate. It 
meets also the requirements for Uniformity of Dosage Units 
(905) and for Labellng ( 7 ), Labels and iabeling far Injectable 
Products . 


Change to read: 

Assay— 

Assay preporodon—Constitute Bteomycin for Injection as 
directed in the Iabeling. Withdraw all of the withdrawable 
contents, using a suitable hypodermic needle and syringe, 
and quantitatEve[y dilute with *Buffer B. 16 * (cn to 

obtain a solution havtng a conven3ent concentration. 

Procedurę —Proceed as directed under Antibhtics—Micro* 
biai Assays (81), using an accurately measured volume of 
Assay preparation dituted quantitatively and stepwise with 
*Buffer B/I6m {cn to yield a Test Diiution having a 

concentration assumed to be equa! to the median dose level 
of the Standard, 


Bleomycin Sulfate _ 

Bleomycin suifate (salt). 

Bleomycin sulfate (salt) [9041-93-4]. 

» Bleomycin Sulfate is the sulfate salt of bleo¬ 
mycin, a mixture of basie cytotoxic glycopeptides 
produced by the growth of Streptomyces verticil- 
lus , or produced by other means. It has a po- 
tency of not less than 1,5 Bleomycin Units and 
not morę than 2.0 Bleomycin Units per mg, 

Packaging and sto ragę- —Preserve in tigh t eon tainers* 
LabeHng —Where it is intended for use in preparing inject- 
able dosage forms, the la bel States that it is steriie or must 
be subjected to further processing during the preparation of 
injectaole dosage forms* 

USP iłeference standards {11)—■ 

USP Bleomycin Sulfate RS 
USP Endotoxin RS 
Identification— 

A: Infrared Absorption (197K)* 

B: It responds to the tests for Suifate (191). 
pH (791); between 4.5 and ó.O, In a solution containing 
10 Bleomycin Units per mL. 

Los s on dryiing (731)—Dry it in vacuum at a pressure.not 
exceeding 5 mm of mercury at 60° for 3 hours: it loses not 
morę than 6.0% of its weight. 


Copper— 

DHute nitric acid —Dilute 20 ml of nitric acid to 2000 mL 
wiLh water, 

Copper stock soiution —Transfer 1.000 g of copper to a 
lOOG-mL volumetric fiask, dissolve in 20 mL of nitric acid, 
dilute with Dilute nitric acid to voiume, and mrx. Storę in a 
polyethylene bottle. This soiution contains 1000 jag of cop¬ 
per per ml. 

Standard preparations —Transfer 5.0 mL of Copper stock 
solution to a 100-mL yolumetric fiask, dilute with Dilute nitric 
acid to voiume, and mix. Transfer 3.0, 9.0, and 15.0mL, 
respectiyely, of this solution to separate 100-mL volumetric 
flasks, dilute the contents of each fiask with Dilute nitric acid 
to volume, and mix. These Standard preparations contaln, 
respectively, 1.5, 4.5, and 7,5 ]ug of copper per ml. 

Test preparation —Dissolve about 75 mg of Bleomycin Sul¬ 
fate, accurately weighed, in 10.0 mL of Dilute nitric acid. 

Procedurę— Conoomitantly determine the absorbances of 
the Standard preparations and the Test preparation at the 
copper emission linę at 324.8 nm, with a suitable atomie 
absorption spectrophotometer (see Atomie Absorption Spec- 
troscopy (85z)) eguipped with a copper hoilow-cathode 
lamp and an air-acetylene flame, using Dilute nitric acid as 
the blank. Plot the absorbances of the Standard preparations 
versus concentration, In pg per mL, of copper, and draw the 
straight linę best fftting the three piotted points* From the 
grapb so obtained, determine the concentration, C, in pg 
per mL, of copper in the Test preparation. Calculate the per¬ 
centage of copper in the portion of Bleomycin Suifate taken 
by the formula: 

t/ W 

In which W is the weight, in mg, of Bleomycin Sulfate taken 
to prepare the fet preparation: not morę tnan 0,1% is 
found. 

Content of bleomydins— 

Mobile phase —DissoJve 960 mg of sodium 1-pentane- 
sulfonate in 1000 mL of deaerated 0.08 IM acetjc acid, adjust 
with ammonium hydroxide to a pH of 4.3, filter, and degas. 
[notę —1,86 g of edetate disodium may be induded if 
needed to obtain satisfactory chromatography*] Use a linear 
gradient of 10% to 40% methanol mixed with this solution, 
with a gradient mixlng time of 60 minutes, and allow chro- 
matography to proceed with the finał gradient mixture for a 
further 20 minutes or until demethylbleomycin Aj has been 
eluted. 

Test preparation —Dissolve Bleomycin Sulfate in deaerated 
water to obtain a solution having a concentration of about 
2,5 Bleomycin Units per mL. Storę this solution in a refrlger- 
ator until just prior to use. 

Chromatographic system (see Chromatography (621))—The 
!3quid chromatograph Is equipped with a 254-nm detector 
and a 4.6-mm x 250-mm stainfess steeJ coiumn containing 
packing LI. The flow ratę is about 1.2 mL per minutę. 

Procedurę —Inject about 10 pi of the Test preparation into 
the chromatograph by means of a suitable microsyringe or 
sampiing valve, record the chromatotjram, and measure the 
peak responses for all peaks. The elution order is bleo- 
mycink acid, bleomycin A 2 (major peak), bleomycin A 5 , bie- 
omycln B 2 (major peak), bleomycin B, t , and demethylbleo- 
mycin A 2 , Calculate the percentage contents of bleomycin 
Aj, bleomycin B 2 , and bleomycin Ba taken by the formula: 

100 n/r t 

in which r t is the peak response corresponding to the partie- 
ular bleomycin and r f is the total of the responses of alf 
eaks: the content of bleomycin Aj is between 55% and 
0%; the content of bleomycin B 2 is between 25% and 
32%; the content of bleomycin B, 5 is not morę than 1%; 
and the combined percentage of bleomycin A 2 and bleo¬ 
mycin Bj is not less than 90%. 
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Other recguiirements— Where the label States that Bleo- 
mycin Sulfate is stenie, it meets the reguirements for Sten lity 
and Bacterial endotoxins under Bieomycin for Injection. Where 
the labef States that Bieomycin Sulfate must be subjected to 
further processing during the preparation of injectable dos- 
age forms, it meets the requirements for Bacterial endotoxins 
under Bieomycin for Injection. 


Change to read: 

Assay— 

Assay preparation —DEssolve a suitable quantity of Bleo- 
mycin Sulfate, accurately weighed, in * Buffer 8.7 6* (cw i.May. 
2017 ), and quantitative]y dilute with a Buffer B. 7 6* ccn i-Ma/rZoiT) 
to obtain a solution having a convenient concentration. 

Procedurę— Proceed as directed under Antibiotics — Micro- 
hial Assoys (81), ustng an accurately measured volume of 
Assay preparation diluted quantitatively and stepwise with 
* Buffer B. 7 6 * tC w um y - 2 <i\ 7 ) to yiekl a Test Ditution having a 
concentration assunied to be equal to the median dose level 
of the Standard. 


Bretylium Tosylate 



C la H,4BrN0 3 S 414.36 

Benzenem ethana min i u m, 2-bromo-/V-ethy l-N, N-ć Em ethy I-, 
salt with 4-methyEbenzenesuffonic acid (1:1). 

(o-Bromobenzyl)etny] di methy la mmoni u m p-toluenesulfonate 
[61-75-6J. 


» Bretylium Tosylate eon ta i ns not less than 
98.0 percent and not morę than 101.0 percent of 
C T8 H 24 BrNC> 3 S, ealculated on the dried basis. 


Packaging and storage—Preserve in tight containers. 
Storę at 25 D , excursions permitted between 15° and 30T 

USP Referenee standards (11)— 

USP Bretylium Tosylate RS 

identif kation— 


A: fnfrared Ahsorption (197K). 

B: The retention time of the major peak in the chromato¬ 
grafu of the Test solution corresponds to that in the ch ro¬ 
ni atogram of the Standard solution , as obtained in the test 
for Refated compounds. 

Loss on drying (731)—Dry it in vaouum at 75° for 2 hours: 
it loses not morę than 3.0% of its welght 
Residue on ignifśon (281): not morę than 04%. 


Deiete the foitowing: 

*Heavy metali, Method / (231): 0,002%.# ( 0fricist Han-adis) 

Eeiated compounds— 

0.07 M Sodium 1-octanesulfonate solution —Dissolve 
1.0814 g of 1-sodium octanesulfonate in 500 ml_ of water. 

Mobile phase— Prepare a mixture of 0.01 M Sodium 1-oc¬ 
tanesulfonate solution, acetonitriie, glacial acetic acid, and 
trEethytamine (81 4 9:2;0.5), Make adjustments if necessary 
(see System Suitahility under Chromatography (621)). 

Standard solution —Disso!ve an accurately weighed quan- 
tity of USP Bretylium Tosylate RS in Mobile phase, and dilute 
quantitatively, and stepwise if necessary, to obtain a solution 
baving a known concentration of about 20 pg per ml. 


Test solution —Transfer about 200 mg of Bretylium Tosyl¬ 
ate, accurately weighed, to a 100-mL voiumetric fiask, dis- 
so!ve in and dilute with Mobile phase to volume, and mix. 

Chromatographic system (see Chromatography (621))—The 
liquid chromatograph is eauipped with a 2ó5-nm detector 
and a 4.ó-mm x 25<m column that contains packing L11. 
The flow ratę is about 1.9 ml per minutę. Chromatograph 
the Standard solution, record the chromatograms, and re- 
cord the peak responses as directed for Procedurę: the rda- 
tive standard deviation for replicate injections is not morę 
than 3.0%. 

Procedurę— Se pa ratę ly inject equal volumes (about 30 uL) 
of the Test solution and the Standard solution into the chro¬ 
matograph, record the chromatograms, and measure the 
peak responses. The relative retention times are about 0.25, 
0.74, 1.0, 1.27, 1.40 for tosylate ion, o-bromobenzyldirneth- 
ylamine, bretylium, m-bromobenzyidimethyiamine, and p- 
Dromobenzyidimethylamine, respectiveiy. The sum of the re¬ 
sponses for a[| the peaks, excluding those of the bretylium 
and tosylate peaks, from the Test solution is not morę than 
two times the bretylium response from the Standard solution 
( 2 %); and no individual peak response is greater than that 
of the bretylium peak from the Standard solution (1%). 

Assay—Disso!ve about 300 mg of Bretylium Tosylate, accu¬ 
rately weighed, in 50 mL of dioxane in a conical fiask. Add 
2 drops of crystal violet TS, and titrate with 0,025 N per- 
chloric acid in dioxane to a blue-green endpoint. Perrorm a 
blank determination (see Titrimetry (541)), and make any 
necessary correctlon. Each ml of 0.025 N perchloric acid Es 
equivalent to 10,36 mg of Cisb^BrNChS. 


Bretylium Tosylate Brtjection 

» Bretylium Tosylate Injection is a sterile solution 
of Bretylium Tosylate in Water for Injection. It 
contains not less than 90.0 percent and not morę 
than 110.0 percent of the labeled amount of 
Ci 8 H 2 4BrN0 3 S. 

Packagóng and storage—Preserve in single-dose contain- 
ers, preferably of Type I glass. 

USP Referenee sfandards (11)— 

USP Bretylium Tosylate RS 
USP Endotoxin RS 

Identification —The retention time of the major peak in 
the chromatogram of the Assay preparation corresponds to 
that of the Standard preparation , both relative to the Enternal 
standard, as obtained in the Assay . 

Bacterial Endotoxins Test (85)—It contains not morę 
than 0.20 USP Endotoxin Unit per mg of bretylium tosylate. 
pH (791): between 3.5 and 7.0. 

Partkulate Mafter in injections (788): meets the re¬ 
guirements for smalf-volume injections, 

Other reguirements— It meets the requirements under tn- 
jections and fmplanted Drug Products (1). 

Assay— 

pH 3 J Tetramethylammonium phasphate buffer —Dissolve 
1.38 g of monobasic sodium phosphate and 2.0 mL of 25% 
tetra-methyla mmoni urn hyclroxtde solution in methanol in 
800 mL of water, adjust with phosphoric add to a pH of 3.1 
±04, dilute with water to 1000 ml, and mix. 

Mobile phase —Transfer 15 mL of tetrahydrofuran and 
75 mL of acetonitriie to a 1000-mL volumetric fiask, and di¬ 
lute with pH 3.1 Tetramethylammonium phosphate buffer to 
volume. 

Standard preparation —Dissolve an accurately weighed 
guantity of USP Bretylium Tosylate RS In water, and dilute 
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quantitatively, and stepwise if necessary, with water to ofc> 
Łain a solution having a known concentratfon of about 
0,2 mg per ml. 

Assay preparation —Transfer an accurately measured vo3- 
ume of Injection, equivalent to about 10 mg of bretyiium 
tosylate, to a 50-mL volumetric fiask, dflute with water to 
volume, and mix. 

Chromatographic system (see Chromatography (621))—The 
liquid chromatograph is eciuipped with a 220 -nm detector 
and a 3.9-mm x 30-cm column that contains packing LI, 
The flow ratę is about 2 ml per minutę. Chromatograph the 
Standard preparation , and record the peak responses as di- 
rected for Procedurę: the re!ative retention times are about 
0.7 for tosylate and 1.0 for bretyiium; the resolution, R f be- 
tween the bretyiium and tosyfate peaks is not less than 3.0; 
and the relative standard deviation for repiicate fnjections is 
not morę than 1.4%. 

Procedurę—Separately inject equal vo3umes (about 20 pL) 
of the Standard preparation and the Assay preparation Into 
the chromatograph, record the chromatoarams, and meas- 
ure the responses for the major peaks. Calculate the quan- 
tity, Jn mg, of Cish^BrNO^S in each mL of the Injection 
taken by the formula: 

5Q(C/V)(r u /r s ) 

in which C is the concentration, in mg per ml, of USP 
Bretyiium Tosylate RS in the Standard preparation; 1/ is the 
volume, in mL, of Injection taken; and r u and r s are the 
bretyiium peak responses obtained from the Assay prepara¬ 
tion and the Standard preparation, respectively. 


Bretyiium Tosylate in Dextro$e 
Bnjecttoo 

» Bretyiium Tosylate in Dextrose Injection is a 
sterile solution of Bretyiium Tosylate and Dex- 
trose in Water for Injection. It contains not less 
than 95,0 percent and not morę than 105.0 per- 
cent of the labeled amounts of bretyiium tosylate 
(CisH^BrNO^S) and dextrose (OHuOó* H 2 O). It 
contains no antimicrobial agents. 

Packagtng and storage—Preserve in single-dose gfass or 
plastic containers, Glass containers are preferably of Type I 
or Type |] glass. 

USP Retference standards (11)— 

USP Bretyiium Tosylate RS 
USP Endotoxin RS 

Identification— 

A: The retention time of the major peak in the chromato- 
gram of the Assay preparation corresponds to that in the 
chromatogram of the Standard preparation , as obtained in 
the Assay for bretyiium tosylate. 

B: It responds to the Identification test under Dextrose. 
Bacferiai Cndotoxśns Test (85)—it contains not morę 
than 0,20 USP Endotoxin Unit per mg of bretyiium tosyfate. 
pH (791); between 3.0 and 6,5, 

Other regnlrements—It meets the reguirements under in¬ 
jections and tmplanted Drug Products (1), 

Assay for bretyiium tosylate— 

pH 3.1 Te tramę th ylamm o n tum phosphate buffer, Mobile 
phase, Standard preparation, and Chromotographic system — 
Proceed as directed in the Assay under Bretyiium Tosylate 
Injection. 

Assay preparation —Transfer an accurately measured voi- 
ume of Injection, equiva]ent to about 10 mg of bretyiium 


tosylate, to a 50-mL volumetric fiask, di] u te with water to 
volume, and mix. 

Procedurę —Separatefy inject equa3 volumes (about 20 pL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks. Calculate the quan- 
Hty, in mg, of bretyiium tosylate (C^H^BrNChS) in each ml 
of the Injection taken by the formula: 

SQ(C/V)(ru / r 5 ) 

in which C is the concentration, in mg per mL, of USP 
Bretyiium Tosylate RS in the Standard preparation; V is the 
vo!ume, in mL, of Injection taken; and ro and rs are the 
bretyiium peak responses from the Assay preparation and the 
Standard preparation , respectively. 

Assay for rfextrose—Transfer an accurately measured vol- 
ume of Injection, containing 2 to 5 g of dextrose, to a 
100-mL volumetric fiask. Add 0.2 mL of 6 N ammonlum hy- 
droxfde, dilute with water to volume, and mix. Determine 
the angular rotation in a suitable polarimeter tubę (see Opti- 
caf Rotation (781)). Calculate the percentage (g per 100 mL) 
of dextrose (CćH^Ofi - H 2 O) in the portion of Injection taken 
by the formula: 

(100/52.9)(198.17/1 80.1 6)AR 

in which 100 is the percentage; 52.9 is the midpoint of the 
specific rotation rangę for anhydrous dextrose, in degrees; 
198,17 and 180.16 are the molecular wetghts for dextrose 
monohydrate and anhydrous dextrose, respedwely; A is 
100 mm divided by the length of the polarimeter tubę, in 
mm; and R ts the observed rotation, in degrees. 


Brinzolamide 



CuH:,N 3 O s S 3 383.51 

2ff-Thieno[3,2-e]-l,2-thiazine-6-sulfonamide ; 4-(ethylamino> 
3,4-dihydrO"2-(3-methoxypropyl)-, l,]-dioxide, (ff)-; 
(/?)-4-(Ethylamino)-3,4-dihydro-2-(3-methoxypropyl)-2W- 
thieno[3,2-e]-1,2-thiazine-ó-suffonamide 1,1 ~dioxfde 
[1 38890-62-7], 

DEFINITION 

Brinzolamide contains NIT 98,0% and NMT 102,0% of 
brinzolamide (CL 2 H 21 N 3 G 5 S 3 ), calcu tated on the dried 
basis, 

IDENTIFICATION 

* A. INFRAHED AB50RPTION (197K) 

0 B. The retention time of the major peak of the Sample 
solution corresponds to that of the System suitobility solu¬ 
tion, as obtained rn Limit of Brinzolamide Related Com- 
pound A , 

ASSAY 

* Procedurę 

Buffer: Add 4.0 mL of tnethylamine to 1000 mL of 
water, and adjust with phosphoric acid to a pH of 3.0. 
Mobile phase: Acetonitrile and Buffer (25:7 5) 

Standard solution; 0,1 mg/mt of USP Brinzolamide RS 
in Mobile phase 

Sampie solution: 0,1 mg/mL of Brinzolamide In Mobile 
phase 
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Chromatographie system 

(See Chromotograpny (621), System Suitabiiity.) 

Modę: LC 

Detector: UV 254 nm 
Column: 4.6-mm x 25-cm; 5-um packing LI 
Flow ratę: l.GmL/min 
Injection voIume: 20 pL 
System suitabiiity 
5 a nipie: Standard solution 
Suitabiiity requirements 
Column effidency: NLT 1200 theoretical plates 
Tailing factor: NMT 2.0 
Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of brinzolamide 
(Ci^bhiN3O5S3) In the portlon of Brinzolamide taken: 

Result = (ru/rs) x (G/Cu) x 100 

ru ~ peak response from the Sample solution 
= peak response from the Standard solution 
Cs = concentration of USP Brinzolamide RS In the 
Standard solution (mg/mL) 

Cu = concentration of Brinzolamide in the Sample 
solution (mg/mL) 

Acceptance criteria: 98.0%-! 02.0% on the dried basis 

IMPURITIES 

» Residue on Ignition (281): NMT 0.1% 


Oeiete the folfowłng: 

HEAW Metals, Method II (231): NMT 20 ppm* tomctai t- 

lafl- 2018 ) 

• Limit of Brinzolamide Related Compound A 

Mobile phase: Dehydrated alcohol, chromatographk 
hexane, methanol, and diethylamine (55: 40: 5: 0,2) 
System suitabiiity solution: 0,4 mg/mL of USP Brinzol¬ 
amide RS and 0.02 mg/mL of USP Brinzolamide Related 
Compound A RS in dehydrated alcohol 
Sample solution: 0,5 mg/mL of Brinzolamide In dehy¬ 
drated alcohol 
Chromatographie system 
(See Chromotograpny (621), System Suitabiiity ,) 

Modę: LC 

Detector: UV 254 nm 
Column: 4.6-mm x 25-cm; packing 151 
Flow ratę: 0.75 mL/min 
Injection voiume: 5 |iL 
System suitabiiity 
Sample: System suitabiiity solution 
[Notę—T he relatlve retention times for brinzolamide 
and brinzolamide related compound A are 1.0 and 
1.2, respectively.J 
Suitabiiity requirements 

Resolution: NLT 1,8 between brinzolamide and brin¬ 
zolamide related compound A peaks 
Column effidency; NLT 2000 theoretical plates for 
the brinzolamide peak 

Tailing factor: NMT 1,8 for the brinzolamide peak 
Analysis 

Sample: Sample solution 

Calculate the percentage of brinzolamide related com¬ 
pound A in the portion of Brinzolamide taken: 

Result = (r y /rr) x 100 

r u - peak response for brinzolamide related 
compound A 

fj - sum of the peak responses for brinzolamide 
and brinzolamide related compound A 


Acceptance criteria: NMT 0.5% 

« 0RGANJC IMPURITIES 

Buffer; Prepare as directed in the Assay. 

Mobile phase A: Prepare as directed for Mobile phase 
in the Assoy. 

Mobile phase B: Acetonitnle and Buffer (35:65) 

System suitabiiity solution: 0,1 mg/mL each of USP 
Brinzolamide RS and USP Brinzolamide Related Com- 
puund B RS in Mobile phase A 

Sampie solution: 1 mg/mL of Brinzolamide in Mobile 
phase A 

Chromatographie system 

(See Chromotograpny (621), System Suitabiiity.) 

Modę: LC 

Detector: UV 230 nm 
Column: 4,6-mm x 25-cm; 5-pm packing LI 
Flow ratę: 1.0 mL/min 
Injection volume: 10 j_iL 
System suitabiiity 
Sample: System suitabiiity solution 
Use Mobile phase A. 

[MOTE—The relative retention times for brinzolamide re¬ 
lated compound B and brinzolamide are 0.8 and 1.0, 
respectively.] 

Suitabiiity reąuirements 

Resolution: NLT 2.0 between the brinzolamide and 
brinzolamide related compound B peaks 
Column effidency: NLT 1200 theoretical plates for 
the brinzolamide peak 

Tailing factor: NMT 2.0 for the brinzoiamide peak 
Analysis 1 
Use Mobile phase A. 

Sample: Sampie solution 

AJlow the elution to contrnue for 20 min, and measure 
the areas for all the peaks, exduding the peaks of Mo¬ 
bile phase A. 

Calculate the percentage of each impurity in the por¬ 
tion of Brinzolamide taken: 

Result = (ru/fr) x 100 

r u - peak response for each impurity 
r T - sum of all the peak responses 
Acceptance criteria 1: NMT 03% for any Endlvidual 
impurity 
Analysis 2 
Use Mobile phase B. 

Sample: Sample solution 

Allow the elution to continue for 20 min, and measure 
the areas for brinzolamide and all the peaks having a 
refative retention greater than 6. 

Calculate the percentage of each impurity in the por¬ 
tion of Brinzoiamide taken: 

Result = ( ru/fj ) x 100 

ru - peak response for each impurity 
r T = sum of all the peak responses 
Acceptance criteria 2: NMT 03% for any individual 
impurity; NMT 1,0% for total impurities from Analysis 1 
and Analysis 2 

SPECIFSC TESTS 
1 Lass on Drying (731) 

Analysis: Dry under vacuum at 100M05 0 for 3 h. 
Acceptance criteria: NMT 0.5% 

ADDGTIONAL REQUIREMENT5 

» PACKAGiNG AND 5T0RAGE: Preserve in wetl-closed 
containers. 

* USP Reference Stanoards (11) 

USP Brinzolamide RS 

USP Brinzoiamide Related Compound A RS 
Brinzoiamide (5)-isomer. 

C 12 H2tN 3 0 5 S, 383.52 
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USP Brinzolamide Related Compound B RS 
(/M~Amlno)-2,3-dihydrQ-2-(3-niethoxypropyl)“4H-thieno 
[B^-ej-thiazine-ósulfonamide-l ,1 -dioxIde ethandioate 
1 : 1 . 

CioHiTltOaSi-CaHiO^ 445.49 


Brinzolamide Ophthalmic Suspension 

DEFINITION 

Brinzolamide Ophthalmic Suspension is a stenie, aqueous 
suspension of Brinzolamide containing a suitable antiml- 
crobial preservative, It eontains NLT 90.0% and NMT 
110.0% of the labeled amount of brinzolamide 
(C 12 H Z iN 30 5 S 3 ). 

IDENTIlFflCATION 

o A, The retention ttme of the major peak of fhe Sample 
solution corresponds to that of Stanaard solution A f as ob- 
tained in the Assoy. 

ASSAY 
* Procedurę 

Buffer: 11.75 g/L of ammonium acetate in water. Ad- 
just with acetlc actd to a pH of 5.2, 

Mobile phase: Methanol and Buffer (35:65) 

Standard solution A: 0.2 mg/mL of USP Brinzolamide 
RS In Mobile phase 

System suriability solution: 0,06 mg/mL of USP Brin- 
zolamide Related Compound B RS in Standard solution 
A 

Sample solution: NomJnaJly 0.2 mg/mL of bdnzol- 
amide in Mobile phase p repa red asfollows. Transfer a 
volume of Ophtnalmic Suspension, equivalent to 10 mg 
of brinzolamide, into a 50-mL volumetric fiask, and di- 
lute with Mobile phase to volume. 

Chromatographic system 
(See Chromatograpny (62 1), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 
Column: 4.6-mm x 15-cm; 5-pm packing LI 
Flow ratę: 1,0 ml/min 
Injection volume: 20 juL 
System suitability 

Samples; Stanaard solution A and System suitability 
solution 

[NOTE—The ręlątive retention times for brinzolamide re- 
lated compound B are between 0,48 and 0.61, and 
the relative retention time for brinzolamide is 1.0.] 
Suitability requirements 

Resolution: NLT 4,5 between the brinzolamide and 
brinzolamide related compound B peaks, System suit¬ 
ability solution 

Tailing factor: NMT 2.0, System suitability solution 
Relative standard deviation: NMT 2.0%, Standard 
solution A 
Analysis 

Samples; Standard solution A and Sample solution 
Caleulate the percentage of the labeled amount of brin- 
zolamide (CoH^NsOsSj) in the portion of Ophthalmic 
Suspension taken: 

Result - (rufrs) x (C$fCu) x 100 

ry - peak response from the Sample solution 

r 5 = peak response from Standard soiution A 

C$ - concentration of USP Brinzolamide RS in 
Standard soiution A (mg/mL) 

Cu - nominał concentration of brinzolamide in the 
Sample soiution (mg/mL) 


Aeceptance criteria: 90.0%-110.0% 

1MPURITIE5 

* Limit of Brinzolamide Related Compound a 

Mobile phase: Dehydrated alcohol, chromatographic 
hexane, methanol, and diethylamine (55: 40:5: 0.2) 
System suitability solution: 0.4 mg/mL of USP Brinzol¬ 
amide RS and 0,02 mg/mL of USP Brinzolamide Related 
Compound A RS in dehydrated alcohol 
Sample solution: Transfer a vofume of Ophthalmic Sus¬ 
pension, equiva!ent to 10 mg of brinzolamide, to a 
25-ml yofumetric fiask. Dilute with alcohol to voiume. 
Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 
Column; 4.6-mm x 25-cm; packing L51 
Ffow ratę: 0.75 mL/min 
Injection vo!ume: 5 ^L 
System suitability 
Sample: Sys tem suita bili ty solution 
[Notę—T he relative retention times for brinzolamide 
and brinzolamide related compound A are 1,0 and 
1.2, respectivelyj 
Suitability requirements 

Resolution: NLT 1.8 between the brinzolamide and 
brinzolamide related compound A peaks 
Column efficiency: NLT 2000 theoretical plates for 
the brinzolamide peak 

Tailing factor: NMT 1.8 for the brinzolamide peak 
Analysis 

Sample: Sample solution 

Caleulate the percentage of brinzolamide related oonv 
pound A in tne portion of Ophthalmic Suspension 
taken: 

Result = (fu/rr) x 1 00 

fu - peak response for brinzolamide related 
compound A 

r T = sum of the peak responses for brinzolamide 
and brinzolamide related compound A 
Aeceptance criteria: NMT 1.5% 

■ Organic Impurities 

Buffer, Mobile phase, Standard solution A, System 
suitability solution, Sample solution, Chromato- 
raphfc system, and System suitability: Proceed as 
irected in the Assay, 

Standard solution B; 2.5 jLig/ml. of USP Brinzolamide 
Related Compound B RS rn Mobile phase 
Analysis 

Samples: Sample solution and Standard solution B 
Caleulate the percentage of each Impurity in the por- 
tion of Ophthalmic Suspension taken: 

Result - (ru/r 5 ) x (Cs/Cu) x (Mrr/Mcz) x 100 

r u - peak response for each impurity from the 
Sample solution 

rs = peak response for brinzolamide related 
compound B from Standard solution B 
Cj - concentration of USP Brinzolamide Related 
Compound B RS in Standard solution B 
(mg/mL) 

Cu - nominał concentration of brinzolamide in the 
Sample solution (mg/mL) 

Mn ~ molecular weight of des-ethyl brinzolamide, 
356.46 

Mn = molecular weight of des-ethyl brinzolamide 
oxa!ate, 445,49 
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Acceptance criteria 
Any individual impurity: NMT 0.5% 

TotaJ impurities: NMT 2,0% 

5PECIFIC TE5T5 

& Steriuty Tests (71): It meets the reguirements when 
tested as directed for Test for Sterility of the Product to Be 
Examined / Membranę Filtrotion . 

• pH {791): 6.5 8,5 

ADDITIONAL REQUIREMENT5 

• Fackaging and Storage: Preserve in tight containers. 

Storę at a temperaturę between 4° and 3GT 
« USP REFEREHCE 5TANDARD5 (11) 

USP Brinzolamide RS 

USP Brinzolamide Related Compound A RS 
Brlnzoiamide (5>isomer. 

C, a H2TN 3 O s S 3 383.52 
USP Brinzolamide Related Compound B RS 
(fl-4-Ami no)-2, 3-d i hyd ro-2-( 3-methoxypropy l)-4 H- th ien o 
[3,2,-e]-thiazine-6-sulfonamide-l, 1 -dioxide ethandioate 
1:1. 

Ci 0 H 1? N 3 Oi5 3 ■ C 2 H 2 G 4 445.49 


Bromocriptine Mesylate 


Ja' 

HjC OH 


C 32 H, D BrN s 0 5 - ChUSOj 750.70 

Ergotaman-3',6',18-trione, 2-bromo-12'“hydroxy-2'- 
(1 -methylethyJ)-5 / -(2-methylpropyl)- lł 
monomethanesulfonate (salt), (ya)-; 

2-Bromoergocryptine monomethanesulfonate (salt) 
[22260-51 -1 ]. 

DEFINITION 

Bromocriptine Mesylate contains NIT 98.0% and NMT 
102.0% of C^LUBrNsOs ■ CH 4 SO 3 , calculated on the dried 
basis. 

IDENTIFICATION 

* A. Infrared Absorption (197M): Undried 

& B. UtTRAVioiET Absorption (197U) 

Sample solution; 50 pg/mL in 0.1 M methanolic meth- 
anesulfonic acid 

Acceptance criteria: Meets the requirements 

ASSAY 

o Procedurę 

Sample soiution: 600 mg of Bromocriptine Mesylate 
Analysis: Di$sólve with 80 ml of a mixture of acetic an- 
hyaride and gfadal acetic acid (7:1). Ti tratę with 0.1 N 
perchloric acid V5, Perform a blank determination, and 
make any necessary correction (see Titrimetry (541)). 
Each ml of 0.1 N perchloric acid is equivalent to 
75.07 mg of C^LhoBrNsO* * CHi|S0 3 . 



Acceptance criteria: 98.0%-102,G% on the dried basis 

IMPURITIES 

Bmorganic Impurities 

* RESIDUE on Ignition (281): NMT 0.1% 


Dehte the foltowing: 

®* Heąvy METALS, Method U (231): NMT 20 ppm# (omaaii- 

J an'2t>l&} 

Organk Impurities 

* Procedurę 1 : Limit of Methanesulfonic Acid Content 

Sample solution: 400 mg of Bromocriptine Mesylate 

Analysis: Dissolve with 70 mL of methanoi, Titrate 
under nitrogen with 0.1 N methanolic potassium hy- 
droxide VS. Perform a blank determination, and make 
any necessary correction (see Titrimetry (541)). Each mL 
of 0.1 N methanolic potassium hydroxide is equivalent 
to 9.61 mg of CH 3 S0 3 H. 

Acceptance criteria: NLT 12.5% and NMT 13.4% of 
CH3SO3H on the dried basis 

• Procedurę 2 

Solution A: 0.1 N citric acid solution. Adjust with hy- 
drochlorfc acid to a pH of 2.0. 

Diluent: Methanoi and Solution A (1:1) 

Solution B: Acetonitrile and 0.01 M phosphate buffer, 
pH 7.0 (2:3) 

Solution C: Acetonitrile and 0.01 M phosphate buffer, 
pH 7.0 (3:2) 

Mobile phase: See the gradient table betów. 


Tome 

Solution B 

Solution C 

(min) 


(W 

0 

100 

0 


100 

0 

30 

0 

100 

40 

0 

100 

41 

100 

0 


System suitability solution: 2.0 mg/mL each of a- 
ergoeryptine and Bromocriptine Mesylate in Diluent 
Standard stock solution: 46 pg/mL of USP Bromocrip¬ 
tine Mesylate RS in methanoi and Soiution A (1:1). 
[Notę—D issolve in 50% of the fiask vclume of metha¬ 
noi and dilute with Solution A to volume.] 

Standard solution: 4.6 pg/mL of USP Bromocriptine 
Mesylate RS tn Diluent from the Standard stock solution 
Sample solution: 4.6 mg/mL of Bromocriptine Mesyl¬ 
ate in methanoi and Solution A (1:1). [NOTĘ—Dlssolve 
in 50% of the fiask volurne of methanoi and dilute 
with Solution A to volume.j 
Chromatographic system 
(See Chmmutography (621}, System Suitability, 1 ) 

Modę: LC 

Detector: UV 300 nm 
Coiumn: 4.6-mm x 15-cm; 3-pm packing LI 
Flow ratę: 2 mL/min 
injectron sfze: 20 pi 
System suitability 

Sampfes: System suitability solution and Standard 
solution 

[NOTĘ—The relative retention times for a-ergoeryptine 
and bromocriptine mesylate are 0.46 and 1.0, 
respectively,] 

Suitability requirements 

Resolution: NLT 15 between oi-ergoeryptine and 
bromocriptine mesylate. System suitability solution 
TaMing factor: NMT 1,5, System suitability solution 
Relative standard deviatlon: NMT 10.0%, Standard 
solution 
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Analysis 

Sa m pies; Standard soiution and Sample so!ution 
[NoTE—The relative retention times for bromocriptine 
and bromocriptmine are 1,0 and 1,7, respectivety,J 
Calcufate the percentage of each impurity rn the por- 
tion of Bromocriptine Mesylate taken: 

Resuit = (ru/r 5 ) x (C 5 /Cu) x (1/F) x 100 

r u - peak response of each impurity from the 
Sample soiution 

r 5 = peak response of bromocriptine from the 
Standard soiution 

C 5 = concentration of USP Bromocriptine Mesylate 
RS in the Standard soiution (mg/mL) 

Cu = concentration of Bromocriptine Mesylate in 
the Sample soiution (mg/ml) 

F = re[ative response factor equal to 1.4 for any 
peak eluting at a relative retention time of 
about 0*9 or less, and equal to 1.0 for all 
other peaks 
Acceptance criteria 

lndividual impurities; NMT 0.4% of bromocriptinine 
is found; NMT 0.1% of any individual impurity is 
found. 

Total impurities: NMT 1.0% 

SPEOFfC TESTS 

* Co lor of Solu ti om (631) 

Matching Solutions: Prepare three Solutions, A, B, and 
C, containing, respectively, the fol łowi ng parts of cobal- 
tous chloride CS, fenie chforide CS, cupric sulfate CS, 
and dilute hydrochfonc add (1 in 40). 

A: 3.0; 3,0: 2.4: 31.6 
B: 1.0: 2.4: 0.4: 36.2 
C: 0.6: 2.4: 0: 37.0 

Sample soiution: lOmg/mL of Bromocriptine Mesylate 
in methanol 

Analysis: Compare the Sample soiution with 10-mL por- 
tions of the Matching Solutions in suitable matched 
tubes, 

Acceptance criteria: The soiution is elear and not 
darker in cotor than Matching Solutions A , B, and C. 

* Optical Rotation, Specific Rotation (781S) 

Sample soiution: lO mg/mL, in a mixture of methylene 
chfonde and methanol (1:1) 

Acceptance criteria: +95° to 05° 

* loss ON Drying 

(See Thermal Analysis (891),) 

Anafysis: Determine the percentage of vofatile sub- 
stances by thermogravimetnc anafysis using 10 mg of 
Bromocriptine Mesylate. Heat Lhe specimen under test 
at the ratę of 107min in an atmosphere of nitrogen at 
a flow ratę of 45 mL/min, Record tne therm ogram from 
ambient temperaturę to 160*. 

Acceptance criteria: It loses NMT 4.0% of its weight. 

ADDITIONAL REQU1REMENT$ 

* PACKAGtNG and Storage: Preserve in tight, light-resistant 
containers, in a cold place. 

■ USP Reference Standards (11) 

USP Bromocriptine Mesylate RS 


Bromocriptine Mesylate Capsules 

DEF1NITION 

Bromocriptine Mesylate Capsules contain bromocriptine me¬ 
sylate (OzPhcBrNsOs ■ CH4SO3) equivaient to NLT 90.0% 


and NMT 110.0% of the labełed amount of bromocrip- 
tine (Cj^PUoBrNsOs)- 

IDENTIFICATION 

• A, The principal spot of the Sample soiution corresponds, 
in Rf value and co lor, to that of the Standard soiution, as 
obtained in the fest for Organie Impurities. 

ASSAY 
® Procedurę 

Conduct this procedurę without exposure to dayfight 
and with minimum exposure to artificial lighL 
Buffer: 0,125 g/L of ammonium carbonate in water 
Mobife phase: AcetonItriie and Buffer (3:2) 

Standard soiution: 1.0 mg/mL of bromocriptine from 
USP Bromocriptine Mesylate RS in dehydrated alcohol, 
Sonicate as needed, 

Sample soiution: 1.0 mg/mL of bromocriptine in 
methanol, prepared as follows. Remove, as completely 
as possible, the contents of NLT 10 Capsules, Welgh 
and determine the average weight per Capsule, Mix the 
combined contents, and transfer a weighed guantity of 
the powder, nominally equivalent to 50 mg of 
bromocriptine, to a 50-mL volumetric fiask. Add 30 mL 
of dehydrated alcohol, and shake for 15 min, Dilute 
with dehydrated alcohol to volume, mix, and filter. Use 
this soiution without delay, 

Chromatographic system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 300 nm 
Cofumn: 4-mm x 25-cm; packing L7 
Flow ratę: 2 mL/min 
Injection volume: 20 pL 
System suitability 
Sample: Standard soiution 
Suitability requirements 

Colurnn efficiency: NLT 1000 theoredca! pŁates 

Ta ił Ing factor: NMT 2.0 

Relatlve standard deviation: NMT 2.0% 

Analysis 

Sam pies: Standard soiution and Sample soiution 
Calculate the percentage of the labeled amount 
bromocriptine (C^hhoBrNsGs) in the portion of Cap¬ 
sules taken: 

Resuit - (rjrs) x (Q/Cu) x 100 

ru - peak response from the Sample soiution 

r$ ~ peak response from the Standard soiution 

Cs - concentration of bromocriptine, from USP 

Bromocriptine Mesylate RS, in the Standard 
soiution (mg/mL) 

Cu - nominał concentration of bromocriptine in the 
Sample soiution (mg/ml) 

Acceptance criteria: 90.0%-110.0% 

PERFORMANCE TESTS 
& DISSOŁUTION (711) 

Medium: 0.1 N hydrochloric add; 500 mL 
Apparatus 2: 50 rpm 
Time: 60 min 

Standard soiution; USP Bromocriptine Mesylate RS In 
Medium, at a concentration similar to the Sample soiu¬ 
tion. [Notę—A volume of alcohol not to exceed 5% of 
the total volume of the Standard soiution may be used 
to bring the Standard into soiution before dilution with 
Medium.] 

Sample soiution: Sample per Dissolution (711), passed 
through a glass-fiber filter. 
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Instrumental conditions 
(See Fluorescence Spectroscopy <853)0 
Modę: Fluorometry 
Excitation waveJength: 315 nm 
Emission wavelength: 445 nm 
Blank: Medium 
Anaiysis 

Samples: Standard soiution and Sampfe solution 
Calculate the percentage of the labeled amount of 
bromocriptine mesyiate (CizbhoBrNsOs ■ CH 4 SO 3 ) 
dissolved. 

Tolerances: NLT 75% (Q) of the labe!ed amount of 
bromocriptine mesyiate (C 3 2H4oBrN50 5 ■ CH4SO3) is 
dissolved. 

* UNUFORMITY OF 0O5AGE UlMITS <905) 

Procedurę for content uniformity 
Protect alt Solutions from fight. 

Diluent: Dissotve 1.0 g of tartaric add in 500 mL of 
water, add 500 mL of methanol, and rnix* * 

Standard solution: 0.04 mg/mL of USP Bromocriptine 
Mesyiate RS in Diluent 

Sample solution: Transfer the contents of 1 Capsule 
into a 25-mL volumetrfc fiask. Add 15 ml of Diluent, 
and shake by mechanical means for 20 min. Dilute 
witli Diluent to vol urnie, and mix. Fi Eter, and dilute 
10.0 mL of the elear fMtrate with Difuent to 50*0 mL* 
Instrumental conditions 
(See Uitraviolet-Visible Spectroscopy (857).) 

Modę: UV 

Analytical wavelength: Maximum absorbance (about 
306 nm) 

Celi: 1 cm 
Blank: Diluent 
Anaiysis 

Sam pies: Standard soiution, Sample solution, and 
Blank 

Calculate the percentage of the labeled amount of 
bromocriptine (C32H4DBrN 5 0s} in the Capsule taken: 

Result = (Au/ As ) x (C s /Q) x (M r j/M r z) x 100 

Au = absorbance of the Sample soiution 
As ~ absorbance of the Standard solution 
C s - concentration of USP Bromocriptine Mesyiate 
RS in the Standard solution (mg/mL) 

C u = nominał concentration of bromocriptine in the 
Sample solution (mg/mL) 

M r r - molecular weight of bromocriptine, 654*59 
Mrz - molecular weight of bromocriptine mesyiate, 
750.70 

Acceptance criteria: Meet the reguirements 

IMPURITIES 
O Organic Impuritbes 

Conduct this test without exposure to daylight and with 
minimum exposure to artificial light Perform the test 
rapidly, prepanng and spotting the Sample solution last. 
Standard stock solution: 2.3 mg/mL of USP 
Bromocriptine Mesyiate RS in methanol, equivaJent to 
2 mg/ml of bromocriptine 
Standard solution 1: 0.06 mg/mL (3.0%) of 

bromocriptine in methanol, from Standard stock soiution 
Standard solution 2: 0.04 mg/mL (2.0%) of 

bromocriptine in methanol, from Standard stock solution 
Standard solution 3: 0*02 mg/mL (1*0%) of 

bromocriptine in methanol, from Standard stock solution 
Standard solution 4: 0.01 mg/mL (0*50%) of 

bromocriptine in methanol, from Standard stock solution 
Sample solution: 2.0 mg/mL of bromocriptine in meth¬ 
anol, prepared as follows. Transfer a guantity of the 


Capsule contents, equlvalent to 20 mg of bromocrip¬ 
tine, to a conical fiask. Add 10 mL of methanol, and stir 
by mechanical means for 20 min* Centrifuge the sus- 
pension for 10 min at about 3500 rpm. Use the elear 
supernatant. 

Chromatographk system 

(See Chromatography <621), Thin-Layer Chromato¬ 
graphy.) 

Modę; TLC 

Adsorbent: 0*25-mm layer of chromatographic siEica 
gel mixture 

Application volume: 50 piL as 1.5-cm bands 
Developrng solvent: Methylene chloride, dioxane, al- 
cohol, and ammonium bydroxide (180:15:5:1) 

Spray reagent: 0.2% o-phthalaldehyde in sulfuric acid 
Anaiysis 

Samples: Standard stock solution, Standard Solutions, 
and Sample solution 

Develop under the exclusion of light in a tank lined 
with filter paper, previously equilibrated for 30 min, 
using Developing solvent until the solvent front has 
moved a distance of 15 cm on the piąte. Dry the 
piąte briefly in a current of coEd air, Spray evenly with 
the Spray reagent , and vlew the piąte under long- 
wavelength UV light* 

Acceptance criteria: Any major secondary spot, other 
than the prlncipal spot, obtalned from the Sample solu¬ 
tion is not greater in size and intenslty than the spot 
obtained from Standard solution 1 (3.0%). Any remaln- 
ing spots are not greater in size and intensity than the 
spot obtained from Standard soiution 3 ( 1 . 0 %). The 
sum of the organic impurities is NMT 5.0%. 

ADDSTIONAL REQUIREMENT$ 

e Packagbng and Storage: Preserze in tight, light-resistant 
confainers. 

• OSP reference standards <11) 

USP Bromocriptine Mesyiate RS 


Bromocriptine Mesyiate Tablets 

DEFINITION 

Bromocriptine Mesyiate Tablets contain bromocriptine me- 
sylate feaM^BrNsOs ■ CE-L 1 SO 3 ) equivalent to NLT 90.0% 
and NMT 110.0% of the labeled amount of bromocrip¬ 
tine (C 32 H 40 B rN^Os) * 

IDENTIFICATION 

o A. The pnncipal spot of the Sample soiution corresponds, 
in Rf value and cofor, to that of the Standard stock soiu¬ 
tion , as obtained in the test for Organic impurities. 

AS5AY 

* Procedurę 

Buffer: 0.01 M ammonium carbonate in water 
Mobile phase: Acetonitrile and Buffer (65:35) 

Standard solution: 0*22 mg/ml of USP Bromocriptine 
Mesyiate RS in methanol 

Sample solution: Transfer a guantity of powdered Tab¬ 
lets (NLT 20), equlva!entto 10 mg of bromocriptine, Lo 
an approprlate Container* Add 40 mL of methanol, and 
stir for 20 min, protected from light. Quantitatrvely fli¬ 
ter through a fine glass filtering funnef into a 50-mL 
volumetric fiask. Rinse the filter with methanol, addlng 
the rinsing to the fi [tratę, and dilute with methanol to 
volume* 
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Chromatographic system 

(See Chromatograpny {62 1), 5ysfem Suitability.) 

Modę: LC 

Detector: UV 300 nm 
Column: 4-mm x 25-cm; packing LI 
Flow ratę: 2 mL/min 
łnjection volume: 50 pL 
System suitability 
Sam ple: Standard solution 
Suitability requirements 

Coeffrdent of variation: NMT 3.0% for 3 repficate 
tnjectrons 
Analysis 

Sampfes: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
bromocriptme (CszhUBrNsOs) in Lhe portlon of Tablets 
taken: 

Result - (r^/fj) x (Cs/G/) x (Hi/M*) x 100 

fu = peak response from the Sample solution 

rs - peak response from the Standard solution 

Q - concentration of USP Bromocriptine Mesyiate 
RS in the Standard solution (mg/mL) 

C u - nominał concentration of bromocriptine in the 
Sample solution (mg/mL) 

= molecular weight of bromocriptine, 654*59 
Mri - molecular weight of bromocriptine mesyiate, 
750.70 

Acceptance criteria: 90.0%-] 10.0% 

PERFORMANCE TESTS 
■ Dissolution (711) 

Test 1: If the product complies with thts test, the iabei- 
ing Indicates that it meets USP Dissolution Test U 
Medium: 0.1 N hydrochlonc add; 500 mL 
Apparatus 1: 120 rpm 
Time: 60 min 

Standard solution: USP Bromocriptine Mesyiate RS at 
a known concentration in Medium 
[Notę—A voiume of aicoho! not to exeeed 5% of the 
tota! volume of the Standard solution may be used to 
dissolve the Standard before dilution with Medium.] 
Sampfe solution: Sample per Dissolution (711), passed 
through a glass-fiber filter* 

Blank: Medium 
Instrumenta! conditions 
(See Fluorescence Spectroscopy (853).) 

Modę: Fluorometry 
Excitation wavelength: 315 nm 
Emission wavelength: 445 nm 
Analysis 

Samples: Standard solution , Sampfe solution, and 
Blank 

Calculate the percentage of the labeled amount of 
bromocriptine (CszHsoBrNsOs) dissoived. 

Tolerances: NLT 80% (Q) of the iabeied amount of 
bromocriptine (CszH^BrNsGs) js disso!ved* 

Test 2: If the product complies with this test, the labeh 
ing indicates that it meets USP Dissolution Test 2. 
Medium: 0.1 N hydrochloric acid; 500 mL 
Apparatus 2: 50 rpm 
Time* 30 min 

Buffer: 0.01 M ammonium carbonate in water 
Mobile phase: AcetonItrlle and Buffer (65:35) 

Standard solution: DissoJve USP Bromocriptine Mesyi¬ 
ate RS in methanol, and quantitativeiy dilute with Me¬ 
dium to obtain a solution baving a known concentra¬ 
tion similar to the expected concentration of the 
Sample solution. 


Sample solution: Sample per Dissolution (711)* 
Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 300 nm 
Column: 3.9-mm x 30-cm; packing LI 
Flow ratę: 1*5 mL/min 
łnjection volume: 100 pL 
SysLern iuitabiMLy 

Sample: Standard solution 

Suitability reguirements 
Relative standard deviation; NMT 2.0% 

Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of the Iabeied amount of 
bromocriptine (C^hhoBrN^Os) dissolved, 

Tolerances: NLT 80% (Q) of the labeled amount of 
bromocriptine (Cszi-boBrN^O*) Is dissolved. 

O Uniformity of Dosage Units (905) 

Procedurę for confent uniformity 
[Notę —Protect alf Solutions from light.] 

Diluent: Dissolve 1.0 g of tartaric acid in 500 mL of 
water, add 500 mL of methanol, and mtx* 

Standard solution: 0.04 mg/mL of USP Bromocriptine 
Mesyiate RS in Diluent 

Sample solution: Transfer 1 Tablet into a 25-mL volu- 
metric fiask. Add 15 mL of Diluent , and shake by me- 
chanical means for 30 min. Dilute with Diluent to vol- 
ume, and mix. Filter, and dilute 10*0 mL of the elear 
filtrate with Diluent to 50,0 mL. 

Instrumenta! conditions 
(See Uitravioiet-Visible Spectroscopy (857)*) 

Modę: UV 

Analytica! wavelength: 306 nm 
Celi: I cm 
Blank: Diluent 
Analysis 

Samples: Standard solution , Sample solution, and 
Blank 

Calculate the percentage of the labeled amount of 
bromocriptine (C^H^oBrN^Oj) En the Tablet taken: 

Result = (AJA s ) x (G /Cu) x (M r} /M r2 ) x 100 

Au = absorbance of the Sample solution 
As = absorbance of the Standard solution 
Cs = concentration of USP Bromocriptine Mesyiate 
RS in the Standard solution (mg/mL) 

Cu - nominał concentration of bromocriptine in the 
Sample solution (mg/mL) 

= molecular weight of bromocriptine, 654,59 
Mri - molecular weight of bromocriptine mesyiate, 
750.70 

Acceptance criteria: Meet the requirements 

impurities 

« ORGANIC IMPURITIES 

[NOTE^Conduct thiś test without exposure to daylight 
and with minimum exposure to artifidal light, Perform 
the test rapidly, preparing and spotting the Sample soiu- 
tion last] 

Standard stock solution: 1 .2 mg/mL of USP 
Bromocriptine Mesyiate RS in methanol, equivalent to 
1 mg/mL of bromocriptine 

Standard solution 1: 0.50 mg/mL (5%) of bromocrip¬ 
tine in methanol, from Standard stock solution 
Standard solution 2: 0.30 mg/mL (3%) of bromocrip¬ 
tine in methanol, from Standard stock solution 
Standard solution 3: 0.10 mg/mL (1%) of bromocrip¬ 
tine in methanol, from Standard stock solution 
Sample solution: Transfer an equiva!ent to 20 mg of 
bromocriptine, from powdered Tablets, to a conical 
fiask. Add 10 mL of methanol, and mix for 20 min* 
Centrjfuge the suspension for 10 min at 4000 rpm, Use 
the elear supernatant. 
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Chrom atographic system 

(See Chromatogropny (62 1), Thin-Layer Chromato- 
grophy.) 

Modę: TLC 

Adsorbent: 0.25-mm layer of chromatographic stUca 
gel mixture 
Application vo!umes 

Standard Solutions: lG-pl, as 1.5-cm bands 
Sample solution: 50-pL, as 1.5-cm bands 
Developing solvent system: Methylene chloride, diox- 
ane, alcohol, and ammonium hydroxide 
(180:15:5: 0,1} 

Spray reagent: 0.2% o-phthafaldehyde in sulfuric acid 
Analysis 

Samples: Standard stock solution, Standard Solutions , 
and Sample solution 

Proceed as directed En Chromatogrophy (62 1), Thin-Layer 
Chromatography . Dry the piąte ror 5 min in a current 
of coid air. Developin a tank Eined with fliter paper, 
previously equilibrated for 20 min, using Developing 
solvent system until the solvent front has movea a dis- 
tance of 10 cm on the piąte, Dry the piąte under vac- 
uum at room temperaturę for 15 min. Spray evenfy 
with the Spray reagent , and view the piąte under long- 
wavelengtn UV lignt. 

Acceptance criteria: Any spot, other than the prindpaf 
spot, from the Sampie solution is not greater i n size and 
intensity than the spot from Standardsolution 2 (3.0%), 
Any remaining spots are not greater in size and inten¬ 
sity than the spot obtained from Standard solution 3 
(1,0%), The sum of the organie impurities is NMT 
5.0%, 

ADDITIONAL REQUBREIV1ENT5 

* Packaging and Storace: Preserve In tight, light-resistant 
containers, 

* Labeling: The labeling rndicates the Dissolution test with 
which the product compiies. 

* USP Refehence Standards (11) 

USP Bromocriptine Mesylate RS 


Bromodiphenhydramine Hydrochloride 



Ci?H 2 oBrNO • HCI 370.71 

Ethanamine, 2-(4-bromophenyi)phenylmethoxy-W,/V- 
dimethyK hydrochloride. 

2“(p- Bromo-a-ph eny Ibenzy l)oxy- N t A/-dimethylethy lam i ne hy- 
drochloride [1808-12-4]. 

» Bromodiphenhydramine Hydrochloride contains 
not less than 98.0 percent and not morę than 
1 01.0 percent of C 17 H 20 BrKIO ■ HCI, calculated on 
the dried basis. 

Packagmg and storage —Preserze in tight containers, 

USP Referenci standards (11 )— 

USP Bromodiphenhydramine Hydrochloride RS 


B de nt i f icati on— 

A: infrored Absorption (197K). 

B: Ultraviolet Absorption (197U)— 

Solution ; 15 jag per mL. 

Medium: 0.1 N sulfuric acid. 

Absorptivities at 228 nm, calculated on the dried basis, do 
not differ by morę than 3.0%. 

rangę (741): between 148° and 152*, 

Loss on drying (731)—Dry it at 105° for 3 hours: it loses 
not morę than 0.5% of its weight, 

Assay —Disso!ve about 700 mg of Bromodiphenhydramme 
Hydrochloride, accurately weighed, in 50 mL of gfacia] ace- 
tic acid, and add 10 ml of benzene and 15 mL of mercurfc 
acetate TS. Add 2 drops of crystal violet TS, and titrate with 
OJ N perchlorrc acid V5 to a green endpoint, Perform a 
blank determination, and make any necessary correction. 
Each mL of 0,1 N perchloric add is equivalent to 37,07 mg 
of CiTHaoBrNO ■ HCI, 


Bromodiphen hydra misi© Hydrochloride 
©rai Solution 


» Bromodiphenhydramine Hydrochloride Orał So¬ 
lution contains not less than 93.0 percent and 
not morę than 107.0 percent of the labeled 
amount of bromodiphenhydramine hydrochlo¬ 
ride (C,;H 2 oBrNO ■ HCI). 

Packaging and storage —Preserye in tight, light-resistant 
containers. 

USP Reference standards (11)— 

USP Bromodiphenhydramine Hydrochloride RS 
IdentificatiDiri, Infrared Absorption (197K)— 

Test specimen —Transfer the finaf solution obtained from 
the titratfon In the Assay to a separator, add about 1 mL of 
0.1 N sulfuric add, and shake with 25 mL of ether. (Methy! 
red enters the ether phase.) Drain the aqueous layer into 
another separator, add 5 mL of 1 N sodlum hydroxide, and 
shake with 10 ml of chloroform. Drain the chloroform layer 
Into a smali fiask containing 2 g of anhydrous sodium sul- 
fate, and swirl. Pour the chloroform solution through a smali 
cotton pledget, pre-rinsed with chloroform, into a oeaker, 
and evaporate to about 5 mL, Apply a few drops of the 
solution direedy to a potasslum bromide piąte, and com- 
pletely remove the chloroform by warming for 2 to 3 mln- 
utes under an IR lamp. 

ABcohoB Determination, Method I (611): between 
12.0% and 15.0% of C 2 HsOH. 

Assay— Evaporate an accurately measured volume of Orał 
Solution, eoulvalent to about 250 mg of bromodiphen- 
hydramlne hydrochloride, to about half the odginał volume, 
using a suitable vatuum evaporator. Transfer the concen- 
trated solution to a 250-mL separator, with the aid of suffi- 
cient warm water to bring the volume to the origlnal voh 
urnp Add 20 g of sodium chloride, and shake until 
dissolved> Ada 5 mL of 1 N sodium hydroxide, shake with 
100 mL of ether, and drain the agueous layer Into a second 
separator containing 50 mL of ether. Shake, and discard the 
agueous layer. Wasn the ether Solutions with two 20-mL 
portions of water, shaking each agueous portion successively 
in the two separators, and then discard the aqueous Solu¬ 
tions. Extract the ether Solutions successively with 1 0.0 mL 
of 0.1 N sulfuric acid VS, followed by two 5-mL portions of 
water, and coltect the agueous extracts in a conical fiask. 

Add methyl red TS to the solution in the fiask, and titrate 
the excess acid with 0.02 N sodium hydroxide VS, Perform 
a blank determination (see ResiduaI Titrations under Titrime- 
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try (541)). Each mL of 0.1 N sulfuric acid is equivalent to 
37.07 mg of bromodiphenhydramine hydrochfonde 
(C T7 H 20 BrNO ■ HCI). 


BromocSiphenhydramine Hydi*ochloride 
and Codeine Phosphate Orał Solution 

» Bromodiphenhydramine Hydrochloride and Co¬ 
deine Phosphate Orał Solution contains not less 
than 90.0percent and not morę than 110.0 per- 
cent of the labeled amounts of bromodiphen¬ 
hydramine hydrochloride (C 17 H 20 BrNO ■ HCI) 
and codeine phosphate hemihydrate 

(c 18 h 21 no3 ■ h 3 po, ■ mo). 

Packaging and storage—Preserve in tigbt, light-resistant 
tontainers, 

Labeling—Label it to indicate the alcohol eon tent 
USP Reference sfcaodards {11)— 

USP Bromodiphenhydramine Hydrochloride RS 
USP Codeine Phosphate RS 

Identification— 

A: Thin-Loyer Chromatogrophic Identification Test (201)— 
Test solution —Transfer a voJume of Orał Solution, equiva- 
lent to about 10 mg of codeine phosphate, to a separator, 
and add 5 mL of water, 5 mL of methyiene chloride, and 
1 mL of ammonium hydroxide. Shake for 1 minutę, allow 
the layers to separata, and use the elear, Iower fayer. 

Standard solution —Prepare a solution of USP 
Bromodiphenhydramine Hydrochloride RS and USP Codeine 
Phosphate RS in methanol containing 10 mg of each per 
mL. 

Deveioping solvent system: a mixture of alcohol and am¬ 
monium hydroxlde (49:1). 

B: The retention times of the major peaks in the chro- 
matogram of the Assay preparation correspond to those in 
the chromatogram of the Standard preparation y as obtained 
in the Assay. 

MicrobiaJ enumeration tests (61) and Tests for sped- 
fied mscroorganisins (62)—It meets the reguirements of 
the tests for absence of Salmonella species, Escherichia coli ; 
Staphyiococcus aureus, and Pseudomonas aeruginosa. The to- 
tal aerobic microbial count does not exceed 100 cfu per 
mL, and the totaf combrned molds and yeasts count does 
not exceed 50 cfu per mL. 
p H (791): between 4.5 and 6.5. 

Alcohol Detemiination, Method II (611): between 4.0% 
and 6.0% is found. 

Assay— 

Diluent —Prepare a mixture of methanol and water 
(80:20). 

Mobile phase —Prepare a filtered and degassed mixture of 
methanol, water, 0.1 N ammonium hydroxide soiution, and 
0.1 N ammonium ni tratę solution (27:3:2:1), Make adjust- 
ments if necessary (see System Suitability under Chromatog- 
raphy (621)), 

Standard preparation —Dissolve accuratefy weighed quan- 
tities of USP Bromodiphenhydramine Hydrochloride RS and 
USP Codeine Phosphate RS in Diluent, and difute guantita- 
tively, and stepwise if necessary, with Diluent to obtain a 
solution having known concentrations of about 100 jig per 
mL and 80 pg per mL, respectively. 

Assay preparation —Using a pipet calibrated "to contain", 
transfer an accurately measured volume of Orał Solution, 
equivalent to about 10 mg of bromodiphenhydramine hy¬ 


drochloride and 8 mg of codeine phosphate, to a 100-mL 
volumetnc fiask, dlssolve in and di lute with Diluent to vol- 
ume, and mix. 

Chromatogrophic system (see Chromatography (621))—The 
!iquld chromatograph is egutpped with a 254-nm detector 
and a 3.9-mm x 30.0-cm column that contains packing 13. 
The flow ratę is about 1.0 mL per minutę. Chromatograph 
the Standard preparation , and record the peak responses as 
directed tor Procedurę: the relative retention times are about 
1.0 for bromodiphenhydramine and 1.4 for codeine; the 
resolution, R, between bromodiphenhydramine and codeine 
is not less than 2.0; and the re!ative standard deviation for 
replicate injections is not morę than 2.0%. 

Procedurę —Separately inject equa! volumes (about 20 pL) 
of the Standard preparation and the Assay preparation In to 
the chromatograph, record the chromatograms, and meas- 
ure the peak responses for bromodiphenhydramine and 
codeine, Calculate the guantlty, In mg, of bromodiphen¬ 
hydramine hydrochloride (Ci 7 H 2 oBrNO * HCE) in each ml of 
the Orał Soiution taken by the formula: 

}QQ(C/V)(ro/rs) 

in which C is the concentration, in mg per mL, of USP 
Bromodiphenhydramine Hydrochloride RS in the Standard 
preparation; V is the vofume, in mL, of Orał Soiution taken 
to prepare the Assay preparation; and r u and r* are the 
bromodiphenhydramine peak responses obtained from the 
Assay preparation and the Standard preparation , respectively. 
Calculate the guantlty, in mg, of codeine phosphate hemi¬ 
hydrate (Ci S H 21 N0 3 LUPO-j ■ in each mL of the Orał 

Solution taken by the formula: 

(4Q6.37/397.3ó)(100C/lO(ru/r5) 

in which 406.37 and 397.36 are the molecular weights of 
codeine phosphate hemihydrate and anhydrous codeine 
phosphate, respectively; C is the concentration, in mg per 
mL, of USP Codeine Phosphate RS in the Standard prepara¬ 
tion; V\s the voiume, in mL, of Orał Soiution taken to pre¬ 
pare the Assay preparation; and ry and r$ are the codeine 
peak responses obtained from the Assay preparation and the 
Standard preparation , respectively. 


BromipihenlramBne Maleate 


CióH,gBrN, ■ C 4 H 4 0< 435.31 

2-Py rid inepro pan a min e, y-(4-b romo phenyi)-IV, N-di m ethy I-, 
(±y, (Z)-2“butenedioate (1:1); 

(±)-2-pBromo-a“2“(di methy lam i no)ethy [benzyl pyridi ne 
maleate (1:1) [980-71-2]. 

DEFINITION 

Brompheniramine Maleate, dried at 105° for 3 h, contains 
NLT 98.0% and NMT 102.0% of brompheniramine 
maleate (CusHigBrlNb - C 4 H^Oj). 

IDENTIFICATION 

* A. INFRARED ABSORPTION (197K) 

* B. The retention times of the maleic acid and 

brompheniramine peaks of the Sample soiution corre¬ 
spond to those of the Standard soiution , as obtained in 
tne Assay . 
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ASSAY 
a Procedurę 

Solution A: 5.44 g/l of monobasic potassium phos- 
phate. Ad]ust with phosphoric acid to a pH of 3.0 ± 

0 . 1 . 

Solution B: Acetonitrile 
Mobile phase: See Table 1. 


Table t 


Time 

(min) 

Solution A 
(%1 

Solution B 

0 

95 

5 

1 

95 

5 

20 

70 

30 

30 

70 

30 

31 

95 

5 

40 

95 

S 


Difuent: Acetonitrile and Solution A (5:95) 

System suitability stock sofution: 0,02 mg/mL each of 
USP Pheniramine Maleate RS, USP Chlorpheniramine 
Maleate RS, and USP Chiorpheniramine Related Com- 
pound B RS in Difuent Sonicate for 1 min. 

System suitability solutron: 0.5 mg/mL of USP 
Brompheniramine Maleate RS and 2 pg/ml eatzh of USP 
Pheniramlne Maleate RS, USP Chforpheniramine 
Maleate RS, and USP Chforpheniramine Related Com- 
pound B RS in Difuent , prepared as folio ws. Transfer 
5.0 mg of USP Brompheniramlne Maleate RS to a 
10-mL volumetric fiask, add 5.0 mL of Diluent, and 
1.0 mL of the System suitability stock solution, and dilute 
with Diluent to volume. 

Standard solutron: 0,5 mg/mL of USP 
Brompheniramine Maleate RS In Difuent. Sonicate for 1 
min. 

Sample solution: 0.5 mg/mL of Brompheniramine 
Mafeate in Diluent Sonicate for 1 min. 
Chromatographic system 
(See Chramatography (621), System Suitability.) 

Modę: LC 

Detector: UV 225 nm 

Column: 4.6-mm x 25-cm; 5-pm packing LI 

Column temperaturę: 30° 

Flow ratę: 1 mL/min 
Injection vo)ume: 10 |iL 
System suitability 

[NOTĘ— The relatlve retention times for maleic acid and 
brompheniramine are 0,18 and 1.0, respectivefy.] 
Samples: System suitability solution and Standard 
solution 

Suitability requirements 

Resolutlon: NLT 1.5 between chlorpheniramine and 
brompheniramine; and NLT 2.0 between chJorphenir- 
aminę related compound B and pheniramine, System 
suitability solution 

Tailing factor: NMT 2.0 for brompheniramine, Stan¬ 
dard solution 

Relatrve standard deviation: NMT 0.73%, Standard 
solution 
Analysi s 

Samples: Standard solution and Sample solution 
Calculate the percentage of brompheniramine maleate 
(CińHi 9 BrN 3 * CihhCh) in the portion of 
Brompheniramine Maleate taken: 

Result - (ry/rj) x (C 5 /Cu) x 1 00 

ru - peak response of brompheniramine from the 
Sample solution 

fs = peak response of brompheniramine from the 
Standard sofution 

Cs = concentration of USP Brompheniramine 

Maleate RS in the Standard sofution (mg/mL) 


C u - concentration of Brompheniramine Maleate in 
the Sample solution (mg/mL) 

Acceptance criteria: NLT 98.0%-NMT 102.0% on the 
previously dried basis 

impurities 

e Residue on Sgnition (281); NMT 0.2% 

• Organic Impurities 

Solution A, Solution B, Diluent, Mobile phase, System 
suitability solution, and Chromatographic system: 
Proceed as directed in the Assay. 

Standard solution: 2.7 pg/mL of USP Brompheniramine 
Maleate RS in Difuent, equivaient to 2.0 pg/mL of 
brompheniramine. Sonicate 1 min. 

Sensitivity solution: 0.74 pg/mL of USP Pheniramine 
Maleate RS in Diluent 

Sample solution: 0.5 mg/mL of Brompheniramine 
Maleate in Diluent Sonicate for 1 min. 

System suitability 

Samples: System suitability solution, Standard solution , 
and Sensitivity solution 

Suitability reguirements 

Resolution: NLT 1.5 between chlorpheniramine and 
brompheniramine; and NLT 2.0 between chlorphenir¬ 
amine reiated compound B and pheniramine. System 
suitability solution 

Signai-to-noise ratio: NLT 10 for pheniramine, Sensi- 
tivity solution 

Relative standard deviation: NMT 5.0% for 
brompheniramine, Standard solution 
Analysi s 

Samples: Standard solution and Sample sofution 
Calculate the percentage of each impurity in the por¬ 
tion of Brompheniramine Maleate taken; 

Result = (rjr 5 ) x (Q/CJ) x (1/F) x 100 

ru “ peak response of each impurity from the 
Sample solution 

fs - peak response of brompheniramine from the 
Standard solution 

Cs - concentration of brompheniramine in the 
Standard solution (mg/mL) 

C u = concentration of Brompheniramine Maleate in 
the Sample solution (mg/mL) 
f = relative response factor (see Table 2) 

Acceptance criteria: See Table 2 . Disregard any peak 
having areas less than 0.05% of brompheniramine. 


Table 2 


Na me 

Relative 

Retention 

Time 

Reiative 

Response 

Factor 

Acceptance 
Criteria, 
NMT (°/o) 

Maleic and* 

0.1 B 

_ 

. . 

Chlorpheniramine 
related compound 

B h 

0.46 

— 

— 

Pheniramlne 

0.53 

0.45 

0.4 

Chlorpheniramine 

0.94 

1.1 

0.4 

Brompheniramine 

1.0 

_ 


Any other unspect- 
fted impurtW 

— 

1.0 

0.10 

Total impurities 


_ 

1 


a Salt counter ton is induded In the table for identśf kation purposes only, 
h DI(pyridin-2-yl)amine. Used only to establish the system suitability. 

5PECIFIC TESTS 
O Optical Rotation (781) 

Sample: 100 mg/mL in water at 20° 

Acceptance criteria: -0.2° to +0*2°, measured in a 
20-cm tubę 
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o PH (791) 

Sample: lOmg/mL 
Acceptance criteria: 4.0-5,0 
o Loss on Drying (731) 

Anafysts: Dry at 105° for 3 h. 

Acceptance criteria: NMT 0.5% 

ADDBTIONAL REQUIREMENTS 

a Packaginc and Sto rag £! Preserve in tight, Eight-resistant 
containers. 

• USP Reference Standards (11) 

USP Bromphenlraminę Maleate RS 
USP Chlorpheniramme Maleate RS 
USP Chlorpheniramine Related Compound B RS 
Di(pyndin-2-yl)amine. 

C ]Q H 9 N, 171.20 
USP Pheniramine Maleate RS 


Bromphemramine Maleate IngectSora 

» Brompheniramine Maleate Injection es a sterile 
solution of Brompheniramine Maleate in Water 
for Injection. It contains not less than 90,0 per- 
cent and not morę than 110,0 percent of the la- 
beled amount of CieH^Br^ ■ C 4 H 4 O 4 , 

Packaging and storage—Preserve rn single~dose or in 
multiple-dose containers, preferably of Type I glass, pro- 
tected frcm light 

USP Reference standards (11)— 

USP Brompheniramine Maleate RS 
USP Endotoxin RS 

IdeniificatioFi—Dilute a volume of Injection, equivalent to 
about 50 mg of brompheniramine maleate, with dilute hy- 
drochioric acid (1 in 1200) to 25 mL, and proceed as di- 
rected under Identification^Organic Nitmgenous Bases (181), 
beginning with "Transfer the liquid to a separator;" the In- 
jection meets the requirements of the test, 

Bactenal Erodjofoxms Test (85)— It contains not morę 
than 35,7 USP Endotoxin Units per mg of brompheniramine 
maleate, 

pH (791): between 6.3 and 7.3. 

Other reqnirements-“lt meets the reguirements under in¬ 
jection s ona Implanted Drug Products (1). 

Assay —Proceed with Injection as di rected under Salts of Or¬ 
ganie Nitmgenous Bases (501), to prepare the sotution em- 
ployed for the determination of the absorbance, Au, at 262 
nm. For the determination of As, dissolve about 25 mg of 
USP Brompheniramine Maleate RS, accuratefy weighea, in 
20 ml of dilute sulfuric acid (1 in 350), and treat this solu- 
don the same as the portion of Injection being assayed. Cal¬ 
cu la te the quantity, in mg, of CióHisBrNz ■ C 4 H 4 O 4 tn each 
mL of the injection taken by the formula: 

(W/V)(Au/As) 

in which W \s the weight, in mg, of USP Brompheniramine 
Maleate RS in the Standard Preparation, and V is the yolume, 
in mL, of Injection taken. 


Brompherairamirie Maleate Orał 
Solution 


» Brompheniramine Maleate Orał Solution con¬ 
tains not less than 95.0 percent and not morę 


than 105.0 percent of the labeled amount of 
brompheniramine maleate (CigH^BrKh ■ C4H4O4)* 

Packagirig and storage—Preserve in well-closed, light-re- 
sistant containers. 

USP Reference standards (11)— 

USP Brompheniramine Maleate RS 

Identificafiork'—Transfer a yolume of Orał Solution, eq u ta¬ 
lent to about 50 mg of brompheniramine maleate, to a 
separator, render distinctly alkaline with 1 N sodium hydrox- 
ide, and extract with two 50-mL portlons of chloroform, 
shaktng gently to avoid emulsification. Wash the combined 
chloroform extracts with 10 mL of water, and discard the 
agueous phase. Filter Lhe combined chloroform extracts into 
a conical fiask, and evaporate the solvent on a steam bath, 
with the a id of a current of air* To the residue add 25 mL of 
dilute hydrochloric acid (1 in 1200 ), and proceed as dl- 
rected under Identification—Organie Nitmgenous Bases (181), 
beginning with "Transfer the liquid to a separator*" The Orał 
Solution meets the requirements of the test. 
pH (791): between 2,5 and 3.5. 

Alcofiol Determination, Method I (611): between 2*7% 
and 3.3% of QH 5 GhL 

Assay—Transfer an accurately measured yolume of Orał So- 
[ution, equivalent to about 20 mg of brompheniramine 
maleate, to a separator, render distinctly afkaline with 1 N 
sodium hydroKide, and extract with ten 10-mL portlons of 
chloroform, shaking gently to avoid emulsification. Wash the 
combined chloroform extracts with 10 mL of water, wash 
the latter with 20 mL of chloroform, and discard the aque- 
ous phase. Quantatatively filter the combined chloroform ex- 
tracts and washings into a conical fiask, and evaporate the 
solyent on a steam bath, with the aid of a current of air* To 
the residue add 25 mL of giacial acetic acid and 5 mL of 
acetic anhydrlde, agitate, and allow to stand for about 
15 minutes, Add 1 drop of crystal vio!et TS, and titrate with 
0,01 N perchloric add VS to a blue-green endpoint Perform 
a blank determination, and make any neoessary correction, 
Each mL of 0.01 N perchloric add is equivalent to 2*177 mg 
of brompheniramine maleate (Cj^HięBrNi * C 4 H 4 O 4 ), 


Brom phenlra roi inie Maleate Tablets 

» Brompheniramine Mafeate Tablets contain not 
less than 95*0 percent and not morę than 
105.0 percent of the labeled amount of 

GsHigBrhb ■ C4H4O4. 

Packagmg and storage—Preserve in tight containers. 

USP Reference standards (11)— 

USP Brompheniramine Maleate RS 

Ident3fkation—Tablets meet the requirements under Iden¬ 
tification—Organie Nitmgenous Boses (181). 

Dissolution (711)— 

Medium: water; 500 ml. 

Appurutus 1: 100 rprri* 

77me; 45 minutes. 

Procedurę —Determine the amount of C^HigBrhh * C^Ch 
dissolyed from UV absorbances at the wavelength of maxi- 
mum absorbance at about 264 nm on fiEtered portions of 
the sofution under test, suitably diEuted with 3 N hydrochio- 
ric acid, using 5-cm cuyettes, in eompanson with a Standard 
solution having a known concentration of USP 
Brompheniramine Maleate RS in the same Medium * 

Toieronces —Not less than 75% (Q) of the labeEed amount 
of CióH^BrNa * C 4 H 4 O 4 is dissolved In 45 minutes. 
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Uniformify of dosage units (905): meet the require- 
ments. 

Assay— 

Standard preparation —Dissolye an aecurately weighed 
uantity of USP Brompheniramine Maleate RS in water, and 
ilute quantitatively with water to obtain a solution havtng a 
known concentration of about 160pg per mL Transfer 
25.0 ml of this solution to a separator eontaining 25 mL of 
water, mix, and proceed as directed under Assay prepara- 
tion f beginning with "adiust wlth sodium hydroxide solution 
(1 in 10) to a pH of 11 / The concentration of USP 
Brompheniramine Maleate RS in the Standard preparation is 
about 20 j.ig per mL 

Assay preparation —Weigh and finely powder not fewer 
than 20 Tablets. Weigh aecurately a portion of the powder, 
equivaJent to about 4 mg of brompheniramine maleate, mix 
with 50 mL of water for 1 0 minutes, adjust with sodium hy- 
droxide solution (1 in 10) to a pH of 11, and cool to room 
temperaturę. £xtract the mixture with two 75-mL portions 
of solyent hexane, and combine the extracts in a second 
separator, Extract the solvent hexane solution with three 
50-mL portions of dilute hydrochfonc add (1 in 120), com- 
bining the aeid extracts in a 200-mL vo!umetric fiask. Add 
dilute hydrochloric acid (1 in 120) to vo1ume, and mix* 

Procedurę —Concomitantly determine the absorbances of 
the Assoy preparation and the Standard preparation , in 1-cm 
cells at the wave!ength of maximum absorbance at about 
264 nm, with a suitable spectrophotometer, using dilute hy- 
drochioric acid (1 in 120) as the blank. Calculaie the quan- 
tity, in mg, of CińH^Br N z ■ C^hhO.i in the portion of Tablets 
taKen by the formula: 

Q.2C(AułAs) 

in whtch C is the concentration, in pg per ml, of USP 
Brompheniramine Maleate RS in the Standard preparation; 
and Au and As are Ehe absorbances of the Assay preparation 
and the Standard preparation , respectiyely. 


Brompheniramine Maleate and 
Pseudoephedrine SuEfate Orał Solution 

» Brompheniramine Maleate and Pseudoephed- 
rine Sulfate Orał Solution contains not less than 
90.0 percent and not morę than 110.0 percent of 
the labeled amounts of brompheniramine 
maleate (CifiH^BrNa * C 4 H 4 O 4 ) and pseudoephed¬ 
rine sulfate [(CioHisNO^ - H 2 50 4 ]. 

USP IReference standards (11)— 

USP Brompheniramine Maleate RS 
USP Pseudoephedrine Sulfate RS 

Edentif kation— 

A: The retention times of the major peaks in the chro¬ 
ma tog ram of the Assay preparation correspond to those in 
the chromatogram of the Standard preparation , as obtained 
in the Assay. 

B: A solution of it meets the reauirements of the test for 
Sulfate (191). 

C: Transfer a volume of Orał Solution, equivalent to 
about 6 mg of brompheniramine maleate, to a separator, 
add 0.5 mL of ammonium hydroxide and 5 mL of methyl- 
ene chloride, shake for 1 minutę, and ailow the layers to 
separate. Use the elear, lower layer as the test solution. Pre- 
pare separate Standard Solutions in methanol eontaining, re- 
$pectively, 1.2 mg of USP Brompheniramine Maleate RS. and 
9 mg of USP Pseudoephedrine Sulfate RS per mL Separately 
apply 5 |il of each solution to a suitable thimfayer cnromat- 


ographic piąte (see Chromatogranhy (621)) coafed with a 
0,25-mm layer of chromatograpnic sllica gel mixture. AJlow 
the spóts to dry, and develop the chromatogram in a sol- 
vent system consisting of a mjxture of ethyl ether, metha¬ 
nol, and ammonium nydroxide (16:3:1) until the solvent 
front has moved about three-fourths of the length of the 
pfate. Remove the piąte from the developing chamber, mark 
the solyent front, and alfo w the solvent to eyaporate. Locate 
the spots on the p]atc by cxa mina tron under short-wave- 
length UV tight: the Rf values of the two principal spots 
obtained from the test solution correspond to those ob- 
tained from the Standard Solutions. 

Uniformify of dosage units (905)— 

FOR ORAŁ SOLUTION PACKAOED IN SINCLE-UNIT CONTAINERS: 
meets the requirements, 

D&Shreralble volume (698)— 

FOR ORAŁ SOLUTION PACKAGED IN MULTIPLE-UNIT CONTAINERS: 
meets the requirements. 

Assay— 

Mobile phase —P rep are a mixture of water, aceton itr ile, 
methanol, and tetrahydrofuran (550:320:80:50). Transfer 
1.0 mL of phosphoric add, foilowed by 4.33 g of dodecyl 
sulfate sodium to this mixture, and mix. Adjust with ammo¬ 
nium hydroxide to a pH of 3.50 ± 0,05, filter, and degas. 
Make adjustments if necessary (see System Suitability under 
Chromatogranhy (621)). [notę —The pH of the Mobile phase 
is critiea! and may ca use 1 to 4 minutes of differences in the 
retention times of internal standard and brompheniramine 
maleate.] 

interna! standard solution —Transfer about 50 mg of naph- 
azoline hydrochloride to a 100-mL yolumetric fiask, add Mo¬ 
bile phase to voJume, and mix. 

Standard preparation^ Dissolve an aecurately weighed 
quantity of USP Brompheniramine Maleate RS in Mobile 
phase , and quantitatrvely dilute with Mobile phase to obtain 
a solution having a known concentration of about 6000/ pg 
per mL, / being the ratio of the labeled amount, in mg, of 
brompheniramine maleate to the labefed amount, in mg, of 
pseudoephedrine sulfate per mL (Sofutlon P). Transfer about 
30 mg of USP Pseudoephedrine Sulfate RS, aecurately 
weighed, to a 25-mt yolumetric fiask, add 5.0 mL each of 
Solution P and In tema i standard solution, dilute with Mobile 
hase to volume, and mlx to obtain a Standard preparation 
aving known concentrations of about 1200/ jug of USP 
Brompheniramine Maleate RS per mL and about 1.2 mg of 
USP Pseudoephedrine Sulfate RS per mL. 

Assay preparat ion— Using a "To eon tam" pipet transfer an 
aecurately measured vo Jurne of Oraf Solution, equivalent to 
about 30 mg of pseudoephedrine sulfate, to a 25-mL yolu¬ 
metric fiask. Rinse the pipet with about 5 mL of Mobile 
phase , collecting the rinse in the yolumetric fiask. Add 
5.0 mL of Interna! standard solution, dilute with Mobile phase 
to yoiume, and mix. 

Chrom a tog rap h ic sys tem (s ee Ch rom a tog rap hy {621 ))— 
The liquid chromatograph is eguipped with a 254-nm de- 
tector and a 4-mm x 30-cm column that contains packing 
L11. The flow ratę is about 1.5 mL per minutę. Chromato¬ 
graph the Standard preparation , and record the peak re- 
sponses as directed for Procedurę: the relatiye retention 
times are about 1.0 for pseudoephedrine sulfate, 1,5 for 
naphazoline hydrochloride, and 2.5 for brompheniramine 
maleate; the resolution, R, between the pseudoephedrine 
sulfate and naphazoline hydrochloride peaks is not less than 
3, and between the brompheniramine maleate and naphaz¬ 
oline hydrochloride peaks is not less than 3; and the relatiye 
standard deviation for replicate Injections is not morę than 
2.0%. 

Procedurę—Separately inject equal yokmnes (about 10pL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks, CaTculate the quan- 
tity, in mg, of brompheniramine maleate (CióH J9 BrN;> ■ 
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C.,H 4 0 4 ) in each mL of the Orał Solution taken by the 
formula: 

25 CV(R U ! Rs) 

in which C is the concentration, in mg per mL, of USP 
Brompheniramine Maleate RS in the Standard preparatbn; V 
is the volume, in mL, of Ora! Solution taken; and Ru and R$ 
are the peak response ratios ohtained for hrompheniramine 
maleate and naphazoline hydrochloride from the Assay prep- 
a radon and the Standard preparatbn , respectively. Calculate 
the quantity, in mg, of pseudoephedrine sulfate 
{CioHisNO)^ * H 2 SO 4 in each mL of the Orał Solution taken 
by the same formula, changing the terms to refer to pseu- 
doephedrine sulfate. 


Budesonide 



C^sHs-iOe 430.53 

Pregna-1,4-diene-3,20-dione, 16,1 7-butylIdenebis(oxy)- 
11,21 -dihydrojty -,[11 b ,1 óa(fl)j, and 1 6 a ,1 7-[(5)- 
Buty!idenebis(oxy)]-11 b,21 -dihydroxypregna-1,4-diene- 
3,20-dione; 

(RS)-1 1 b,l óa, 1 7,21 -Tetrahydroxypregna4,4-dlene-3,20-dh 
one cyclic 16,17-acetal with butyraldehyde [51333-22-3]. 

S epimer [51372-28-2]. 

R eplmer [51372-29-3]. 

DEFINITION 

Budesonide is a mixfure of two epimeric forms, epimer A 
(C-22S) and epimer B (C-22R), It contains NLl 40.0% and 
NMT 51.0% of epimer A, and the sum of both epimers is 
NL.T 98.0% and NMT 102,0% of budesonide (CasH^Or,), 
calcuiated on the dried basis. 

[NOTĘ—Protect a ii Solutions containi ng Budesonide from 
light] 

ODENTBFfCATEON 

O A* INFRARED ABSORPTIOW (T97K) 

* B. ULTRAVIOLET ABSGRPTION <1970) 

Sample solution: 25 pg/mL 

Medium: Methanol 

Acceptance criteria: Meets the reąuirements 

ASSAY 

o Procedurę 

Buffer: 0.5 mL of giacial acetic acid in 1 L of water, 
Adjust with potassium hydroxIde to a pH of 3,9. 

Mobile phase: Acetonitnie and Buffer (45:55) 

Standard solution: 0.06 mg/mL of USP Budesonide RS 
prepared as follows. Transfer USP Budesonide RS to a 
suitable volumetric fiask, dissoive in acetonitrile equiva- 
lent to 30% of the fiask volume, and dilute with water 
to vo!ume. 

Sampie solution: 0.06 mg/mL of Budesonide prepared 
as follows. Transfer Budesonide to a suitable volumetric 
fiask, dissoive in acetonitnie equivalent to 30% of the 
fiask volume, and diiute with water to volume. 


Chromatographic system 

(See Chromatograpny (621), System Suita bit i ty.) 

Modę: LC 

Detector: UV 240 nm 

Column; 4.6-mm x 25-cm; 3-j.tm packi ng LI 

Column temperaturę: 50° 

Flow ratę: 1 mL/mm 
Injection volume: 20 |iL 
System suitability 
Sample: Standard solution 

[NoTE—The relative retentlon time for epimer B is 0.96 
with respect to epimer A.] 

Suitability requirements 

Resolution: NLT 1.2 between the two budesonide 
epimer peaks 

Relative standard deviation NMT 1.0%, for the sum 
of the peak areas of the two budesonide epimers 
Analysis 

Samples: Standard solution and Sampie solution 
Calculate the percentage of budesonide epimer A 
(C^hh^Gń) In the portion of Budesonide taken: 

Result — [ruA/(fuA + rue)] x 100 

r U A = peak area of epimer A from the Sample 
solution 

r m ~ peak area of epimer B from the Sampie 
solution 

Calculate the percentage of budesonide (CzshUiOs) in 
the portion of Budesonide taken: 

Result = [(r U A + r UB )/(ru + r SB )] x ( G/Cu ) x 100 

r UA - peak area of epimer A from the Sample 
sofudon 

rue - peak area of epimer B from the Sample 
solution 

f SA - peak area of epimer A from the Standard 
solution 

rw - peak area of epimer B from the Standard 
sofudon 

Q - concentration of USP Budesonide RS in the 
Standard soiudon (mg/mL) 

Cu = concentration of Budesonide in the Sampie 
solution (mg/mL) 

Acceptance criteria 
Epimer A: 4Q.0%-51.0% 

Both epimers: 98,0%-1G2.O% on the dried basis 

BMPURITIE5 
* Orcanic Impurities 

Solution A: 0.5 mL of giacial acetic acid in 1 L of water, 
Adjust with potassium hydroxide to a pH of 3.9, 
Solution B; Acetonitnie 
Mobile phase: See Tobie 1. 


Table 1 


Time 

Solution A 

Solution B 

(min^ 

_ 

(H>) 

0 

75 

25 

5 

75 

25 

35 

68 

32 

42 

59 

41 

59 

25 

75 

60 

75 

25 

70 

75 

25 


Diluent: Acetonitnie and water (3:7) 

System suitability stock solution A: 0.3 mg/mL of USP 
Budesonide Related Compound E RS in acetonitnie 
System suitability stock solution B: 0.3 mg/mL of USP 
Budesonide Related Compound C RS in acetonitrile 
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System suitability stock solution C: 0.3 mg/mL of USP 
Budesonide Related Compound L RS in acetonitrile 
System suitability solution: 0.6 mg/mL of USP Budeso¬ 
nide RS and 3 pg/mL each of USP Budesonide Related 
Compound E RS, USP Budesonide Related Compound C 
RS, and USP Budesonide Related Compound L RS in 
Diluent prepared as foilows. Transfer USP Budesonide RS 
to a suitable volumetric fiask and add suitable quantities 
of System suitability stock solution A, System suitability 
stock solution B, and System suitability stock solution C 
Dilute with aeetonitrife equivaient to 30% of the finał 
volume and dilute with water to volume. 

Standard stock solution: 0.6 mg/mL of USP Budeso¬ 
nide RS prepared as foilows. Transfer USP Budesonide 
RS to a suitabfe volumetric fiask, dissolve in acetonitrile 
equivalent to 30% of the fiask vo3ume, and dilute with 
water to volume, 

5ensitivity solution: 0.3 ug/mL of USP Budesonide RS 
in Diluent from the Standard stock solution 
Standard solution: 6 pg/mL of USP Budesonide RS rn 
Diluent from the Standard stock solution 
Sample solution: 0.6 mg/mL of Budesonide prepared 
as foilows, Transfer Budesonide to a suitable volumetric 
fiask, dissolve in acetonitrile equivalent to 30% of the 
fiask volume, and dilute with water to volume. 
Chromatographk system 
{See Chromatography (621), System Suitability.) 

Modę: LC 

Detector; UV 240 nm 

Column: 4.6-mm x 25-cm; 3-pm packing LI 

Temperatura* 

Autosampler: 4° 

Column: 50°. [Notę— The resolution between 
budesonide related compound E and budesonide re¬ 
lated compound L may be improved by lowering the 
temperaturę, but to NLT 40°.] 

Flow ratę: 1.5 mL/min 
Injection volume: 50 |il 
System suitability 

Samples: System suitability solution , Sensitivity solution, 
ano Standard solution 

[NOTĘ—The relative retention times of the two epimers 
of budesonide are 0.96 (epimer B) and 1.00 (epimer 
A), respectively.] 

Suitability requirements 

Resolution: NLT T2 between budesonide related 
compound E and budesonide related compound L 
and NLT 3.0 between budesonide epimer A and the 
first epimer of budesonide related compound G, Sys¬ 
tem suitability solution 

Taifrng factor: NMT 1.5 for the budesonide epimer B 
peak, Standard solution 

Relatlve standard deviation: NMT 5.0%, for the 
sum of the peak areas of the two budesonide 
epimers. Standard solution 
Signal-to-noise ratio: NLT 10, SensitMty solution 
Anafysis 

Samples: Standard solution and Sample solution 
Calcuiate the percentage of each impurity in the por- 
tron of Budesonide taken: 

Result = (fu/r 5 ) x (Cs/G) x 100 

ry = peak response of each indivtdua[ impurity 
from the Sample solution 

rs = peak response of the sum of budesonide 
epimers from the Standard solution 
Cs - concentration of USP Budesonide RS in the 
Standard sofution (mg/mL) 

C u - concentration of Budesonide in the Sample 
solution (mg/mL) 

Acceptance criterla: See Tobie 2. Disregard peaks that 
are less than 0,05% of the total peak areas of the 
budesonide epimers. Disregard peaks eluting after 60 


min, which, if present, are due to the change in the 
gradient 


Table 2 


Name 

Relative 

Retention 

Time 

Acceptance 
Criteria, 
NMT (°/o> 

16a-HvdroxvDredntsolone ł 

0.12 

0.2 

Budesonide a cela Id ehy de 
acetal feoimers) b 

0.39. 0.40 

0.10- 

Budesonide D-homo analogi 

0.47 

0.10 

Desonide rr 

0.51 

0.10 

Budesonide qlvoxal tepimers}0 

0.76, 0.78 

0.07' 

Budesonide related compound 

E h 

0.SĆ 

0.10 

Budesonide retated compound 

L' 

0.S8 

0.2 

Budesonide epimer B 

0.96 

_ 

Budesonide epimer A 

1.00 

_ 

Budesonide related compound 

C teoimers')* 

1.07. T08 

0.10- 

Budesonide 2Tacetate 
(eolmersV 

1.39, 1.40 

G-10‘ 

B udeson i de 21 - bu tvra te 1 

1.48 

0.10 

Anv other individuai imouritv 

_ 

0,10 

Total soedfied imourities 

_ 

0.4 

Total unsoecibed imourities 

— 

0.4 


* 11 0,16a,l 7,2TTetrahydroxypregna-M-diene-3,2(Tdione. 

6 16t*,17-[Ethylldenebls(oxy)Tl 1 #21 -dihydroxypregna-1,4-diene-3,20-dio- 
ne. 


£ Limit includes both epimers. 

d 1 6a t T 7-{Butyjidenebis(ony)LT 1 #hydroxy-T 7^hydroxymethyp-D~homQan- 
drosta 1,4 dienc 3,17a dionc; also known as D-h omota udesonicte, 

■ This impurity i$ to be reported under total unspedfied impurities. Do not 
report it under total specified impurities. 

1 16a,17-f 1*Methylethyltdenebis(oxy)]-11/J, 2l-dfhydrpxypregna-1,4-diene- 
3,20-dione, 

9 16ct,l 7-[Buty!idenebls[oxy)]-1 1 ^-hydroyy-S^O-dioKopregna-l^-dien*?! - 

al; also known as 21-dehydrabudesonide. 

h A!so known as 14,15'debydrobudesonide or budesonide 14-ene. 

'Also known as 11-ketobudesonide. 
i Also known as 1,2-dl hydro budesonide. 

h 1 7-[Butylidenebis(oxy)]-11#21 -dihydmxypregna-l H 4-d3ene-3,2G-dio 
ne-21-acettiŁe, 

1 16a,1 7-[Bulylrdenebis(oxy)JU 1 #2Tdihydroxypregna-1,4-diene-3,20-diO" 
ne-21 -bu tyra te. 

5PECIFIC TESTS 

* Microbial Enuiwehation Tests (61) and TESTS FOR SPECI- 

fied Microorganisms (62): The total aerobic microbial 
count is NMT 10 3 cfu/g, and the total combined molds 
and yeast count is NMT IG 2 cfu/g. 

• Loss on Dr v ing (731) 

Analysis: Dry at 105° to constant weight. 

Acceptance criteria: NMT 0.3% 

ADDITIONAL REQUIREMENT5 

* Packaging and Storage: Preserve in tight, ligbt-resistant 

containers* Storę at controlled room temperaturo. 

• USP Reference Standards (11) 

USP Budesonide RS 

USP Budesonide Related Compound t RS 
16ct,1 7-[ButyNdenebis{oxy)]-11 /J,21 -dihydroxypregna- 
1,4,14-triene-3,20-dione. 

CasH^O* 428.52 

USP Budesonide Related Compound G RS 
16a,l 7-[Butylidenebis(oxy)]-l 1 $21 -dihydroxypregna- 
4-ene-3,20-dione, 

C^HjeO^ 432.55 

USP Budesonide Related Compound L RS 
1 óot,17-[Butylidenebis(oxy)]-21-hydroxypregna-1,4- 
diene-3,11,20-trione. 
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C 2i Hu0 6 428.52 


Bu meta ni de 



Ci/H 2 oN 2 0*5 364.42 

Benzoic add, 3 “(ammQ 5 ulfonyl}- 5 -(butylamino)- 4 -phenGxy-; 
3-(Butylamino)-4-phenoxy-5-sulfamoylbenzoic add 
[28395-03*1]. 

DEFINITION 

Bumetanide contains NLT 98.0% and NMT 102.0% of 
bumetanide (C^HzoNzOsS), calculated on the dried basis. 

IDENTIFICATION 
® A, Infrared Absorption (197M) 

• B. Ultrafiolet Absorption (197U) 

Sam ple solution: 50 pg/mt m isopropyl alcohol 
Acceptance criteria: Meets the requirements 

• C The principal spot of the Sample solution exhibits an Rf 
value correspondtng to that of Standard solution Ą as 
obtained in the test for Organie Impurities . 

ASSAY 

• Procedurę 

Sample solution: Dissolve 1 g of Bumetanide in 150 mL 
of alcohol, and add phenol red TS, 

Titrimetric system 
Modę: Direct titration 
Titrant: 0.1 N sodium hydroxide V5 
Analysls: Perform a blank determination, and make any 
necessary correction (see Titrimetry (541)). Each mL of 
0.1 N sodium hydroxide is equivalent to 36.4 4 mg of 
bumetanide {C 17 I-L&N 2 O 5 S.) 

Acceptance criteria: 98.0%-102.0% on the dried basis 

IMPURITIES 

• Residue on Icnition (281): NMT 0.1%, on a 1 -g 
specimen 

Delete the fotfowing: 

*■ Heavy Metals, Method ll (231): NMT 20 ppm# imk^i h 

|in-201 B) 

• organic Impurities 

Standard solution A: 25 mg/mL of USP Bumetanide RS 
in methanol 

Standard solution B: SOjug/mL of USP Bumetanide RS 
from Standard solution A in methanol 
Standard solution C: 50 |ig/mL of USP Bumetanide Re¬ 
lated Compound B RS En methanol 
Standard solution D: 25 jjg/mL of USP Bumetanide Re- 
lated Compound A RS in methanol 
Standard solution E: 25 pg/mL of USP Butyl 3-(butyL 
amino)-4-phenoxy-5-sulfamoylbenzoate RS in methanol 
Sample solution: 25 mg/mL of Bumetanide in 
methanol 

Chromatographie system 
(See Chromatography (621), Thin-Layer Chromato* 



Adsorbent: 0.25-mm layer of chromatographie Silica 
gel mixture 


Developing solvent system: Chloroform, cydohexane, 
glacial acetic and, and methanol (160:20:20:5) 
Application volume: 20 pL 
Analysis 

Samples: Standard solution A, Standard solution B, 
Standard solution C f Standard solution D, Standard solu * 
tion F, and Sample solution 

Proceed as directed in Chromatography (621). After 
drying the appllcation spots, place the piąte in an 
unlined and unsaturated chromatographie chamber. 
bcamine the piąte under short-wayelength UV light 
Acceptance criteria: See Tahle 1. Any secondary spots 
from the 5omp/e solution are not larger or morę intense 
than the corresponding principal spots from the corre- 
sponding standard solution identified in Table 1. 


Tahle 1 


Na me 

Corresponding 

Standard 

Solution 

Acceptance 
Criteria, 
NMT (%} 

Bumetanide retated com¬ 
pound A 3 

Standard solution D 

04 

Bumetanide related tom- 
Dound B a 

Standard solution C 

0.2 

Butyl 3-(butyiamino)-4-phe- 
noxv-5 -sulfamo vl benzoa te 

Standard solution E 

01 

Olher indivfdual impurities 

Standard solution B 

0.2 

Sum of other individual śm- 
ourities* 

— 

0,4 


a Exduding bumetanide related compound A, bumEtanide related com¬ 
pound 5, and butyl 3-fbu ty lamino )-4-phenoxy-5-sulfamQyfbenzoate, 


5PECIFJC TESTS 

* Loss on Drying (731) 

Sample: Dry p sample at 105° for A h. 

Acceptance criteria: NMT 0.5% 

ADDITIONAL REQUIREMENT5 

* Packaging AND Storage; Pre$erve in tight, light-resistant 
containers. Storę at controlled room temperaturę. 

* USP Reference Standards 01) 

USP Bumetanide RS 

USP Bumetanide Related Compound A RS 
3-Amino^4-phenoxy-5-sulfamoy[benzotc acid. 
CiiHiaNaOiS 308.31 
USP Bumetanide Related Compound B RS 
3-Nitro-4-phenoxy-5-sulfamoy Ibenzole acid. 
CiaHioN 2 0 7 S 338.29 
USP Butyl 3-(butylamino)-4-phenoxy- 
5-suifamoyibenzoate RS 
C 2 ]H2 a N 2 OsS 420.53 


Bumetanide Injection 

» Bumetanide Injection is a sterile solution of 
Bumetanide in Water for Injection, prepared with 
the aid of Sodium Hydroxiae. It contains not less 
than yo.O percent and not morę than 110.0 per- 
cent of the labeled amount of bumetanide 
(C 17 H 2 oN 2 05S). 

Packaging and storage—Preserve in single-dose or multi- 
ple-dose containers, prererably of Type I glass, protected 
from light. 

USP Reference standards (11)— 

USP Bumetanide RS 


USP Monographs 
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USP Bumetanide Related Compound A RS 

3-AmTno-4-phenoxy-5-5ulfamoylbenzoic add. 
C 13 H 12 N 2 0 5 S 308.31 
USP Endotoxin RS 

Id entlf icati o n— 

A: The rdative retention time of the major peak in the 
chromatogram of the Assay preporation corresponds to that 
in the chromatogram of the Standard preparation, both rela- 
tivc to the internal standard, as obtained in the Assay. 

B: The prindpal spot obtained from the chromatogram 
of the Test solution exhibits an R F value correspondtng to 
that of the Identification solution, as obtained in the test for 
Related compounds . 

Bacterial Endotoxins Test <85)—It contains not morę 
than 350 USP Endotoxm Units per mg of bumetanide, 
pH (791): between 6.8 and 7,8, 

Related compounds— 

Adsorbent; 0.25-mm tayer of chromatographic silica gel 
mixture. 

Test solution —Pipet a voiume of Injection, equivalent to 
5 mg of bumetanide, into a 125-mL separator, and adjust 
with 0.1 N sodium hydroxide to a pH of 12. Extract with 
two 20-mL portions of ethyl ether, discard the ethyl ether 
extracts, and adjust the aqueous layer with 1 N acetic add 
to a pH of 4. Extract with two 20-mL portions of ethyl 
ether, passing the extracts through annydrous sodium sul- 
fate. Wash the sodium sulfate with about 5 mL of ethyi 
ether. Evaporate the combined ethyl ether extracts with the 
a id of a stream of nitrogen to dryness, and dissolve the 
restdue in 0.5 mL of methanoL 

Identification solution —Dissolve USP Bumetanide RS in 
methanol to obtain a solution having a concentration of 
about 10 mg per mL. 

Standard Solutions —Di lute a volume of the Identification 
solution quantitativeiy, and stepwise if necessary, with met Li¬ 
ano! to obtain a solution having a known concentration of 
about 0.08 mg of USP Bumetanide RS per mL. Quantita- 
tively dilute with methanol to obtain Standard Solutions hav- 
ing the following compositions. 


Standard 

solution 

Di lut ton 

Concentration 
(pg of RS per 
mil 

Fercentage (\ 
for comparison 
with test 
specimen) 

1 

undliuled 

80 

0.8 

2 

3 in 4 

60 

0 .Ó 

3 

1 in 2 

40 

0.4 

4 

1 in 4 

20 

02 

5 

1 mB 

10 

0.1 


Standard solution 6 —Dissolve an accurateiy weighed 
quantity of USP Bumetanide Related Compound A RS in 
methanol, and dilute quantitative!y, and stepwise if neces¬ 
sary, with methanol to obtain a solution having a known 
concentration of about 0.02 mg per mL, 

Application yolume: 50 ul. 

Developing sofyent system: a mixture of chloroform, cy- 
dohexane l glacial acetic acid, and methanol (80:10:10:2.5), 
Procedurę —Proceed as directed for Thin-Layer C hmmatog- 
raphy under Chromatography (621). Examine the piąte under 
short-wavelength UV light. Any secondary spot obtained 
from the chromatogram of the Test solution having an Rf 
value corresponding to the Rfvalue of the prineipal spot 
obtained from the chromatogram of Standard solution 6 fS 
not larger or morę intense than the prineipal spot obtained 
from the chromatogram of Standard solution 6: not morę 
than 0.2% of bumetanide related compound A is found. For 
all other secondary spots obtained from the chromatogram 
of the Test solution , compare the intensity of eadi spot with 
the prineipal spots obtained from the chromatograms of 


Standard Solutions 1 through 5: not morę than 0.2% of any 
fndMdual other Impurity is found; and not morę than 0.8% 
of the sum of all other impurities is found (exduding 
bumetanide related compound A), 

Other requirements —It meets the reguirements under Im 
jeetbns ona łmplanted Drug Products (1). 

Assay— 

Mobile phase —Prepare a filtered and degassed mixture of 
methanol, water, tetrahydrofuran, and glaaaf acetic add 
(50:45:5:2). Make adjustments If necessary (see System Suit- 
ability under Chromatography (621)). 

Internal standard solution —Transfer about 5Gmg of 
4-ethyibenzaldehyde to a 100-mt volumetric fiask, Dissolve 
rn and dilute with methanol to volume, and mix. Transfer 
10.0 mL of the resulting solution to a 100-mL volumetric 
fiask, add 10.0 mL of tetrahydrofuran and 4,0 mL of glacial 
acetic acid, dilute with methanol to volume, and mix. 

Standard preparation —Dissolve an accurateiy weighed 
guantity of USP Bumetanide RS in internal standard solution, 
and quantitativefy dilute with Interna! standard solution to 
obtain a solution having a known concentration of about 
250 pg per mL. Transfer 5,0 mL of the resultino solution to a 
lO-rnL volumetric fiask, dilute with water to volume, and 
mix to obtain a solution having a known concentration of 
about 125 pg of USP Bumetanide RS per mL. 

Assay preparation —Transfer an accurateiy measured voL 
ume of Injection, equivaient to about 0.25 mg of bumeta¬ 
nide, to a fiask. Adcf an equal volume of Internal standard 
solution , accurateiy measured, insert the stopper, and mix. 

Chromatographic system (see Chromatography (621))—The 
liquid chromatograph is eaurpped with a 254-nm detector 
and a 3.9-mm x 30-cm column that contains packing LI. 
The flow ratę is about 1 ml per minutę, Chromatograph the 
Standard preparation , and record the peak responses as di¬ 
rected for Procedurę: the relative retention times are about 
0.7 for 4'elhylbenzaldehyde and 1.0 for bumetanide; the 
resolution, R t between the analyte and internal standard 
peaks is not less than 1.5, the tailfng factor for the analyte 
peak is not morę than 1.4, and the relative standard devia- 
tion for replicate injections is not morę than 2.0%, 

Procedurę —Separately inject equal volumes (about 20 pi) 
of the Standard preparation and tne Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks. Calculate the quan- 
tity, in mg, of Ci;H 2 dN 2 0 5 S in each mL of the injection 
taken by the formula: 

(2 C/V)(ttu/Rs) 

in which C is the concentration, in mg per ml, of USP 
Bumetanide RS in the Standard preparation ; V is the voiume, 
in mL, of Injection taken; and Ru and R s are the peak re~ 
sponse ratios obtained from the Assay preparation and the 
Standard preparation , respectiyely. 


Bumetanide Tabłets 


» Bumetanide Tablets contain not less than 
90.0 pereent and not morę than 110.0 percent of 
the labeled amount of bumetanide 
(CtzHzoNzOsS), 

Packaging and storage— Preserve tn tight, iight-resistant 
contalners, 

USP Reference standards (11)— 

USP Bumetanide RS 

USP Bumetanide Reiated Compound A RS 

3-Amino-4-phenoxy-5-sulfamoyl benzole acid. 
CnHiiNaOsS 308.31 
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Identification— 

A: The relattve retention time of the major peak rn the 
chromatogram of the Assay preparation corresponds to that 
in the chromatogram of the Standard preparation , as ob¬ 
tained In the Assay* 

B: The principal spot obtained from the chromatogram 
of the Test solution exhibits an Rf value corresponding to 
that of the Identification solutton, as obtained in the test for 
Related compounds. 

Dassolution (711)— 

Medium: water; 900 mL. 

Apparotus 2: 50 rpm. 

7/me: 30 mrnutes, 

pH 2.9 Glycine buffer— Djssolve 7*505 g of glycine and 
5.85 g of sodium chloride in water to make 1000 mL (stock 
solution). Dilute 80.0 mL of the stock solutton and 20*0 mL 
of 04 N hydrochloric acid with water to 1000 mL* Adjust, if 
necessary, with 0*1 N hydrochloric acid or 0.1 N sodium 
hydroxide to a pH of 2*9* 

Procedurę —Determine the amount of Ci/HzohhOsS dis- 
solved, by employing a sultable fluorometer havmg an exci- 
tation wavefengtn of about 350 nm and a fluorescence 
emission of about 450 nm on filtered portions of the solu- 
tion under test, suitably diluted with pH 2.9 Glycine buffer , 
in comparison with a Standard solutton having a known 
concentration of USP Bumetanide RS in the same Medium. 

Tolerances —Not less than 85% (Q) of the labeled amount 
of C 17 H 20 N 2 O 5 S is dissolved in 30minutes* 

Uniform i ty of dosage unlts (905): meet the require- 
ments* 

Related compounds— 

Adsorbent: 0.25-mm layer of chromatographic silica gel 
mixture* 

Test solutton —Transfer an accurately weighed portion of 
finely powdered Tablets, equivalent to 10 mg of bumeta¬ 
nide, to a 50-mL centrifuge tubę, add 20 mL of acetone 
(spectrophotornetrie or HPLC quality), and shake by me- 
chanical means for 10 minutes* Centrifuge for 10 minutes, 
decant the supernatant into a glass-stoppered, 25-mL conr- 
cal fiask, and evaporate with the aid of a stream of nitrogen 
to dryness* Dissofve the residue in 0.5 mL of methanol. 

Identification solution —Dissolve USP Bumetanide RS in 
methanol to obtain a sofution having a concentration of 
about 20 mg per mL. 

Standard Solutions— Di Jutę a volume of the Identification 
solu tion quantitatively, and stepwise if necessary, with meth¬ 
anol to obtain a solution having a known concentration of 
about 04 6 mg of USP Bumetanide RS per mL* Quanttta- 
tively dilute with methanol to obtain Standard Solutions hav- 
ing the foliowi ng compositions. 


Standard 

solution 

Dilutlort 

Concentration 
(pg of RS 
per mL) 

Percentage 
(%, for 
comparison 
with test spęd' 
menl 

1 

undiluted 

160 

0.8 

2 

3 in 4 

120 

0*6 

3 

1 m2 

80 

0*4 

4 

1 in 4 

40 

0.2 

5 

1 in 8 

20 

0,1 


Standard solution 6 —Dissolve an accurately weighed 
quantity of USP Bumetanide Related Compound A RS in 
methanol, and dilute quantitativeiy, and stepwise if neces¬ 
sary, with methanol to obtain a solution having a known 
concentration of about 0.04 mg per mL, 

Application volume: 25 p L. 

Developing $olvent sysfern: a mixture of chloroform, cy- 
dohexane, glaciat acetic acid, and methanol (804 04 0:2*5)* 


Procedurę—P roceed as directed for Thin-Layer Chromatoa- 
raphy under Chromatography (62 1), Examine the piąte under 
short-wavelength UV light* Any secondary spot obtained 
from the chromatogram of the Test solution having an R f 
va!ue corresponding to the R f value of the principal spot 
obtained from the chromatogram of Standard solution 6 is 
not larger or morę intense than the principal spot obtained 
from the chromatogram of Standard solution 6: not morę 
than 0.2% of bumetanide related compound A is found* For 
all other secondary spots obtained from the chromatogram 
of the Test solution , compare the intensity of each spot with 
the principal spots obtained from the chromatograms of 
Standard Solutions 1 througb 5: not morę than 0*2% of any 
indrviduaJ other impurity is found; and not morę than 0*8% 
of the sum of afl other impurities is found (exduding 
bumetanide related compound A). 

Assay— 

Mobile phase , interna! standard solution, Standard prepara¬ 
tion, and Chromatographic system —Prepare as directed in 
the Assay under Bumetanide injection. 

Assay preparation —Weigh and finely powder not fewer 
than 20 tablets. Transfer an accurately weighed portion of 
the powder, equivalent to about 0.5 mg of bumetanide, to 
a 10-mL voiumetric fiask, add 2.0 mL ot Interno! standard 
solution , and sonicate for 5 minutes. Add 2*0 mL of water, 
and mix* Cool, and filter, discarding the first 1 mL of the 
filtrate. 

Procedurę —Separately inject equal volumes (about 20 ^ 1 L) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks. The relative retention 
times are about 0.7 for 4-ethylbenzaldehyde and 1.0 for 
bumetanide* Calculate the quantity, in mg, of bumetanide 
(Cj/HaoNjOsS) in the portion of Tablets taken by the 
formula: 

ACfjłu / Rs) 

in which C is the concentration, in mg per mL, of USP 
Bumetanide RS in the Standard preparation; and Ru and Rs 
are the peak response ratios obtained from the Assay prepa - 
raf/ 0/7 and the Standard preparation , respectiveiy* 


Buplyacaine HydrochlorSde 



C 18 H 2a N 2 0 • HCI • H ; 0 342.90 

2-Plperidinecarboxamide, 1-butyl-/V-(2,6-dimethylphenyl)-, 
monohydrochloride, monohydrate, (±)-. 
(±)-1-Butyl-2',Ć'-pipecoloxylidide monohydrochforide, mono¬ 
hydrate [73360-54-0]* 

Anhydrous 324*90 [18010-40-7J* 

» Bupivacaine Hydrochloride contains not Ipss 
than 98.5 percent and not morę than 101 *5 per- 
eent of OBH 2 BN 2 O * HCI, calculated on the anhy¬ 
drous basis* 

Packaging and storage— Preserve in well-closed ton ta i n- 
ers* 

USP Reference standards (11)— 

USP Bupivacaine Hydrochloride RS 


USP Monographs 
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Identification— 

A: infrared Absorption (197S)— 

Solution —Dtssolve about 230 mg m 15 mL of water in a 
separator, add 1 mL of 6 N ammomum hydroxide, and ex- 
tract with three 30-mL portions of chloroform. Evaporate 
the chloroform at room temperaturę with the aid of a 
stream of nitrogen, and dry the residue in vacuum* Add 
2 ml of chloroform to the residue, and dis$olve* 

B: Uli ra violet A bsorp Ilon (19 7 U)— 

Solution: 500 fig per mL 
Medium; 0.1 N hydrochloric add. 

Absorptivities at 271 nm, calculated on the anhydrous ba- 
$rs, do not differ by morę than 3.0%* 

C; Dissolve about 50 mg in 10 mL of water in a smali 
separator, render alkaline with 6 N ammonium hydroxide, 
and extract with 10 mL of ether: the agueous layer meets 
the reąuirements of the tests for Chlonae (191)* 
pH (791): between 4,5 and 6*0, in a solution (1 in 100). 
Waler Determination, Method I (921): between 4*0% 
and 6.0%. 

Residue on ignition (281): not morę than 0.1%. 


Delete the fotlowing ; 

*Heavy metals, Method II (231): not morę than 

0*001%.# (Offldfl! I.fun, 201 A) 

Limit of residua! so!vents— 

Alcohol standard solution —Pipet 2 mL of dehydrated alto- 
hol into a 100-mL volumetric fiask, dilute with water to vol- 
ume, and mix. Transfer 2.0 mL of this solution to a 50-ml 
volumetric fiask, dilute with water to volume, and mix. The 
resulting solution contains 0.08% of alcohol* 

Izopropyl alcohol standard solution —Pipet 2 mL ot isopro- 
pyl alcohol into a 1000-mL volumetric fiask, dilute with 
water to volume, and mix, Transfer 2.0 mL of this solution 
to a 100-mL volumetric fiask, dilute with water to volume, 
and mix. The resufting solution contains 0.004% of isopro- 
pyl alcohol. 

Tesf solution —Transfer 1.0 g of Bupivacaine Hydrochlo- 
ride, accuratefy weighed, to a 25-mL volumetric fiask, dilute 
with water to voiume, and mix. 

Chromatographic system —Under typical conditions, the 
instrument is equipped with a flame-ionization detector and 
a 4-mm x 2-m column that contains packing S3. The carrier 
gas is nitrogen, flowing at a ratę of about 40 ml per min¬ 
utę, The column temperaturę is maintained at about 1 75°, 
the injection port temperaturę is maintained at about 200°, 
and the detector temperaturę is maintained at about 280°. 

Procedurę—4nject equal vo!umes (about 5 pL) of the Test 
solution, the Alcohol standard solution , and the Isopropyl alco¬ 
hol standard solution successi vely into the gas chromato- 
praph. Measure the responses of the alcoho! peak and the 
isopropyl alcohol peak In each chromatogram. Determine 
the percentage of alcoho! taken by the formula: 

2(ru/fs) 

and determine the percentage of isopropyl alcohol taken by 
the formula: 

0.1 (r„/ft) 

in which ru and r* are the responses of the respective 
analytes in the Test solution and of the corresponding 
analytes in the Alcohol standard solution and the Isopropyl 
alcohol standard solution t respectiyeiy* The sum of tne con- 
tent of alcohol and the content of isopropyl alcohol does 
not exceed 2%, 


Chromatographic purity— 

Adsorbent: 0.25-mm layer of chromatographic silica gel 
rmxture. 

Sofvent: a mrxture of chloroform and isopropylamme 
(99:1)* 

Test solution —Dissolve a suitable ąuantity of Bupivacaine 
Hydrochloride in Solvent to obtain a solution containing 
20.0 mg per mL. 

Standard solution—DissaWe a suitable quantity of USP 
Bupivacaine Hydrochloride RS, accurately weighed, in Sol- 
vent to obtain a solution containing 20,0 mg per ml. 

Diluted standard solution —Quantitatively dilute a portion 
of the Standard solution in Solvent to obtain a solution hav- 
ing a concentration of 100 pg per ml, 

Developing solvent system; a mixture of hexanes and iso¬ 
propylamine (97:3). 

Procedurę —Apply separata 10-f.tL portions of the Test So¬ 
lution, the Standard solution , and the Diluted standard solu¬ 
tion on the starting linę of suitable thin-layer chroma to- 
graphic piąte as directed for Th in-Layer Cnromatography 
under Cnromatography (621). Develop the chromatogram in 
a suitable cham ber until the solvent nas moved about three- 
fourths of the length of the piąte. Remove the piąte from 
the chamber, mant the so!vent front, and diy it in warm air. 
Place the piąte in a closed chamber with a dish containing 
1 g of iodme in a shallow layer, and allow to remain for 
about 5 minutes. Remove the piąte from the chamber, spray 
it with 7 N sulfuric add, and examine the chromatogram: 
the Hf value of the prindpal spot from the Test solution cor- 
responds to that of the Standard solution, and the estimated 
size and intensity of any other spot obtained from the Test 
solution does not exceed that of the prindpal spot obtained 
from the Diluted standard solution (0.5%); and the total of 
the estimated sizes and intensities of all of the other spots 
obtained from the Test solution does not exceed four limes 
that of the principal spot obtained from the Diluted standard 
solution (2,0%). 

Assay—Transfer about 600 mg of Bupivacaine Hydrochlo¬ 
ride, accurately weighed, to a 250-mL eonical fiask, and dis- 
so!ve in 20 ml of glacial acetic add* Add 10 mL of mercuric 
acetale TS and 3 drops of crystaf violet TS, and titrate with 
0.1 N perchloric add V5 to a green end point Perform a 
blank determination, and make any necessary correction, 
Each mL of 0.1 N perchloric acid is equivalent to 32.49 mg 
of CtflH.flNzO ■ HCI* 


Bupivacaine Hydrochloride Injection 

DEFINITION 

Bupivacaine Hydrochloride Injection is a stenie solution of 
Bupivacaine Hydrochloride in Water for Injection. It con¬ 
tains NLT 93.0% and NMT 107.0% of the labeled amount 
of bupivacaine hydrochloride (CibHzsNjO ■ HCI). 

IDENTIFICATION 

* A. Identification—Organic Njtrogenous Basu (181) 

Sample solution: 2 mg/mL of bupivacaine hydrochlo¬ 
ride in 0,01 N hydrochloric acid, from Injection 
Analysis: Proceed as directed in the chapter beglnning 
with 'Transfer the llquid to a separator". 

Acceptance crfteria: Meets the repuirements 

* B. The retentlon time of the bupivacaine peak in the 

Sample solution corresponds to that of the Standard solu - 
tion , as obtained in the Assay. 

ASSAY 

* Procedurę 

Buffer: 1 *94 g/L of monobasie potassium phosphate 
and 2.48 g/L of dibasic potassium phosphate In water. 
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Adjust, tf necessary, with 1 N potassium hydroxide or 
1 M phosphoric add to a pH of 6.8, 

Mobile phase: Acetonitrile and Buffer (65:35). Adjust, Ef 
necessary, with 1 M phosphoric acid to a pH of 7*7 ± 
0*2. Filter the solution through a membranę filier of 
1 -jim or finer porę size, and degas* 

Interna! standard solution: 1.3 mg/mL of dibutyl 
phthalate m methanol 

Standard solution: 0.5 mg/mL of USP Bupivacaine Hy~ 
drochloride RS, prepared as follows. !n a 100-mL volu- 
metric fiask, dlssolve 50 mg of USP Buplvacaine Hydro- 
chloride RS in 10.0 ml of water, using sonication if 
necessary. Add 10 mL of Interna! standard solution , and 
dilute with methanol to volume. 

Sample solution: Nominally 0.5 mg/mL of buplvacaine 
hydrochloride, prepared as follows, fn a 100-mL volu- 
metric fiask, transfer an amount of Injection equivalent 
to 50 mg of bupivacaine hydrochloride, add 10.0 mL of 
Interna! standard solution , and dilute with methanol to 
volume* 

Chromatographic system 
{See Chromatogropny (621), System Suitabiłity.) 

Modę: LC 

Detector: UV 263 nm 
Column: 4-mm x 30-cm; packing LI 
Flow ratę: 2 mL/min 
Injection volume: 20 pL 
System suitabiłity 
Sample: Standard solution 

[Notę— The relatlve retention times for bupivacalne hy- 
drochloride and dibutyl phthalate are about 1*0 and 
1 .2, respectively*] 

Suitabili^ reguirements 

Resolution: NLT 2*0 between bupivacaine hydrochlo¬ 
ride and dibutyl phthalate 

Relative standard deviation: NMT 1*0% for the ratio 
of bupivacaine to the interna! standard from three 
repllcate injections 
Analysb 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
buph/acaine Hydrochloride (CteH^NjO ■ HCI) in the 
portion of Injection taken: 

Result = (Ru/Rs) * (Q/C u ) x 100 

Ru = peak response ratio of bupivacafne to the 
internal standard from the Sample solution 
R\ - peak response ratio of bupivacaine to the 

internal standard from the Standard solution 
Ci = concentration of USP Bupivacaine 

Hydrochloride RS, calculated on the 
anhydrous basis, in the Standard solution 
(mg/mL) 

Cu - nominał concentration of bupivacaine 
hydrochloride in the Sample solution 
(mg/mL) 

Acceptance crrteria: 93*0%-T07.0% 

SPECIF1C TESTS 

* Eacterial Endotoxins Test (85): NMT 2*5 USP Endo* 
toxin Units/mg of bupivacaine hydrochloride 

« PH (791): 4*0-6.5 

* Other Requirements: It meets the regulrements in Injec- 

tions and Implanted Drug Products (1). 

ADDITIONAŁ REQUIREMENTS 

* Packaging and Storage: Preserve in single-dose or in 

muftiple-dose containers, preferably of Type I glass. Injec- 
tion labeled to contain 0*5% or less of buplvacalne hy¬ 
drochloride may be packaged in 50-mL, multlple-dose 
containers. 


* USP reference standards (11) 

USP Bupivacaine Hydrochloride RS 
USP Endotoxin RS 


Bupivacaine Hydrochloride in Dextro$e 
BnjectSon 

» Bupivacaine Hydrochioride in Dextrose Injec- 
tion is a stenie solution of Bupivacaine Hydro¬ 
chloride and Dextrose in Water for Injection. It 
contains not less than 93.0 percent and not morę 
than 107.0 percent of the labeled amounts of 
bupivacaine hydrochloride (C 18 H 28 N 2 O ■ HCI) and 
dextrose (CćHizOfi). It contains no preservative. 

Packaging and storage—Preserve in single-dose contain* 
ers, preferably of Type ! glass* 

USP Reference standards (11)— 

USP Bupivacaine Hydrochloride RS 
USP Dextrose RS 
USP Endotoxin RS 

Identification— 

A: Thin-Layer Chromatographic Identification Test (201 )— 

Adsorbent: chromatographic sllica geE mixture; 

0.25 mm. 

Developing solvent: mixture of butyl alcohol, water, de- 
hydrated alcohol, and glacial acetic acid (6:2:1:!)* 

Test preparation: Bupivacaine Hydrochloride in Dextrose 
Injection* 

Standard preparations A t R t and C— Separately prepare (A) 
a solution of USP Bupivacaine Hydrochloride RS in water, (S) 
a solution of USP Dextrose RS in water, and (Q a solution of 
USP Bupivacaine Hydrochloride RS in (£) to obtain Solutions 
having concentrations corresponding to the labeled concen- 
trations of bupivacaine hydrochloride and dextrose In the 
Injection* 

Naphthalenedioi reagent —Dissolve 20 mg of 1,3-naphthal- 
enediol in 10 mL of dehydrated alcohol contammg 0*2 mL 
of sulfuric add* 

iodoplatinate reagent —Mix equaf volumes of platinic chlo- 
ride solution (3 in 1000) and potassium iodide solution (6 in 
100 ). 

Procedurę —Separately apply 10^L each of the Test prepo- 
radon and Standard preparations A and C to a portion of the 
chromatographic piąte, and separately apply 1 pL each of 
the Test preparation and Standard preparation 8 to the re- 
maining portion of the piąte. Dry the Applications In a cur- 
rent of warm air, deve!op the chromatograms, remove the 
piąte from the developing chamber, and mark the soivent 
front. Dry the piąte in warm circulating air, and examine the 
piąte under short-wavelength UV light: the R 1 value of the 
prindpal spot obtained from the Test preparation corre¬ 
sponds to the spots obtained from the adjacent chromato¬ 
grams of Standard preparations A and C Spray the piąte 
with Naphthaienediof reagent heat at 90° for 5 minutes, and 
examine the piąte: the Rf value of the prindpal blue-purple 
spot obtained from the fest preparation corresponds to that 
obtained in the adjacent chromatogram of Standard prepa¬ 
ration B. Cool the piąte, spray it with Iodoplatinate reagent, 
and examine the piąte: buph/aeaine appears as a blue-pur* 
ple spot on a salmon-colored background, and the dextrose 
spots fade slightfy; the R f vaiue of the buptvacaine spot ob¬ 
tained from tne Tesf preparation corresponds to those ob¬ 
tained from the adjacent chromatograms of Standard prepa¬ 
rations A and C* 

B: It responds to (dentification test B under Bupivacaine 
Hydrochloride Injection. 
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Bacterial Endotoxins Test (85)—It contains not morę 
than 1.8 USP Endotoxtn Units per mg of bupivacaine hydro¬ 
chloride. 

pH (791); between 4,0 and 6.5. 

Other reginrements —It meets the requirements under In* 
jections and Implanted Drag Products (1). 

Assay far tjuplvacaine hydrochloride— 

pH 6.8 Phosphate buffer, Mobile phase, Interna! standard 
solution, Standard preparation, Chromatogrophic system, and 
Procedurę —Proceed as directed in the 4ssay under Bupiva- 
caine Hydrochloride Injection. 

Assay preparation —Transfer an accurately measured vol- 
ume of Injection, equivalent to about 50 mg of bupivacaine 
hydrochloride, to a 100-mL volumetric fiask, add lO.OmL o ; 
tniemal standard solution, dilute with methanoi to volume, 
and mix, 

Assay for dextrose—Determine the angular rotation of in¬ 
jection in a suitable polarimeter tubę (see Optical Rotation 
<781)). Calculate the percentage (g per 100 ml) of dextrose 
{QHuO fi ) in the portion of Injection taken by the formula: 

(100/52.9 )AR 

in which 100 is the percentage; 52.9 1$ the midpoint of the 
specific rotation rangę for anhydrous dextrose, in degrees; A 
is 100 mm divided by the length of the polarimeter tubę, in 
mm; and R is the observed rotation, in degrees. 


Bupivacaine Hydrochloride and 
Epinephrine Injection 

» Bupivacaine Hydrochloride and Epinephrine ln~ 
jection is a sterile solution of Bupivacaine Hydro¬ 
chloride and Epinephrine or Epinephrine Bitar- 
tratę in Water for injection. It contains not less 
than 93.0 percent and not morę than 107.0 per- 
cent of the labeled amount of bupivacaine hy¬ 
drochloride (C, 8 H 2 s N 2 0 * HCI). The content of ep- 
inephrine (C 9 H 13 NO 3 ) does not exceed 
0.001 percent (1 in 100,000). It contains the 
equivalent of not less than 90.0 percent and not 
morę than 115.0 percent of the labeled amount 
of epinephrine (C 9 H 13 NO 3 ). 

Packaging and storage—Preserve In single-dose or in 
multiple-dose containers, preferably of Type I glass, pro- 
tected from light. Injection labelea to contain 0.5% or less 
of buptvacaine hydrochloride may be packaged in 50-ml 
multiple-dose containers, 

Labeling—The label inditates that the Injection is not to be 
used if its color is pinkish or darker than slightly yellow or if 
it contains a precipitate. 

USP Reference standards (11)— 

USP Bupivacaine Hydrochloride RS 
USP Epinephrine Bitartrate RS 
USP Endotoxin RS 

Color and darity—Using the Injection as the Test solution , 
proceed as directed for Color and darity under Epinephrine 
injection. 

I de ntificati on— 

A: It responds to the Identification tests under Bupivacaine 
Hydrochloride Injection. 

B: Pipet a volume of Injection, equivalent to about 50 jig 
of epinephrine, into a suitable Container, add 0.1 mL of 


Ferro-ci trale solution and 2.0 ml of Buffer solution (p repa red 
as directed under Epinephrine Assay (391)), mix, and allow 
the solution to stand for 10 minutes, Filter the solution: the 
filtrate is violet in color and may tum brownish, 

Bacterial Endotoxins Test (85)—It contains not morę 
than 1.6 USP Endotoxin Units per mg of bupivacaine hydro¬ 
chloride, 

pH (791): between 3,3 and 5.5* 

Other regułrements —It meets the reguirements under In - 
jections and Implanted Drag Products (1). 

Assay for bifpivataine hydrochloride— 

pH 6.8 Phosphate buffer, Mobile phase, InternaI standard 
solution , Standard preparation , Chromatographic system, and 
Procedurę —Proceed as directed in the Assay under Bupiva- 
caine Hydrochloride Injection ; 

Assay preparation— 1 Transfer an accurately measured vol- 
ume of Injection, eguivalent to about 50 mg of bupivacaine 
hydrochloride, to a 100-mL volumetric fiask, add 10.0 mL of 
internal standard solution, dilute with methanoi to volume, 
and rmx. 

Assay for epinephrine— 

Mobile phase— Prepare a suitably filtered and degassed 
mixture of water, methanoi, and 2 M monobasic sodium 
phosphate (900:50:50), containing in each lOOOmL, 40 mg 
of eaetate disodium, 0.4 mL of phosphoric add, and 0,4 g 
of sodium 1-octanesulfonate. Make adjustments, if neces- 
sary, to obtain a retention time of not less than 11 minutes 
for the epinephrine peak (see System Suitability under Chro - 
matography (621)). 

Standard preparation— Dissolve an accurately weighed 
quantity of USP Epinephrine Bitartrate RS in Mobile phase to 
obtain a solution having a concentration of about 2 pg per 
mL, 

Resoiution solution —Dissolve suitable guanttties of epi¬ 
nephrine bitartrate and dopamine hydrochloride tn Mobile 
phase to obtain a solution containing about 2 pg of each 
per mL, 

Assay preparation^ Transfer an accurately measured vol- 
ume of Injection, equivalent to about 25 jig of epinephrine, 
to a 25-mL volumetric fiask, dilute with Mobile phase to voL 
time, and mix. 

Chromatographic system (see Chromatography (621))—The 
liguid chromatograph is equipped with an electrochemical 
detector held at a potential of +0.75 volt and a 4,6-mm x 
25-cm column that contains packtng 11. The flow ratę Is 
about 1.2 mL per minutę. Chromatograph the Resoiution so- 
lution, and record the peak responses as directed for Proce¬ 
durę: the resoiution, R, between the epinephrine and dopa¬ 
mine peaks is not less than 6 . 0 ; and the relative retention 
limes are about 2 for dopamine and 1.0 for epinephrine. 
Chromatograph the Standard preparation , and record the 
peak responses as directed for Procedurę: the relative stan* 
dard deviation for replicate injections is not morę than 
2 . 0 %, 

Procedurę —Separately inject eguai volumes (about 20 pL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks. Calculate the guan- 
tity, in pg, of epinephrine (C 9 H 13 NO 3 ) in each ml of the 
Injection taken by llie formula: 

(183.21 / 333.30)(25)(C/ V)(rulh) 

In which 183.21 and 333.30 are the molecuJar weighls of 
epinephrine and epinephrine bitartrate, respectively; C is the 
concentration, in pg per ml, of USP Epinephrine Bitartrate 
RS in the Standard preparation; V is the volume, in mL, of 
fnjection taken; and r v and rj are the peak responses ob- 
tained from the Assay preparation and the Standard preporo¬ 
tion, respectively. 
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Buprenorphine Hydrochloride 



CMtuNCh ■ HCI 504.10 

6,14-£thenomofphinan-7-methanol, 17-(cydopropyl- 
methyl)-a-(1,1 -dimethyfethyl)-4,5-epQxy-1 8,19-dihydro- 
3-hydroxy-6-methoxy-ot-methyK hydrochloride, [5ct,7a 

21 -Cydopropyl-7a-[(5)*1 -hydroxy-1,2,24rimethylpropyl]- 
ó,14-endoethano-6,7,8,1 4-tetrahydrooripavine hydrochlo- 
ride [53152-21-9]. 

DEFINITflON 

Buprenorphine Hydrochloride contains NLT 98.5% and 
NMT 101,0% of buprenorphine hydrochloride 
(C 29 H 41 NO 4 ■ HCI), cafculated on tne anhydrous basis. 

IDENTIFICATION 

* A. INFRARED ABSORFTION (197K) 

* B 

Sam ple solution: 50 mg/mL of Buprenorphine Hydro¬ 
chloride in methanol 

Analysis: To 0.5 mL of the Sample solution add 0,2 ml 
of a freshly prepared 1 00-mg/mL potassium ferricyanide 
T$ solution ano 0.5 ml of ferric chloride TS. 

Acceptance criteria: A bfue color appears immediately, 

* C. IDENTIFICATION TEST 5 — C EN ER AL, Chloride <191) 

Sample solution: 10 mg/mL 

Acceptance criteria: Meets the requirements 

ASSAY 

* PROCEDURĘ 

Sample: 0,8 g 
Titrimetric system 
Modę: Direct titration 
Titrant: 0.1 N perchloric acid VS 
Endpoint detection: Visual 
Analysis: Dissolve the Sample in 50 ml of gfaciaI aeetic 
acid. Add 10 mL of mercuric acetate T5 and 2 drops of 
crystal violet TS, and ti tratę with Titrant to a green 
endpoint. Perform a blank determination, and make 
any necessary correction (see Titrimetry (5 41)), Each ml 
of Titrant is equiva!ent to 50.41 mg of buprenorphine 
hydrochloride (C 29 H 41 NO, • HCI). 

Acceptance criteria: 98.5%-101.0% on the anhydrous 
basis 

IMPURITIES 

* Residue on Ignoton <281): NMT 0.1% 

* Orcank Impurities 

Mobile phase: Methanol, 1% solution of ammonium 
acetate, and glacial acetic add (60: 10 : 0 . 01 ) 

Standard solution: 12.5 jag/mL each of USP Bupre¬ 
norphine Hydrochloride RS and USP Buprenorphine Re- 
lated Compound A RS in Mobile phase 
Sample solution: 5 mg/mL of buprenorphine hydro¬ 
chloride in Mobile phase 


Chrom atographic system 

(See Chromatography (62 1), System Suitability.) 

Modę: LC 

Detector: UV 288 nm 

Column: 4,6-mm x 25<m; packing LI 

Column temperaturę: 40“ 

Flow ratę: 1 mL/min 
Injection voIume: 20 pL 
System suitability 
Sample: Standard solution 
Suitability requirements 

Resolution: NLT 3.0 be twe en buprenorphine hydro¬ 
chloride and buprenorphine related compound A 
Column efficiency: NLT 6500 theoretical plates 
Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Alfow the Sample solution to elute for NLT two times 
the retention time of buprenorphine hydrochloride. 
Cakulate the percentage of each impurity in the por- 
tion of Buprenorphine Hydrochloride taEcen: 

Result - (fu/fs) x (Cs/Cu) x 100 

r u = peak response for each impurity from the 
Sample solution 

r s - peak response of buprenorphine hydrochloride 
from tne Standard solution 
Cs - concentration of USP Buprenorphine 

Hydrochloride RS in the Standard solution 
(mg/mL) 

Cu = concentration of Buprenorphine Hydrochloride 
in the Sample solution (mg/mL) 

Acceptance criteria 
lndividual impurity: NMT 0.25% 

Total impurities: NMT 0.65% 

SPEC1FIC TESTS 

* Opticał Rotation, Specifk Rotation (7815) 

Sample solution: 20 mg/mL in methanol 
Acceptance criteria: -92° to -98° 

* PH (791) 

Sample: 1 G-mg/mL solution 
Acceptance criteria: 4,0-6,0 

* Water Determination, Method I (921): NMT 1.0% 

ADDJTIONAL REQOBREIV3ENTS 

* Packaging ano Storage: Preserve in right, light-resistant 
containers. 

« USP Reference Standards (11) 

USP Buprenorphine Hydrochloride RS 
USP Buprenorphine Related Compound A RS 


Buprenorphine Compounded Buccal 
Solution, Veterinary 

DEFINmON 

Buprenorphine Compounded Buccal Solution, Veterinary, 
contains NLT 90.0% and NMT 110.0% of the labeled 
amount of buprenorphine (CmH^NO*). 

Prepare Buprenorphine Compounded Buccal Solution, Veter- 
inary 3 mg/mL as foflows (see Pharmaceutical Compound - 
ing—Nonsterile Preparations (795)), 


Bu preria rohine fas hydrochioride) 

30 mo (32.4 mq) 

Dextrose 

500 mci 

Sodium Citrate (anhydrous) 

20 mq 

Citric Acid Monohydrate 

25 mq 

Purified Water, a sufficient auantity to make 

10 mL 
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Dissolve the Dextrose i Sodium Ci tratę Anhydrous, and Citric 
Acid Monohydrate in 5 ml of Purified Waler In a suitabfe 
calibrated Container. Add the Buprenorphine hydroehioride 
powder into the mixture and add sufficient Purified Waler 
to bring to finał volume, and mix weli. 



A5SAY 
* PROCEDURĘ 

Mobile phase: Acetonftrile and 10 mM ammonium 
acetate (80:20) 

Standard solution: 0,3 mg/mL of buprenorphine pre- 
pared from U5P Buprenorphine Hydroehioride RS in 
methanol 

Sample solution; Transfer 1 mL of Buc cal Solution, Vet- 
erinary into a 10-mL volumetric fiask, dilute with meth- 
anot to voiume, and mix welL 
Chroma tog raphic system 
(See Chromatography {ól*}), System Suitahifity .) 

Modę: LC 

Detector: UV 280 nm 

Column: 2.1 -mm x 5-cm; 5-jum packing L7 

Column temperaturę: 40° 

Fiow ratę: 0.25 mL/min 
Injection volume: 10 pL 
System suitability 
Sample: Standard solution 

[Notę—T he retention time for buprenorphine is about 
5.8 min.] 

Suitability reguirements 
Tai ling factor: NMT 2.0 

Relative standard deviation: NMT 2.0% for replicate 
injections 
Analysis 

Samples: Standard solution and Sample solution 
Calcufate the percentage of the labeled amount of 
buprenorphine (C 29 H 4 łNO.i) m the portion of Buctal 
Solution, Veterinary taken: 

Result = (rvfr$) x (C s/Cu) x 100 

tu - peak response of buprenorphine from the 
Sample solution 

r s - peak response of buprenorphine from the 
Standard solution 

Cs = concentration of buprenorphine in the 
Standard solution (mg/ml) 

Cu = nominał concentration of buprenorphine In 
the Sample solution (mg/mL) 

Acceptance critena: 90.0%-110.0% 


SPECIFIC TESTS 

« PH (791): 3.5-4.5 


ADDITIONAL REQUIREMENT5 

• Packaging and Sto race: Package in tight, light-resrstant 

containers. Storę at 2 a -8°. 

• Labeling: Label it to indicate that it ts for veterinary use 
only. Label to indrcate that it is for buccal administration, 
and to State the Beyond-Use Datę . 

* Beyond-Use Datę: NMT 90 days after the datę on whicli 
It was compounded when stored at 2M3° 

* USP REFERENCE Standards (11) 

USP Buprenorphine Hydroehioride RS 


Bupropion Hydroehioride 


1-Propanone, 1 -(3-eh1orophenyl)~2-[(l,l -dimethylethyl) 
amino]-, hydroehioride, (±)~; 

(±)*2-(fm-ButyIamino)-3'-chloropropiophenone hydrach lo* 
ride [31677-93-7]. 

DEFINITION 

Bupropion Hydroehioride contains NLT 98.0% and NMT 
102,0% of bupropion hydroehioride (CuHiaGNO ■ HCt), 
calculated on the anhydrous basis. 

IDENTIFICATION 

* A. INFRARED ABSORPTION (197K) 

* B. The retention time of the major peak of the Sample 

solution corresponds to that of the Standard solution, as 
obtained in the Assay. 

* C Identification Tests— General, Chloride (191) 

Sample solution: 1 mg/mL of Bupropion Hydroehioride 
Acceptance critena: Meets the requirements for the sil- 
ver nitra te precipitate test 

ASSAY 

* PROCEDURĘ 

Diluent: Methanol and water (50:50) 

Buffer: 34 g/L of monobasic potassium phosphate in 
water. Adjust with 1 N sodium hydroxide to a pH of 
7.0. 

Mobile phase: Methanol, tetrahydrofuran, and Buffer 
(39:11:50) 

Standard solution: 1 mg/mL of USP Bupropion Hydro- 
chloride RS and 2 pg/mL each of USP Bupropion Hydro- 
chlohde Related Compound A RS and USP Bupropion 
Hydroehioride Related Compound B RS in Diluent 
Sample solution: 1 mg/mL of Bupropion Hydroehioride 
in Diiuent 

Chromatographic system 

(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 250 nm 

Column: 3.9-mm x 15-cm; 5-|im packing L7 
Flow ratę: 1.1 mL/rnin 
tnjection volume: 20 pL 
System suitability 
Sample: Standard solution 

[NOTĘ—See Tobie 3 for the relative retention times.] 

Suitability reguirements 

Resolution: NLT 1.3 between bupropion hydrochlo- 
ride related compound A and bupropion; NLT 1.3 be¬ 
tween bupropion and bupropion hydroehioride re¬ 
lated compound B 

Relative standard deviation: NMT 2.0% for 
bupropion 
Analysts 

Samples: Standard solution and Sample solution 
Cal cu la te the percentage of bupropion hydroehioride 
(CuHiaCiNO ■ HCI) in the portion of Bupropion Hydro- 
chloride taken: 

Result = (fu/fi) x (CsfCy) x 100 

ru = peak response from the Sample solution 

r$ - peak response from the Standard solution 

C 5 = concentration of USP Bupropion 

Hydroehioride RS in the Standard solution 
(mg/mL) 

Cu = concentration of Bupropion Hydrochłonde in 
the Sample solution (mg/ml) 

Acceptance critena: 98.0%-l 02.0% on the anhydrous 
basis 



1MPURITTES 

• Limit of 3-Chlgrobenzoic Acid 

Protect ali analytical Solutions from light and use within 
one day. 

Diiuent: Methanol and 0,001 N hydrochloric acid 
(20:80) 


CuHmCINO - HO 


276.20 





USP 40 


Officiol Monographs / Bupropion 3071 


Solutlon A: Acetonitrile and water (10:90). Add 0.4 ml 
of trifluoroacetic acid per L of the mixture, 

Solution B: Acetonitrile and water (95:5). Add 0.3 ml 
of trifluoroacetic acid per L of the mlxture. 

Mobile phase: See Tobie 1. 


Table 1 


Time 

fmlnl 

Solutlon A 

(m 

Solution B 

0 

90 

10 

3.4 

87 

13 

10,0 

15 

85 

10.1 

0 

100 

13.0 

0 

100 

13.2 

90 

10 

19.0 

90 

10 


System suitability stock solution: 0.02 mg/mL of USP 
Bupropion Hydrochloride Related Compound C RS, 
0.02 mg/mL of USP Bupropion Hydrochloride Related 
Compound F RS, and 0.012 mg/mL of USP 
3-Chlorobenzoic Acid RS in methanol 
System suitability solution: 0,002 mg/mL of bupro¬ 
pion hydrochloride related compound C, 0,002 mg/mL 
of bupropion hydrochloride related compound F, and 
0.0012 mg/mL of 3-chlorobenzoic add from System 
su i ta bil i ty stock solution in Diluent 
Standard stock solutlon: 0,06 mg/mL of USP 
3-Chlorobenzoic Add RS In methanol 
Standard solution: 1.2 pg/mL of USP 3-Chlorobenzoic 
Acid RS from Standard stock solution in Diluent 
Sample solution: 600j.tg/mL of Bupropion Hydrochlo- 
nde in Diluent 
Chromatographlc system 
(See Chromatograpny (621), System Suitobility.) 

Modę: LC 

Detector: UV 226 nm 

Column: 4,6-mm x IG-cm; 3.5-fim packing LI 
Column temperaturę: 40° 

Flow ratę: 1.5 mL/min 
injection volume: 5 pL 
System suitability 

Sam pies: System suitability solution and Standard 
solutlon 

[Notę—S ee Tobie 2 for the re!ative retention times.] 
Suitability reguirements 

Resolution: NLT 1*3 between bupropion hydrochlo¬ 
ride related compound F and bupropion hydrochlo- 
ride related compound C, System suitability solution; 
NLT 1,5 between bupropion hydrochloride related 
compound C and 3-chlorobenzoic acid, System suita¬ 
bility solution 

Reiath/e standard deviation: NMT 5.0%, Standard 
solution 
Analysis 

Samples: Standard solutlon and Sample solution 
Calculale the percentage of 3-chlorobenzoic add in the 
portion of Bupropion Hydrochloride taken: 

Result - {ru/fs) x (Cs/ Cy) x 100 

ru - peak response of 3-chlorobenzoic acid from 
the Sample solution 

r s = peak response of 3-ohforobenzoit acid from 
the Standard solution 

Cs - concentration of USP 3-Chlorobenzoic Acid RS 
In the Standard solution (pg/mL) 

Cu - concentration of Bupropion Hydrochloride in 
the Sample solution (pg/mL) 

Acceptance criteria: See Table 2. 


Table 2 


Name 

ReJa£ive 

Retention 

Time 

Acceptance 
Criteria, 
NMT (%1 

Bupropion 

1.0 

__ 

Bupropion hydrochloride 
related compound F* 

1.71 

— 

Bupropion hydrochloride 
related compound C J 

1.75 

— 

3-Chlorobenzoic add 

1.80 

0.2 


* Included for system suitability purposes on ty. 


* 0RGANIC IMPURITIE5 

Diluent, Buffer, Mobile phase, Standard solutlon, 
Sample solution, and Chromatographlc system: Pro- 

ceed as directed in the Assay . 

System suitability 
Sample: Standard solution 

[NOTĘ—See Table 3 for the relative retention times.] 
Suitability requirements 

Resolution: NLT 1.3 between bupropion hydrochlo¬ 
ride related compound A and bupropion; NLT 1.3 be¬ 
tween bupropion and bupropion hydrochloride re¬ 
lated compound B 

Relative standard deviatlon: NMT 2,0% for bupro¬ 
pion; NMT 5.0% for bupropion hydrochloride related 
compound B 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of each impurity in the por- 
tion of Bupropion Hydrochloride taken: 

Result = (rufrs) x { C s /C u ) x (1 /F) x 1 00 

ru - peak response for each impurity from fhe 
Sample solution 

r$ - peak response for bupropion from the 
Standard solution 

= concentration of USP Bupropion 

Hydrochloride RS in the Standard solution 
(mg/mL) 

Cu = concentration of Bupropion Hydrochloride in 
the Sample solution (mg/mL) 

F - retative response factor for each impurity 
relative to bupropion (see Table 3) 

Acceptance criteria: See Table 3. 


Table 3 


Name 

ReEative 

Retention 

Time 

Relatiue 

Response 

Factor 

Acceptance 

Criteria, 

NMT 

Deschloro bupropion' 1 

0.38 

T5 

0,5 

Bupropion dione 
denvative b 

0.58 

1.0 

0.2 

o-Bu pro pi on 11 

0.71 

0.45 

0.1 

C h lo ro pro pi o ph en one d 

0.78 

1.2 

0.1 


^ Z-(ferf-0 utyłam ino)-1-phenyf pro pan-1-one; also known as 2-{tert-bu ty¬ 
ła m tno)p ropiop hen one. 

^l -tTChlorophenylJpropane-TZ-diDne; also known as l-(3-chlorophenyt)- 

1,2-propanedione. 

c 2-Cterf-autylarnino)-l-(2<hlorophenyE)propan-t-one; also known as 2- 
(f ert-h u tyła mino)-2-ch i oro pro pi ophenon e 

d 1 (3-ChlorophenyJ)propan-Tone; also known as 3'-chloropropEophenone. 
fl 2 Bromo-1-(S-ch!orophenyl)propan-l-one; also known as 2-bromo-T- 
ch loropro piop he n o n e. 

r 2-Cfert-Suty!amino)-l (M“dichtorophenyl)propan-l -one; also known as 2- 
(tert- b u tyła m En o)-T,4'-dichloro prop ioph e n on e. 

5 2’{fert-ButylamEno)-l -(3 ł 5-didilorophenyl)propan-1-one; also known as 
2-( f ert-b u ty fam i n o)- 3', 5 '-di ch I oro p rop io p ne n o ne. 

h Sum of all impuritres found in the tests for Umil of 3-Chlorobenzofc Add 
and Organie impuritks. 
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Table 3 (Continued) 


Name 

SelatWe 

Retentlon 

Time 

Retative 

Response 

Factor 

Acceptance 
Criteria, 
NMT (%> 

Bupropion 

hydrochloride related 
compound A 

0,92 

1.4 

0,2 

Bupropion 

1.0 

_ 

_ 

Bupropion 

hydrochloride related 
comoound B 

1.14 

0.81 

0.2 

Bromochloropropion- 

phenone* 

1.63 

0.88 

0.1 

4-Ch lo robu p rop! on ! 

2,30 ... 

1-1 

0.2 

5 -C h lorobu p ropi ons 

2.74 

0.69 

0.2 

Anv individual imouritv 

_ 

1,0 

0.1 

To tal Impurities 11 

— 

— 

1.0 


'’2-(^f-BuLylaminD)-l-phenylprop t m- f ^one; alio known as 2~{ff?rt-buLy- 
I o m fn o)pro pi ophenone, 

h 1-ę3”Chiorophenyl}propane-1 ( 2-dione; also known as l-(3-thlorophenyi)- 
1,2-propanedione. 

^'(fert-BLUylamino^l ^-chlorophenyOpropanO-one; also known as 2- 
(C<?rf-buty lami no)-2'-chloro p rop i ophenone, 

^l-C^-ChbraphenylJprapan-l-one; also known as 3'-chlofopropiophenone. 
# 2-&romQ-M3<hiorQphenyl)prapan-Tone: also known as 2‘bromo-3'- 
chloropropiophenone. 

^^fert-BLitylamino^T-tB^-dichfofOphenylJpropan-l -one; also known as Z- 
{lert-bu tyła mino)* 3 F ,4'-didi!oropropi ophenone. 

óZ-Creff-BulylarninoJ-IĄS-dichlorophenylłpropan-l-one; also known as 
2*( ten- b u tyła mi n o)-3 ' f 5 F -dic h I oroprop to pn en o rce, 

h Sum of all impurities found in the tesu for Limit of 3-Chhrobemoie Acid 
and Organk tmpuńtm. 


SFECIFIC TEST5 

• Water Determination, Method I (921): NMT 0.5% 



ADDITIOKAL REQUIREMENTS 

* Packaging and Storage: Preserve in well-closed, light- 
resistant containers. Storę at roonn temperaturę, 

• USP Reference Stahdards (11) 

USP Bupropion Hydrochloride RS 
USP Bupropion Hydrochloride Related Compound A RS 
2-(ferNButylaminoy4'<hlorapropiophenone 
hydrochloride. 

CnHmClNO * HCI 276 20 

USP Bupropion Hydrochloride Related Compound B RS 

2- (terTButylamLno)-3'-bromopropfQphenone 
hydrochloride. 

CijHiaBrNO * HCI 320.66 

USP Bupropion Hydrochloride Related Compound C RS 
1 -(3-Chloropheny l)-2-hyd roxyprapa n-1 -one. 

C9H9O2CI 184.62 

USP Bupropion Hydrochloride Related Compound F RS 
1 -{3-Chloraphenyi)-1 -hydroxyprapan-2-one, 

C*H*0 2 CI 184.62 
USP 3-Chlorobenzoic Acid RS 

3- Chlorobenzok acid. 

C 7 H s C!0^ 156.57 


Bupropion Hydrochloride Tablets 

DEFINITION 

Bupropion Hydrochloride Tablets contain NLT 90.0% and 
NMT 110,0% of the fabeled amount of bupropion hydro- 
chloride (CnHmCINO ■ HCI), 


IDENTIFICATION 

» A. INFRARED ABSORPTION (197K) 

Sample: Crush 1 Tablet using a mortar and pestle, Pre~ 
parę an approximate 1% (w/w) dispersion of the sam¬ 
ple In potassium bromide. 

Acceptance criteria; The Sample shows strono bands at 
about 1690, 1560, and 1240 cm 1 and a weaRer band 
at about 740 cm* 1 , similar to the reference preparation. 

* B, The retentlon time of the major peak of the sample 

solution corresponds to that of the Standard solution , as 
obtained in the Assay. 

ASSAY 

* PROCEDURĘ 

Buffer: 6.8 g/L of monobasic potassium phosphate and 
1.164 g/L or sodium hydroxide in water 
Mobile phase: Methanol and Buffer (65:35) 

Diluent: Methanol and water (65:35) 

Standard solution: 0.6 mg/mL of USP Bupropion Hy¬ 
drochloride RS in Diluent 

Sampie stock solution: Nominally 3,0 mg/mL of 
bupropion hydrochloride in Diluent jprepared as follows. 
Transfer an appropriate number of Tablets to a suitable 
volumetric fiask. Add 50% of the fiask volume of Dilu¬ 
ent, and shake by mechanical means until the Tablets 
have disintegrated (30-60 min). Sonicate for 5 min, di- 
lute with Diluent to volume, and mix. Al Iow to stand for 
at Jeast 30 min. Use the supematant. 

Sample solution: Nominally 0.6 mg/mL of bupropion 
hydrochloride from the Sample stoa< solution fn Diluent 
Chromatographic system 
(See Chromatography {62}), System Suitability.) 

Modę: LC 

Detector: UV 224 nm 

Column: 4.6-mm x 15-cm; 5-pm base-deactivated 
packing LI 

flow ratę: 1.2 ml/min 
Injection volume: 10pl 
System suitability 
Sample: S tandard solution 
Suitability requirements 
Tailing factor: NMT 2.5 
Relative standard deviation; NMT 2.0% 

Analysis 

Caiculate the percenlage of the labeled amount of 
bupropion hydrochloride (CnHiaCINO ■ HCI) in the 
portfon of Tablets taken: 

Result - (ry/rs) x (Cs/Cy) x 100 

r u = peak area from the Sample solution 

r$ = peak area from the Standard solution 

Cs = concentration of USP Bupropion 

Hydrochloride RS in the Standard solution 
(mg/mL) 

Cy - nominał concentration of bupropion 
hydrochloride in the Sample solution 
(mg/mL) 

Acceptance criteria: 90.0%-l 10.0% 

PERFORMANCE TEST5 

* Dissolution (711) 

Medium: Water; 900 mL 
Apparatus 2: 50 rpm 
Time: 45 min 

Standard solution: USP Bupropion Hydrochloride RS at 
a known concentration in 0.1 N hydrochloric acid 
Sample solution: Pass a portion of the solution under 
test through a suitable filter, and diiute with 0.1 N hy¬ 
drochloric acid, if necessary. 
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Instrumentaf conditions 
Modę: UV 

Analyticaf wavefength: 252 nm 
Analysis 

Samples: Standard solution and Sample solution 
Tolerances: NLT 80% (Q) of the labeled amount of 
bupropion hydrochloride (C^HibCINO HCI) is 
dissolved. 

8 UNIFORMITY OF D05AGE Units (905); Meet the 
requlrements 

ADDITiONAL REQUIREMENTS 

® Fackaging amd Storage: Preserve in tight containers. 
* USP Reference stamdards (11) 

USP Bupropion Hydrochloride RS 


Bupropion Hydrochloride Extended~ 
Release Tablets 


DEFINITION 

Bupropion Hydrochloride Extended-Release Tablets contain 
NLT 90,0% and NMT 110,0% of the labeled amount of 
bupropion hydrochloride {CnH^CINO ■ HCI). 

IDENTIFICATION 

® A. Infrared Absorption (197K) 

Sample: Crush 1 Tablet using a mortar and pestle. Pre- 
parę an approximate 1% (w/w) dispersion ot the sam¬ 
ple in potassium bromide, 

Acceptance criteria; The Sample shows strona bands at 
about 1690, 1560, and 1240 cm" 1 and a weaker band 
at about 740 cm- 1 , simiiar to the reference preparation. 

* B. The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution t as 
obtained In the Assay. 

ASSAY 

■ Procedurę 

Diluent 1: Methanol and 0.001 N hydrochloric acid 
(20:80) 

Solution A: Aceton i trile, trifJuoroacetic add, and water 
(10: 0.04: 90) 

Solution B: Acetonitrile, trifluoroacetic add, and water 
(95: 0.03: 5) 

Mobile phase: See Table 1 . 


TabEe 1 


Time 

(min) 

Solution A 

W 

Solution B 

0 

90 

10 

3,4 

87 

13 

10,0 

15 

85 

10.1 

0 

100 

13.0 

0 

100 

13,2 

90 

10 

19.0 

90 

10 


System suitability stock solution: 0,02 mg/mL of USP 
Bupropion Hydrochloride Related Compound C RS and 
0.2 mg/mL of USP Bupropion Hydrochloride Reiated 
Compound F RS in methanol 

System suitability solution: 0,002 mg/mL of bupro¬ 
pion hydrochloride related compound C and 0.02 mg/ 
mL of bupropion hydrochloride related compound F 
from the System suitability stock solution in Diluent 1 

Standard solution: 0.6 mg/mL of USP Bupropion Hy- 
drochloride RS in Diluent 1 

Sample stock solution A: Transfer a number of Tablets, 
intact or crushed, to a surtable homogenizer vessel con- 
taining sufficient methanol to obtain a concentration of 


3,0 mg/mL of bupropion hydrochloride. Immediately 
homogenize the sample for 30 s at 20,000 rpm. Allow 
extraction for 3 min, and follow by two additional 10-s 
pulses, each at 20,000 rpm, pa using 3 min between 
these pulses to ensure complete extraction. Pass a por- 
tion of the solution through a nylon filter of 0.45-jLim 
porę size, drscarding the ffrst 2-4 ml of the filtra te. 
Sample solution A: Nominalty 0.6 mg/mL of bupropion 
hydrochloride fromSomp/e stock solution A in 0.001 N 
hydrochloric add 

Alternatively, the Sample solution ean be prepared as 
follows. 

Buffer: DissoJve 100 g of anhydrous disodium hydrogen 
phosphate in 1 L of water. Add 50 mL of phosphoric 
acid, stir or sonicate until dissolved, and mix, Adjust 
with phosphoric acid to a pH of 3.0. 

Diluent 2: Methanol and Buffer (20:80) 

Sample stock solution B: Weigh and grind NLT 20 
Tablets to prepare a solution having a nominał concen¬ 
tration of 3 mg/mL. InitiaJly add Diluent 2 (75% of the 
volume of the fiask), stir for 30 min, and sonicate for 15 
min* * Diiute with Diluent 2 to yolume. Centrifuge a por- 
tion of the resulting solution, and use the supernatant. 
Sample solution B: Nominalty 0.6 mg/mL ot bupropion 
hydrochloride from Sample stock solution B in Diluent 2 
Chromatographic system 
(See Chromatogropny (621), System Suitability.) 

Modę: LC 

Detector: UV 226 nm 

Column: 4,6-mm x 10-cm; 3.5-pm packing LI 

Column temperaturę: 40 c 
Flow ratę: 1.5 ml/min 
Injection volume: 5 pi 
System suitability 

Samples: System suitability solution and Standard 
solution 

[Notę—S ee Tobie 16 for the re!ative retention times.] 
Suitability requirements 

Resolution: NLT 1.3 between bupropion hydrochlo¬ 
ride related compound F and bupropion hydrochlo¬ 
ride related compound C, System suitability solution 
Tailing factor: NMT 1.9, Standard solution 
Refative standard deviation: NMT 1.5%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution A or 
Sample solution B 

Calculate the pereentage of the labeled amount of 
bupropion hydrochloride (CuHisCINO ■ HCI) in the 
portion of Tablets taken: 

Resuft = {rufrs) x ( C s /C v ) x 100 

lu = peak response of bupropion hydrochloride 
from Sample solution A or Sample solution B 
n - peak response of bupropion hydrochloride 
from the Standard solution 
Q = concentration of USP Bupropion 

Hydrochloride RS in the Standard solution 
(mg/mL) 

Cu - nominał concentration of bupropion 

hydrochloride in Sample solution A or Sample 
solution B (mg/mL) 

Acceptance criteria: 90.0%-110.0% 

PERFORMANCE TESTS 
* DlSSOLUTION (711) 

For products labeled for dosing every 12 h 
Test 1 

Medium: Water; 900 mL 
Apparatus 2: 50 rpm 
Times: 1, 4, and 8 h 

Standard solution: (L/900) mg/mL of USP Bupropion 
Hydrochloride RS in Medium, where L is the tabel 
da im, in mg/Tablet Dii ute with Medium, if necessary. 
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Sample solution: Pass a portion of the solution under 
test through a suitable futer t and dilute with Medium, 
if necessary. 

Instrumental conditions 

(See Ultravioiet-Visłble Spectroscopy (857).) 

Modę: UVWis 

Anafytical wavefength: 298 nm 
Blank: Medium 
Analysis 

Samples: Standard solution and Sample solution 
Determine the percentages of the labeied amount of 
bupropion hydrochloride (CnHisCINO • HCI) 
dfssofved. 

To fe ran ces: See labie 2. 


Table 2 


Time 

Amount 

(bl 

Disso!ved 

1 

25%-45% 

4 

60%-85% 

8 

NLT 80% 


The percentages of the fabeled amount of bupropion 
hydrochloride (CnMisCfNO HCI) dissolved at the 
times specified conform to Acceptance Table 2 in 
<7H)- 

Test 2: If the product complies with this test, the la¬ 
bel tng indicates that it meets USP Dissolution Test 2, 
Medium: OT N hydrochloric add, pH 1.5 (prepared 
by transferring 50 mL of concentrated hydrochloric 
acid to 6000 mL of w a ter, adding 18 g of sodium hy- 
droxtde, mfxing, and adjusting with either diluted so¬ 
dium hydroxtde or hydrochloric acid to a pH of 1.5); 
900 mL, deaerated 
Apparatus 1: 50 rpm 
Times: 1, 2, 4, ano 6 h 

Buffer; 3.45 g of monobasic sodium phosphate 
monohydrate in 996 mL of water. Add 4,0 ml of tri- 
ethylamine, and adjust with phosphoric acid to a pH 
of 2.80, 

Mobile phase: Methanol and Buffer (35:65) 

Standard solution: (L/900) mg/mL of USP Bupropion 
Hydrochloride RS in Medium , where i is the labę] 
daim, in mg/Tablet 

Sample solution: Use portions of the solution under 
test, and pass through a nylon ftlter of 0.45-pm porę 
size. 

Chromatographic system 

(See Chromatograpny (62 1), System Suita bili ty.) 

Modę: LC 

Detector: UV 298 nm 
Column: 4.6-mm x 15-cm; packing LI 
Flow ratę: 1 m L/min 
Injection volume: 20 pL 
System suitabflity 
Sample: Standard solution 
Suitabillty reguirements 
Column efficienty: NLT 2000 theoretical plates 
Tailtng factor: NMT 2,0 
Relative standard deviatron: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Determine the percentages of the labeied amount of 
bupropion hydrochloride (CuHi&CINO ■ HCI) 
dfssolved. 

Tolerances: See Table 3. 


Table 3 


Time 

Amount 

(h) 

Dissolved 

1 

25%-50% 

2 

40%—65% 


Table 3 (Continued) 


Time 

Amount 

(h) 

Dissolved 

4 

65%-9G% 

6 

NLT 80% 


The percentages of the labeied amount of bupropion 
hydrochloride (C] 3 HisCING HCI) dissolved at the 
times specified conform to Acceptance Table 2 in 

{711}- 

Test 3: If the product complies with this test, the la- 
beling indicates that it meets USP Dissolution Test 3. 
Medium: Water; 900 mL 
Apparatus 2: 50 rpm. Use wire coli sinkers, if 
necessary, 

Times: 1, 2, 4, and 6 h 

Standard solution: (L/900) mg/mL of USP Bupropion 
Hydrochloride RS in Medium, where L is the label 
daim, in mg/Tablet Dilute with Medium , if necessary. 
Sample solution: Pass a portion of the solution under 
test through a suitabfe filter, and dilute with Medium, 
if necessary. 

Instrumental conditions 

(See Ultravioiet-Vlsibie Spectroscopy (857).) 

Modę: UV-Vis 

Anaiytica! wavelength: 250 nm 
Blank: Medium 
Analysis 

Samples: Standard solution and Sample solution 
Determine the percentages of the labeied amount of 
bupropion hydrochloride (CiaHłsGNO ■ HCI) 
dissolyed. 

Tolerances: See Tobie 4, 


Table 4 


Time 

00 

Amount Di$solved 
(for Tablets that 
contain 200 mg of 
bupropion 
hydrochloride) 

Amount DJssolved 
(for Tahlets that 
contain all other 
strengths of 
bupropion 
hydrochloride) 

1 

30%-5O% 

30%-55% 

2 

45%-65% 

50%-75% 

4 

65%-85% 

70%-90% 

6 

NLT 78% 

NLT 80% 


The percentages of the labeied amount of bupropion 
hydrochloride (C^HraCINO * HCI) dissolved at the 
times specified conform to Acceptance Table 2 in 
(711). 

Test 5: If the product complies with this test, the !a- 
beling indicates that it meets USP Dissolution Test 5. 
Medium: Water; 900 mL 
Apparatus 2: 50 rpm 
Times: 1, 3, and 6 h 

Standard solution: (L/900) mg/mL of USP Bupropion 
Hydrochloride RS in Medium, where L is the label 
daim, in mg/Tablet. Dilute with Medium, if necessary. 
Sample solution: Pass a portion of the solution under 
test through a suitable filter, and dilute with Medium, 
if necessary. 

Instrumental conditions 

(See UitravhlebVisible Spectroscopy (857).) 

Modę: UV-Vis 

Anaiytica! wavelength: 298 nm 
Celi: 0.5 cm 
Blank: Medium 
Analysis 

Samples: Standard solution and Sample solution 
Determine the percentages of the labeied amount of 
bupropion hydrochloride (CuHmCINO ■ HCI) 
dłssolved. 
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Tolerances: See Tobie 5. 


Table 5 


Time 

Amount 

(h) 

Dlssolved 

1 

35%—55% 

3 

65%-85% 

6 

NLT 80% 


The percentages of the labeled amount of bupropion 
hyarochEoride (C^H^ONO ■ HCI) dissoEved at the 
times specified conform to Acceptance Table 2 in 

( 711 ). 

Test 7: If the product complies with this test, the la- 
beiing indicates that it meets USP Dissoiution Test 7. 
Medium: 0.1 N hydrochlorie acid, pH 1,5 (prepared 
by transferring 50 mL of concentrated hydrochlorie 
acid to 6000 mL of water, adding 18 g of sodium hy- 
droxide, mixing, and adjusttng with either diluted so¬ 
dium hydroxide or hydrochlorie acid to a pH of 1.5); 
900 ml, deaerated 
Apparatus 1: 50 rpm 
Times: 1 , 2, 4, and 6 h 
Buffer: 3.45 g of monobasic sodium phosphate 
monohydrate in 996 mL of water. Add 4.0 mL of Erb 
ethylamine, and adjust with phosphoric add to a pH 
of 2,80. 

Mobile phase: Methanol and Buffer (45:55) 

Standard solution: (L/900) mg/mL of USP Bupropion 
Hydrochloride RS in Medium , where L is the la bel 
ciaim, in mg/Tablet 

Sample solution: Use portions of the solution under 
test, and pass through a nylon filter of 0,45-pm porę 
size. 

Chromatographic system 

(See Chromatogropny (621 ), System Suita bili ty.) 

Modę: LC 

Detector: UV 298 nm 
Column: 4.6-mm x 15-cm; packlng LI 
Flow ratę: 1 ml/min 
Injection vo!ume: 20 pL 
System suitability 
Sample: Standard solution 
Suitability requirements 

Column efficiency: NLT 2000 theoretical piates 

Tai ling factor: NMT 2.0 

Relative standard deviation: NMT 2.0% 

Analysis 

Sam pies: Standard solution and Sample solution 
Determine the percentages of the labeled amount of 
bupropion hydrochloride (C^HjaCiNO ■ HCI) 
dissolved. 

Tolerances: See Table 6. 


Table 6 


Time 

Chi 

Amount 

Dissobed 

1 

25%-50% 

2 

45%-70% 

4 

NLT 70% 

6 

NLT 80% 


The percentages of the labeled amount of bupropion 
hydrochloride (C T3 HiaCINO ■ HCI) dissolved at the 
times specified conform to Acceptance Table 2 in 
(711). 

Test 9: If the product complies with this test, the ta¬ 
bel ing indicates that it meets USP Dissoiution Test 9. 
Medium: 0.1 N hydrochlorie acid, pH 1.5 (prepared 
by transferring 50 mL of concentrated hydrochlorie 
acid to 6000 mL of water, adding 18 g of sodium hy- 
droxide, mixing, and adjusting with either diluted so¬ 


dium hydroxide or hydrochlorie add to a pH of 1.5); 
900 ml 

Apparatus 1: 50 rpm 
Times: 1, 2, 4, and 8 h 

Standard solution: (L/1000) mg/mL of USP Bupro¬ 
pion Hydrochloride RS in Medium , where L is Ehe la¬ 
bę! cfaim, in mg/Tabiet 

Sample solution: Pass a portion of the solution under 
test through a suitable filter. 

Instrumental condltions 
(See Uttraviolet~Visibie Spectroscopy (857).) 

Modę: UV-Vi5 

Analytical wave!ength: 298 nm 
Blank: Medium 
Analysis 

Sam pies: Standard solution and Sampie solution 
Determine the percentages of the labeled amount of 
bupropion hydrochloride (CnHiaCINO * MCI) 

_ dissolved. 

lolerances: See Tobie 7. 


Table 7 


Time 

m 

Amount 

Dis$oBved 

i 

20%~45% 

2 

35%-55% 

4 

55%-85% 

8 

NLT 80% 


The percentages of the labefed amount of bupropion 
hydrochloride (C 13 Hi 8 CINO ■ HCI) dissofved at the 
times specified conform to Acceptance Tobie 2 in 
(711). 

Test 10: If the product complies with this test, the 
labellng indicates that it meets USP Dissoiution Test 10. 
Medium: Water; 900 mL 
Apparatus 2: 50 rpm 
Times: 1, 2, 4, and 8 h 

Standard solution: (L/900) mg/mL of USP Bupropion 
Hydrochloride RS in Medium , where i is the la bel 
claim, in mg/Tablet 

Sampie solution: Pass a portion of the solution under 
test through a suitable filter. 

Instrumental condltions 
(See Ultraviolet-VłSible Spectroscopy {357).) 

Modę: UV-Vts 

Analytical wavelength: 298 nm 
Celi: 0,5 cm 
Blank: Medium 
System suitability 
Sample: Standard solution 
Suitability requtremertts 
Relatlve standard devlation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
bupropion hydrochloride (C 13 H ia CiNO < HCI) dis- 
soFved at each time point (i): 

Result, = (Aj/As) x Q x V x {1 fi) x 100 

At = absorbance of bupropion hydrochloride from 
the Sample solution at time point i 
As - absorbance of bupropion hyarochEoride from 
the Standard solution 
Q ~ concentration of USP Bupropion 

Hydrochloride RS in the Standard solution 
(mg/mL) 

V - volume of Medium , 900 mL 
i - label claim (mg/Tablet) 

Tolerances: See Table 8. 
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Table 8 


Time Point 
(h 

Time 

(h) 

Amount 

Dissofved 

i 

1 

20%-40% 

2 

2 

35%^60% 

3 

4 

55%-85% 

4 

8 

NLT 80% 


The percentages of the fabeled amount of bupropion 
hydrochloride (CuHibCINO - HCI) dissoived at the 
times specified conform to Acceptance Tobie 2 in 
(711). 

For products labeled for dosing every 24 h 
Test 4: If the product compJies with this test, the la- 
beling indicates that it meets USP Dissolution Test 4. 
Medium: 0.1 N hydrochlonc acid; 900 mL, deaerated 
Apparatus 1: 75 rpm 
Times: 2, 4, 8, and 16 h 

Standard solution: (1/900) mg/mL of USP Bupropion 
HydrochJoride RS In Medium, where L is the labef 
claim, in mg/Tabiet. Dilute with Medium, if necessary. 
Sample solution: Pass a portion of the solution under 
test through a suitable filter, and d El u te with Medium f 
if necessary. 

Instrumental conditions 

(See Ultraviolet-Visibfe Spectroscopy (857).) 

Modę: UV-Vfs 

Analyticai wavelength: 252 nm 
Blank: Medium 
Analysis 

Samples: Standard solution and Sample sotution 
Determine the percentages of the labeled amount of 
bupropion hydrochloride (CuHiaCINO - HG) 
dissolved. 

Tolerances: See Table 9. 


labie 9 


Time 

m 

Amount 

DissoEved 

2 

NMT 20% 

4 

20%^t5% 

8 

6S%-90% 

16 

NLT 80% 


The percentages of the Jabeled amount of bupropion 
hydrochionde (CnHisGNG ■ HG) dissolved at the 
times specified conform to Acceptance Table 2 in 
( 711 ). 

Test 6: if the product complies with this test, the la- 
beling indicates that it meets USP Dissolution Test 6. 
Medium: 0.1 N hydrochlonc acid; 900 mL, deaerated 
Apparatus 1: 75 rpm 
Times: 1, 2, 4, 8, and 12 h 

Standard solution: (L/900) mg/mL of USP Bupropion 
HydrochJoride RS in Medium, where i is the Jabel 
claim, in mg/Tabiet Dilute with Medium , if necessary. 
Sample solution: Pass a portion of the solution under 
test through a suitable filter, and dilute with Medium , 
if necessary. 

Instrumental conditions 

(See Ultramlet-Visibie Spectroscopy (8 57).) 

Modę: UV-Vis 

Analyticai wavelength: 298 nm 
Blank: Medium 
Analysis 

Samples: Standard solution and Sample solution 
Determine the percentages of the fabefed amount of 
bupropion hydrochloride (C T jHi a CINO ■ HG) 
dissolved. 

Tolerances: See Table 10 * 


Table TO 


Time 

th\ 

Amount 

Dissolyed 

1 

1 5%-35% 

2 

25%-50% 

4 

40%-65% 

8 

65%-90% 

12 

NLT 80% 


The percentages of the labefed amount of bupropion 
hydrochloride (CuHtaCINO * HG) dissoh/ed at the 
times specified conform to Acceptance Table 2 in 
(711). 

Test 8: 3f the product complies with this test, the la- 
bellng indicates that It meets USP Dissolution Test 8. 
Acid stage medium: 0.1 N hydrochlonc acid; 

900 ml 

Buffer stage medium: pH 6.8 phosphate buffer (see 
Reagents, indicators, and Solutions—Buffer Solutions); 
900 mL 

Apparatus 1: 75 rpm 

Times: 2 h In Add stage medium ; 3, 8, and 16 h in 
Buffer stage medium ♦ The time in the Buffer stage me¬ 
dium indu des the time In the Add stage medium . 
Standard solution: (L/900) mg/mL of USP Bupropion 
Hydrochionde RS in Add stage medium t where i is the 
label claim, in mg/Tablet 

Sample solution: Pass a portion of the solution under 
test through a suitable fifter of 0.45-um porę size. 
Instrumental conditions 
(See Ultrayioiet-Visible Spectroscopy (857).) 

Modę: UV-Vis 

Analyticai wavelength: 298 nm 
Blank: Medium 
Analysis 

Samples: Standard solution and Sample solution 
Determine the percentages of the labefed amount of 
bupropion hydrochloride (CuHigCING ■ HG) 
dissoived. 

Tolerances: See Tobie 1 L 


Table 11 


ilme 

m 

Amount 

Dissolved 

2 

NMT 10% 

3 

10%-30% 

8 

60%-90% 

16 

NLT 80% 


The percentages of the labeled amount of bupropion 
hydrochionde (CnHiaCINO ■ HCI) dlssolved at the 
times specified conform to Acceptance Table 2 in 
(711). 

Test 11: If the product complies with this test, the 
labeling indicates that It meets USP Dissolution Test Ih 
Acid stage medium: 0.1 N hydrochlonc actd; 

750 mL 

Buffer stage medium: pH 6.8 phosphate buffer (Add 
250 mL of 0.2 M tribasic sodium phosphate to the 
Add stage medium, adjust with 2 N hydrochlonc acid 
or 2 N sodium hydroxide to a pH of 6.8, if 
necessary.); 1000 mL 
Apparatus 2: 50 rpm 

Times: 2 h in Acid stage medium; 3, 8, and 16 h in 
Buffer stage medium, The time in the Buffer stage me¬ 
dium includes the time in the Add stage medium. 

Acid stage standard solution: 0,06 mg/mL of USP 
BupropEon Hydrochionde RS in Add stage medium. 
Sonication may be used to aid in dissolution. 

Buffer stage standard solution: 0.15 mg/mL of USP 
Bupropion Hydrochloride RS in Buffer stage medium. 
Sonication may be used to aid in dissolution. 
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Sample solution; Pass a portion of the solution under 
test through a suitable filier of 0,45-pm porę size. 
Instrumental conditions 
(See Ultraviolet-Visible Spectroscopy (857).) 

Modę: UV-Vis 

Analytical wavelength: 298 nm 
Celh 0,5 cm 

Blank: Acid stage medium or Buffer stage medium 

Analysis 

Samples: Acid stage standard solution , Buffer stage 
standard solution , and Sample solution 
Calculate the concentration (Q of bupropion hydro¬ 
chloride (CnHiaCINO ■ HG) In the sample withdrawn 
from the vessel at time point /: 

Resulh = (AJA s ) x C 5 

Ą = absorbance of bupropion hydrochloride from 
the Sample solution at time point i 
As = absorbance of bupropion hydrochloride from 
the Acid stage standard solution or Buffer 
stage standard solution 
G = concentration of USP Bupropion 

Hydrochloride RS in the Acid stage standard 
solution or Buffer stage standard solution 
(mg/ml) 

Calculate the percentage of the labeled amount of 
bupropion hydrochloride (GjHiaClNO * HCJ) 
dissolved at each time point (/): 

Resulti = G x V A x (1/i.) x 100 


Result* - {[G x (V B - Vś)] + (C, x V s )) x (1 /i) x 1 00 


Sample solution: Withdraw at least 10 ml of the so- 
fution under test and pass through a suitable filter, 
Instrumental conditions 
(See Ultraviolet-Visible Spectroscopy (857),) 

Modę: UV-Vis 

Analytical wavelength: 252 nm 

Celi 

For Tablets labeled to contain 150 mg: 0.1 cm 
For Tablets labeled to contain 300 mg: 0.05 cm 
Blank: Medium 
System suitability 
Sample: Standard solution 
Suitability requirements 
Relative standard dev1ation: NMT 3.0% 

Anaiysis 

Samples: Standard solution and Sample solution 
Calculate the concentration (Q of bupropion hydro¬ 
chloride (CnHisCINO - HG) In the sample withdrawn 
from the vessel at time point /: 

Resultr - (AJAs) x G 

Ai - absorbance of bupropion hydrochloride from 
the Sample solution at time point / 

Aj - absorbance of bupropion hydrochloride from 
the Standard solution 
G - concentration of USP Bupropion 

Hydrochforide RS in the Standard solution 
(mg/mL) 

Calculate the percentage of the labeled amount of 
bupropion hydrochloride (CnH 1E CINO - HCI) 
drssolved at each time point (i)\ 

Resulti = C,xl/x (1/1) x 100 


Results - ({G x [V e - (2 x V 5 )]} + KG + C,) x V s ]) x 
(1/1) x 100 


Resulb = ({C# x [V fl - (3 x l/j)]} + [<Q + G + G) x V $ ]) 
x (1/1) x 100 

C = concentration of bupropion hydrochloride in 
the portion of the sample withdrawn at time 
point i (mg/mL) 

V A = volume of Acid stage medium , 750 mL 
1 = label daim (mq/Tablet) 

V 0 - volume of Buffer stage medium, 1000 ml 

l/s = volume of Sample solution withdrawn from the 

Acid stage medium or Buffer stage medium 
(mL) 

Tolerances: See Table 12, 


Result* - {[C 2 x (V- 1/s)] + (C, x V s )) x (1/1) x 100 


ResulU = ({G x [V- (2 x V$]} + [(O + Cr) x V s ]) x (1/ 

1 ) x 100 


ResulŁi = ({G x [V- (3 x V s )]} + [(G + G + G) x l/ s ]) 
x (1/1) x 100 

C = concentration of bupropion hydrochloride in 
the portion of the sample withdrawn at time 
point / (mg/mL) 

V = volume of Medium f 900 mL 
i = label daim (mg/Tablet) 

Vs - votume of Sample solution withdrawn from the 
Medium (mL) 

Tolerances: See Table 13 . 


Table 12 


Ttme Point 

Ul 

Time 

m 

Amount 

Dissoived 

1 

2 

NMT 10% 

2 

3 

10%-30% 

3 

s 

55%-B5% 

4 

16 

NLT 75% 


The percentages of the Jabeled amount of bupropion 
hydrochloride (Ci 3 Hi B CINO ■ HCI) dissolved at the 
times specified conform to Acceptance Table 2 in 
(711). 

Test 12: If the product complies wrth this test, the 
labeling indlcates that it meets USP Dissoluthn Test 12. 
Medium: 0.1 N hydrochloric acid; 900 mL 
Apparatus 1: 75 rpm 
Times: 2, 4, 8, and 12 h 

Standard solution: (1/900) mg/mL of USP Bupropion 
Hydrochloride RS in Medium , where i is the label 
daim, In mg/Tablet 


Table 13 


Time Point 
(0 

Time 

W 

Amount 

Dis5olved 

1 

2 

NMT 25% 

2 

4 

25%--50% 

3 

8 

6Q%-85% 

4 

12 

NLT 30% 


The percentages of the labeled amount of bupropion 
hydrochloride (G 3 H 3S CINO * HG) disso!ved at the 
times specified conform to Acceptance Tabie 2 in 
(711). 

Test 13: If the product complies wlth this test, the 
labeling indicates that It meets USP Dissolution Test 13. 
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Medium: 0.1 N hydrochloric acid; 900 ml, deaerated 
Apparatus 1: 75 rpm 
Times: 2, 4, 8 , and 12 h 

Standard soiution: (Z./900) mg/mL of USP Bupropion 
Hydrochloride RS in Medium , where L is the label 
daim, in mg/Tablet 

Sample sofution: Withdraw at least 10 ml of the so- 
lution under test and centrifuge. Use the supernatant. 
Instrumental condrtions 
(See Ultraviolet-Visible Spectroscopy (857).) 

Modę: UV-Vis 

Analytical wavelength: 252 nm 
Celi: 0.1 cm 
Blank: Medium 
System suitability 
Sample: Standard soiution 
Suitability reguirements 
Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard soiution and Sample soiution 
Calculate the concentration (Cr) of bupropion hydro- 
chloride (CisHmCINO ■ HCI) in the sample withdrawn 
from the vessef at time point /: 


Medium: 0.1 N hydrochloric acid; 900 mL 
Apparatus 1: 75 rpm 
Times: 2, 4, 8 , and 16 h 

Standard soiution: (1/900) mg/mL of USP Bupropion 
Hydrochlortde RS in Medium, where L is the label 
daim, tn mg/Tablet. If necessary, dilute the soiution 
with Medium . 

Sample soiution: Pass a portion of the soiution under 
test through a suitable filter, Repiace the portion re- 
moved with the same vo!ume of Medium , If neces¬ 
sary, dilute the fil tratę with Medium . 

Instrumental conditions 
(See Ultraviolet-Visible Spectroscopy (857),) 

Modę: UV 

Analytical wavelength: 252 nm 
Blank: Medium 
Analysis 

Samples: Standard soiution and Sample soiution 
Calculate the concentratfon (Q of bupropion hydro¬ 
chloride (C^HisCINO ■ HCI) in the sample withdrawn 
from the vessel at time point /: 

Result = (Ai/ A 5 ) x Qx O 


Result = {AJAi) x Q 

Ai = absorbance of bupropion hydrochloride from 
the Sample sofution at time point i 
Ai - absorbance of bupropion hydrochlortde from 
the Standard soiution 
Q = concentration of USP Bupropion 

Hydrochloride RS in the Standard soiution 
(mg/mL) 

Calculate the percentage of the labeled amount of 
bupropion hydrochloride (GsH 1B CINO < HCI) 
dissolved at each time point (/): 

Result! = C } xVx (1/L) x 100 


Resultz = {[Cz x (V - V 5 )] + (G x V s )} x (1 /i) x 1 00 


A = absorbance from the Sample soiution at Ume 
point / 

Ai = absorbance from the Standard soiution 

Cs = concentration of USP Bupropion 

Hydrochloride RS in the Standard soiution 
(mg/mL) 

D = dilution factor for the Sample soiution, if 
needed 

Calculate the percentage of the labeled amount of 
bupropion hydrochloride (C ł 3 H ls CINO * HCI) 
dissolved at each time point (/): 

Result, « C, x V x (1/L) x 100 


ResulU = [(Q x V) + (C, x V S )J x ( 1 /L) x 100 


Result, = ({Cj x[V^( 2 x VJ)]) 4 [(G 4 G) x V s j) x (1/ 
i) x 1 00 


Result, = ({C, x[^(3x Vi)]} 4 [(G + 04 G) x V 5 ]) 
x ( 1 /L)x 100 

G = concentration of bupropion hydrochloride in 
the portion of the sample withdrawn at time 
point / (mg/mL) 

V - volume of Medium , 900 mL 
i - label daim (mg/Tablet) 

Vs = vo!ume of Sample soiution withdrawn from the 
Medium (mt) 

Tolerances: See Tobie 14. 


Table 14 


Time 

Point 

CO 

Time 

(h) 

Amount 

Dl£$olved 

CISO ma/Tabletl 

Amount 

DissoIved 

300 mq/Tabietl 

1 

2 

NMT 25% 

NMT 25% 

2 

4 

30%-55% 

25%-45% 

3 

8 

65 %-9Q% 

60%-8Q% 

4 

12 

NLT 80% 

NLT 80% 


The percentages of the labeled amount of bupropion 
hydrochloride (C 13 H ia ClNO • HCI) dissolved at the 
times spectfied conform to Accep tance Tobie 2 in 
(711). 

Test 14: If the product complies with this test, the 
labeling indicates that it meets USP Dissolution Test 14. 


Result, = {(G x 10 4 [(G 4 G) x VJ\} x (1 /L) x 100 


Result, = {(G x V) 4 [(G 4 G + G) x V 5 ]} x (1 fi) x 

100 

C = concentration of bupropion hydrochforfde in 
the portion of the sample withdrawn at time 
point / (mg/mL) 

V = volume of Medium , 900 mL 
L - label claim (mg/Tablet) 
l/s - volume of Sampie sofution withdrawn at each 
time point and replaced with Medium (mL) 
Tolerances: See Tobie IS. 


Table 15 


Time Point 

in 

Time 

(hi 

Amount 

Dis*o!ved 

] 

2 

NMT 20% 

2 

4 

20%-4£% 

3 

8 

55%-85% 

4 

16 

NLT 80% 


The percentages of the labeled amount of bupropion 
hydrochloride (CnHisCINO ■ HCI) dissolved at the 
times specified conform to Acceptance Table 2 in 
<7H). 

9 Uneformity qf Dosage Units (905): Meet the 
reąuirements 
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IMPURITJE5 

° ORGANIC tMPURITJES 

Diiuent 1, Sofution A, Solution B, Mobile phase, and 
Sampie solution A or Sample solution B: Proceed as 
directed in the Assoy. 

System suitability stock solution A: 0.02 mg/mL of 
USP Bupropion Hydrochloride Refated Compound C RS, 
0.02 mg/mL of USP Bupropion Hydrochforide Refated 
Compound F RS, and 0.012 mg/mL of USP 
3-Chforobenzoic Acid RS in methanol 
System suitability solution Ar 0.002 mg/mL of bupro¬ 
pion hydrochloride related compound C, 0.002 mg/mL 
of bupropion hydrochforide related compound F, and 
0,0012 mg/mL of 3-chlorobenzoic add from System 
suitability stock solution A in Diiuent 1 
System suitability stock solution B: 0.012 mg/mL of 
USP 3-Chlorobenzoic Add RS in methanol 
System suitability solution B: 0,0012 mq/mL of 
3-chlorobenzoic add from System suitability stock solu - 
tion B in Diiuent 1 

Standard solution: 0.001 2 mg/mL of USP Bupropion 
Hydrochloride RS in Diiuent 1 
Chromatographk system: Proceed as directed in the 
Assay except use a Detector as follows: 

Detector: UV 226 nm, adjusted ±2 nm so that the 
relative response factor regurrement is met. [Notę—- 
The peak responses of the compounds of mterest are 
very sensitive to changes in the detection wavelength.] 
System suitability 

Samples: System suitability solution A, System suitability 
solution fi, and Standard solution 
[NOTĘ—See Tobie 16 for the relative retention Limes.] 
Suitability requirements 

Resolution: NLT 1.3 between bupropion hydrochlo¬ 
ride related compound F and bupropion hydrochlo¬ 
ride related compound C, System suitability solution A; 
NLT 1.3 between bupropion hydrochloride C and 
3-chlorobenzoic add, System suitobility solution A 
Relative standard deviatron: NMT 10%, Standard 
solution 

Relative response factor: 3.8^1.5 for the peak re¬ 
sponse of 3-chlorobenzoic add in System suitability 
solution 8 divided by the peak response from bupro¬ 
pion in the Standom solution 

AnaJysis 

Samples: System suitability sofution B f Standard solu¬ 
tion, and Sample solution A or Sampie solution B 
Calcu late the percentage of 3-chlorobenzoic acid in the 
portion of Tablets taken: 

Resuit = (rjrs) x (Cs/Cu) x 100 

ru = peak response of 3-chtorobenzoic acid from 
Sample solution A or Sampie solution B 
fi = peak response of 3-chlorobenzoic add from 
System suitability solution B 

C s - concentration of USP 3-Chlorobenzoic Acid RS 
in System suitability solution B (mg/mL) 

Co - nominał concentration of bupropion 

hydrochloride in Sampie solution A or Sampie 
solution B (mg/mL) 

Calculate the percentage of each other degradation 
product in the portion of Tablets taken: 

Resuit = (ru/rs) x (G/G) x (1/F) x 100 

ru = peak response of each other degradation 
product from Sample solution A or Sample 
solution B 

rs = peak response of bupropion hydrochloride 
from the Standard solution 


Cs - concentration of USP Bupropion 

Hydrochloride RS in the Standard solution 
(mg/mL) 

Cu - nominał concentration of bupropion 

hydrochforide in Sample solution A or Sample 
sofution B (mg/mL) 

F ~ relative response factor for each other 
degradation product (see Tobie 16) 

Acceptance criteria: See Tobie 16 , 


TabJe 16 


Name 

Relative 

Retention 

Time 

f?eBative 

Response 

Factor 

Acceptance 

Criteria, 

NMT (%\ 

100 

mg 

or 

less 

150 

mg 

or 

cireater 

Bupropion 

amhe fl 

0.38 

1.2 

0.3 

0.3 

5,5,5- Thi- 

omorpholine 

derivative b 

0.56 

LI 

1.0 

1.5 

S t R,R r Thi- 
omorpholLne 
derivative c 

0.78 

1.1 

0,5 

0.4 

Bupropion 

1.0 

__ 

_ _ 

._ _ 

Bupropion 
related 
compound F 

1.71 

L8 

L2 

2.3 

Bupropion 
related 
compound C 

1.75 

1,7 

0.3 

0,3 

3-CNorobenzoEc 

add 

1.60 

— 

0.3 

0,3 

Bupropion dione 
deriyatiyetf 

2.25 

1.00 

0.4 

0.4 

Any unspecified 
degradation 
product 

— 

1.00 

0.2 

0.2 

To tal Impurfties 

— 

— 

3.2 

3.3 


a 2-AmJno-l (5-chlorophenyl)“1 -propanone, 

b (35,5 5,ó^-6-(3-Chtorophenyiyó-hydroxy-5~methyL3-thiomorpholirie tar- 
boxylic acid, 

c (3 5,5 R r 6 R) -6-( 3 - C h I o rop beny I )-ó-hy d roxy-5 - m ethy I - 3-th iom o rph ol tne ca r- 
boxylic acid, 

d 1 -(3-ChEoraphenyJ)propane-L2-dione. 

APDITIONAL REQUIREMENTS 

* Packaging and Storage: Preserve in well-closed contain- 
ers. Storę at controfled room temperaturę. Protect from 
light. 

o Labeling: When morę than one Dissolution test is given, 
the Jabeling States the Dissolution test used on!y if Test 1 
is not used. 

■ USP Reference Standards (11) 

USP Bupropion Hydrochloride RS 
USP Bupropion Hydrochloride Related Compound C RS 
1 -(3-Chlorophenyl)-2-hydroxypropan-1 -one, 

C e H*0->C! 184 6? 

USP Bupropion Hydrochloride Related Compound F RS 
1 -(3-Chforophenyf)-1 -hydroxypropan-2-one, 

C 9 Ho 0 2 CI 184.62 
USP 3-Chlorobenzoic Acid RS 
3-Chlorobenzok acid. 

C ? H 5 CiOz 156.57 
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Byspiroffie HydrochBorBde 



GiH 31 N 5 O z - HC! 421 36 

8-AzaspirQ[4,5]decane-7,9-dione, 8-[4-[4-(2-pyrimidinyl)- 
1 -piperazinyj]butyl]-, monohydrochJonde; 
W-[4-[4-(2-Pyrimfdinyl)-l -piperazinyl]butyl]-],1 - 
cyclopentanediacetamlde monohydrochlorlde 
[33386-08-2], 

DEFINITION 

Buspirone Hydrochloride contains NLT 97.5% and NMT 
102,5% of busptrone hydrochloride (C21H31N5O2 * HCf), 
calculated on tne as-is oasis. 

IDENTIFICATION 
® A. JNFRARED ABSORPTION (197K) 

* B. The relative retention limę of the major peak of the 
Sampfe solatfon corresponds to that of tne Standard solu¬ 
tion, as obtained in the Assay. 

• C. Identification Tests—General, Chloride (191) 

Sampie solution: 10 mg/ml in water 
Acceptance criteria: Meets the requirements 

ASSAY 
■ Procedurę 

Buffer A: 6,8 g/L of monobasic potassium phosphate 
and 0,93 g/l of sodium 1-hexanesulfonate monohy- 
dra te. Adjust with phosphoric acid to a pH of 3.4, 

Buffer B: 3.4 g/L of monobasic potassium phosphate 
and 3.52 g/L of sodium 1-hexanesuffonate monohy- 
drate. Adjust with phosphoric acid to a pH of 2.2. 
SoJution A: Acetonitriie and Buffer A (5:95) 

Solution B: Acetonitriie and Buffer B (75:25) 

Mobile phase: See Tobie 1. 


Table 1 


Time 

Solufioti A 

Solution B 

(min) 

im 

(%> 

0 

90 

10 

6 

90 

10 

34 

42 

58 

45 

42 

58 

55 

0 

100 

56 

100 

0 

60 

100 

0 

61 

90 

10 


Diluent: Solution A 

Impurities stock solution: 0.25 mg/mL each of USP 
Buspirone Reiated Compound A RS, USP Buspirone Re- 
lated Compound G RS, USP Buspirone Reiated Com¬ 
pound K R5, USP Buspirone Reiated Compound L RS, 
and USP Buspirone Reiated Compound N RS in 
acetonitriie 

System suitability solution: 1.0 mg/mL of USP Bus- 
irone Hydrochloride RS and 0.001 mg/mL each of USP 
usplrone Reiated Compound A RS, USP Buspirone Re- 
lated Compound G RS, USP Buspirone Reiated Com¬ 
pound K RS, USP Buspirone Reiated Compound L RS, 
and USP Buspirone Reiated Compound N RS in Diluent, 
from Impurities stock solution 

Standard solution: 0.1 mg/mL of USP Buspirone Hy- 
drochioride R$ In Diluent 


Sampfe solution: 0,1 mg/mL of Buspirone Hydrochlo- 
ride in Diluent 
Chromatographic system 
(See Chromatograpny (62 1), System Suitability.) 

Modę: LC 

Detector: UV 240 nm 

Coiumn: 4.6-mm x 1 5-cm; 5-iim packing LI 

Column temperaturę: 40° 

Flow ratę: 1 mL/min 
Injection volume: 20 pi 
System suitability 

Sampfes: System suitability solution and Standard 
solution 

Suitability requirements 

Resolution: NLT 2,0 between buspirone and bus¬ 
pirone reiated compound G peaks, System suitability 
solution 

Taiiing factor: NMT 1,5, Standard solution 
Relative standard deviation: NMT 0.92%, Standard 
solution 
Anaiysis 

Samples: Standard solution and Sampie soiution 
Calculate the percentage of buspirone hydrochloride 
(CziH^iNsOz ■ HCI) in the portion of Buspirone Hydro¬ 
chloride taken: 

Result - (rulrs) x (Cs/Cu) x 100 

ru - peak response from the Sampie solution 

Cs = peak response from the Standard solution 

Cs - concentration of USP Buspirone Hydrochloride 
RS in the Standard solution (mg/mL) 

Cu = concentration of Buspirone Hydrochloride In 
the Sampie solution (mg/mL) 

Acceptance criteria: 97,5%—1 02.5% on the as-is basis 

IMPURITIES 

* Residue on Ignitbon (281): NMT 0.5% 

Delete the fot łowi ng: 

** Heaw Metals, Method II (231): NMT 20 ppm* (OffltfaJ i. 

|aii-2018) 

o Organic Impurities 

Buffer A, Buffer B, Solution A, Soiution B, Mobile 
phase, Diluent, Impurities stock solution, and System 
suitability solution: Proceed as dlrected in the 4ssuy. 
Standard solution: 0.001 mg/mL each of USP Bus¬ 
pirone Hydrochloride RS, USP Buspirone Reiated Com- 
ound A RS, USP Buspirone Reiated Compound G RS, 
SP Buspirone Reiated Compound K RS, USP Buspirone 
Reiated Compound L R5, and USP Buspirone Reiated 
Compound N RS In Diluent 

Sampie solution: 1.0 mg/mL of Buspirone Hydrochlo- 
ride in Diluent 
Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 210 and 240 nm 
Column: 4.6-mm x 15-cm; 5-um packing LI 
Column temperaturę: 40° 

Flow ratę: 1 mL/min 
Injection volume: 20 pL 
System suitability 

Sampfes: System suitability solution and Standard 
solution 

[Notę—S ee Table 2 and 7b6/e 3 for relative retention 
times.] 

Suitability requirements 

Resolution at 240 nm: NLT 2.0 between buspirone 
and buspirone reiated compound C peaks, System 
suitability solution 
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Resolution at 210 nm: NLT 4.0 between buspirone 
reiated compound L and buspirone reiated com- 
pound N peaks, System suitability solution 
Relative standard deviatron: NMT 2.0% for each 
peak, Standard solution 

Analysrs 

Sam pies: Standard solution and Sampie solution 
For impurities detected at UV 240 nm 
Catcutate the percentage of buspirone reiated com- 
pound A or buspirone reiated compound G in the 
portion of Buspirone Hydrochloride taken: 

Result - (ru/rS) x (Q /Cu) x 100 

ru - peak response of buspirone reiated compound 
A or buspirone reiated compound G from 
the Sampie solution 

rs - peak response of busptrone reiated compound 
A or buspirone reiated compound G from 
the Standard solution 

Cs - concentration of USP Buspirone Reiated 

Compound A RS or USP Buspirone Reiated 
Compound G RS in the Standard solution 
(mg/mL) 

Cu - concentration of Buspirone Hydrochloride in 
the Sampie solution (mg/mL) 

Calculate the percentage of spedfied impurities and 
any other indivtdual Impurity in the portion of 
Buspirone Hydrochloride taken: 

Result« (rjr s ) x (C 5 /Q) x 0/F) x 100 

ru - peak response of spedfied impurities and any 
other indivtdua! impurity from the Sampie 
solution 

r 5 - peak response of buspirone from the Standard 
solution 

Cs - concentration of USP Buspirone Hydrochloride 
RS in the Standard solution (mg/mL) 

Cu = concentration of Buspirone Hydrochloride En 
the Sampie solution (mg/mL) 

F - refative response factor (see fahle 2) 
Acceptance criteria 

For impurities detected at UV 240 nm: See Tobie 2. 
Disregard any peak below 0.05%. 


labie 2 


Mamę 

Rełative 

Retention 

Time 

Reiative 

Response 

Factor 

Accep tance 
Criteria, 
NMT 

Busptrone reiated 
comDound A a 

0.2 

— 

030 

Spiroammonium salt b 

03 

1.0 

030 

B is pyrimi d i ny! pi per- 
azinyl butane^ 

0.6 

1.0 

0.10 

B Es py ri m i d i ny 1 pi per- 
azlnvlbutvl ethe^ 

0.7 

1.0 

0.10 

Buspirone open rlnq r 

0.8 

1.0 

03 


11 2-(PEperazin-1 -yl)py rimldine, 
b 8- ( Pyri m Ed in -2-y I )-8-aza-S-azoni asp i ro [4.5 }d eca ne. 
c T,4-Bist4-Cpyrimidin-2’-yl)piperazin-l -yl]butane. 
d Bts{4-[1 -(pydmfdlne-2-y4)piperazme-4-yl]butane-1 -y!) ether, 

* 2.’{1 -[2-OxG-2-((4-H-(pyrimidin-2'y0pEperazin-1 -yljbutyl}ami- 
no)ethy]]cyclopentyl}acetlc actd. 

f 4-[4-(Pyrimidin-2-yl)p|perazin-1 -yl] butyl 2-[1 -[2-oxQ-2-({4-[4-{py^im^di^^-2- 
y I) pi per a zi n-1 -y I] b uty I} a mi no )e thy l]cy c fo penty I) a ce ta te. 

91,4-DI(pyrimidin-2-yt)piperazrne. 

h Bis{444-Cpyrimidirł-2-y])piperazin-l -yl]butyl( 2,2'-(cydQpentane-l , 1 - 
diyl)diacetate. 

1 8-(4-[4-(5-Chiorqpy rtmidin-2-yE)piperazEn-1 -yl]bjtyl}-8-azaspiro[4.S]det- 
3ne-7 r 9-dione. 

i 4 -(7,9- D i oxo-8-aza spi ro[4,5 ]de ca n-8 -y I) bu (y I 2-( 1 -[2- oxo-2-({4 -(4 -(py r i ml - 
din-2-yI )pipe ra zin -1 -yI] bu tyf) a m EnojetnyIJcydope n ty 1}aceta te. 


Table 2 (Continued) 


Na me 

Relative 

Retention 

Time 

Relative 

Response 

Factor 

Acceptance 
Criteria, 
NMT {%! 

Buspirone open ring 
dimed 

0.9 

KO 

030 

Buspirone 

KO 

_ 

___ 

Buspirone reiated 
compound Cu 

KOS 

— 

0.10 

Buspirone diester 
dimer M 

KI 

1.0 

0.10 

Chlorobusptrone 1 

1.2 

KO 

0.10 

Buspirone open ring 
spirodimen 

K5 

0.5 

0,2 

Any other indivEdual 
imourity 

— 

KO 

0.10 

Totaf impurities 

— 


0.4 


1 2 (Pipę raz i n-1 -yl )py rimidine. 
b 8 - (Pyri mi din -2-yl)-8 -aza -5 -azo n ias p i ro [4.5]d ec an e. 
c 1,4-Bis[4-(pyrimidin-2-yl)piperazin-l -yljbutane. 
d Bis{4'[1 -(pyrfmidine-2-yl)piperflZine-4-yl]biJtane-1 -yl) ether. 
e 2*{ 1 -[2-0 xo-2-( {4T4-(py rimi d i n-2-y I) p ipe raz i n -1 -yljbutyljaml- 
no)e thy l]cy c to pen tyl} acelie ad d „ 

1 4-[4-(PyrEmidin-2-y|)piperazin-1 -yllbutyl 2-(l -[2-oxo-2-((4-[4-(pynmidEn-2- 
y i) p i p erazin -1 -y I ] bu ly l}am i no) ethy ijcycfo p en tyl) acetate. 
s 1,4-Dl(pyrimrdfn-2-yl)piperazirie. 

h Bis{4-[4-{pyrfmidin-2-yl)piperazin-t -yfjbutyI) 2,2 H -(cyclopentane-1,1 - 
dlyl)diacetate. 

" 8- {4 - [4 - (5 -Ch !o ropy ri m id i n-2-y J )pi pe ra zin -Ky f] b utył) -8-azaspi ro[4 . 5 ] de o 
ane-7,9-dione. 

1 4-(7,9-Dioxo-8azaspiro[4.5]decan-8-yl)butyl 2-(1 -[2-oxo-2-([4-[4-(pyrirni- 
d i n -2-y 1) p i per azi n -1 -y I] b u ty I) ami no)e E ny I ] cy do pe nty E) a c eta te. 

For impurities detected at UV 210 nm 

Calcurate the percenfage of buspirone reiated com¬ 
pound K, buspirone reiated compound L, or bus¬ 
pirone reiated compound N in the portion of Bus¬ 
pirone Hydrochloride taken: 

Result = (ruin) x (Cd Cu ) x 100 

fu = peak response of buspirone reiated compound 
K, buspirone reiated compound L, or 
buspirone reiated compound NI from the 
Sampie solution 

r* 55 peak response of buspirone reiated compound 
K, buspirone reiated compound l, or 
buspirone reiated compound N from the 
Standard solution 

C 5 = concentration of USP Buspirone Reiated 
Compound K RS, USP Buspirone Reiated 
Compound L RS, or USP Buspirone Reiated 
Compound N RS fn the Standard solution 
(mg/mL) 

Cy = concentration of Buspirone Hydrochloride in 
the Sampie solution (mg/mL) 

Calculate the pereentage of buspirone bromobutyl 
analog and any other lndividual impurity En the 
portion of Buspirone Hydrochloride taken: 

Result = (ru/r s ) x (Cs/Cy) x 100 

ro = peak response of buspirone bromobutyl 

analog and any other individual impurity 
from the Sampie solution 

O - peak response of buspirone from the Standard 
solution 

C 5 - concentration of USP Buspirone Hydrochloride 
RS in the Standard solution (mg/mL) 

Cu = concentration of Buspirone Hydrochloride En 
the Sampie solution (mg/mL) 

Acoeptance criteria 

For impurities detected at UV 210 nm: See Table 3. 
Disregard any peak below 0.05%. 
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Table 3 


Name 

ffelatiye 

Retention 

Time 

Acceptance 
Criteria, 
NWIT fSfc) 

Buspirone related compound K a 

0,6 

0.1 

Buspirone 

1.0 

_ 

Buspirone related compound L b 

1.7 

0.10 

Buspirone bromu butyl analogi 

l.S 

0.10 

Buspirone related compound N d 

1.9 

0.10 

Any other individua! impurity 


0.T0 

Total impurities 


0.2 


J 8-Aza spi ro [4,5 ]d eta ne- 7, 9’d ia ne, 
b 8 - (4-C h loro buty l)-8-azas pi ro[4.5 ]de c ane-7,9-d io ne. 

L 8-(4- B rom o bu ty I)- 8 - a za s pi ro[4 .5 ] deca n e- 7, 9-dione . 
d 8, 8C(B □ tan e-1,4 -d ty I )b is(8-azasp ira [4.5]d ec an e- 7,9-d i on e), 

5PECIFIC TESTS 

* Water Determination, Method I (921): NMT 0.5% 

ADDmONAL REQUIREMENT5 

® Packacjng and Storage: Preserve in tight, light-resistant 
containers, at controfled room temperaturę. 

* USP Reference Standards (11) 

USP Buspirone Hydrochloride RS 
USP Buspirone Related Compound A RS 
2 -(Piperazin- 1 ~yl)pyrimidine. 

C 3 H, 2 N, 164,21 

USP Buspirone Refated Compound C RS 
1,4-Di(pynrnidin-2-yl)piperazine. 

CuH h N ć 242.28 

USP Buspirone Related Compound K RS 
8-Azaspiro[4.5]decane-7,9-dione. 

C 9 H 13 N0 2 167.21 

USP Buspirone Related Compound L RS 
8(4-Lhlarobuty])-8-azaspIro[4.5]decane-7,9-dione. 
C 15 H 20 CINO 2 257.76 
USP Buspirone Related Compound N RS 
8,8'-(Butane-l,4-diyl)bis(8-azaspirG[4.5]decane-7,9- 
dione). 

C 22 hn^pA 388.50 


Buspirone HydrochBoride Tablets 

OEFINITION 

Buspirone Hydrochloride Tablets contain NLT 90.0% and 
NMT 110.0% of the labded amount of buspirone hydro¬ 
chloride (QiH 31 Ns 02 ■ HCI). 

IDENTIFICATION 

* A, Infrared Absorption (197K) 

Sample: Grind 20 Tablets to a fine powder, add 50 mL 
of chloroform, stir for 3-5 min, and filter into a 250-mL 
evaporating fiask, Evaporate the sofurion with the atd of 
a rotary evaporator to dryness at Iow heat. Use the 
residue. 

Acceptance criteria: Meet the repuirements 

• EL The relative retention time of the major peak of the 
Sample solution corresponds to that of the Standard solu - 
tion, as obtained in the Assoy. 

ASSAY 

o Procedurę 

Buffer A: 6.8 g/L of monobasic potassium phosphate 
and 0.93 g/L of sodium 1”hexanesulfonate monohy- 
drate, adjusted with phosphoric add to a pH of 3.4 
Buffer B: 3.4 g/L of monobasic potassium phosphate 
and 3.52 g/L of sodium ] 4iexanesulfonate monohy- 
drate, adjusted with phosphoric add to a pH of 2.2 


Solution A: Acetonitrile and Buffer A (5:95) 
Solution B: Acetonitrile and Buffer B (75:25) 
Mobile phase: See Tobie 7. 


Table 1 


Time 

(min) 

Solution A 
(%1 

Solution E 
(%ł 

0 

90 

10 

6 

90 

10 

34 

42 

58 

45 

42 

58 

55 

0 

100 

56 

100 

0 

60 

100 

0 

61 

90 

10 


Diluent: Solution A 

Impurities stock solution: 0.25 mg/mL each of USP 
Buspirone ReJated Compound A RS, USP Buspirone Re- 
Jated Compound C RS, USP Buspirone Related Com¬ 
pound K RS, USP Buspirone Related Compound L RS, 
and USP Buspirone Related Compound N R5 in 
acetonitrile 

System suitability solution; 1.0 mg/mL of USP Bus¬ 
pirone Hydrochloride RS and 0.001 mg/mL each of USP 
Buspirone Refated Compound A RS, USP Buspirone Re¬ 
lated Compound C RS, USP Buspirone Related Com¬ 
pound K RS, USP Buspirone Related Compound L RS, 
and USP Buspirone Related Compound N RS in Diluent 
from the Impurities stock solution 
Standard solution: 0,1 mg/mL of USP Buspirone Hy¬ 
drochloride RS in Diluent 

Sample solution: Nominally 0.1 mg/mL of buspirone 
hydrochloride from NLT 20 finely powdered Taoleb in 
Diluent, prepared as foliows. Transfer a suitable amount 
of the powder to a suitable volumetric fiask, Add 60% 
of the fiask volume of Diluent, and son i ca te for 30 min. 
Allow the solution to cool to room temperaturę, and 
then dilute with Diluent to volume, Centrifuge the solu¬ 
tion and filter the supernatant. Further dilute the filtrate 
with Diluent as needed, 

Chromatographk system 
(See Chromatograpny (62 1), System Suita bil i ty.) 

Modę: LC 

Detector: UV 240 nm 

Column: 4,6-mm x 15-cm; 5-pm packing LI 

Column temperaturę: 40° 

Flow ratę: 1 mL/min 
Injection volume: 20 piL 
System suitability 

Samples: System suitability solution and Standard 
solution 

Suitability reguirements 

Resolution: NLT 2.0 between the buspirone and bus¬ 
pirone related compound G peaks, System suitability 
solution 

Tailing factor: NMT 1.5, Standard solution 
Rdative standard deviation: NMT 1.0%, Standard 
solution 
Analysis 

Samples: S randa rd so lution and Sample solu tion 
Calculate the percentage of the labeled amount of bus¬ 
pirone hydrochloride (C 21 H 31 N 5 O 2 * * HCI) In the portion 
of Tablets taken: 

Result - (ryfrs) x ( C$/C u ) x 100 

r u = peak response from the Sample solution 

r 5 = peak response from the Standard solution 

C* - concentratlon of USP Buspirone Hydrochloride 
RS In the Standard solutton (mg/mL) 
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Cu ~ nominał concentration of buspirone 
hydrochloride in the Sample solution 
(mg/mL) 

Acceptance criteria: 90.0%-110.0% 

PERFORMANCE TEST5 
■ DlSSOLUTION <711) 

Medium: 0.01 N hydrochioric acid; 500 ml 
Apparatus 2: 50 rpm 
Time: 30 min 

Sample solution: Fiiter a pardon of the solution under 
test, and dilute with Medium as needed. 

Standard solution: USP Buspirone Hydrochloride RS in 
Medium having a concentration simifar to that expected 
in the Sample solution 
Instrumentai conditions 
Modę: UV 

Analytical waveJength: Maximum at about 235 nm 
Analysis 

Samples: Sample solution and Standard solution 
Calculate the percentage of the labeted amount of bus¬ 
pirone hydrochloride (C 21 H 31 N 5 O 2 - HG) dissolved: 

Result = (AJA s ) x C s x V x (1/L) x I GO 

Au - absorbance of the Sample solution 
As - absorbance of buspirone hydrochioride from 
the Standard solution 

Cs = concentration of USP Buspirone Hydrochloride 
RS in the Standard solution (mg/mL) 

1/ = volume of Medium , 500 mL 

L = label dalm (mg/Tablet) 

Tolerances: NIT 80% (Q) of the fabeled amount of 
buspirone hydrochloride {C 21 H 31 N 5 O 2 ■ HCI) is dtssolved. 
* Unhformity of Dosage Units (905): Meet the 
requirements 

IMPURITIES 

Organic Empurities 

Buffer A, Buffer B, Solution A, Solution B y Mobile 
phase, Diiuent, Impurities stock solution, and System 
suitability solution: Proceed as directed in the Assoy. 
Standard solution: 0,001 mg/mL each of USP Bus¬ 
pirone Hydrochloride RS, USP Buspirone Related Com- 
ound A RS, USP Buspirone Related Compound G RS, 

SP Buspirone Relateo Compound K RS, USP Buspirone 
Related Compound L RS, and USP Buspirone Related 
Compound N RS in Diiuent 

Sample solution: Nominally 1.0 mg/mL of buspirone 
hydrochloride from NLT 20 ftneiy powdered Tablets in 
Dlluent , prepared as foliows. Transfer a sultable amount 
of the powder to a suitable volumetric fiask, Add 60% 
of the fiask vofume of Dlluent , and sonlcate for 30 min. 
Altów the solution to cool to room temperaturę, and 
then dllute with Diiuent to vo!ume. Centrifuge the solu¬ 
tion and fiiter the supematant. Use the fi!tratę. 
Chromatographic system 
(See Chromatograpny (621), System Suitability .) 

Modę: LC 

Detector: UV 210 and 240 nm 
Column: 4.6-mm x 15-tm; 5-pm packing LI 

Column temperaturę: 40° 

Flow ratę: 1 mL/min 
Injection volume: 20 llL 
System suitability 

Samples: System suitability solution and Standard 
solution 

Suitability requirements 

Resolution at 240 nm: NLT 2.0 between the bus¬ 
pirone and buspirone related compound C peaks. 
System suitability solution 

Resolution at 210 nm: NLT 4,0 between the bus¬ 
pirone related compound L and buspirone related 
compound N peaks, System suitability solution 


Re!ative standard deviation: NMT 2,0% for each 
peak, Standard solution 

Analysis 

Samples: Standard solution and Sample solution 

For impurities deteeted at UV 240 nm 
Calculate the percentage of buspirone related com¬ 
pound A in the portlon of Tablets taken: 

Result = (rw/rs) x ( C 5 jC u ) x 100 

r u - peak response of buspirone related compound 
A from the Sample solution 

ri - peak response of buspirone related compound 
A from the Standard solution 

Cs - concentration of USP Buspirone Related 

Compound A RS in the Standard solution 
(mg/mL) 

Cu = nominał concentration of buspirone 
hydrochloride in the Sample solution 
(mg/mL) 

Calculate the percentage of any individual unspecified 
degradation product in the portlon of Tablets taken: 

Result - (fuffs) x (Cs/Cu) x 100 

ru - peak response of any individual unspecified 
degradation product from the Sample 
solution 

rs ~ peak response of buspirone from the Standard 
solution 

Q = concentration of USP Buspirone Hydrochloride 
R5 in the Standard solution (mg/mL) 

Cu = nominał concentration of buspirone 
hydrochloride in the Sample solution 
(mg/mL) 

Acceptance criteria 

For impurities deteeted at UV 240 nm: See Table 2. 
Disregard any peak belo w 0,05%. 


Table 2 


Na me 

Relative 

Retention 

Time 

Acceptance 

Criteria, 

NMT 

Buspirone reEated compound A j1 

0.2 

0.20 

Spiroammonium salt b - Ł 

03 

_ _ 

Bispynmidinyfpiperażlnyl butane^ 

0,6 

. _ 

B is py ri m i d i n v 1 p f pe ra zi n y 1 b u tyl eth e 

0.7 

_ _ 

Buspirone open rinq cf 

0.8 


Buspirone open rinq dimer ? 

0.9 

—. 

Buspirone 

1.0 


Buspirone related compound G ch 

1.05 

_ 

Buspirone di ester dimer 1 

1,1 

_ _ 

C h lo ro bu sp ironii 

1,2 

__ 

Buspirone ooen rinp spirodimen 1 

1.5 

— 


J 2-(Piperazin-l 'yOpyrrmidfne. 

h 8-(Pyri m i d in -2-yI) - 8-aza-5-azo na as p iro [4,5]decanę, 

c Proeess impurity induded for identification only and not Sncluded in the 

calculation of totai degradation produets. 

d 1,4-Bi 5 [4 - (pyrimi di n-2-yl) p i p erazi n-1 -yf] buta ne, 

* 8fs{4-[1 -(pyrimidine-2-y I)piperazine-4-yl] bu tane-1 -yl} ether. 

1 2-{1 -[2-Oxo-2-(f4“['4-(pyrimic!in-2*yl) piperazi n-1 -yl] bu tyl] ami¬ 
no) etnyl]cycio pe nty I} ac etic a cid. 

3 4 [4 (Pyri m id in -2-y I )pi pe ra z i n-1 -yl]butyl 2-[1 -[2-Qxo-2-({4-[4-(py nmidin-2- 
y E)pi pe razin-1 -y I Jbuty l]a m i n o)ethy I ] cydo penty I) a ce ta te. 
h 1 ,4-DE(py drnidin-2-yl)piperazine. 

i Bisf4-[4-(pyrimEdin"2-yl)pfperazin-l -yl]butyl) 2,2 f -(cydopentsme-1 ,1 * 
diyljd faceta te. 

!8~{4-[4-{5-ChJoro pyri rn[dTn-2-yl)pipera£i n-1-yl]butyl}-8-azćtspiro[4'5]cTec- 
ane-7,9-dEOne. 

k 4-(7,9-Dioxo-3-a2aspiro[4.5]decfln-8-yf)butyl 2-{l [2-oxo-2-(f4-[4-(pyrimi- 
di n-2-yl)pi pe ra z i n- 1 -yl] bu tyl}a m i n o)ethyl]cycEop en tyl} acetate. 
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Table 2 (Continued) 


Name 

ReBatke 

Retentlon 

Time 

Acceptance 
Criteria, 
NfWT <%> 

Any indivrdual unspecified 
deqradation nroduct 

— 

0.2 

Total imouritles 

__ 

See Tobie 3 


a 7-(Piperaziru1 -yl)pyrfmidine. 
b 8-( Py ri m f d in-2 -y 1) - 8- aza-5-azo nia spi ro{4.5 j d eca ne. 

c Protess Impurity induded for identificatEon only and not induded in the 
calculation of total degradation products. 
d 1 ,4-B]s[4-{pyrimjdfń-2-yl)p]perazin-l -yljbutane. 

11 Bis{4-[1 “(pyrimidine-2-yl)piperazine4-yf]butane-1 -yJ} ether 
1 2Ą\ [2-0xo2-({4-(4-(pyrfmidin-2-yl)piperazrn-1 -yfjbuty IJarru- 
n o)ethy Ijcy c I o pe ntyt) acetic a c id. 

<i 4-[4-(Pyrimidin-2-y tjprperazin-l -yljbuty I 2-{l -[ 2-0 xo -2-( {4-[4 (py ri mi d i n-2- 
y I }p rpe ra zin-1 -y I Jbu ty f) a m in o)ethy I ] cy dop en ty 1} acetate. 
h 1 H 4-Di(pyrimidin-2-yt)piperazFne- 

' Bis[4-[4-(pyrimidin-2-yl)piperazin-l -yt]butyl} 2,2'-{cydopentane-1,1- 
diyljdiacetate, 

• 8- (4-[4-(5 -Ch J oropy r imid in-2^y I) pi peraziri’1 -y ]]buty^8-azaspi r o[4.5]de c- 
ane-7,9-dfone. 

k 4-{7,9-DiQxo-B-azaspiro[4.5]decan-8-yJ)butyl 2-{l -[2-oxo-2-((4-[4“(pyrtmL 
d i n - 2-yf )pipe razi n -1 -y i]bu ty t}a m in D)e tny I ] cyclopen ty I) aceta te. 

For impurities detected at UV 210 nm 
Calcufate the percentage of any Individual unspecified 
degradation product in the portion of Tablets taken: 

Result - (fu/fs) x (Q/Cu) x 1 00 

r u = peak response of any individual unspecified 
degradation productfrom the Sample 
solution 

r$ - peak response of buspirone from the Standard 
solution 

Cs = conccntration of USP Buspirone Hydrochloride 
RS in the Standard solution (mg/ml) 

C u = nominał concentratlon of buspirone 
hydrochloride in the Sample solution 
(mg/mL) 

Acceptance criteria 

For impurities detected at UV 210 nm: See Table 3 . 
Disregard any peak below 0.05%. 


Table 3 


Name 

Relative 

Retention 

Time 

Acceptance 
Criteria, 
NMT (%) 

Buspirone related compound K 4lJ 

0,6 

_ 

Buspirone 

1.0 

_ 

Buspirone related compound L b - c 

1.7 

__ 

Buspirone bramo butyl anaiop 1 ^ 

1,8 

_ 

Buspirone related compound N L * 

1.9 

__ 

Any indiyidual unspecified 
depradation product 

— 

0.2 

Total impurities 

—, 

2.0’ 


11 8 - Aza s pi ro [4.5 Jd eca ne- 7,9-d i one. 

b Process impurity induded For Identification only and not induded in the 
calcuJation of total degradation products. 
c 8(4- Ch I orob u ty i )-8-azaspi ro [4.5 jd eca ne-7,9-d i on e. 
d 8-(4- Drom obu ty I )-0 - gzaspi ro[*1. S jde c a ne-7,9 - d lo ne. 
c 8,8' -(Butan e-1 ,4-diyl)bE5(8-aza5pjro[4,5]decane-7,9-diane). 

F Total impurities indude impurities detected at UV 240 nm. 

ADOmONAL REQU0REMENT5 

o Fackaglng and Storage: Preserve in tight, light-resistant 
contalners at controlled room temperaturę. 

* USP Reference Standards <11) 

USP Buspirone Hydrochloride RS 
USP Buspirone Related Compound A RS 
2-(Plperazln3 -yl)pyrimidlne. 


QHuN 4 164.21 

USP Buspirone Related Compound G RS 
l ; 4’Di(pynmidin-2-yi)piperazine. 

Ci 2 Hi 4 N 6 242.28 

USP Buspirone Related Compound K RS 
8 -Azaspi ro[4 .Sjdecane- 7,9-d ione. 

C ? H n NOz 167.21 

USP Buspirone Reiated Compound L RS 
8-(4-Chlorobutyl)-8-azaspiro[4,5]decane-7,9-dlone. 
CbHzoCINOz 257.76 
USP Buspirone Related Compound N RS 
8,8'-(Butane“1,4-diyJ)bis(8-azaspiro[4.5]decane-7 f 9- 
dione). 

C 22 H 32 N 2 O 4 388.50 


Busulfan 


H,c v 



C 6 Hu0 6 S 2 24630 

1.4- Butartedrol, dimethanesulfonate; 

1.4- Butanediof dimethanesulfonate [55-98-1]. 

DEFINITION 

Busulfan contains NLT 98,0% and NMT 100.5% of busulfan 
(CńHnOńSz), calculated on the drled basis. 

IDENTIFICATION 

* A. 

Sample: 100 mg 

Anaiysis: kuse tne Sample with 7 00 mg of potassium 
nitrate and a peliet of potassium hydroxide weighing 
250 mg. Cool, dissolve the residue in water, adaify with 
3 N hydrochloric add, and add a few drops of barlum 
chloride 15. 

Acceptance criteria: A white preclpitate is formed. 

* B. 

Sample: 100 mg 

Anaiysis: Add 10 ml of water and 5 mL of 1 N sodium 
hydroxide to the Sample . Heat until a dear solution rs 
obtained, 

Acceptance criteria: An odor characteristic of methane- 
sulfonic acid is perceptible. 

o C. 

Sample solution: Use the solution from the Ano/ys/s tn 
Identification test B. 

Anaiysis: Cool the Sample solution, and divide it into 
two eguai portions. To the first portion add 1 drop of 
potassium permanganate TS. Acidify the second portion 
of the solution with 2 N suifuric acid, and add 1 drop 
of potassium permanganate TS. 

Acceptance criteria 

For first portion: The purple color changes to viofet, 
then to blue, and finally to emerald-green. 

For second portion: The color of the permanganate is 
not discharged. 

ASSAY 
® Rrocedure 

Sample solution: Transfer 80 mg of Busulfan into a 
250-mL conical fiask. Add 30 mL of water, swirl, add 
phenolphthalein TS, and neutralize with 0.05 N sodium 
nydroxide. Connect the fiask to a reflux air condenser, 
and boi! the mixture gently for NLT 30 min, adding 
water occaslonally to maintain the volume. Cool to 
room temperaturo. 
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Tltrimetric system 
Modę: Direct titration 
Titrant: 0.05 N sodium hydroxide VS 
End point deteetion: Visua] 

Analysis: Add phenolphthalein T5 to the Sample solu¬ 
tion , and titrate with Titrant, Each mL of Titrant \s eguiv- 
alent to 6.158 mg of busulfan (CaHnOfiSz). 

Acceptance criteria: 98,0%-l 00.5% on the dried basis 

1MPURITIES 

• Residue on Ignition <281 >: NMT 0*1% 

SPECU PUC TE5TS 

® Meltsng Rangę or Temperaturę <741): 115°418° 

* lOSS ON DRYING (731) 

Analysis: Dry a sample under vacuum at 60° to con- 
stant weight. 

Acceptance criteria: NMT 2*0% 

AIDDITIONAL REQUIREMEMTS 

a Packaging and Storage: Preserve in tight containers. 

® Labeling: The label bears a waming that great care 
should be taken to prevent inhaling partkles of Busulfan 
and exposing the skin to it. 


Busulfan Tablets 


DEFINITION 

Busulfan Tablets contain NIT 93.0% and NMT 107.0% of 

the labeied amount of busulfan (CeHijOfiSa)- 

IDENTIFICATflON 

9 A. 

Sample: A suitabie number of Tablets 

Arialysis: Pufverize the Sample and extract the powder 
with several portions of acetone* Evaporate the eonv 
bined acetone extraets, with the a id of a current of air, 
on a steam bath. 

Acceptance criteria: The dry residue melts at about 

115°* 

9 B. 

Sample: 100 mg of the powder obtarned in Identifica¬ 
tion test A 

Analysis: Fuse the Sampie with 100 mg of potassium 
nitrate and a pelfet of potassium hydroxide weighing 
250 mg. Cool, dissolve the residue in water, acidify with 
3 N hydrochloric acid, and add a few drops of barium 
chloride TS. 

Acceptance criteria: A white p red pi tatę is formed. 

« C. 

Sampie: 100 mg of the powder obtained in Identifica¬ 
tion test A 

Analysis: Add 10 mL of water and 5 ml of 1 N sodium 
hydroxide to the Sample . Heat unttl a elear solution is 
obtained* 

Acceptance criteria: An odor characteristic of methane- 
sulfonic acid is perceptible, 

<* D. 

Sample solution: Use the solution from Identification 
test C 

Analysis: Cool the Sampie solution, and divide it into 
two egual portions. To the first portion add 1 drop of 
potassium permanganate TS. Acidify the second portion 
of the solution with 2 N sulfuric add, and add 1 drop 
of potassium permanganate TS. 

Acceptance criteria 

For first portion: The purple color changes to violet, 
then to blue, and finally to emerald-green* 

For second portion: The color of the permanganate is 
not discharged. 


ASSAY 
o Procedurę 

Guard against accidental inhalation of the fine powder. 
Sample solution: Transfer an equiva!ent to 80 mg of 
busulfan, from fmely powdered Tablets (NLT 40), to a 
100-mL beaker. Extract with four 20-mL portions of ac¬ 
etone, each time stirring the mixture welt. Allow the 
insoluble matter to settfe, and decant the supernatant 
thruugh d sinLered-glass filtei into a 250-mL conica) 
fiask. Evaporate the combined acetone extracts to about 
10 mL, add phenolphthalein TS, and neutralize with 
0.05 N sodium hyclroxide* Evaporate to dryness, and 
add about 30 ml of water. Connect the fiask to a reflux 
air condenser, and boil the mixture gently for NLT 30 
min, adding water occasionally to maintaln the volume. 
Cool to room temperaturę. 

Titrimetric system 
Modę: Direct titration 
Titrant: 0.05 N sodium hydroxide VS 
Endpoint deteetion: Visual 
Analysis: Add phenolphthalein TS to the Sample solu¬ 
tion , and titrate with Titrant. Each mL of Titrant is equiv- 
alent to 6.158 mg of the labeied amount of busulfan 
(C6 H h O*). 

Acceptance criteria: 93.0%-! 07.0% 

PERFORMANCE TEST5 
9 Disintegration <701) 

Time: 30 min, the use of dlsks being omitted 
Acceptance criteria: Meet the regufrements 

* Unfformlty of Dosage Units (905): Meet the 
reguirements 

ADD9TBONAL REQUBREKVIENTS 
o Packaging and Storage: Preserve in well-dosed 
containers. 


Butabarbital 



C t{ ,H 16 N ? 0 3 212.25 

2,4,6(1 tf, 3/f, 5 ft)-Py fi mrdinetrione, 5-ethyl-5-(1- 
methyl propyl)-; 

S-sec-ButyLS-ethylbarbiturlc acid [125“4G“6]* 

DEFINITION 

Butabarbital contains NLT 98*5% and NMT 101.0% of buta¬ 
barbital (CidHusNiOi), calcu!ated on the dried basis. 

IDENTIFICATION 

o A. Dnfrared Absorption (197M) 

ASSAY 
9 Procedurę 

Interna! standard solution: 2 mg/mL of tetracosane In 
chloroform 

Standard stock solution: 2 mg/mL of USP Butabarbital 
RS in chloroform 

Standard solution: 1 mg/mL of USP Butabarbital RS 
from Standard stock solution in fnternal standard solution 
prepared as follows. Combine 10.0 mL of Standard stock 
solution and 10.0 mL of Interna! standard solution. 

Sample stock solution: 2 mg/mL of Butabarbital in 
chloroform 

Sampie solution: 1 mg/mL of Butabarbital from Sampie 
stock solution in internaI standard solution prepared as 
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follows, Combine 10.0 ml of Sample stock solution and 
10.0 mL of Interna! standard solution, 

Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: GC 

Detector; Flame ionizatEon 

Column: 4-mm x 1.8-m; 10% phase G37 on support 
SI AB 

Temperatures 
Injectron port: 26Q C 
Detector: 300° 

Column; 260° 

Carrier gas: Dry nitrogen 
FIow ratę: 50 mL/mrn 
Injectron volume: 2 pi 
System suitability 
Sample: Standard solution 

[Notę—T he relative retention times for butabarbital and 
tetracosane are 0.6 and 1.0, respectively.] 

Suitability requirements 
Resolution: NLT 3.0 between butabarbital and 
tetracosane 

Tailing factor: NMT 1.3 for butabarbital and NMT 
1.2 for tetracosane 

Relative standard deviation: NMT 1,0% 

Analysis 

Samples: Standard solution and Sample solution 
CaJculate the percentage of butabarbital (CiohhsNzCb) 
in the portion of Butabarbital taken: 

Result - (Ru/Rs) x (C 5 /C u ) x 100 

Ru = peak response ratio of butabarbital to the 
interna! standard from the Sample solution 
Rs = peak response ratio of butabarbital to the 

interna! standard from the Standard solution 
Cj - concentration of USP Butabarbital RS in the 
Standard solution (mg/mL) 

Cu = concentration of Butabarbital in the Sample 
solution (mg/ml) 

Acceptance criteria: 98.5%-l 01.0% on the dried basis 

IMFURITIES 

* RESIDUE ON JlGNITtON (281): NMT 0.1% 

» Organic Bmpurbties 

Diluent: Chloroform and methanof (50:50) 

Standard solution A: 4.0 mg/mL of USP Butabarbital 
RS in Diluent 

Standard solution B: 0.4mg/mL of USP Butabarbital 
RS from Standard solution A in Diluent 
Sample solution: 40 mg/mL of Butabarbital in Diluent 
Chromatographic system 
(See Chromatograpny (621), Thin-Layer Chromało - 
graphy.) 

Modę: TLC 

Adsorbent: 0.25-mm layer of chromatographic silica 
gei mixturę 

Application volume: lOpL 

Developing solvent system: Acetone, methylene chlo- 
ride, methanoi, and ammonium hydroxide (5:3:1:1) 
Spray reagent: A solution of mercurous nitrate di hy¬ 
dra te in 0.15 N nitric add (1 in 100) 

Analysis 

Samples: Standard solution A, Standard solution B f and 
Sample solution 

Proceed as directed in the chapter. Develop the chro¬ 
ma tog ram in the Developing solvent system untii the 
solvent front has moved about three-fourths of the 
length of the piąte. Remove the piąte from the devel- 
oping chamber, and dry under a current of air. Spray 
the piąte with Spray reagent , and immedtately estimate 
the mtensities of any spots of the Sample solution , 
other than the principal spot, in comparison with Stan¬ 
dard solution B, 


Acceptance criteria: The Rf vafue of the principal spot 
of the Sample solution corresponds to that of Standard 
solution A; and the sum of the intensitEes of any second- 
ary spots of the Sample solution is NMT the intensity of 
the principal spot produced by Standard solution B, cor- 
responding to NMT a totaf of 1% of impuntEes. 

SPEC8F1C TESTS 

o IWIełtbng Rance or Temperaturę, Ciass la (741): 

164 °- 167 ° 

& Lass on Drying (731) 

Analysis: Dry at 105° for 2 h. 

Acceptance criteria: NMT 1,0% 

ADOBTIONAL REQUIREIVBENTS 

* Packaging and Storage; Preserve in tight contalners. 

* USP Referencie STANDARDS (11) 

USP Butabarbital RS 


Butaharbftall Sodium 



CioH,;N;NaOj 234.23 

2,4,6(1 H,3H f 5h O-Pynmidinetrione, 5-ethyl-5-(l- 
m et hy loro pyl)-, monosodium salt; 

Sodium S-sec-butyl-S-ethylbarbiturate [143-81 -7], 

DEFINITION 

Butabarbital Sodium contains NLT 98.2% and NMT 100,5% 
of butabarbital sodium (CinHisNaNaO*), calculated on the 
dried basis. 

IDENTIFICATION 
a A. INFRARED ABSORPTION (197K) 

Sample: 150 mg of Butabarbital Sodium 
Analysis: Transfer the Sample to a suitable separator, 
dissolve En 10 mL of water, and add 15 mL or 3 N hy- 
drochloric add. Extract with three 20-mL portions of 
chloroform, f liter the extracts through anhydrous so- 
dEum sulfate, and collect the extracts in a suitable 
beaker. Evaporate the combined extracts on a steam 
bath with the aid of a current of air to dryness, and dry 
the residue at 105° for 2 h. 

Acceptance criteria: Meets the requirements 
* B. Ultraviolet Absorption (197U) 

Analytical wavelength: 240 nm 
Buffer: pH 9.6 a I kalinę bora te buffer (see Reagents, In- 
dicators, and Solutions—Buffer Solutions) 

Standard solution: 10 jag/ml of USP Butabarbital RS in 
Buffer 

Sample solution: 10 pg/mL of Butabarbital Sodium in 
Buffer 

Acceptance criteria: Absorptivities, calculated on the 
dried basis, do not differ by morę than 3,0%, 

« C Identification Tests—General, Sodium (191) 

Sample: 100 mg of Butabarbital Sodium 
Analysis: fgnite the Sample , and proceed as directed in 
the chapter using the residue, 

Acceptance criteria: Meets the reguirements 

AS5AY 
o Procedurę 

Buffer: pH 9.6 a!kalinę borate buffer (see Reagents, in - 
dicators, and Solutions—Buffer Solutions) 

Standard stock solution: 0.125 mg/mL of USP Butabar- 
bitai RS in Buffer 
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Standard solution: 0.0125 mg/mL of USP Butabarbital 
RS from Standard stock solution in Buffer 
Sample stock solution: 0.140 mg/mL of Butabarbital 
Sodium in Buffer 

Sample solution: 0,0140 mg/mL from Sample stock so¬ 
lution in Buffer 

Instrumental conditions 
Modę: UV 

Analytical wavelength: Maximum absorbance at 
about 240 nm 
Blank: Buffer 
Analysis 

Sam pies: Standard solution, Sample solution, and Blank 
Concomitantly determine the absorbances of the 
Solutions. 

Calculate the percentage of butabarbital sodium 
(CmHi^NhNaCb} in the portion of Butabarbital Sodium 
taken: 

Result - (Au/A$) x (Cs/Cu) x x 100 

Au - absorbance of the Sample solution 
As = absorbance of the Standard solution 
Q - concentration ot USP Butabarbital RS in the 
Standard solution (pg/mL) 

Cu - concentration of Butaoarbital Sodium in the 
Sample solution (ug/mL) 

M r1 = molecular weśght of butabarbital sodium, 
234.23 

M r 2 = molecular weight of butabarbital, 212,25 
Acceptance criteria: 98.2%-100* *5% on the dried basis 

IMPURITIES 


Delete the following: 

•• Heavy Metals, Method II (231): NMT 30 ppm* (OftfcmJ I- 

jan-201flj 

a Orcanic Imrurities 

Diluent; Chloroform and methano! (50:50) 

Standard solution A: 4.0 mg/mL of USP Butabarbital 
RS in Diluent 

Standard solution B: 0.4 mg/mL of USP Butabarbital 
RS from Standard solution A in Diluent 

Sample solution: 44 mg/mL of Butabarbital Sodium in 
Diluent 

Chromatographic system 

(See Chromatograpny (621), Thin-Layer Chromato- 
graphy.) 

Modę: TLC 

Adsorbent: 0.25-mm layer of chromatographic silka 
gel mixture 

Application volume: 10 pl 

Developing sofvent system: Acetone, methylene chlo- 
ride, methanol, and ammonium hydroxide (5:3:1:1) 
Spray reagent: A solution of mercurous ni tratę dihy* 
drate in 0.15 N nitric acid (1 in 100) 

Analysis 

Samples: Standard solution A t Standard solution B, and 
Sample solution 

Devefop the chromatogram In the Developing soivent 
system until the solvent front has moved about three- 
fourths of the length of the piąte. Remove the piąte 
from the developing chamber, and dry under a cur- 
rent of air. Spray the piąte with Spray reagent, and 
immediately estimate the intensibes of any spots of the 
Sample solution, other than the principal spot, in com- 
parison with Standard solution B . 

Acceptance criteria: The fi F value of the principal spot 
of tne Sample solution corresponds to that of Standard 
solution A; and the sum of the Śntensities of any second- 
ary spots of the Sample solution is NMT the intensity of 
the principal spot produced by Standard solution B , cor- 
responding to NMT a total of 1% of impurities. 


SPECiriC TEST5 

* COMPLETENESS OF SOLUTION 

Sampie solution: Dissolve 1,0 g of Butabarbital Sodium 
In 10 mL of carbon dioxide-free water. 

Acceptance criteria: After 1 min, the solution is elear 
and free from undissofved solid. 

• PH (791) 

Sample solution: Use the Sampie solution from the test 
for Completeness of Solution* 

Acceptance criteria: 10.0-11.2 

* Loss on Drying (731) 

Analysis; Dry at 150° to constant weight. 

Acceptance criteria: NMT 5.0% 

ADDITIONAL REQUIREMENT$ 

• Packaging and Storace: Preserve in tight containers. 

B USP Reference Standaros (11) 

USP Butabarbital RS 


ButatbarfoBttal Sodioam Ora? Solutiore 

DEFINITION 

Butabarbital Sodium Orał Solution contaEns NLT 90.0% and 
NMT 110.0% of the labeled amount of butabarbital so¬ 
dium (CioHisNzNaOs). 

IDENTIFICATION 

* A, INFRARED ABSORPTION (197K) 

Sample: Transfer an equlvalent to 150 mg of butabarbi- 
tai sodium from a volume of Orat Solution, to a 
separator. Render it distinctly alkaline by the addition of 
1 N sodium hydroxide, and saturate it with sodium 
chloride, Extract the mixture with two 15-mL portions 
of ether, and discard the ether. Acidify the soiution with 
hydrochloric acid, and render it just alkaline to litmus 
by adding smali portions of sodium bicarbonate (car- 
bonate-free). Extract the liberated acid barbiturate using 
five 20-mL portions of chloroform, Wash the combrned 
chloroform extracts with 10 mL of water acidified with 
1 drop of hydrochloric acid, then extract the water with 
10 mL of chloroform, adding the latter to the main 
chloroform solution. Pass the chloroform solution 
through a pledget of cotton or other suita ble filter, pre- 
viou$ly washed with chloroform, into a tared beaker, 
and finally wash the separator and the filier with three 
5-mL portions of chloroform. Evaporate the combined 
chloroform soiution and washlngs on a steam bath with 
the aid of a current of air to dryness, and dry the resh 
due at 105° for 2 h. 

Acceptance criteria: Meets the requirements 
o B. The retention time of the butabarbital peak of the 
Sample solution corresponds to that of the Standard soiu¬ 
tion, as obtained in the Assay. 

AS5AY 
o Procedurę 

Solution A: Dissolve 2,0 mL of bromine and 10 g of 
potassium bromide fn 60 mL of water. 

Solution B: Sodium metabisulfite in water (1 in 10) 
Interna! standard solution: 0.7 mg/mL of secobarbita! 
in chloroform 

Standard solution: 1 mg/mL of USP Butabarbital RS 
and 1.4 mg/mL of secobarbital in chloroform 
Sample stock solution: Nominally 0.3 mg/mL of buta¬ 
barbital sodium from Orał Solution prepared as follows. 
Transfer a volume of Orał Solution, equivalent to 30 mg 
of butabarbital sodium, to a separator, Add I mL of So¬ 
lution A, and swirl. Al Iow to stand for 5 min, add 1 mL 
of Solution B, and swirl, Add 300 mg of sodium bicarbo¬ 
nate in smali portions, with mixing, and extract with 
four 10-mL portions of chloroform. Pass the extracts 
through about 15 g of anhydrous sodium sulfate that is 
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supported on a funnei by a smali pledget of glass wool. 
Colfect the combined filtrates in a 50-mL volumetric 
fiask, wash the sod fum sulfate with 5 mL of chloroform, 
collecting the washing with the filtrate, dilute with chlo¬ 
roform to volume, and mix, 

[Notę —This solution Includes a bromlnation step for 
elimination of parabens and a carbonate-chloroform 
extraction for elimination of benzoic add,] 

Sample solution: Combine 2.0 mL of Sample stock solu¬ 
tion with 2.0 ml of interna! standard solution in a su i La¬ 
bie Container, and reduce the volume to about 1 mL by 
evaporation, with the afd of a stream of dry nitrogen, 
at room temperaturę. 

Chromatographrc system 
(See Chromatograpny (621), System Suita bili ty.) 

Modę: GC 

Detector: Flame ionization 

Cofumn: 4-mm x 0.9-m glass; packed with 3% liguid 
phase G10 support on 80- to 10-mesh SI A 
Temperatures 
Injection port: 225° 

Detector: 225° 

Column: 200 ±10° 

Carrier gas: A suitable gas such as dry nltrogen 
Ffow ratę: 60-80 mL/min 
Injection volume: 5 pL 
System suitability 
Sample: Standard solution 

[Notę—T he relative retentfon times for butabarbital and 
secobarbital are O.ó and 1.0, respectively.] 

Resolution: NIT 2.4 between butabarbital and 
secobarbital 

Tailing factor: NMT 2.0 each for butabarbital and 
secobarbital 

Relative standard deviation: NMT 1.5% for the peak 
response ratio of butabarbital to the interna! standard 

Analysis 

Samples: Standard solution and Sample solution 
Calcu late the percentage of the labeled amount of bu¬ 
tabarbital soaium (CioHisN^NaCh) in the portion of 
Orał Solution taken: 

Result = (Ru/Rs) x (Cy /Cu) x (Mn/H*) x 100 

Ru - peak response ratio of butabarbital to the 
interna) standard from the Sample solution 
Rs = peak response ratio of butabarbital to the 

internat standard from the Standard solution 
Cs “ concentration of USP Butabarbital RS in the 
Standard solution (pg/mL) 

Cu = nominał concentration of butabarbital sodlum 
in the Sample solution (pg/mL) 

M f i - molecular weight of butabarbital sodium, 

234.23 

Mri - molecular weight of butabarbital, 212.25 
Acceptance criteria: 9Q,0%-11 0.0% 

OTHER COMPONENT5 

• ALCOHOL Determination, Metbod li {611): Between 
95.0% and 115.0% of the labeled amount of alcohol 
<QH*OH) 

ADDSTIONAL REQUIREMENT$ 

a Packaging and Storage: Preserve in tight containers. 

Storę at controlled room temperaturę. 


* USP ReFEHENCE STANDARD* (11) 

USP Butabarbital RS 


Butabarbital Sodium Tablets 


DEFINITION 

Butabarbital Sodium Tablets contain NLT 90.0% and NMT 
110.0% of the labeled amount of butabarbital sodium 

(CioHuNaNaOs). 

IDENTIFICATION 

* A. The retention time of the butabarbital peak of the 
Sample solution corresponds to that of the Standard solu¬ 
tion, as obtained in the Assay. 

ASSAY 
o Procedurę 

Solution A: Ammontum hydroxide in water (1 in 25) 
fnternal standard solution: 1.2 mg/mL of secobarbital 
in chloroform 

Standard solution: 0.8 mg/mL of USP Butabarbital RS 
and 1 mg/mL of secobarbital in chloroform 
Sample stock solution: Finely powder NLT 20 Tablets. 
Transfer a portion of the powder, equivalent to 50 mg 
of butabarbital sodium, to a 50-mL volumetric fiask. 

Add 35 mL of Solution A t and dilute with water to vol- 
ume. Fil ter, if necessary, dlscarding the first 15 ml of 
the filtrate, and transfer 25.0 mL of the elear solution to 
a separator. Add 2 mL of hydrochloric acid, and extract 
with three 25-mL portlons of chloroform. Fi [ter the ex- 
tracts Lhrough about 15 g of anhydrous sodium sulfate 
that is supported on a funnel by a smali pledget of 
glass wool. Collcct the combined filtrate in a 100-m.L 
yolumetric fiask, and wash the sodium sulfate with 
15 mL of chloroform, collecting the washing with the 
filtrate, Dilute with chloroform to volume, 

Sample solution: Combi ne 4.0 mL of Sample stock solu¬ 
tion with 1.0 mL of InternaI standard solution in a suita- 
ble Container. Reduce the volume to about 1 mL by 
evaporation, with the ald of a stream of nltrogen, at 
room temperaturę. 

Chromatographic system 
(See Chromatograpny (621 ), System Suitability*) 

Modę: GC 

Detector: Flame ionization 

Column: 4-mm x 0.9-m glass; packed with 3% !iqutd 
phase G10 support on 80- to 10-mesh SI A 
lemperatures 
Injection port: 225° 

Detector: 225° 

Column: 200 ± 10“ 

Carrier gas: A suitable gas such as dry nitrogen 
Flow ratę: 60-80 mL/min 
Injection volume: 5 pL 
System suitability 
Sample; Standard solution 

[NOTĘ—The relative retention times for butabarbital and 
secobarbital are O.ó and 1.0, respectively.] 

Resolution: NLT 2.4 between butabarbital and 
secobarbital 

Tailing factor: NMT 2.0 each for butabarbital and 
secobarbital 

Relative standard deviation: NMT 1.5% for the peak 
response ratio of butabarbital to the internat standard 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of bu¬ 
tabarbital sodium (CioHisNzNaOj) in the portion of 
Tablets taken: 


Result = (Ru/Ri) x (C s /C 0 ) x x 100 
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Ru = peak response ratio of butabarbital to the 
interna! standard from the Sample solution 
R s - peak response ratio of butabarbital to the 

interna! standard from the Standard solution 
= concentration of USP Butabarbital RS in the 
Standard solution (mg/mL) 

Cu “ nominał concentration of butabarbital sodium 
in the Sample solution (mg/mL) 

M r j = molecular weight of butabarbital sodium, 
234.23 

Mr 2 - molecular weight of butabarbital, 212.25 
Acceptance critena: 90.0%-110.0% 

PERFORMANCE TESTS 
a DISSOLUTION (71 T) 

Medium: Water; 900 mL 
Apparatus 1: 100 rpm 
Trme: 45 min 

Standard solution: USP Butabarbital RS in Medium 
Sample solution: Pass a portion of the solution under 
test through a suita ble fi [ter, and mix with sulficient 
ammonium hydroxtde to provide a concentration of 0.5 
N ammonium hydroxide* Dilute with Medium , if 
necessary. 

Instrumental eonditions 
Modę: UV 

Anaiytical wavelength: 239 nm 
Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of bu¬ 
tabarbital sodium (CioHishbNaOs) dissolyed: 

Result - (AJAs) X (Cs/Cu) x D x (Mri/Mn) x 100 

A u = absorbance of the Sampie solution 
As = absorbance of the Standard solution 
Q = concentration of USP Butabarbital RS in the 
Standard solution (mg/mL) 

Cu - nominał concentration of butabarbital sodium 
in the Sampie solution (mg/mL) 

D - diiution factor for the Sample solution 
M f j = molecular weight of butabarbital sodium, 

234.23 

Mr 2 = molecular weight of butabarbital, 212.25 
Tolerances: NIT 75% (Q) of the labeied amount of bu¬ 
tabarbital sodium (CiaHi 5 N 2 Na 0 3 ) is dissolved. 

*> Umforwhty OF Dosage Units (905): Meet the 
reguirements 

ADD9TIONAL REQU1R£MENTS 

■ Packaging ano Storage: Preserve in tight contalners, 
and storę at controlled room temperaturę. 

* USP Reference Standards (11) 

USP Butabarbital RS 


Butalbital 



C, 1 H 16 N 2 0 3 224.26 

2, 4,6(1 tf,3H,5H)-Pyrimidinetrione, 5-(2-methylpropyl}- 
5-(2- pro peny I)-; 

5-Ailyh54sobutylbarbituric acid [77-26-9]. 

DEFINITION 

Butalbital contains NLT 98.0% and NMT 102.0% of - 
butalbital (CnHieNaOa), caicutated on the drled basis. 
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IDENTIFICATION 
® A. INFRARED ABSORPTION (197K) 

« B. The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution , as 
obtained in the Assoy. 

AS5AY 
e PROCEDURĘ 

Buffer; 1.0 ml of phosphorfc acid diluted with water to 

1 L 

Mobile phase: Acetonitrile and Buffer (25:75) 

System suitability solution: 0.1 mg/mL each of USP 
Butalbital RS and USP Salicylic Acid RS in Mobife phase. 
Sonication may be used to aid in dissolution. 

Standard solution: 0.1 mg/mL of USP Butalbital RS In 
Mobile phase, Sonication may be used to aid in 
dissolution. 

Sample solution: OJ mg/mL of Butalbital in Mobile 
phase . Sonication may be used to aid in dissolution, 
Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 214 nm 

Column: 4.6-mm x 10-cm; 5-jam packing LI 
Column temperatura: 30° 

Flow ratę: 1 mL/min 
Injection volume: 20 pL 
System suitability 

Samples: System suitability solution and Standard 
solution 

[NOTE—The relative retention times of salicylic acid and 
butalbital are 0.86 and 1.0, respectively.] 

Suitability regulrements 
Resolution: NLT 3.0 between salicyfic acid and 
butalbitaf, System suitability solution 
Taiiing factor: NMT 1.5, Standard solution 
Refative standard deviat!on: NMT 1.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of butalbital (CmHićN^Oj) in 
the portion of Butalbital taken: 

Result = (ru/ri) x (Cs/Cu) x 100 

ń> = peak response from the Sample solution 

Fs = peak response from the Standard solution 

Cs = concentration of USP Butalbital RS in the 
Standard solution (mg/mL) 

Cu = concentration of Butafbital in the Sampie 
solution (mg/mL) 

Acceptance erlteria: 98.0%-l 02.0% on the dried basis 

1MPURITIE5 

o Residue on Ignihon (281): NMT 0,1% 

Delete the fothwing: 

Heavy Metals, Method II (231): NMT 20 ppm# $^,n. 

Jan 20IB) 

6 ORGANIC IfUPURITIES 

Buffer: 4J g/L of monobasic potassium phosphate ad- 
justed with 1 N sodium hydroxide to a pH of 6.0 
Mobile phase: Acetonitrile and Buffer (22:78) 

System suitability solution: 10 pg/mL each of USP 
Butalbital RS and USP Butabarbital RS in Mobile phase. 
Sonication may be used to aid in dissolution, 

Sample solution: 1 mg/mL of Butalbital in Mobile 
phase . Sonication may be used to aid in dissolution. 
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Chromatographk system 

(See Chromatograpny (62']), System Suita bil i ty,) 

Modę: LC 

Detector: UV 214 nm 

CoJumn: 4.6-min x 15-cm; 5-pm packing L78 
Column temperaturę: 30 D 
FIow ratę: 1 mL/min 
Injection volume: 20 jiL 
System suiiabiiity 
Sample: System su i ta bit i ty solution 
[Notę —The relative retention times of butabarbital and 
butalbital are 0.83 and 1.0, respectively.] 

Suita bility requirements 
Resoiution; NLT 2.0 between butabarbital and 
butalbital 

Tailing factor: NMT 1.5 for butalbita! 

Relative standard devration: NMT 5.0% for 
butalbita! 

Analysis 

Sample: Sample solution 

Calculate the percentage of each Impurity in the por- 
tion of Butalbita! taken: 

Result = ( ru/rj) x 100 

r u = peak response of each impurity from the 
Sample solution 

r r = sum of the peak responses from the Sample 
solution 

Acceptance criteria 

Any fndividual unspecified Impurity: NMT 0.10% 
Total impurities: NMT 1% 

SPECBFBC TESTS 

* lOSS ON DRY1NG (731) 

Analysis: Dry under vacuum at room temperaturę to 
constant weight. 

Acceptance criterra: NMT 0.2% 

ADDSTIOE4AL REQUIREMENTS 

* PACKAGING AND 5TORAGE: Preserve in well-dosed 

containers. 

a USP Reference Standards {11) 

USP Butabarbitai RS 
USP Butalbita] RS 
USP Salicylic Acid RS 


Butalbita!, Acetaminophen, and 
Caffeine Capsules 

» Butalbita!, Acetaminophen, and Caffeine Cap- 
sules contain not less tnan 90.0 percent and not 
morę than 110.0 percent of the labeled amounts 
of butalbita! (CnHifilshOj), acetaminophen 
(C8H9NO2), and caffeine (CaHioN 4 Oz). 

Packaging and storage—Preserve in tight containers. 

USP Reference standards {11)-- 

USP Acetaminophen RS 
USP Butalbita! RS 
USP Caffeine RS 

Edentifkation—The retention times of the butalbita!, acet¬ 
aminophen, and caffeine peaks in the chromatogram of the 
Assay preparation correspond to those of the butalbital, acet¬ 
aminophen, and caffeine peaks in the chroma togram of the 
Standard preparation, as obtained in the Assay. 


Oissolution {711)— 

Medium: water; 900 mL. 

Apparatus 1: 100 rpm, 

Time: 60 minutes. 

Mobile phase and Chromatoaraphic system —Prepare a$ di- 
rected in the Assay under Butalbital, Acetaminophen, and 
Caffeine Tablets. 

Standard preparation—P repare a solution in methanol 
havlng known concentrations of about 0.02A mg of USP 
Acetaminophen RS per ml, 0.028 mg of USP Butalbita! RS 
per mL, and 0.02C mg of USP Caffeine RS per mL, in which 
A , B , and C are the labeled amounts, in mg of acetamino¬ 
phen, butalbita], and caffeine, respectiveiy, per Capsule. 
Transfer 5.0 mL of this solution to a 100-mL volumetrjc fiask, 
diJute with water to volume, and mix. 

Procedurę —Pass a portion of the solution under test 
through a filter of 10-pm or finer porosity. Separately inject 
equal volumes (about 20 pL) of the filtrate and the Standard 
preparation into the chromatograph, record the chromato- 
grams, and measure the responses for the major peaks, Cal- 
culate the guantities, in mg, of butalbital (CnH^N^Os), acet¬ 
aminophen (C b H 9 N0 2 ), and caffeine (CsHioN^Oż) dissolved 
by the same formula: 

900C(r u /rs) 

in which C is the concentration, in mg per mL, of the ap- 
proprlate USP Reference Standard in me Standard prepara¬ 
tion; and ry and r$ are the peak responses of the correspond- 
ing analyte obtained from the solution under test and the 
Standard preparation , respectively. 

Tolerances— Not Jess than 80% (Q) of the labeled 
amounts of CnHiaN^O, CgH 9 N0 2j and C@HioN^0 2 is dis- 
solved in 60 minutes. 

Uoiformity of rfosage units (905): meet the reguire- 
ments. 

Assay— 

Mobile phase , InternaI standard solution, Butalbital stan¬ 
dard stock solution , Caffeine standard stock solution, Standard 
preparation , and Chromatographk system —Proceed as di- 
rected in the Assay under Butalbital, Acetaminophen, and 
Caffeine Tablets. 

Assay preparation— Remove, as completely as posslble, 
the contents of not fewer than 20 Capsuies. Transfer an ac- 
curately weighed portion of the powder, equivaient to 
about the weight of the contents of 1 Capsule, to a 200-mL 
voliimetric fiask, add Intemai standard solution to vofume, 
and mix. Sonicate for 15 minutes, mix, and allow to cool 
and settle. Transfer 20.0 mL of the elear supernatant to a 
50-mL voiumetric fiask, dilute with water to vofume, and 
młx. Pass a portion of this solution through a filter of 0.5 
pm or finer porosity, discarding the flrst 5 mL of the filtrate. 
U$e the elear filtrate as the Assay preparation. 

Procedurę— Separately inject equal voiumes (about lOpL) 
of the Standard preparation and tne Assay preparation into 
the chromatograph, record the chromatograms, and meas¬ 
ure the peak responses for the major peaks. Calculate the 
quantities, in mg, of butalbital (CnHuNjOi), acetaminophen 
(CbHsNOz), and caffeine (CahbohhOz) in the portion of Cap- 
sules taken by the formula: 

S0QD(R u /Rs) 

in which D is the concentration, in mq per mL, of the ap- 
propriate USP Reference Standard in the Standard prepara¬ 
tion; and and R$ are the peak response ratios of the corre- 
sponding analyte to phenacetin obtained from the Assay 
preparation and the Standard preparation , respectkely. 
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Butalbital, Acefaminophen, and 
Caffeine Tablefs 


» Butalbital, Acetaminophen, and Caffeine Tablets 
contain not less than 90.0 percent and not morę 
than 110.0 percent of the labeled amounts of 
butalbital (CnHi 6 N 2 0 3 X acetaminophen 
(CgHgNO^), and caffeine (CBH 10 N 4 O 2 ). 

Packaging and stora ge—Pres erve in tight containers, 

OSP Reference standard* * (11)— 

USP Acetaminophen RS 
USP Butalbital RS 
USP Caffeine RS 

Identification—The retention times of the butalbital peak, 
the acetaminophen peak, and the caffeine peak in the chro- 
matogram of the Assay preparation correspond to those of 
the butalbital peak, the acetaminophen peak, and the caf¬ 
feine peak in the chroma tog ram of the Standard preparation, 
as obtained in the Assay. 

Dissolution, Procedurę for a Pooled Sample (711 )— 

Medium: water; 900 mL. 

Apporatus 2: 50 rpm. 

Time: 30 minutes. 

Mobile phase and Chramatographic system —Prepare as di- 
rected in the Assay. 

Standard preparation —Prepare a solution in methanol 
having known concentrations of about 0,024 mg of USP 
Acetaminophen RS per mL, 0.028 mg of USP Butalbital RS 
per ml, and 0.02C mg of USP Caffeine RS per mL, in which 
Ą B, and C are the labeled amounts, in mg, of acetamino¬ 
phen, butalbital, and caffeine, respectively, per Tablet. Trans¬ 
fer 5.0 mL of this solution to a 100-mL volumetric fiask, di- 
lute with water to volume, and mix. 

Procedurę— Pass a portion of the solution under test 
through a suitable filter having a 10 -pm orf i ner porosity. 
Separately inject equal volumes (about 20 pi) of the filtrate 
and the Standard prepa radon into the chromatograph, re- 
cord the chromatograms, and measure the responses for the 
major peaks. Calculate the guantities, in mg, of butalbital 
(CnHidN^Oi), acetaminophen (CsHęNOz), and caffeine 
(CSH 10 M 4 O 2 ) dissolved by the same formula: 

900C(rWr s ) 

In which C is the concentration, in mg per mL, of the ap- 
propriate USP Reference Standard in the Standard prepara - 
tion; and tu and r$ are the peak responses of the correspond- 
ing analyte obtained frorn the solution under test and the 
Standard preparation, respectivefy. 

Tolerances —Not less than 80% (Q) of the labeled 
amounts of CyiHiaNzOj, CgHsNOa, and C s HiqN j{ 02 is dis- 
solved in 30 minutes. 

Uraiformity of dosage units (905): meet the reguire- 
ments. 

Assay— 

Mobile pfiuse— Transfer 800 rng of monobasic potassium 
phosphate to a 2000-mL vo3umetric fiask. Dissolve in 
1100 mL of water, dilute with methanol to volume, and 
mix. Pass through a suitable filter having a 0.5-jjm or finer 
porosity. Make adjustments if necessary (see System Suitabll- 
ity under Chromatography (621)), 

internal standard solution —Prepare a solution of phenace- 
tin in methanol containing 0.65 mg per mL, 

Butalbital standard stock solution—] Dissolve an accurately 
weighed guantity of USP Butalbital RS in Internal standard 
solution to obtain a solution having a known concentration 
of about 0.01 B mg per mL, B being the labeled amount, in 


mg, of butalbital per Tablet, sonicating and shaking the so¬ 
lu tion, if necessary, to achieve complete dissolution. 

Caffeine standard stock solution —Dissolve an accurately 
weighed guantity of USP Caffeine RS tn Internat standard 
solution to obtain a solution having a known concentration 
of about 0,01 C mg per mL, C being the labeled amount, in 
mg, of caffeine per Tablet, sonicating and shaking the solu¬ 
tion, if necessary, to achieve complete dissolution. 

Standard preparation —Transfer to a 50-mL volume!ric 
fiask about 0.14 mg of USP Acetaminophen RS, A being the 
labeled amount, in mg, of acetaminopnen per Tablet, 

10.0 mL of Butalbital standard stock solution, and 10,0 mL of 
Caffeine standard stock solution , sonicate for 5 minutes, dilute 
with water to volume, and mix. This solution contains about 
0.002B mg of butalbital, 0.0024 mg of acetaminophen, and 
0.002C mg of caffeine per mL. Pass a portion of this solu¬ 
tion through a suitable filter having a 0.5-jam or finer poros¬ 
ity, and use the filtrate as the Standard preparathn . 

Assay preparation —Weigh and ffnely powder not fewer 
than 20 Tablets. Transfer an accurately weighed portion of 
the powder, equlvalent to about 1 ayerage Tablet weight, to 
a 200-mL volumetric fiask, add Internal standard solution to 
volume, and mix. Sonicate for 15 minutes, mlx, and allow 
to cgo! and settle. Transfer 20,0 ml of the elear supernatant 
to a 50-mL volumetric fiask, dilute with water to volume, 
and mix. Pass a portion of this solution through a suitable 
filter havlng a 0.5-pm or finer porosity, discarding the first 
5 mL of the filtrate. Use the elear filtrate as the Assay prepa¬ 
ration. 

Chromatographic system (see Chromatography (621))—The 
lrquid chromatograph is eguipped with a 21 6-nm detector 
and a 4-mm x 25-cm column that contains packing LI. The 
flow ratę is about 2 mL per minutę. Chromatograph the 
Standard preparation , and record the peak responses as di- 
rected for Procedurę, the relative retention times are about 
0.16 for acetaminophen, 0.33 for caffeine, 0.77 for phen- 
acetin, and TO for butalbital; the resolution, R , between any 
two peaks is not less than 1.2; the column efflciency, calcu- 
iated from the butalbital peak, is not less than 1000 theoret- 
ical plates; and the relative standard deviations of the acet¬ 
aminophen, caffeine, and butalbital responses for replicate 
injections are not morę than 2.0%. 

Procedurę —Separately Inject equa! volumes (about 10 pL) 
of the Standard preparation and the Assay preparathn into 
the chromatograph, record the chromatograms, and meas¬ 
ure the peak responses for the major peaks. Calculate the 
quantlties, In mg, of butalbital (CnHtńN^CT), acetaminophen 
(C 8 H 9 NO 2 ), and caffeine (CbHjdM^C^) in the portion of Tab¬ 
lets taken by the same formula: 

500D(/W Rs) 

In which D is the concentration, in mg per mL, of the ap- 
propriate USP Reference Standard in tne Standard prepara¬ 
tion; and Ru and are the peak response ratios of the corre- 
sponding analyte to phenacetin obtained from the Assay 
preparathn and the Standard preparathn, respectively. 


Butalbital and Aspirin Tablets 

DEFINmON 

Butalbital and Aspirin Tablets contain NLT 90.0% and NMT 
110 , 0 % of the labeled amounts of butalbital (C 11 H 16 N 2 O 3 ) 
and aspirin (C9H&O4). 

IDENTIFICATION 

• A. The retention times of the butalbital and aspirin peaks 
of the Sample solution correspond to that of the 
butalbital peak of Standard solution A and the aspirin 
peak of Standard solution B , as obtained in the Assay. 
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ASSAY 
• Procedurę 

Mobile phase: Acetonltrile, water, and phosphoric add 
(725:3100:4) 

Diluent: Add 10 rnL of formie acid to each L of 
aceton itiile. 

System suitability solution: 260/ pg/ml of USP 
Butalbital RS and 12 pg/ml of USP Salicylic Add RS In 
Diluent, where / is the ratio of the labefed amount of 
butalbital, in mg/Tablet, relative to the labeled amount 
of aspirin, in mg/Tablet 

Standard solution A: 325/ pg/mL of USP Butalbital RS 
and 2 A pg/rnL of USP Salicylic Acid RS in Diluent, 
where / is the ratio of the labeled amount of butalbital, 
in mg/Tablet, reladve to the labeled amount of aspirrn, 
in mg/Tablet 

Standard solution B: 325 pg/mL of USP Aspirin RS In 
Diluent 

Sample solution: Nominally 320 pg/mL of aspirin from 
a sultable amount of powdered Tables in solution pre- 
pa red as follows, Weigh and finely powder NLT 20 Tab- 
lets. Transfer a portion of this fine powder to a suitabfe 
voiumetric fiask, Dilute with Diluent to volume, and son- 
rcate for 15 min. Pass a portion of the solution through 
a filter of G.5-pm porę size. 

Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 214 nm 

Column: 3.9-mm x 30-cm; 10-pm packing 11 
Flow ratę: l,5mL/min 
injection volume: 10 pi 
System suitability 

Samples: System suitability solution, Standard solution 
A, and Standard solution B 

[Notc—T he relative retention times for aspirin, salicylic 
add, and butalbital are about 0.6, 0.85, and 1.0, 
respective!y.] 

Suitability reąuirements 
Resolution: NLT 3.0 between salicylic acid and 
butalbital. System suitability solution 
Reiative standard deviation 
Standard solution A: NMT 3.0% for butalbital; 

NMT 6,0% for salicylic add 
Standard solution B: NMT 3,0% for aspirin 
Analysis 

Samples: Standard solution A f Standard solution B, and 
Sample solution 

Calculate the percentage of butalbital (CnHj 6 Nz0 3 ) in 
the portion of Tablets taken: 

Result = (r u fn) x (C 5 /Cy) x 100 

ru = peak response of butalbital from the Sample 
solution 

r$ = peak response of butalbital from Standard 
solution A 

Cj = concentration of USP Butalbital RS in Standard 
solution A (pg/mL) 

Co - nominał concentration of butalbital In the 
Sample solution (pg/ml) 

Calculate the percentage ofaspirin (Cę,H a a,) in the 
portion of Tablets taken: 

Result = (fu/rs) x (CsfCu) x 100 

r y = peak response of aspirin from the Sample 
solution 

n = peak response of aspirin from Standard 
solution B 

C 3 = concentration of USP Aspirrn RS in Standard 
solution B (pg/mL) 

C u ~ nominał concentration of aspirin in the Sample 
solution (pg/mL) 


Acceptance arteria: 90.0%-1 10.0% of the labefed 
amounts of butalbital (C n H 16 Nz 03 ) and aspirin 

PERFORMANCE TESTS 
* Dissolution (711) 

Medium: Water; 900 mL 
Apparatus 1: 100 rpm 
Time: 60 min 
Butalbital 

Mobile phase: Acetonitnle, water, and phosphoric 
add (725:3100:4), 

Standard solution: L pg/mL of USP Butalbital RS and 
30 pg/mL of salicylic aerd in Mobile phase , where i is 
the labeled amount of butalbital, in mg/Tablet 
Sample solution: Use portions of the solution under 
test passed through a surtable filter of 0.5-pm porę 
size. 

Chromatographic system 

(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 214 nm 

Cofumn: 3.9-mm x 30-cm; 10-pm packing LI 
Flow ratę: 1 5 mL/min 

Injection vo!ume: 10-25 pL; equal volumes of the 
Standard solution and Sample solution 
System suitability 
Sample: Standard solution 

[NOTĘ—The refative retention times for aspirin, salicylic 
acid, and butalbital are about 0.6, 0.85, and 1,0, 
respectively.] 

Suitability requirements 
Resolution: NLT 3.0 between salicylic add and 
butalbital 

Relative standard deviation: NMT 3.0% for 
butalbital 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
butalbital (CnHmfSfeOi) dissolved: 

Result - (r v ln) x QxVx(VL)x 100 

ru - peak response of butalbital from the Sample 
solution 

n = peak response of butalbital from the Standard 
solution 

C 5 = concentration of USP Butalbital RS in the 
Standard soiuthn (pg/mL) 

V - voiume of Medium t 900 mL 

i ~ label daim of butalbital (mg/Tablet) 

Aspirin 

Buffer: Dissolve 5.98 g of sodium acetate trihydrate in 
500 mL of water, add 2.5 mL of glactal acetic acid, 
dilute with water to 1000 ml, and adjust with glacial 
acetic acid to a pH of 4.5. 

Sample solution: Use a filtered portion of the solution 
under test diluted with 4 volumes of Buffer 
Standard solution: A known concentration of USP As¬ 
pirin RS in water diluted with 4 volumes of Buffer . Pre- 
parę the Standard solution at the time of use. 

[Notę —An amount of alcohol not to exceed 1 % of the 
total volume of the Standard solution may be used to 
bring the Reference Standard into solution before dilu- 
tion first with water and then with 4 yolumes of 
Buffer] 

Instrumental conditions 
Modę: UV-Vts 

Analytical wavelength; The isosbestic point of aspirin 
and salicylic add at 265 ± 2 nm 
Analysis 

Samples: Standard solution and Sample solution 
Determine the percentage of the labeled amount of 
aspirin (QH 6 0 .j) dissofved. 
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Toterances: NLT 75% (Q) of the Iabeled amounts of 
butalbital (CnHieNaOj) and aspirin (C* *H»Q0 are 
dissolved. 

* Uniformity of Dosage UN1 TS (905) 

Analysis: Proceed as directed in the chapter. 
Acceptance criteria 

Butalbital: Meet the requirements for Content 
Uniformity 

Aspirin: Meet the requirements for Weight Yariation 

IMPURITIES 

* Limit of Free Salicylec Acid 

Mobile phase, System suitability sofution, Standard 
solution A, Standard solution B, Sampie solution, 
Chramatographic system, and System suitability: 

Proceed as directed In the Assay. 

Analysis 

Sam pies: Standard solution Aa nd Sampie solution 
Calculate the percentage of free salicylic acid in the 
Tablets taken: 

Result = (ru/fs) x (Cs/Cu) x 100 

fu - peak response of salicylic acid from the Sampie 
solution 

fs = peak response of salicylic acid from Standard 
solution A 

Cs = concentration of USP Salicylic Acid RS in 
Standard solution A (pg/ml) 

Q = nominał concentration of aspirin in the Sampie 
solution (pg/mL) 

Acceptance criteria: NMT 3.0% of free salicylic add 

ADDITIONAL REQU1REMENTS 

* Packaginc and Storage: Preserve in tight containers. 

» USP Reference Standards (11) 

USP Aspirin RS 
USP Butalbital RS 
USP Salicylic Add RS 


Butalbital, Aspirin, and Caffeine 
Capsules 

DEFINITION 

Butalbital, Aspirin, and Caffeine Capsules contain NLT 
90.0% and NMT 110.0% of the iabeled amounts of 
butalbital (CtiHi 6N 2 0 3 ), aspirin (CsHgCh), and caffeine 

(CgHioNjOj). 

IDENTIFICATION 

• A, The retention times of the butalbital, aspirin, and caf¬ 

feine peaks of the Sampie solution correspond to those of 
the butalbital, aspirin, and caffeine peaks of the Standard 
solution, as obtained in the Assay , 

A5SAY 

* PROCEDURĘ 

Buffer: 136 g/L of monobasic potassium phosphate in 
water 

Mobile phase: Methanol and Buffer (45:55) initially ad 
justed with phosphoric acid to a pH of 3.9. if the reten¬ 
tion titne of the salicylic acid peak differs from that of 
the aspirin peak, adjust the pH of the Mobiie phase with 
0.2 N potassium hydroxide or 1 M phosphoric acid so 
that the salicylic acid peak has the same retention time 
as that of the aspirin peak. [NOTĘ—The retention time 
of the salicylic acid peak decreases about 03 min for 
each 0.1 pH increase. The retention time of the aspirin 
peak is essentially unaffected by such pH adjustments.] 
Diluent: Methanol and Buffer (45:55) adjusted with 
phosphoric acid to a pH of 2,5 ± 0.05. 


Salicylic acid solution: 0.1 mg/mL of salicylic acid in 
Diluent. Pass this solution through a suitable filter of 
0.5-pm or fi ner porę $ize. 

Standard stock solution: 1.6 mg/mL of USP Aspirin RS 
in Diluent Sonication and shaking may be used to pn> 
mote dissoiution. Use this solution within 24 h. 
Standard solution: USP Reference Standards in Stan¬ 
dard stock solution as listed below. Sonication and shak¬ 
ing the solution may be used to promote dissoiution. 
Use this solution within 24 h, 

Butalbital: 1.6/ mg/mL of USP Butalbital RS, where / is 
the ratro of the Iabeled amount, in mg, of butalbital 
relative to the Iabeled amount of aspirin in mg/ 
Capsute 

Caffeine: 1.6/' mg/mL of USP Caffeine RS, where / is 
the ratio of the Iabeled amount, in mg, of caffeine 
relative to the Iabeled amount of aspirin in mg/ 
Capsule 

Sampie solution: ISfominally 1,6 mg/mL of aspirin from 
the contents of Capsules in solution prepared as fol- 
lows. Transfer a suitable portion of the contents of NLT 
20 Capsules to an appropriate vofumetric fiask. Diłute 
with Diluent to votume, and sonicate for 30 min. Pass a 
portion of this solution through a suitable filter of 0.5- 
pm or finer porę slze. Use the filtrate within 24 h. 
Chromatographlc system 
(See Chromatography (621), System Suitability.) 

Modę: LC 
Detectors 

Butalbital: UV 210 nm 

Aspirin and caffeine: UV at the wavelength of the 
Isosbestic point of aspirin and salicylic acid at about 
277 nm 

Column: 3.9-mm x 30-cm; packing LI 
Column temperaturę: 35 ± 1 0 
Flow ratę: 1 mL/mm 
Injection volume: 10 pL 
System suitability 

Samples: Salicylic add solution and Standard solution 
[NOTĘ—The relative retention times for caffeine, aspirin, 
salicylic acid, and butalbital are about 0.45, 0.6, 0.6, 
and 1.0, respectively.] 

Suitability reguirements 

Resolution: NLT 2.0 between caffeine and aspirin, 
Standard solution 

Column effidency: NLT 2000 theoretleal plates from 
butalbital, Standard solution 
Re(atlve standard deviation: NMT 2.0% each for 
caffeine, aspirin, and butalbital responses, Standard 
sofution 
Analysis 

Samples: Standard sofution and Sampie solution 
Calculate the percentage of the Iabeled amounts of 
butalbital (CnH^NjOs) and caffeine (CgHjohhOi) in the 
portion of Capsules taken: 

Result = (rvfr$) x { Cs/Cu) x 100 

fy - peak response of butalbital or caffeine from 
the Sampie solution 

h - peak response of butalbital or caffeine from 
the Standard solution 

Cs = concentration of U5P Butalbital R5 or USP 

Caffeine RS in the Standard solution (mg/mL) 

C v - nominał concentration of butalbital or caffeine 
In the Sampie solution (mg/mL) 

Determine the amount, in mg, of aspirin and salicylic 
acid in the portion of Capsules taken (ki/): 

Result - (ry/n) x Cs x V 

ru = peak response of aspirin and salicylic acid 
from the Sampie sofution 

r s = peak response of aspirin and salicylic acid 
from tne Standard solution 
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Cs - concentration of USP Aspirin RS in the 
Standard solution (mg/mL) 

V = volume of the Sample solution (mL) 

Calculate the pereentage of the labeled amount of 

aspirin {CsH*O0 in the portion of Capsules taken: 

Result = {W- [(f/100) x W])/(Cu x V) x 100 

W - amount of aspirin and salicylic add in the 
portion of Capsuies taken to prepare the 
Sample solution (mg) 

F = pereentage of salkylic acid obtained in the 
Limit of Free Salkylic Add procedurę (%) 

Cu = nominał concentration of aspirin in the Sample 
solution (mg/mL) 

V - vo)ume of the Sample solution (mL) 

Acceptance critena: 90,0%-110.0% each of butalbital, 

aspirin, and caffeine 

PERFORMANCE TESTS 

* DissoumoN (711) 

Medium: Water; 1000 mL 
Apparatus 2: 50 rpm 
Time: 60 min 

Buffer, Mobile phase, Diluent, Salicylic add solu tron, 
Standard solution, Chromatographic system, and 
System suitabiiity: Proceed as directed in the Assay, 
Sample solution: Use a portion of solution under test. 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentages of the labeled amounts of 
butalbital (CnH^NiO^), aspirin (C>H s O*i), and caffeine 
(CgHioN^O^) dissoTved, 

Tolerances: NLT 75% (Q) of the labeled amounts of 
butalbital (CnhhsNbCh), aspirin (C^aO*), and caffeine 
(OiHtoN^Gi) js dissolved* 

* Unifdrmity of Dosage UHITS (905): Meet the 
req u i r em en ts 

IMPURIT1ES 

* Limit of free salicylic Acid 

Use glassware throughout this procedurę* Perform this 
procedurę on the same day the powder is removed 
from the Capsules* 

Diluent: Add 1 mL of phosphoric acid to each L of 
metbanol. 

Standard solution: 0,0012 mg/mL of USP Salicylic Add 
RS in Diluent. Use this solution promptly. 

Sample solution: Nominalfy 0,65 mg/mL of aspirin 
from the contents of Capsules in solution prepared as 
follows. Transfer a suitable portion of the contents of 
NLT 20 Capsules, equivalent to about 65 mg of aspirin, 
to an appropriate Container. Add 100*0 mL of Diluent , 
and shake for 1 min. Promptly filter a portion of this 
solution, discarding the first 15 mL of the filtrate, and 
use the elear fiftrate within 20 min after the addition of 
the Diluent. If the intensity of the Sample solution 
greatly exceeds that of the Standard solution, the solu¬ 
tion may be suita bly diluted wlth Diluent. 

Instrumentaf conditions 
Modę: Fluorescence 
Excitation wavelength: 305 nm 
Emission wavelength: 444 nm 
Analysis 

Samples: Standard solution and Sample solution 
Allow the Samples to eguilibrate for 2 min in the 
fluorimeter. 

Calculate the pereentage of salicylic acid in the portion 
of Capsules taken (F): 

Result = (IJh) * (CdCu) x 100 

lu ~ fluorescence intensity readings from the 
Sample solution 

h = fluorescence intensity readings from the 
Standard solution 


Cs - concentration of USP Salicylic Add RS in the 
Standard solution (mg/mL) 

Cy ~ nominał concentration of aspirin in the Sample 
solution (mg/mL) 

Acceptance criteria: NMT 2.5% of salicylic add 

A0DITIONAL REQUIREMENT5 

* Packaging and Sto ragę: Preserve in tight containers, 

« USP Referemce Standard* (11) 

USP Aspirin RS 
USP Butalbital RS 
USP Caffeine RS 
USP Salicylic Acid RS 


Butalbital, Aspirin, and Caffeine 
Tablets 


DEFINIHON 

Butalbital, Aspirin, and Caffeine Tablets contaln NLT 90.0% 
and NMT 110.0% of the labeled amounts of butalbital 
(CnHifiNiOi), aspirin (CgHaG*), and caffeine (CsHtoNaCb)* 

IDENTIFICATION 

* A. The retention times of the butalbital, aspirin, and caf¬ 

feine peaks of the Sample solution correspond to those of 
the butalbital, aspirin, and caffeine peaks of the Standard 
solution, as obtained in the Assay. 

ASSAY 

* Procedurę 

Buffer: 1.36 g/L of monobasic potassium phosphate in 
water 

Mobile phase: Melhanol and Buffer (45:55) initially ad- 
justed with phosphoric add to a pH of 3*9. If the reten¬ 
tion time of the salicylic acid peak differs from that of 
the aspirin peak, adj ust the pH of the Mobile phase with 
0,2 N potassium hydroxide or 1 Vf phosphoric acid so 
that the salicylic acid peak has the same retention time 
as that of the aspirin peak, [Notę—T he retention time 
of the salicylic acid peak decreases about 0*3 min for 
each 0.1 pH inerease, The retention time of the aspirin 
peak is essentiafly unaffected by such pH adjustments*] 
Diluent: Methanol and Buffer (45:55) ad justed with 
phosphoric acid to a pi l of 2.5 ± 0.05* 

Salicylic add solution: 0.1 mg/mL of salicylic acid in 
Diluent Pass this solution through a suitable filter of 
0.5-p m or finer porę size* 

Standard stoek solution: 1,6 mg/ml of USP Aspirin RS 
in Diluent. Sonication and shaking may be used to aid 
in dissolution. Use this solution within 24 h* 

Standard solution: USP Reference Standard* in Stan¬ 
dard stock solution as listed below. Sonication and shak¬ 
ing the solution may be used to promote dissolution* 
Use this solution within 24 h, 

Butalbital: 1.6/ mg/mL of USP Butalbital RS, where / is 
the ratio of the labeled amount, in mg, of butalbital 
relative to the labeled amount of aspirin, in mg/Tablet 
Caffeine: 1.6/ mg/mL of USP Caffeine RS, where / is 
the ratio of the respective labeled amount, in mg, of 
caffeine relative to the labeled amount of aspirin in 
mg/Tablef 

Sample solution: Nominally 1*6 mg/mL of aspirin from 
a suitable amount of powdered Tablets in solution pre¬ 
pared as follows* Finely powder NLT 20 Tablets, and 
transfer a portion of this fine powder to an appropriate 
volumetric fiask. Dilute with Diluent to volume, and son- 
icate for 30 min. Pass a portion of this solution through 
a suitable filter of 0.5-pm or finer porę size, and use tne 
filtrate within 24 h* 




USP40 


Offidal Monographs / Butalbltal 3095 


Chromatographic system 

(See Chromatograpny {621), System Suitability,) 

Modę: LC 
Detectors 

Butalbltal: LJV 210 nm 

Aspirin and caffeine: UV at the wavelength of the 
isosbestic point of aspirin and salicylic acid at about 
277 nm 

Column: 3.9-mm x 30 cm; packing LI 
Column temperaturę: 35 ± 1 ° 

Flow ratę: 1 mL/min 
Injection vofume: 10 pi 
System suitability 

Sam pies: Salicylic acid solution and Standard solution 
[Notę—T he relative retention times for caffeine, aspirin, 
salicylic acid, and butalbitai are about 0.45, 0.6, 0.6, 
and 1 *0, respectively.] 

Suitability requirements 

Resolution: NLT 2.0 between caffeine and aspirin, 
Standard solution 

Column efficiency: NLT 2000 theoretical plates from 
butalbitai Standard solution 
Re!ative standard deviation: NMT 2.0% each for 
caffeine, aspirin, and butalbitai responses, Standard 
solution 
Analysis 

Samples: Standard sofution and Sample solution 
Calcu la te the percentage of the labeled amounts of 
butalbitai (CnHifiNaOa) and caffeine (CbHioN^) In the 
portion of Tablets taken: 

Result = (fy/rj) x (Cj/Cy) x 100 

ry - peak response of butalbitai or caffeine from 
the Sample solution 

Cj - peak response of butalbitai or caffeine from 
the Standard solution 

Cs = concentration of USP Butalbitai RS or U5P 

Caffeine RS in the Standard solution (mg/mL) 
Cu = nominał concentration of butalbitai or caffeine 
in the Sample solution (mg/mL) 

Determine the amount, in mg, of aspirin and salicylic 
acid in the portion of Tablets taken (W): 

Result - (ry/fr) x Cs x V 

r u = peak response of aspirin and salicylic acid 
from tne Sample solution 

n = peak response of aspirin and salicylic acid 
from tne Standard solution 
G - concentration of USP Aspirin RS in the 
Standard solution (mg/mL) 

V = vo!ume of the Sample solution (mL) 

Calculate the percentage of the labeled amount of 
aspirin (OHeCLi) In the portion of Tablets taken: 

Result =* [W - [(F/l 00) x W\}/(Cy x V) x 100 

W = amount of aspirin and salicylic acid in the 
portion of Tablets taken to prepare the 
Sample solution (mg) 

F ~ percentage of salicylic acid obtained in the 
Umil of Free Saiicyfic Acid procedurę (%) 

Ca - nominał concentration of aspirin in the Sample 
solution (mg/mL) 


V - volume of the Sample solution (mL) 

Acceptance criteria: 90.0%-110.0% each of butalbitai, 
aspirin, and caffeine 

PERFORMANCE TESTS 

* DlSSOLUTJOM (711) 

Medium: Water; 900 mL 
Apparatus 1: 100 rpm 
Time: 60 min 

Buffer, Mobile phase, Diluent, Salicylic acid solution, 
Standard solution, Chromatographic system, and 
System suitability: Proceed as directed in the Assay. 
Sample solution: Use a portion of solution under test, 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentages of the labeled amounts of 
butalbitai (CnHi 6 N 2 0g, aspirin (C 9 HbO.,), and caffeine 
(CaHtoNbCh) dissoived* 

Tolerances: NLT 80% (Q) of the labeled amounts of 
butalbitai (CnH^NzO*), aspirin (C 9 Hb0 4 ), and caffeine 
(C b HioKi0 2 ) is dissoIvecL 

■ UNłFORMiTY or Dosage UNITS (905): Meet the 
requirements 

IMPURITIE5 

* Limit of Free Salicylic Acid 

Use glassware throughout this procedurę. Perform this 
procedurę on the same day the Tablets are powdered. 
Diluent: Add 1 mL of phosphoric acid to each L of 
methanol. 

Standard solution: 0.0012 mg/mL of USP Salicylic Acid 
RS in Diluent Use this solution promptly. 

Sample solution: Nominally 0.65 mq/mL of aspirin 
from a suitable amount of powderea Tablets in solution 
prepared as follows. Finely powder NLT 20 Tablets, and 
transfer a suitable portion of fine powder, equivalent to 
65 mg of aspirin, to an appropriate Container, Add 
100.0 mL of Diluent, and snake by mechanical means 
for 15 min. Filier a portion of this solution, discarding 
the first 15 mL of the filtra te, and use the elear filtra te 
within 20 min after the addition of the Diluent. If the 
intensity of the Sample solution greatly exceeds that of 
the Standard solution , the solution may be suifably di- 
luted with Diluent 
Enstrumental conditions 
Modę: Fluorescence 
Excitation wavelength: 305 nm 
Emission wavelength: 444 nm 
Analysis 

Samples: Standard solution and Sample solution 
Allow the Samples to eguilibrate for 2 min in the 
fluorimeter. 

Cakulate the percentage of salicylic add in the portion 
of Tablets taken (F): 

Result = (W/ 5 ) x (CdCu) x 100 

la - fluorescence intensity readings from the 
Sample solution 

Is = fluorescence intensity readings from the 
Standard solution 

Cs = concentration of USP Salicylic Acid RS in the 
Standard solution (mg/mL) 

Cu = nominał concentration ot aspirin in the Sample 
solution (mg/mL) 
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Acceptance criteria: NMT 3.0% of salicylic acid 

ADDITIONAL REQUIREMENTS 

« Packaging and Storage: Preserve in tight containers. 
• USP Reference Standards <11> 

USP Aspirin RS 
USP Butalbital RS 
USP Caffeine RS 
USP Salicylic Acid RS 


Butalbital, Aspirin, Caffeine, and 
Codeine Phosphate Capsules 


DEFINITtON 

Butalbital, Aspirin, Caffeine, and Codeine Phosphate Cap¬ 
sules contain NLT 90,0% and NMT 110,0% of the labeled 
amounts of butalbital (CuHiflNaOa), aspirin (C 9 H 8 Q.i), caf¬ 
feine (CaHtoN^Cy, and codeine phosphate (C ia H 2 ] N 03 ■ 
H1PO4 . w 2 oy 


IDENTIFICATION 

* A. The retention times of the butalbital, aspirin, caffeine, 
and codeine peaks of the Sample solution correspond to 
those of the butalbital, aspirin, caffeine, and codeine 
peaks of the Standard solution, as obtained in the 4ssay, 



ASSAY 
* Procedurę 

Buffer: 1,36 g/L of monobasic potassium phosphate in 
water 

Mobile phase: Methanol and Buffer (45:55) initially ad- 
justed with phosphonc acid to a pH of 3.9. ff the reten- 
tinn time of the salicylic acid pealc differs from that of 
the aspirin peak, ad j ust the pl-3 of the Mobile phase with 
0.2 N potassium hydroxide or 1 M phosphonc acid so 
that the salicylic acid peak has the same retention time 
as that of the aspirin peak. [Notę—T he retention time 
of the salicylic acid peak decreases about 03 min for 
each 0J pn increase. The retention time of the aspirin 
peak is essentially unaffected by sueh pH adjustments.] 
Dlluent; Methanol and Buffer (45:55) adjusted with 
phosphoric acid to a pH of 2.5 ± 0.05. 

Salicylic add solution: 0,1 mg/ml_ of salicylic acid in 
DiluenL Pass this solution through a suitable filter of 
0.5-jim or finer porę size. 

Standard stock solution: 1.6 mg/mL of USP Aspirin RS 
in DiluenL Sonication and shaking may be used to pro- 
mote dissolution. Use this solution within 24 h. 
Standard solution: USP Reference Standards in Stan¬ 
dard stock solution as listed below, Sonication and shak¬ 
ing the solution may be used to promote dissolution. 
Use this solution within 24 h. 

Butalbital: 1. 6 / mg/mL of USP Butalbital RS, where / is 
the ratio of the labeled amount of butalbital re!ative to 
the labeled amount of aspirin in mg/Capsule 
Caffeine: 1, 6 /" mg/mL of USP Caffeine RS, where f is 
the ratio of the labeled amount of caffeine relative to 
the labeled amount of aspirin in mg/Capsule 
Codeine phosphate: 1 . 6 /' mg/mL of USP Codeine 
Phosphate RS, where f* is the ratro of the labeled 
amount of codeine phosphate relative to the labeled 
amount of aspirin in mg/Capsule 
Sample solution: Nominally 1,6 mg/mL of aspirin from 
the contents of Capsules in solution prepared as fol- 
lows. Transfer a suitable portion of the contents of NLT 
20 Capsules to an appropriate vo(umetric fiask. Dilute 
with Diluent to volume, and sonicate for 30 min. Pass a 
portion of this solution through a suitable filter of 0.5- 
fim porę size, and use the filtra te within 24 h. 


Chromatographic system 

(See Chromatography (621), System Suitability ♦) 

Modę: LC 
Detector 

Butalbital and codeine: UV 210 nm 
Caffeine and aspirin: UV at the wavelength of the 
isosbestic point of aspirin and salicylic acid at about 
277 nm 

Column: 3.9-mm x 30-cm; packing LI 
Column temperaturę: 35 ± 1 0 
Flow ratę: 1 mL/min 
Injection volume: 10pL 
System suitability 

Sampies: Salicylic add solution and Standard solution 
[Notę—T he relative retention times for codeine, caf¬ 
feine, aspirin, salicylic acid, and butalbital are about 
03, 0.45, 0.6, 0.6, and 1,0, respectively,] 

Suitability reguirements 

Resolution: NLT 2.0 between caffeine and aspirin, 
Standard solution 

Column efficiency: NLT 2000 theoretfcal plates from 
butalbital, Standard solution 

Relative standard deviation: NMT 2.0% each for co¬ 
deine, caffeine, aspirin, and butalbital responses, 
Standard solution 
Analysis 

Sampies: Standard solution and Sample solution 
Calculate the percentage of the labeled amounts of 
butalbital (CnHieNjOa) and caffeine (CbHioNaO^) in the 
portion of Capsules taken: 

Result - (fy/rj) x (Cs/ CJ) x 100 

fu = peak response of butalbital or caffeine from 
the Sample solution 

rj = peak response of butalbital or caffeine from 
the Standord solution 

Cs - concentration of USP Butalbital RS or USP 

Caffeine RS in the Standard solution (mg/mL) 
C u - nominał concentration of butalbital or caffeine 
in the Sample solution (mg/mL) 

Determine the amount of aspirin and salicylic acid rn 
the portion of Capsules taken (W): 

Result = ( r u ir % ) x Q x V 

ru - peak response of aspirin and salicylic acid 
from the Sample solution 
- peak response of aspirin and salicylic acid 
from the Standord solution 
Cs = concentration of USP Aspirin RS in the 
Standard solution (mg/mL) 

V = voiume of the Sample solution (mL) 

Calculate the percentage of the labeled amount of 

aspirin (CsHbCl,) in the portion of Capsules taken: 

Result = {W - [(F/ 100 ) x W\)/(C U x V) x 100 

W s= amount of aspirin and salicylic acid in the 
portion of Capsules taken to prepare the 
Sample solution (moj) 

F - percentage of salicylic acid obtained in the 
Umit of Free Salicylic Add procedurę (%) 

C u = nominał concentration of aspirin in the Sample 
solution (mg/mL) 

V = volume of the Sample solution (mL) 

Calculate the percentage of the labeled amount of 

codeine phosphate (CfsHiiNOj ■ H 3 PO 4 * YdHjO) in the 
portion of Capsules taken: 

Result ^ (Wrs) x (QfQ) x x 100 

= peak response of codeine from the Sample 
solution 

n - peak response of codeine from the Standard 
solution 
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C 5 * concentration of U$P Codeme Phosphate RS in 
the Standard so/urion (mg/mL) 

C a - nominał concentration of codeine phosphate 

in the Sampie solution (mg/mL) 

Mn - molecular weight of codeine phosphate 
hemihydrate, 406.37 

M r > - molecular weight of codeine phosphate 
anbydrous, 397.37 

Acceptante criteria: 90.Q%-110.0% each of butalbital, 
aspirin, caffeine, and codine phosphate 

PERFORMANCE TESTS 
* Dissolution (711) 

Medium: Water;lG0OmL 
Apparatus 2: 50 rpm 
Time: 60 min 

Buffer, Mobile phase, and Diluent: Prepare as directed 
in the Assuy. 

Salicylic add solution: 0.01 mg/mL of salicylic acid in 
Diluent. Pass this solution through a suitable filter of 
0.5-pm or finer porę size. 

Standard stock solution: 0.16 mg/mL of USP Aspirin 
RS in a mixture of Diluent and Medium (50:50). Use this 
solution within 24 h. 

Standard solution: USP Referenta Standards in Stan¬ 
dard stock solution as listed below. Sonication and shak- 
ing the solution may be used to promote dissolution. 
Pass a portion of the resulting solution through a suita¬ 
ble filter of 0.5-pm or finer porę srze. Use this solution 
within 24 h. 

Butalbital: 0,16/ mq/mL of USP Butalbital RS, where / 
is the ratio of the labeled amount of butalbita! relative 
to the labeled amount of aspirln in mg/Capsule 
Caffeine: 0.1 6 / mg/mL of USP Caffeine RS, where / is 
the ratio of the labeled amount of caffeine relative to 
the labeled amount of aspirin in mg/Capsule 
Codeme phosphate: 0.16/ mg/mL of USP Codeine 
Phosphate RS, where /" is the ratio of the labeled 
amount of codeine phosphate relative to the labeled 
amount of aspirin in mg/Capsule 
Sampie stock solution: Pass 20 mL of the solution 
under test through a suitable filter of 0.5-pm or finer 
porę size, discarding the first 2 mL of the filtrate. 
Sampie solution: A portion of the Sampie stock solution 
diluted with an equa! voiume Diluent 
Chromatographic system and System suitability: Fro- 
ceed as directed in the Assoy, except use an Injection 
volume of 100 pL. 

Analysis 

Samples: Standard solution and Sampie solution 
Calculate the percentages of the labeled amounts of 
butafbital (CnHuNłOi), aspirin (C 9 HBO 4 ), and caffeine 
(CaHioMiOi) dissoived: 

Result = (Wr s ) x Cs x Vx 100 

r v = peak response of the butalbita^ aspirin, or 
caffeine from the Sampie solution 
/s - peak response of the butalbita!, aspirin, or 
caffeine from the Standard solution 
G = concentration of USP Butalbital RS, USP 
Aspirin RS, or USP Caffeine RS in the 
Standard solution (ing/m I) 

V ~ Yotume of the Medium , 1000 ml 
Calculate the percentage of the labeled amount of 
codeine phosphate (CieH^NO* - H3PO4 - 72 H 2 O) 
dissolvea: 


Ty = peak response of codeine from the Somple 
solution 

rj = peak response of codeine from the Standard 
solution 

Q = concentration of USP Codeine Phosphate RS in 
the Standard solution (mg/mL) 

V - volume of the Medium , 1000 mL 

Ma = molecular weight of codeine phosphate 

hemihydrate, 406 37 

M f j == molecular weight of codeine phosphate 
anhydrous, 39737 

Tolerances: NIT 75% (Q) of the labeled amounts of 
butalbital (CuHiaNjOA aspirin (GHfAO, caffeine 
(CgHioN^Oj), and codeine phosphate (CieHłtNOj ■ 

H 3 PO 4 * V 3 H 2 0 ) is dissolved. 

* Unjfgrmity OF DOSAGE Units (905): Meet the 

reguśrements 

IMPURITIES 

* Limit of Free Salicyuc Acid 

Use glassware throughout this procedurę. Perform this 
procedurę on the same day the powder Is removed 
rrom the Ca psuł es. 

Diluent: To each L of methanol add 1 mL of phosphoric 
add. 

Standard solution: 0.0012 mg/mL of USP Salicylic Acid 
RS in Diluent Use this solution promptly. 

Sampie solution: NominaJly 0.65 mg/mL of aspirin 
from the contents of Capsules in solution prepared as 
follows. Transfer a suitable portion of the contents of 
NLT 20 Capsules, equivalent to about 65 mg of aspirin, 
to an appropriate Container. Add 100.0 mL of Diluent, 
and shake for 1 min. Promptty filter a portion of this 
solution, discarding the first 15 mL of the fil tratę, and 
use the elear fil tratę within 20 min after the addition of 
the Diluent If the intensity of the Sampie solution 
greatly exceeds that of the Standard solution, the solu- 
tion may be suitably diluted with Diluent. 

Instruments! conditions 
Modę: Fluorescence 
Excitation wave1ength: 305 nm 
Emission wavelength: 444 nm 
Analysis 

Samples: Standard solution and Sampie solution 
Al Iow the Samples to equilibrate For 2 min in the fluo- 
rimeter. 

Calculate the percentage of salicylic acid in the portion 
of Capsules taken ( f ): 

Result * (W/s) x (Cs/Cu) x 100 

lu - f I u o re scen c e inte nsity rea d \ n g s from th e 

Sampie solution 

Is ~ fluorescence intensity readings from the 
Standard solution 

Cs - concentration of USP Salicylic Acid RS in the 
Standard solution (mg/mL) 

Co - nominał concentration of aspirin in the Sampie 
solution (mg/mL) 

Acceptance critena: NMT 3.0% of salicylic acid 

ADDITION AL REQUIREMENTS 

* Packaging and Storage: Preserve in tight, light-resistant 

containers. 


Result = (Wrs) x Cs x V x (Mfj/Hj) x 100 
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• USP Reference Standards (11) 
USP Aspirin RS 
USP RutalbitaE RS 
USP Caffeine RS 
USP Codeine Phosphate RS 
USP Saficylic Acid RS 


Butoconazole Nitrate 



Butamben 



CnHisNOa 193,24 

Benzole acid, 4-amino-, butyl ester, 

BuLyl p-aminobenzoate [94-25-7], 

» Butamben, dried over phosphorus pentoxide 
for 3 hours, contains not less than 98,0 percent 
and not morę than 101,0 percent of ChHmNOz* 


Packagtng and storage—Preserve in well-closed contain- 
ers. 



USP Reference standards (11)— 

USP Butamben RS 

Completeness and coior of solutSon—One g dissolves 
completely in 30 ml of alcohol and in 30 ml of ether, and 
the Solutions are colorless. 

Identification, Infrared Absorption (197K). 

Mefting rangę, C/oss 1(741): between 57° and 59 e . 
Reaction—Dissolve 1 g in 10 ml of neutralized alcohol: a 
elear solution results, Dilute this solution with 10 mL of 
water, and add 2 drops of phenoJphthalein TS and 1 drop 
of 0.1 N sodium hydroxide: a red color Is produced, 

Loss on drying (731)—Dry it over phosphorus pentoxide 
for 3 hours: it loses not morę than 1,0% of its weight. 
Residue on ignition (281): not morę than 0,2%, 
Chloride—To a solution of 200 mg in 10 ml of alcohol add 
1 mL of 2 N nitric add and a few drops of $iiver nitrate TS: 
no opalescence is produced. 


Detete the foltowing: 


*Heavy metals, Method / (231)—Dissolve 2 g in 2 mL of 
1 N acetic add and suffident alcohol to make 25 ml: the 
limit is 0,001 %,• tortwiiu hbr&ib) 

Assay— 

Ferrocyphen indkator solution— Dissolye, with out warming, 
0,5 g of ferrocyphen in 50 mL of suffunc acid. 

Procedurę—Dissolve about 400 mg of Butamben, previ- 
ously dried and accurately weighed, in a mixture of 100 mL 
of water and 20 mL of hydrochloric add, Add 1 mL of Ferro¬ 
cyphen indkator solution. Cool the solution in an ice bath to 
about 10°, and titrate with 0.1 M sodium nitrite VS to a 
vio!et endpoint tliai is stable for not less than three minutes, 
Perform a blank determination, and make any netessary 
correction, Each mL of OJ M sodium nitrite fs equivalent to 
19.32 mg of CnH, s NO a . 


CisH^CIjNaS • HNO 3 474,79 

1 ff*lmidazoIe, 1-[4-(4-ch[orophenyl)-2-[(2,6- 
dichlorophenyl)thio]butyl-, mon oni tratę, (±)-; 
{±)-l-[4-(p-Chlorophenyl)-2-[(2,6-dichlorophenyl) 
thio]butyl]imidazofe mononitrate [64872-77-1], 

DEFINITION 

Butoconazole Nitrate contains NLT 98,0% and NMT 
102.0% of butoconazole nitrate (CifHuChNaS ■ HNO 3 ), 
cafculated on the dried hasis, 

IDENTIFICATION 

* A. Infrared Absorption (197K) 

ASSAY 

• PROCEDURĘ 

Buffer: 2.18 g/L of monobask potassium phosphate 
and 4.18 g/L of dibasic potassium phosphate in water 
Mobile phase: Methanol and Buffer (3:1) 

Standard solution: 0.2 mg/ml of USP Butoconazole Ni¬ 
trate RS in Mobile phase 

Sample solution: 0.2 mg/mL of Butoconazole Nitrate in 
Mobile phase , Fil ter, 

Chromatographic system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 229 nm 

Column: 4,6-mm x 25-cm; packing LI 

Column temperaturę: 40° 

Flow ratę: 2 mL/mln 
Injeotion volume: 10 fiL 
System suitability 
Sample: Standard solution 
Suitability reguirements 
Column efficiency: NLT 2800 theoretical plates 
Tailing factor: NMT 1,5 
Relative standard deviation: NMT 1.5% 

Analysis 

Samples: Standard solution and Sample solution 
Calcuiate the percentage of butoconazole nitrate 
(CipHirCbNzS - HNCh) in the portion of Butoconazole 
Nitrate taken: 

Resuit = (r u /rs) x (C/Cu) x 100 

ro - peak response from the Sample solution 

rs - peak response from the Standard solution 

Q = concentration of USP Butoconazole Nitrate RS 
in the Standard solution (mg/mL) 

Cu = concentration of Butoconazole Nitrate in the 
Sample solution (mg/ml) 

Acceptance criteria: 98,0%-l 02*0% on the dried basis 

IMPURITIES 

* Residue on Ignition (281): NMT 0.1% 

• ORDINARY IMPURITIES (466} 

Standard Solutions: USP Butoconazole Nitrate RS in a 
mixture of methylene chloride and methanol (2:1) 

Test solution: Butoconazole Nitrate in a mixture of 
methylene chloride and methanol (2:1) 

Eluant: Chloroform, tetrahydrofuran, cydohexane, and 
ammonium hydroxide (18:18:13:1) 
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Visualization: 22 

Acceptance criteria: Meets the requirements 

SPECSFłC TESTS 
o LOSS ON DRY1NG (731) 

Analysis: Dry under vacuum at 60° for 3 h. 
Acceptance criteria: NMT 1.0% 

ADDITIONAL REOUIREMENT5 

* Packaging and Storace: Preserve in wefl-closed, light- 
resistant containers. 

o USP Reference Standard* <11) 

USP Butoconazole Nitra te RS 


Butoconazole NStratę Vaqinal Cream 

DEFINITION 

Butoconazole Nitrate Vagina! Cream contains Butoconazote 
Nitrate in a suitable cream base, It contains NLT 90,0% 
and NMT 110.0% of tbe Jabeled amount of butoconazole 
nitrate (Ci 9 Hi 7 CIjN 2 S ■ HNO s ). 

IDENTIFICATION 

o A. 

Sample solution: Prepare a mixture of the Standard so- 
lution and the Sample solution (1:1), as directed in the 
Assay. 

Analysis: Chromafograph the Sample solution, as dr- 
rected in the Assay . 

Acceptance criteria: The chromatogram exhibits two 
main peaks that correspond to butoconazote nitrate 
and the interna! standard, 

ASSAY 

* Procedurę 

Buffer: 1.4 g of potassium acetate in 980 mL of water. 
Adjust with about 2 ml of gtarial acetic add to a pH of 
4.3 + 04, dilute with water to 1 000 mL. Adjust the 
buffer molarity (0.018-0.072 M) as necessary to obtain 
suitable chromatographic performance. Increased reten- 
tion ttme may be achievea by a decrease in the buffer 
molarity, 

Drluent: Methanol and Buffer (60:40) 

Mobile phase: Methanol and Buffer (65:35) 

Interna! standard solution: 1,6 mg/mL of 
1-benzylimidazole in methanol 
Standard stock solution: 0,4 mg/mL of USP 
Butoconazole Nitrate RS in methanot 
Standard solution: Transfer 2.0 mL of the Standard 
stock solution and 3.0 mL of the Internal standard solu¬ 
tion to a 50-ml fiask, and add 35,0 mL of DIluenŁ 
Sample stock solution: Nominally 0.4 mg/mL of 
butoconazole nitrate in methanol from Vaginal Cream 
prepared as follows. Add 200 mL of methanol to a 
250-mL volumetric fiask. Transfer to the fiask a weighed 
guantity of Vaqinal Cream ecjuivalent to about 100 mg 
of butoconazole nitrate, Sonicate to dissolve, and cool 
to room temperaturę. Dilute with methanol to volume. 
Sample solution: Transfer 2.0 mL of the Sample stock 
solution and 3.0 mL of the Internal standard solution to a 
50-ml flasie, and add 35.0 mL of Diiuent Allow the pre- 
cipitated excipients that form to rise to the top of the 
solution, remove them by aspiration, and discard. Cen- 
trifuge or fiiter the remainlng solution. 
Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 225 nm 

Coiumn: 4.6-mm x 25-cm; pac king L9 that has been 
converted to the potassium form by the use of 0,555 
M potassium acetate solution 


Flow ratę: 1 mL/min 
Injection volumet 20 pL 
System suitability 
Sample: Standard solution 

[Notę—T he re!ative retention times for butoconazole ni¬ 
trate and 1-benzylimidazole are 0.6 and 1.0, 
respectively.] 

Suitability reguirements 

Resolution: NLT 4.0 between the analyte and Inter- 
naf standard peaks 

Coiumn efficiency: NLT 1100 theoretical piates for 
the analyte peak 

Tailing factor; NMT 2.1 for the analyte peak 
Relath/e standard deviation: NMT 1.5% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
butoconazole nitrate (CigHi/ChNzS ■ HN0 3 ) in the par¬ 
don of Vaginal Cream taken: 

Result = (fiu/fij) x (Cs/Cu) x 100 

Ru = peak response ratio of butoconazole nitrate to 
the interna! standard from the Sample 
solution 

R$ - peak response ratio of butoconazole nitrate to 
the interna! standard from the Standard 
solution 

Cs - concentration of USP Butoconazole Nitrate RS 
in the Standard solution (mg/mL) 

Cu - nominał concentration of butoconazole nitrate 
En the Sample solution (mg/mL) 

Acceptance criteria: 90.0%-110.0% of the labeled 
amount 

PERFORMANCE TESTS 

* Minimum Fill (755): Meets the requirernents 

ADDITIONAL REQUIREMENT$ 

■ Packaging and Storage: Preserve in coflapsible tubes or 
tlght containers, Avoid excessive heat, and avoid 
freezmg. 

* USP Reference Standard* <11) 

USP Butoconazole Nitrate RS 


Butorphanol Tartrate 



C 2 ,H 29 N0 2 -C4H 6 0 6 477.55 
Morphinan-3,14-dio!, 17-(cydobutylmethyl)-, 
ff*)]-2,3-dihydroxybutanedioate (1:1) (salt). 

(~)-1 7-(Cydobutylmethyl)morphinan-3,14“dloi D-(-)-tartrate 
(1:1) (salt) [58786-99-5]. 

» Butorphanol Tartrate contains not less than 
98.0 percent and not morę than 102.0 percent of 
C 21 H 29 NO 2 ■ QH 6 0 6 , calculated on the anhydrous 
basis. 

Packaging and storage —Preserve in tight containers. 
Storę at 25°, excursions permitted between 15° and 30 D . 

USP Reference sfandards {11}™ 

USP Butorphanol Tartrate RS 
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Identification— 

A: Infrared Absarption <1 97K). 

B: The R f value of the principal spot in the chromato- 
grarn of the Test preparation eorresponds to that in the 
chrom a tog ram of the Standard preparation , as obtained for 
test A fn the Chromatographic pud ty test. 

Specific rotatson <781S): between -Ó0 D and -66°. 

Test solution: 4 mg per mL, in methanol. 

Water Deterimnafion, Met bod i (921): not morę than 

2 . 0 %, 

Resadue on igrtftion (2S1): not morę than 0.1%, 

Delete the fotiowłng: 

*Heavy metab, Method li <231): 0.003%.* (puttirWan® 
Clhromatogiraphk pud ty— 

method A (Thin-Layer Chromatography)— 

Standard solution— Prepare a solution in methanol con¬ 
taining 1 mg of USP Butorphanol Tartrate RS per niL 

Test solution —Transfer 100 mg of Butorphanol Tartrate to 
a 10-mL volumetric fiask. Dissolve in methanol, dilute with 
methanol to volume, and mix. 

lodoplatinate spray reagent— Prepare a 1 in 10 solution of 
chloroplatinic add in water. To 0.5 ml of this solution add 
33 mL of water and 1 g of potassium iodide to obtain the 
spray reagent. Prepare fresh daily. 

Procedurę —Apply 50 pL of the Test solution, containing 
500 pg of butorphanol tartrate, and 5 pL and 10 pL of the 
Standard solution, containing 5 pg and 10 pg of USP 
Butorphanol Tartrate RS, respectivdy, about 2 cm a part to a 
Jine parailel to and about 2 cm from the bortom of a thin- 
layer chromatographic piąte (see Chroma tog raphy (621)) 
coated with a 0.25-mm layer of chromatographic silica gel 
mixture. Place the piąte in a devefopinq chamber contain¬ 
ing, and equllibrated with, a mixture of chloroform, metha- 
nol, benzene, and ammonium hydroxide (85:25:20:5). De- 
velop the chromatogram until the solyent front has moved 
about 10 cm above the linę of application. Remove the 
piąte, mark the sotvent front, and allow the solvent to evap- 
orate. Spray the piąte with todoplatinate spray reagent Estf- 
mate the percentage of the impurities present in the Test 
solution by comparing the intensities of secondary spots, if 
present, with the intensities of the principal spots obtained 
from the chrornatograms of the Standard solution , The sum 
of the impurities observed Is not greater than 2.0%, 
method a (Cas Chromatography)—Dissolve a suitable 
guantity of Butorphanol Tartrate in methanol to obtain a 
solution containing about 10 mg per mL. InjecL 1 pL of this 
solution into a suitable gas chromatograph egulpped with a 
flame-ionization detector and a 1.8-m x 4-mm giass column 
containing 3% liguld phase C3 on support SI AB, The tern- 
peratures of the injection port, column, and detector are 
maintained at about 280°, 250°, and 290°, respective!y. The 
carrier gas is nitrogen. Record a 30-minute chromatogram. 
Preferably uslng an electronic integrator, determlne the ar- 
eas of alf peaks in the chromatogram exduding the area of 
the solvent. In a suitabfe chromatogram, the retention time 
for the alpha isomer of butorphanol tartrate ss 1.2 relative to 
1.0 for butorphanol tartrate; and the retention time of 
butorphanol tartrate is not less than 15 minutes. Calcuiate 
the percentage of synthesis precursors in the test specimen 
by the formula: 

100Ay / As 

in which Av is the sum of the areas of all minor peaks; and 
As is the sum of the areas of the major and minor peaks. 

The limit is 2.0%, 

Assay—Dissofve about 500 mg of Butorphanol Tartrate, ac- 
curateiy weighed, in 75 mL of glacial acetic add. Add crystal 
violet TS, and titrate with 0.1 N perchfonc add VS. Perform 


a blank determination, and make any necessary correction. 
Each mL of 0.1 N perchloric acid is equivalent to 47.76 mg 
of ■ C-ihlfiOs. 


BytorphaoeS Tartrate Bsijection 

» Butorphanol Tartrate Injection is a sterile solu- 
tion of Butorphanol Tartrate in Water for Injec- 
tion. It contains not less than 90.0 percent and 
not morę than 110.0 percent of the labeled 
amount of C 21 H 29 NG 2 * C^Pe. It may contain a 
suitable preservative and a buffer 

Patkagmg and storage —Preserve in stngle-dose or in 
muitipfe-dose containers, preferably of Type I giass, pro- 
tecLed from light. 

USP Referente standard* (11)— 

USP Butorphanol Tartrate RS 
USP Endotoxin RS 

Identification—Apply 10-pL portions of the Injection and 
a Standard solution of U5P Butorphanol Tartrate RS having 
the same concentration about 2 cm apart to a Jine paralte] 
to and about 2 cm from the bottom of a thin-layer chro- 
matographic piąte (see Chromatography (621)) coated with 
a 0.25-mm layer of chromatographic silica gel mixture. 

Place the piąte in a devefoping chamber containing a mix- 
ture of chloroform, ethyl acetale, and methanol (40:10:9), 
and deve!op the chromatogram until the soh/ent front has 
moved about 10 cm above the linę of application. Remove 
the piąte, mark the sofvent front, and allow the solvent to 
evaporate. Examine the piąte under short.-wavelength UV 
light: the R f value of the principal spot obtained from the 
solution under test corresponds to that obtained from the 
Standard solution. Benzetnonium chloride, if present, as ob- 
served as a streaked zonę near the point of application. VTs- 
ualize the butorphanol spots by ligntfy spraying the piąte 
with a 1 in 250 solution of bromocresol purple in dehy- 
drated alcohol: butorphanol appears as a blue spot against a 
light yellow background. 
pH (791): between 3.0 and 5.5. 

Bacterial Endoioxifis Test (85)—It contains not morę 
than 88.0 USP Endotoxin Unlts per mg of butorphanol tar¬ 
trate. 

Other recfiuirements—It meets the reguirements under In- 
jections and implanted Drug Products (1). 

Assay— 

Mobile phase —Prepare a mixture of 0.05 M ammonium 
acetate and acetonitrile (3:1) adjusted by the addition of 
glacial acetic acid to a pH of 4.1. The mixture is approprl- 
ately filtered and degassed. 

internal standard solution— Dissoive about 50 mg of pro¬ 
pyl paraben in 5.0 mL of methanol contained in a 250-mL 
volumetric fiask. Add water to volume, and mix. 

Standard preparation —Transfer about 50 mg of USP 
Butorphanol Tartrate RS, accurately weighed, to a 25-mL 
volumetrk fiask containing 1.0 mL of 1 N suffuric add. Swirl 
the fiask to dlssofve the powder completely, add water to 
volume, and mix. Pipet 5 mL of the resulting solution into a 
50-mL yotumetric fiask containing 10.0 mL of Internal stan¬ 
dard solution, Add water to volume, mix, and filter through 
a m kropo rous filter, discarding the first 5 mL of the filtra te 
and collecting the remainder in a suitable Container. 

Assay preparation— Transfer an accurately measured voh 
ume of Injection, equivalent to about 10 mg of butorphanol 
tartrate, to a 50-mL yolumetric fiask. Add 10.0 mL of Inter¬ 
na! standard solution , mix, add water to volume, and mix. 
Filter through a microporous filter, discarding the first 5 ml 
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of the filtrate and collecting the remainder in a suitable Con¬ 
tainer. 

Chromatographic system (see Chromatography (621»— ; The 
liquid chromatograph is eąuipped with a 280-nm detector 
and a 4-mm x 30-em column that contains packing L11, 

The flow ratę is about 2mL per minutę. Chromatograph five 
replicate injections of the Standard preparalion, and record 
the peak responses as directed for Procedurę; the relative 
standard devIation is not morę than 1.5%, and the capacity 
factor for butorphanol tartrate is not less than 2 . 0 . 

Procedurę —Separately inject equal volumes (about 20 pL) 
of the Standard preparalion and the Assay preparalion into 
the chromatograph, adjusting the flow ratę and other oper- 
ating parameters, if necessary, until satisfactory chromatog¬ 
raphy and peak responses are obtained* Record the chro-~ 
matograms, and measure the responses for the major peaks 
The relative retention times are about 1.7 for propyiparaben 
and 1.0 for butorphanol tartrate. Calculate the guantity, in 
mg, of C 21 H 29 NOJ * GJHóG* in each mL of the Injection taken 
by the formula: 

50 (C/V)(RvfRs) 

in which Cis the concentration, in mg per mL, of USP 
Butorphanol Tartrate RS in the Standard preparalion ; V is the 
volume, in mL, of Injection taken; and Ru and are the 
peak response ratios of the butorphanol tartrate peak and 
the interna! standard peak obtained from the Assay prepara- 
tion and the Standard preparation f respectively. 


Butorphanol Tartrate Nasal Solution 

(Title for this manograph—not to change until February 7, 
2017} 

(Prior to February 1 t 2017 t the current practice of labeling 
the artide of commerce with the name Butorphanol Tar¬ 
trate Nasal Solution may be continued. Use of the name 
Butorphanol Tartrate Nasal Spray will be permitted as of 
August 7, 2014 , but the use of this name will not be 
mandatory until February 12017. The BO-month exten- 
shn will provide the time needed by manufacturers and 
u sers to make necessary changes.) 

DEFINITION 

Butorphanol Tartrate Nasal Spray is an aqueous solution of 
butorphanol tartrate for administration as a metered spray 
to the nasal mucosa. It contains the equivalent of NLT 
90.0% and NMT 110.0% of the labeled amount of 
butorphanol tartrate (C 21 H 29 NO 2 - CiH 6 Gó)* 

IDENTIFICAHON 

■ A, The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution, as 
obtained in the Assoy , 

* E. Thik-Layer Chromatograf hic Identification Test 

( 201 ) 

Standard solution: 1.0 mg/mL of USP Butorphanol Tar¬ 
trate RS in methanol 

Sample solution: Prepare a composite solution by pool- 
ing the contents of three containers of Nasal Spray into 
a suitable vesseL Transfer L0 mL of poofed sample to a 
10-mL volumetric fiask, and dilute with methanol to 
volume. 

Deveioping solvent system: Chloroform, methanol, 
benzene, and ammonium hydroxide (17:5:4:1) 

[Caution —Prepare En a hood while wearing appropriate 
safety gloves, lab coat, and protective eyewear.] 

Spray reagent: Prepare a l-in-10 solution of chloropla- 
tinic acid in water. To 0*5 mL of this solution, add 
33 ml of water and 1 g of potassium iodide. Prepare 
fresh darły. 


Anaiysis 

Sampies: Standard solution and Sample solution 
Proceed as directed in the chapter, except spray the 
piąte with Spray reagent. 

Acceptance criteria: The ty pica I R f value Es 0,7 for 
butorphanol tartrate* 

ASSAY 

* Procedurę 

Buffer: 3.4 g/L of 0.025 M monobasic potassium phos- 
phate. Filter. 

Mobile phase: Acetonitrile, triethylamine, and Buffer 
(15:2:85). Mix thoroughly, and adjust with 85,0% 
phosphoric add to a pH of 3.0 ± 0.1. 

Standard solution: 0*2 mg/mL of USP Butorphanol Tar¬ 
trate RS in Mobile phase* Mix, and filter, discarding the 
first 2 mL of the filtrate. The Standard solution is stabie 
for at least 108 h. 

Sample solution: Nominally 0.2 mg/mL of butorphanol 
tartrate in Mobile phase prepared as follows. Prepare a 
composite solution by poolrng a minimum of four con¬ 
tainers of Nasal Spray into a suitable gfass vessel Trans¬ 
fer the equivalent of 20 mg of butorphanol tartrate to a 
100-mL volumetric fiask. Dilute with Mobile phase to 
volume, mix, and filter, discarding the first 2 mL of the 
filtrate. 

Chromatographic system 

(See Chromatography (621), System Su i ta bili ty.) 

Modę: LC 

Detector: UV 280 nm 
Columns 

Analytical: 4.6-mm x 15-cm; 5-pm packing LII 
Guard: 4.6-mm x 1-cm; 5-^im packing LII 
Column temperaturę: 30° 

Flow ratę: 2.0 mL/min 
Injection volume: 20 pL 
System suitability 
Sample: Standard solution 
Suitability reguirements 
Tailing factor: NMT 2.0 
Relative standard deviation: NMT 2.0% 

Anaiysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
butorphanol tartrate (C 21 H 29 NO 2 ■ GHaOs) in the por- 
tion of Nasal Spray taken: 

Resuft = (rjrs) x (CdCu) x 100 

ru - peak response from the Sampte solution 
- peak response from the Standard solution 
Ci - concentration of USP Butorphanol Tartrate RS 
in the Standard solution (mg/mL) 

Cu = nominał concentration of butorphanol tartrate 
in the Sample solution (mg/mL) 

Acceptance criteria: 90.0%-11 0.0% 

IMPURITIE5 

* ORGANIC IMPURETIES 

Buffer: Prepare as directed in the Assoy, 

Mobile phase: Acetonitrile, tnethylamine, and Buffer 
(15: 5,1: 85), Mix thoroughly, and adjust with 85,0% 
phosphoric acid to a pH of 3.0 ± 0.1, 

Standard solution: 0.005 mg/mL of USP Butorphanol 
Tartrate RS 

Sensitivity solution: Transfer 2.5 mL of the Standard so¬ 
lution to a 50-mL yolumetric fiask, and di tutę with water 
to volume, Do not filter. 

Sample solution: Nominally 1 mg/mL of butorphanol 
tartrate in water prepared as follows. Prepare a compos¬ 
ite solution by pooling a minimum of four containers of 
Nasal Spray into a suitable glass yessel. Transfer the 
equivalent of 50 mg of butorphanol tartrate to a 50-mL 
volumetric fiask. Dilute with water to yolume. Do not 
filter. 
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Chromatographśc system 

(See Chromatograpny (62 1), System Suito bili ty.) 

Modę: LC 

Detector: UV 280 nm 
Cofumns 

Analytical: 4,6-mm x 25-em; 5-gm packing LII 
Guard: 4.6-mm x 1-cm; 5-pm packing LII 
Column temperaturę: 40° 

Ftow ratę: 2.0 mL/mtn 
Injection vo!ume: 60 jiL 
Run time: 40 min 
System suitability 

Samples: Standard solution and 5ensitivity solution 

Suitability reguirements 

Relative standard deviatlon: IMMT 10.0%, Standard 
solution 

Sensitivity: The peak helght for butorphanol tartrate 
is greater than or equal to three times the baseline 
nolse, SensitMty solution 

Anaiysis 

Samples: Standard solution and Sample solution 
Record the chromatograms, and measure the re- 
sponses for the butorphanol tartrate peak tn the 5fo/?- 
aard solution, and for aJI known and unknown related 
compounds tn the Sample solution. 

Calculate the percentage of each refated compound 
(see Table ?) and eacn unknown impurity in the por- 
tion of Nasal Spray taken: 

Result - (Wfj) x (Cs/Cu) x 1 00 

fu = peak response of each known or unknown 

reiated compound from the Sampie solution 
r$ ~ peak response from the Standard solution 
Cs = concentration of USP Butorphanol Tartrate RS 
in the Standard solution (mg/mL) 

Cu - nominał concentration of butorphanol tartrate 
in the Sample solution (mg/mL) 

Acceptance criterta: See Table 1. 


Table 1 


Name 

Retativs 

Retention 

Time 

Acceptance 

Criteria, 

NMT 

3,14-Dih ydroxvmorph inan 

0.3 

03 

AG-Buto ip ha no I 

0.7 

0,5 

Butorphanol tartrate 

1.0 

,_ 

Unknown impurity 

_ 

0.3 

Total impurities 


1.0 


SPEOIFSC TESTS 

* Microbial Enumeration Tests (61 > and Tests for Speci- 
fieo Microorcanisms (62); The total aerobic microbial 
count does not exeeed 10 3 cfu/g or mL, and the total 
combined moids and yeasts count does not exeeed 10 2 
cfu/g or mL. It meets the reguirements of the tests for 
absence of Staphylococcus aureus and Pseudomonas 
aeruginosa. 

* pJH (791): 4,0-6.0 

* Osmolality and Osmolakity (785): 252-292 mOsmof/ 
kg 

ADDITIONAL REQUIREMENTS 

* Packaging and Storage: Preserve in tight containers at 
controiled room temperaturę. Storę at 25°; excursions 
permitted between 15° and 30°, 


O USP Reference Standards (11) 
USP Butorphanol Tartrate RS 


ButorphaBiol Tartrate Nasal Spray_ 

(Title for this monograph—not to change until February ?, 
2017) 

(Prior to February 1, 2017 f the ourrent proctke of labeling 
the artide of commerce with the name Butorphanol Tar¬ 
trate Nasal Solution may be continued. Use of the name 
Butorphanol Tartrate Nasal Spray will be permitted as of 
August l f 2014 , but the use of this name will not be 
mandatory until February 1, 2017. The 30-month exten- 
sion will provide the time needed by manufacturers and 
users to make necessary chan ges.) 

DEFINSTfON 

Butorphanol Tartrate Nasal Spray is an aqueous solution of 
butorphanol tartrate for administration as a metered spray 
to the nasal mucosa. It contains the equivalent of NLT 
90,0% and NMT 110.0% of the fabeled amount of 
butorphanol tartrate (C 21 H 29 NO 2 ■ OH^Og), 

SDENTIFICATIO N 

« A. The retention time of the major peak of the Sample 
solution corresponds to that of tne Standard solution, as 
obtained in the 4ssay. 

* B. Thin-Layer Chromatocraphic Identification Test 

( 201 ) 

Standard solution: 1.0 mg/mL of USP Butorphanol Tar¬ 
trate RS In methanol 

Sample solution: Prepare a composite solution by pooh 
Ing the eon ten ts of three containers of Nasal Spray into 
a suilabie vesseL Transfer 1.0 mL of pooled sample to a 
10-mL volumefric fiask, and di lute with methanol to 
volume. 

Developing solvent system: Chloroform, methanol, 
benzene, and ammonium hydroxide (17:5:4:1) 

[CAUTION—Prepare in a hood while wearing appropriate 
safety gloves, lab coat, and protective eyewearj 
Spray reagent: Prepare a 1-indO solution of chloropla- 
tinic acid fn water. To 0,5 mL of this solution, add 
33 mL of water and 1 g of potassium iodide. Prepare 
fresh daily, 

Anaiysis 

Samples: Standard solution and Sample solution 
Proceed as directed in the chapter, except spray the 
piąte with Spray reagent. 

Acceptance criteria: The typical value is 0.7 for 
butorphanol tartrate, 

ASSAY 
<= Procedurę 

Buffer: 3.4 g/L of 0.025 M monobasic potassium phos- 
phate. Filter, 

Mobile phase: Acetonitrile, triethyiamine, and Buffer 
(15:2:85). Mix thoroughly, and adjust with 85.0% 
phosphoric add to a pH of 3,0 ± 0.1. 

Standard solution: 0.2 mg/mL of USP Butorphanol Tar¬ 
trate RS in Mobile phase. Mix, and filter, discarding the 
first 2 mL of the fi (tratę. The Standard solution is stable 
for at least 108 h. 

Sampie solution: Nomrnafly 0.2 mg/mL of butorphanol 
tartrate in Mobile phase prepared as follows. Prepare a 
composite solution by pooling a minimum of four eon- 
tainers of Nasal Spray into a suitable glass vessel. Trans¬ 
fer the egulvalent of 20 mg of butorpnanof tartrate to a 
100-mL voiumetric fiask. Dilute with Mobile phase to 
vo!ume, mix, and filter, discarding the first 2 mL of the 
ftl tratę. 
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Chromatographic system 

(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 280 nm 
Coiumns 

Analytrcal: 4.6-mm x 15-cm; S-pm packing LT1 
Guard; 4.6-mm x 1-cm; 5-jim packing LI I 
Column temperaturę: 30° 

Flow ratę: 2,0 mL/min 
Injection volume: 20 pL 
System suitabriity 
Sample; Standard solution 
Suitability requirements 
Tailing factor: NMT 2.0 
Relative standard deviation: NMT 2*0% 

Anaiysis 

Samples: Standard solution and Sampie solution 
Calculate Lhe percentage of the Jabeled amount of 
butorphanol tartrate (CiiPhoNCb * CiH 6 0 6 ) in the por- 
tion of Nasal Spray taken: 

Result = (ru/r$) x (Cs/Cu) x 1 00 

r u - peak response from the Sample solution 

r$ - peak response from the Standard solution 

G = concentratfon of USP Butorphanol Tartrate RS 
in the Standard solution (mg/mL) 

Cu - nominał concentratfon of butorphanol tartrate 
in the Sampie solution (mg/mL) 

Acceptance criteria: 9O.0%-110.0% 

IMPUROTIES 
a ORGAMŁC IiVIPURITIES 

Buffer: Prepare as directed in the Assoy* 

Mobile phase: Aceton itrile, triethy laminę, and Buffer 
(1 S: 5.1 : 85). Mtx thoroughly, and adjust with 85.0% 
phosphoric acid to a pH of 3.0 ± 0.1. 

Standard solution: 0.005 mg/mL of USP Butorphanol 
Tartrate RS 

Sensitiyity solution: Transfer 2.5 ml of the Standard so¬ 
lution to a 50-mL volumetric fiask, and dilute with water 
to volume. Do not fiJten 

Sampie solution: Nominally 1 mg/mL of butorphanol 
tartrate in water prepared as folio ws. Prepare a compos- 
ite solution by pooltng a minimum of four containers of 
Nasa! Spray into a suitabie glass vessel. Transfer the 
equiva!ent of 50 mg of butorphanol tartrate to a 50-rnL 
volumetric fiask. Dilute with water to volume. Do not 
fil ter* 

Chromatographic system 

(See Chromatograpny {621), System Suitability.) 

Modę: LC 

Detector: UV 280 nm 
Columns 

Analytical; 4.6-mm x 25-cm; 5-jam packing L11 
Guard: 4.6-mm x 1 -cm; 5-pm packing LII 
Column temperaturo: 40° 

Flow ratę: 2.0 mL/min 
Injection yolume: 60 uL 
Run time: 40 min 
System suitability 

Samples: Standard solution and Sensitivity solution 

Suitability reguirements 

Relative standard deviatlon: NMT 10,0%, Standard 
solution 


Sensitiyity: The peak height for butorphanol tartrate 
is greater than or equal to three tlmes the baseline 
noise, Sensitivity solution 

Anaiysis 

Samples: Standard solution and Sample solution 
Record the chromatograms, and measure the re- 
sponses for the butorphanol tartrate peak in the Stan- 
aard solution, and for all known and unknown related 
compounds in the Sampie solution * 

Calculate the percentage of each related compound 
(see Tahfe 1) and each unknown fmpunty in the por- 
tion of Nasal Spray taken; 

Result - (ru/r s ) x (G/Cu) x 100 

ru = peak response of each known or unknown 

related compound from the Sample solution 
r 5 - peak response from the Standard solution 
G - concentratfon of USP Butorphanol Tartrate RS 
in the Standard solution (mg/mL) 

Cu = nominał concentration of butorphanol tartrate 
In the Sample solution (mg/mL) 

Acceptance criteria: See Tobie 1, 


Table 1 


Name 

Re1ative 

Retention 

Time 

Acceptance 
Criteria, 
NMT f%> 

3 r 14-Dthydraxymorphinan 

03 

0.3 

dć-Butorohanol 

07 

0,5 

Buto roba no 1 tartrate 

1.0 

__ 

Unknown impurity 

__ 

0.3 

Total impurities 

_ 

1,0 


SIPEGIFIC TESTS 

* M krosial Enumeration Tests (61) and Tests for Speci- 
FIED ftfliCROORGANiSMS (62): The total aeroblc microbial 
count does not exceed 10 3 tfu/g or mL, and the total 
combined molds and yeasts count does not exceed 10 2 
cfu/g or mL. It meets the reguirements of the tests for 
absence of Staphylococcus aureus and Pseudomonas 
aeruginosa . 

■ PH (791): 4.0-6.0 

* OSMOLAUTY AND O5M0LARITY <785): 252-292 mOsmo!/ 

kg 

ADDITIONAL REQUIREMENTS 

* PACKAGrNG and Storage: Preserve In tight containers at 

controlled room temperaturę. Storę at 25°; excursions 
permitted between 15* and 3G Q . 

* USP Reference Standards <11) 

USP Butorphanol Tartrate RS 
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C 26 Hi 7 bhQ 2 451.60 

Ergoline-8/3-tarbaxamide, N-[3-(dimethylamino)propy[]-W- 
[(etbylamino)carbonyJ]'6“(2“propenyl)“; 

1 -[(6-A]lylergolin-8/3-y[)carbonyl]-1 -[3-(dimethylami- 
no)propyf]-3-ethylurea [81409-90-7], 

DEFSN1TSON 

CabergoJine contains NLT 98,0% and NMT 102.0% of 
cabergoline (C^Hs/NsCb), calculated on the anhydrous 
basis for the crystalline form and on the anhydrous and 
solvent-free basis for the amorphous form. 



IDENTIFICATION 
O A. INERARED AB50RPTION (197K) 

* B. 

Proceed as directed for Procedurę 1 or Procedurę 2. The 
criteria for Procedurę 1 or Procedurę 2 musi be met. 

P ro c e d u re T: Crystallinlty {695 ) 

Acceptance criteria 

For the crystalline form: Meets the reguirements 
For the amorphous form: Does not meet the 
requirements 

Procedurę 2: K-Ray Diffraction (941) 

Acceptance criteria 

For the crystalline form: A diffraction pattern is 
present. 

For the amorphous form: No diffraction pattern is 
present. 

* C. The retention time of the major peak of the Sample 
solution corresponds to that of the standard solution, as 
obtained in the Assoy. 

ASSAY 

* Procedurę 

Prepare Solutions im media tely before use, and protect 
from light. 

Buffer: Dissolve 6.8 g of monobask potassEum phos- 
phate in 900 mL of water, adjust witn phosphortc add 
to a ph of 2.0, and dilute to 1 L Add 0.2 mL of trieth- 
ylamtne to the resulting solution and mix. 

Mobile phase: Acetonitrife and Buffer {4:21) 

Standard solution: 0.25 mg/ml of USP Cabergoline RS 
in Mobile phase * Sonicate if needed. 

Sample solution: 0.25 mg/mL of Cabergoline in Mobile 
phase. Sonicate if needed. 

Chromatographic system 
(See Chromatogrophy (621), System Suitability.) 

Modę: LC 

Detector: UV 280 nm 

Column: 4.0-mm x 25-cm; lO-jim packing LI 
Flow ratę: 1.3 ml/min 
Injeetion volume: IOOjjL 
System suitability 
Sample: Standard solution 
Suitability reguirements 
Column efficiency: NLT 1000 theoreticai plates 
Relative standard deviation: NMT 2.0% for five rep- 
licate injections 
Analysts 

Sam pi es: Standard solution and Sample solution 
Calculate the percentage of cabergoline (C 26 H 37 N 5 O 2 ). in 
the portion of Cabergoline taken: 


Resuft - (ru/r$) x (Cj/Cy) x 100 


ro - peak response from the Sample solution 

r$ - peak response from the Standard solution 

Q = concentration of USP Cabergoline RS in the 
Standard solution (mg/mL) 

Cu - concentration of Cabergoline in the Sample 
solution (mg/mL) 

Acceptance criteria 

For the crystalline form: 98.0%-1G2*0% on the an¬ 
hydrous basis 

For the amorphous form: 98.0%-102.0% on the an- 
hydrous and soivent-free basis 

IMPURITSES 


Detete the fotlowing: 

Heaw Metals, Method II <231): 20 ppm# ( Qw cta \ I -Jan-201 B) 

«!> RESIDUI ON SCNITION (281); NMT 0.1% 

■ ORCANIC IMPURITIES 

Prepare Solutions immediately before use, and protect 
from light. 

Buffer and Mobile phase: Proceed as directed in the 
/Usay. 

System suitability solution: To 10 ml of 0.1 M sodium 
hydroxide add 50 mg of Cabergoline and stir for about 
15 min. To 1 mL of the suspension add 1 mL of 0.1 M 
hydroehloric acid, and dilute with Mobile phase to 
10.0 mL. Sonicate until dissolution is complete. [NoTE— 
The main degradation product obtained is cabergoline 
related compound A.] 

Sampie solution: 0.25 mg/ml of Cabergoline in Mobile 
phase. Sonicate if needed. 

Chromatographic system 
(See Chroma tog raphy (621), System Suitability.) 

Modę: LC 

Detector: UV 280 nm 

Column: 4.0-mm x 25-cm; 10-pm packing LI 
Flow ratę: 1.3 ml/min 
Injeetion volume: IOGjiL 
System suitability 
Sample: System suitability solution 
[NOTĘ-—See Table 1 for reiative retention times.] 
Suitability reguirements 
Resolution: NLT 3.0 be twe en cabergoline and 
cabergoline related compound A 
Analysis 

Sampie: Sample solution 

Calculate the percentage of each impurity in the por¬ 
tion of Cabergoline taken: 

Result - (ruf ri) x 100 

m = peak response of each impurity from the 
Sample solution 

rr - sum of all the peak responses from the Sample 
solution 

Acceptance criteria: See Tobie 1. 


Table 1 


Na me 

Relative 

Retention 

Time 

Acceptance 
Criteria, 
NMT {%> 

Cabergoline related compound D 1 * 

0.3 

0.1 

Cabergoline related compound" B h 

0.6 

0.1 


J (6 a 10flft)-N-[3-(DimethylaminQ)prapyf]-7-(prop-2-Gny l)-4,6,6 a, 7 f B t 9, 

10,10a-octahydroindoto[4,3-rg3quinofine-9-carboxamide. 

^ {6t\R,9R , 10afl)-J\P-t3-(Dimethylamino)pr6pyn*A^-ethyt-7-(prop*2- 
enyE)6a, 7,8 H 9 r 10,1Ga-hexahydroindQloM,3-/gJquinofine-4,9(óĄ-dtearbGX- 
amide. 

( (6afl,9fl,l 0a/?>7-(Prop-2-GnylH,6 H 6a,7 J 8,9n 0,1 Oa-octahydroindoloM # 3- 
/g1quirto]ine-9“Carboxylic acid. 

rt (6 a R, 9 RP Ga R) - 3-{Diim e t hy lam i n o) p ropy iJ- AH-ethy L /^-(ethy 1- 

carbamQyl>7-(prop-2-enyl)-6a,7.3,9 ( 10,10a-hexahydroindob[4,3-fg]qiit»- 
no fi ne-4 ; 9( 6tf)-d itarboxa m id e. 
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Table 1 (Continued) 


Name 

Relative 

Retention 

Time 

Acceptance 

Criteria, 

NiVIT 

Caberaoline related compound A c 

0.8 

0.3 

Caberaoline 

1.0 

. 

Caberpoline related comDOund C d 

2.9 

0.3 

Any other individu^l unidentified 
imDurity 


0.10 

Total jmpurities 

___ 

0.B 


- 1 (6 a R, 9 R, 10a R) - N- [ 3-(Dl in e Lhy I a im i n o) pr o py I]- 7-( pro p-2 - e ny \ )-4, 6 f 6 a, 7, 8, 9 t 
10,1 Oa-octahydrotńdolo[4 ł 3-ig]quinolrne-9-carboxamłde. 

10afiJ-N^-p^DimethylaminoJpropy I]-JV 4 -eL^lYi-7-£p^Clp-2- 
enyE)6a, 7,8,9,10,10a-hexahydroindo[o[4 H 3-ftjr]quino1ine-4,9{6W)-dicarhox- 
amide. 

i (6a^9ffJ0a/?)-7-CProp-2enylH,6 H 6i3 H 7 < 8 r 9 r 10,T0a-octahydroindoEo[43- 

fg] ą u i n o I i n e-9-ca rb oxy I i c ad d. 

d f ća R, 9R t 10a R)- N 9 - [ 3-( Dl rn et hy 1 a m i n o) pro py []-N ,ł * *e thy! thy t- 

ca rbamoy 3) - 7-(p rop- 2-e ny I}- 6a, 7 # 8 F 9 H 10 ( 1 Oa - h exa hyd ro in d oio[4,3 -fg] q ui- 
no ti n e-4,9(6 W)-d i ca rbo xa m id e. 

5PEC8FIC TESTS 

e Optocal Rgtation, Specific Rotation (781$) 

Sampfe solution: 1 mg/mL in alcohoi 
Acceptance criteria 

For the crystalline form: -77° to -83° on the anhy- 
drous basis 

For the amorphous form: - 77 v to -83° on the anhy- 
drous and soWent-free basis 

o Water D eter min atb o n, Method I (921) 

Acceptance criteria 
For the crystalline form: NMT 0.5% 

For the amorphous form: NMT 1.5% 

ADD3TBONAL REQUIREMENT$ 

* Packaginc and Storage: Preserve in tight containers, 
protected from light. If it is labeled as amorphous, pre- 
serve under nitrogen tn tight containers, storę coid, and 
protect from JEght 

* Laseung: Where it is the amorphous form, the Jabel so 
śndieates* 

a USP Reference Standard* (11) 

USP Cabergoline RS 


CaberggoSgBie TafoBetts 

DEFINITION 

Cabergoline Tabiets contain NLT 90.0% and NMT 110,0% 
of the labeled amount of cabergoline (CzeH^NijOz}. 

DDENTIFBCATION 

• A. The retention tlme of the major peak in the Sample 
solution corresponds to fhe major peak in the Standard 
solution , as obtarned in the Assay. 

ASSAY 

o Procedurę 

Prepare Solutions immediately before use, and protect 
from light 

Buffer: Transfer 6.8 g of monobasEc potassium phos- 
phate to a 1-1 volumetrrc fiask. Dissoive the contents in 
900 mL of water. Adjust with phosphorśc add to a pH 
of 2.0, Dilute with water to volume, and add 0.2 mL of 
triethylamine. 

Mobile phase: Acetonitrile and Buffer (16:84) 

Standard solution: 0.25 mg/mL of USP Cabergoline RS 
in Mobile phase . Sonication may be used to a ta In the 
dissolution of cabergoline. 

Sample solution: Nomtnally 0.25 mq/niL of 
cabergoline from fineiy powdered Tabiets in solution 
prepared as folfows. Fineiy powder NLT 20 Tabiets, "and 


transfer a suitable portion of this fine powder to an ap- 
propriate volumetrlc fiask. Dilute with Mobile phase to 
vo lunie, and son i ca te until completely dlssolved, The re- 
sulting solution may be passed through a PVDF-type 
filter with a porę size of 0.45 jum before analysis. 
Chromatograplilc system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 280 nm 

Column: 4.0-mm x 25-cm; 10-jim packing LI 
Flow ratę: 1.3 mL/min 
fnjection voiume: 100 pL 
System suitability 
Sample: Standard solution 
Suitability reguirements 

Column efficiency: NLT 1000 theoretical plates 
Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
cabergoline (CzsH^NsGz) in the portion of Tabiets 
taken: 

Result = (ru/rj) x (G/Cu) x 100 

te = peak response from the Sample solution 

te = peak response from the Standard solution 

Cs = concentration of USP Cabergoline RS in the 
Standard solution (mg/mL) 

Qj = nominał concentration of cabergoline in the 
Sample solution (mg/mL) 

Acce p t a n ce crite ri a: 90.0%-110.0% 

PERFORMANCE TESTS 
o Dissolution (711) 

Medium: 0.1 N hydrorhloric add; 500 mL, degassed 
with helium 
Apparatus 2: 50 rpm 
Time: 15 min 

Buffer: Transfer 6.8 g of monobasic potassium phos- 
phate to a 1-L volumetrlc fiask. Dissolve the contents in 
900 mL of water. Adjust with phosphorfc add to a pH 
of 2.0. Ddute with water to voiume, and add 0.2 mL of 
tnethylamine. 

Mobile phase: Acetonitrile and Buffer (1 6:84) 

Standard solution: 1 jug/ml of USP Cabergoline RS in 
Medium 

Sample solution: Pass a portion of the solution under 
test through a suitable filter, discarding the first few 

mL. 

Chromatographic system: Proceed as directed in the 
Assay. 

System suitability 
Sample: Standard solution 
Suitability reąmrements 
Column efficiency: NLT 3000 theoretical plates 
Relative standard deviation: NMT 2% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
cabergoline (C^H^NsOz) dfssolved: 

Result - (rofr s ) x C s x 17 x (1 /[) x 1 00 

te = peak response from the Sample solution 

te - peak response from the Standard solution 

Cj “ concentration of the Standard solution 
(mg/mL) 

V = votume of Medium, 500 mL 
i - label claim (mg/Tablet) 

Tolerances: NLT 75% (Q) of the labeled amount of 
cabergoline (CzóhhzNsGz) is dissolved. 

* Uniformity of Dosage Units (905): Meet the 
reguirements 


USP Monographs 













USP Monographs 


3106 Cabergoline / Official Monographs 


USP 40 


I IM PU RIT i E5 

« 0RGANIC IMPURJT1ES 

Prepare Solutions immediately before use, and protect 
from Eight. 

Buffer: Transfer 6.8 g of monobaslc potassium phos- 
phate to a M volumetric fiask. Disso!ve the eon ten ts in 
900 mL of water Adjust with phosphonc acid to a pH 
of 2,0, Diiute with water to vo1ume, and add 0,2 mt of 
triethylamine. 

Mobile phase: Acetonitrile and Buffer (16:84) 

System suitability solution: To 10 mL of 0,1 M sodium 
hydroxide, add 50 mg of cabergoline, Stirfor 15 min. 
To 1 ml of the suspension add 1 mL of 0.1 M hydro- 
chloric add, and dilute with Mobile phase to 10 ml. 
Sonicate until dtssolution is complete. The main degra- 
dation product obtained is cabergoline reEated com- 
pound A. 

SampJe solution: Nominally 0.25 mg/ml of 
cabergoline from finely powdered Tablets in solution 
prepared as foliows. Finely powder NLT 20 Tablets, and 
transfer a suitabEe portion of this fine powder to an ap- 
proprrate volumetric fiask, Dilute with Mobile phase to 
volume, and sonicate until completely disśo3ved, The re- 
sulting solution may be passed through a PVDF-type 
filier with a porę size of 0.45 pm before anaEysis, 

Chromatographie system: Proceed as dlrected in the 
Assay ; except for the Injection volume. 

Injection volume 

System suitability solution: 20 pL 
Sample solution: lOOpL 

System suitability 
Sample: System suitability solution 
[Notę—S ee Tobie 1 for re!ative retention times.j 
Suitability requirements 
Resolution: NU 3.0 between cabergoline and 
cabergoline related compound A 

Analysls 

Samples: Sample solution 

Caiculate the percentage of each impurity in the por¬ 
tion of Tablets taken: 

Result = {fulfj) x 100 

r u = response of each impurity from the Sample 
solution 

ri - sum of responses of a El Impurities and 
cabergoline from the Sample solution 
Caiculate the percentage of total impurities in the 
portion of Tablets taken: 

Result - (ru/rr) x 100 

ru “ sum of responses of all impurities from the 
Sample solution 

r T - sum of responses of all impurities and 
cabergoline from the Sample solution 

Acceptance eriteria: See labie 7, 


Tafale 1 


Name 

Relative 

Retention 

Time 

Acceptance 

Criterfa, 

NMT 

Cabergoline related compound 

A* 1 

0,8 

2,0 

Caberqoline 

10 

- 


11 (6afi,9RJ OaH)-7{Prop-2-enylMA6a,7 r 8,9J GJ Qa<^ctahyd^oEndola[4,3- 
4^Jq iii nol irte-9 - ca rboxy lic acid. 

b (6 a/?, 9 R ,10 a R)-7 -Al iyi-JV*( 3-(dimethy I azin oy I )propy I )-M-(ethy Eca rb a m oy[) A , 
6,6a,7 # 8, 9,1 OJ Oa-octahydroindob^, 3-/g]qŁiśno1Ene-9-carboxamide. 


Table 1 (Cantinued) 


Name 

Relative 

Retention 

Time 

Acceptance 
Criteria, 
NMT (°/o) 

Caberaolrne W-oxide b 

1.4 

1.0 

Any unsperiffed degradatfon 
product 

— 

0,5 

Total impurities 

—. 

2.5 


a (6a#,9fl,T 0a/?3-7-(Prop'2-enyl)-4,ó,6a,7,8,9,l OJ 0a-oc[ahydroindoto[4 H 3- 
fg] q u in o! m e-9-ca rboxy ii c acid. 

b (6 afl, 9 R J 0a R)- 7 -Atlyl-/V-£ 3-(d i m e i hy łazi n oy I) p ropy I) ■ A/-(ethy)ca rba moy 1) A, 
6 ,6 a, 7 , 8,9 J 0 J Oa-ot Ea hy d ro i n dolo[4,3 -tg] q ui no |] ne-9-ca rboxa m ide 

ADDHTIONAL REQUIREMENT5 

■ Packacing and Storage: Preserve in light-resistant, tight 
containers, and storę at controlled room temperaturę. 

* USP Reference Standards (11) 

USP Cabergoline RS 


Caffeine 



Cłtj 


CgHioN^Oz ■ HzO 212.21 

CaHioN^Oa 194.19 

1 W-Purine-2,ó-dione, 3,7-dihydro ^3,7-trimethyl-; 

1,3,7-Trimethylxanthine [58-08-2], 

Monohydrate [5743-12-4]. 

DEFINITION 

Caffeine is anhydrous or contains one mdlecule of water of 
hydration, It contains NLT 98,5% and NMT 101,0% of 
CaHioNbOz, calculated on the anhydrous basis, 

IDENTIF9CATHON 

® A. Bnfrared Absorptiow (197M) 

■ B, The retention time of the caffeine peak of the Sample 
solution corresponds to that of the Standard solution , as 
obtained in the Assay. 

ASSAY 

4 Procedurę 

Buffer: 0.82 g/L of anhydrous sodium acetate 
Mobile phase: Acetonitrile, tetrahydrofuran, and Buffer 
(25:20:955). Adjust with glacial acetic acid to a pH of 
4,5. 

System suitability solution: 0.02 mg/ml of theophyh 
fine in Mobile phase. Shake, and sonicate if necessary, to 
dis$olve. 

Standard solution: Transfer 5.0 mg of USP Caffeine RS 
to a 25-mL voEumetric fiask. Add 5.0 mL of the System 
suitability solution and 10 ml of Mobile phase . Shake, 
and sonicate if necessary, Dilute with Mobile phose to 
volume, and frlter, 

Sample solution: 0.2 mg/mL of Caffeine in Mobile 
phase. [NOTĘ—Shake, and sonicate if necessary, to 
dissolye.] 
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Chromatographic system 
(See Chromatogropny (621), System Su i ta hi lity.) 

Modę: LC 

Detector: UV 275 nm 
Column: 4.6-mm k 15-cm; packing LI 
Flow ratę: 1 mL/min 
Injection size: 10 pL 
System suitability 
Sam ple: Standard solution 

[NOTĘ—The relative retention times for theophylline and 
caffeine are 0*69 and TO, respectrvely.] 

Suitability reguirements 
Resolution: NLT 6.0 between theophylline and 
caffeine 

Talling factor: NMT 2.0 for theophylline and caffeine 
peaks 

Relative standard deviation: NMT 2.0% 

Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of caffeine (CbHioN^O^) in the 
portion of Caffeine taften: 

Result = (fu/rs) x (Cs/Cu) x 100 

ru = peak response of caffeine from the Sample 
soludon 

rs - peak response of caffeine from the Standard 
solution 

Cs - concentration of USP Caffeine RS in the 
Standard solution (mg/mL) 

Cu = concentration of Caffeine in the Sample 
solution (mg/mL) 

Acceptance cnteria: 98.5%-101.0% on Lhe anhydrous 
basis 

IMPUR1TIE5 

* Residue on Ignition (281): NMT 0.1% 


Del et e the following: 

•• Heaw Metals, Method II (231): NMT 10 ppm# (Oflioal 1- 

|arv2*Jl&J 

* Organic Impurities 

Mobile phase, Standard solution, Sample solution, 
Chromatographic system, and System suitability: 
Proceed as directed in the Assay. 

Analysis 

Sample: Sample solution 

Calculate the percentage of each impurity in the por¬ 
tion of Caffeine taken: 

Result = ( ru/fr ) x 100 

r y = peak response for each impurity from the 
Sample solution 

r r = sum of the responses of all the peaks from the 
Sample solution 
Acceptance criterra 
Indfyidual impurities: NMT 0.1% 

Total impurities: NMT 0.1% 

SFECIFIC TESTS 

* Water Octermination, Method lit (921): Dry a sample at 

80° for 4 h: the anhydrous form loses NMT 0.5% of its 
weight, and the hydrous form loses NMT 8.5% of its 
weight, 

ADDITJONAL R EQU EREMENTS 

* Packaging and Storage: Preserve hydrous Caffeine in 

tight containers. Preserve anhydrous Caffeine in well- 
closed containers. 

* Labeling: Label it to indicate whether it is anhydrous or 
hydrous. 


* USP Reference Standard* (IT) 
USP Caffeine RS 


Caffeine Citrate Injection 

DEHNmON 

Caffeine Citrate Injection is a sterile soiution containing Caf- 
feine and citric add in Water for Injection. It contains NIT 
90.0% and NMT 110.0% of the labeled amount of caf¬ 
feine citrate (ChHmHiO?)* It contains no bacteriostat or 
other preservative. 

IDENTIFICATION 

• A. The retention dme of the major peak of the Sample 

solution corresponds to that of the Standard solution, as 
obtained in the Assay. 

• B. Identification Tests — General, Citrate (T 91): Meets 

the regufrements 

• C. 

Solution A: Transfer 4 a of potassium iodide to a 
100-mL volumetric fiask, and add 10 mL of water. 

Shake untii the potassium iodide is drssolved. Add 2 g 
of iodine to the volumetric fiask, and shake untii dis- 
solved. Dilute with water to volume. 

Sample solution: 5,0 mL of Injection 
Analysis: Transfer the Sample solution to a 25-mL cen tri- 
fugę tubę, and add 5 drops of Solution A. Add 0,5 mL 
of 2.0 M hydrochloric add. 

Acceptance crlteria: A brown precipitate that dissolves 
on neutratization wfth 0.5 mL of sodium hydroxide TS is 
produced. 

ASSAY 
o PROCEDURĘ 

Mobile phase: AcetonUrile, tetrahydrofuran, and 0.01 
M sodium acetate (5:4:191) adjusted with giacial acetic 
acrd to a pH of 4.5 

Theophylirne stock solution: 0.02 mg/mL of theophyl¬ 
line in water 

Standard solution: 0.2 mg/mL of USP Caffeine RS and 
0,004 mg/mL of theophylline from Theophylline stock 
solution in water 

Sample solution: Nominally 0.4 mg/mL of caffeine cit¬ 
rate (equivafent to 0.2 mg/mL of caffeine) from Injec- 
tion in water prepared as follows. Transfer a volume ol 
Injection, epuivalent to 50 mg of caffeine, to a 250-mL 
volumetric fiask. DiJute with water to volume, pass 
through a polyvinylidene difluoride or equivalent mem¬ 
brana of 0.45-um porę si2e, and use the fil tratę. 
Chromatographic system 
(See Chromatogropny (621), System Suitability.) 

Modę: LC 

Detector: UV 275 nm 
Column: 4.6-mm x 15-cm; 5-pm packing LI 
Flow ratę; 1 mL/min 
Injection volume: 10 yiL 
System suitability 
Sample: Standard solution 

[NOTE—See Tahle 1 for the relative retention times.] 
Suitability reguirements 
Resolution: NLT 6.0 between theophytline and 
caffeine 

Talling factor: NMT 2.0 each for theophylline and 
caffeine 

Relatlve standard deviatlon: NMT 2.0% for caffeine 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the concentration (G), in mg/mL, of caffeine 
citrate in the Sample solution: 

Result = (r^/rs) xQx (H//H:0 
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ru = peak response from the Sample solution 

r$ - peak response from the Standard solution 

Q 5 = concentration of USP Caffeine RS in the 
Standard solution (mg/ml) 

Mn = molecular weight of caffeine citrate, 386.31 
Mr 2 - molecular weight of caffeine, 194.19 
Cafcuiate the percentage of the Jabeied amount of 
caffeine citrate (CnHiaNiOs) in the portion of Injection 
Laken: 

Result - (CJCu) x 100 

Ca - concentration of caffeine citrate in the Sample 
sofution 

Cu - nominał concentration of caffeine citrate in 
the Sample solution 

Acceptance criteria: 90.0%-110.0% 

BMPURITIES 

o Organjc Beupurities 

Mobile phase, Theophylline stock solution. Standard 
solution, Sample solution, and Chromatographic sys¬ 
tem: Proceed as directed in the Assoy. 

5ensifcivity solution: 5 pg/ml of caffeine and 0.1 jag/ml 
of theophylJine from the Standard solution in water 
System suitability 
Sample: Sensitwity solution 
Suitability requirements 
Sensltivity: The theophylline peak is dlscernibie, 
Analysis 

Samples: Standard solution and Sample solution 
Cakulate the percentage of each fmpurlty in the por¬ 
tion of Injecnon taken: 

Result = ( ru/ri ) x (G/Q x (Mn/M* *) x (1 /F) x 100 

ru - peak response of each impurity from the 
Sample solution 

fs - peak response of caffeine from the Standard 
solution 

Cs = concentration of USP Caffeine RS in the 
Standard solution (mg/mL) 

C A - concentration of caffeine dtrate in the Sample 
solution as determined in the Assoy 
Mn ” molecular weight of caffeine citrate, 386,31 
Ma - molecular weight of caffeine, 194.19 
F - relative response factor (see Tobie 1) 

Acceptance criteria: See Tobie L 


Tabk 1 


Name 

Relative 

Retention 

Time 

Re łatwe 
Response 
Factor 

Acceptance 
Criteria, 
NMT (°/o) 

Theobromine 

0.4 

1.13 

0,10 

Paraxanthine 

0.6 

0.909 

0.10 

Theophylline 

0.7 

1.10 

0,10 

Caffeine 

1.0 



Any individual 
impurity 

— 

1.0 

0.10 

Total impurities 

— 

— 

0.1 


SPECIFIC TESTS 
• COLOR AND CLARITY 

Analysis: Transfer a suitable portion of the Injection to 5 
elear glass test tubę, and visually examine the solution 
in a well-iighted area. 

Acceptance criteria: The solution is coloriess and free 
of haze, obvious turbidity, and precipitate. 


* Bacterial Endqtoxins Test (85): NMT 0.25 USP Endo- 

toxtn Units/mg of caffeine 

® STERIlity Tests (71): It meets the requirements of the 
Test for Steriiity of the Product to Be Examined / Membrana 
Fiitration. 

* pH (791): 4 2-5.2 

* Partjculate Matter in Jnjections (788): NMT 150 parth 

des are egual to or greater than 10 jam, and NMT 
25 parti des are equai to or greater than 25 pm. 

» Other Reouirements: it meets the reguirements under 
Injecthns and Implanted Drug Products (1). 

ADD1TSONAL REQUIREMENTS 

* Packaging and Storage: Preserve En single-dose, tight 

containers of Type I glass, and storę between 15 D -30°. 

« OSP Reference Standard5 (11) 

USP Caffeine RS 
USP Endotoxin RS 


Caffeine Citrate Orał Solution 


DEFINITION 

Caffeine Citrate Orat Solution is a stenie aqueous solution 
containing Caffeine and cftric acid. It contains NLT 90.0% 
and NMT 110.0% of the labeled amount of caffeine ciU 
ratę (C^HisN+Og). It contains no bacteriostat or other 
preservative. 

IDENT8FICATSON 

« A, The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution , as 
obtained in the Assoy, 

^ B. Identification Tests—General, Citrate (191): Meets 
the requirements 

* C 

Solution A: Transfer 4 g of potassium iodide to a 
100-ml Yolumetric fiask, and add 10 mL of water. 

Shake until the potassium iodide Is dIssolved. Add 2 g 
of iodine to the volumetric fiask, and shake until dis- 
sofved. Dilute with water to voiume. 

Sample solution: 5.0 ml of Orał Solution 
Analysis: Transfer the Sample solution to a 25-ml centri- 
fuge tubę, and add 5 drops of Solution A . Add 0,5 mL 
of 2,0 M hydrochloric acid. 

Acceptance criteria: A brown precipitate that dissolves 
on neutraJization with 0.5 mL of sodium hydroKide TS es 
produced. 

AS5AY 

o Procedurę 

Mobile phase: Acetonitrile, tetrahydrofuran, and 0.01 
M sodium acetate (5:4:191) adjusted with gladal acetic 
acid to a pH of 4.5 

Theophylline stock solution: 0.02 mg/ml of theophyl¬ 
line in water 

Standard solution: 0.2 mg/mL of USP Caffeine RS and 
0.004 mg/mL of theophylline from Theophylline stock 
solution in water 

Sample solution: Nomtnally 0.4 mg/ml of caffeine dt¬ 
rate (equivalent to 0.2 mg/mL of caffeine) from Orat So 
lution in water prepared as follows. Transfer a volume 
of Orał Solution, equivalent to 50 mg of caffeine, to a 
250"ml volumetnc fiask. Dilute with water to volume, 
pass through a polyvinylidene difluonde or equivalent 
membranę of 0.45-pm porę stze, and use the filtrate. 
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Chroma tographic system 

(See Chromotograpny (621 ), System Suitabiiity.) 

Modę: LC 

Detector: UV 275 nm 
Column: 4.6-mm x 15-cm; 5-pm packing LI 
FJow ratę: 1 mL/min 
Injection volume: 10 pL 
System suitabiiity 
Sample: Standard solution 

[Notę—S ee Table 1 for the rełative retention times* *] 
Suitabiiity reguirements 
Resolutlon: NLT 6.0 between theophylline and 
caffeine 

Tailing factor: NMT 2.0 each for the theophylline 
and caffeine 

Relative standard deviation: NMT 2*0% for caffeine 
Analysis 

Sample s: Standard solution and Sompie solution 
Calcu late the concentration (Q), in mg/mL, of caffeine 
citrate in the Sample solutiom 

Result = ( ro/rs ) x Cs x 

r u = peak response from the Sample solution 

r$ = peak response from the Standard solution 

Cj - concentration of USP Caffeine RS in the 
Standard solution (mg/mL) 

Mn ~ molecular weight of caffeine citrate, 386*31 
M r2 = molecular weight of caffeine, 194*19 
Calculate the percentage of the labeled amount of 
caffeine citrate (CMH ]a N 4 09 ) in the portion of Orał 
Solution taken: 

Result = (O/Cu) x 100 

C A = concentration of caffeine citrate in the Sample 
solution 

Cu = nominał concentration of caffeine citrate in 
the Sample solution 

Acceptance criteria: 90*0%-110,0% 

IMPURITiES 
* ORGANIC iMPURlTJtS 

Mobile phase, Theophylline stock solution, Standard 
solution, Sample solution, and Chromatographic sys¬ 
tem: Proceed as directed in the Assay. 

Sensitivity solution: 5 pg/mL of caffeine and 0.1 pg/mL 
of theophylline from the Standard solution in water 
System suitabiiity 
Sample: SensitMty solution 
Suitabiiity reguirements 
Sensitivity: The theophylline peak Is discernible. 
Analysis 

Samples: Standard solution and Sample solution 
Calcuiate the percentage of each impurity in the por¬ 
tion of Ora! Solution taken: 

Result = ( ru/r s > X (C 5 /Q * C Mri/Mn) x (1/f) x 100 

ru - peak response of each impurity from the 
Sample solution 

r* = peak response of caffeine from the Standard 
solution 

Q - concentration of USP Caffeine RS in the 
Standard solution (mg/mL) 

C A = concentration of caffeine citrate in the Sample 
solution as determined in the Assay 
M r , = molecular weight of caffeine citrate, 386*31 

Hz - molecular weight of caffeine, 194.19 
F - relative response factor, (see Tobie 1 ) 
Acceptance criteria: See Table L 


Table 1 


Name 

Relative 

Retention 

Time 

Relative 

Response 

Factor 

Acceptance 
Criteria, 
NMT (o/a) 

Theobmmine 

QA 

1*13 

0.10 

Parajtaruhine 

0.6 

0,909 

0.10 

Theophylline 

0.7 

1.10 

0.10 

Caffeine 

1*0 

*— 

__ 

Any individual 
impurity 

— 

1.0 

CUG 

Total imDuffties 

_ 

_ 

0.1 


SPECIF1C TESTS 

* Sterilfty TESTS <71): lt meets the reguirements of the 

Test for Stert lity of the Product to Be Examlned / Membranę 
Filtration * 

* pH (791): 4*2-5.2 

ADDITIONAL REQUIREMENTS 

* Packaging and Storage: Preserve in single-dose, tight 

containers, and storę at a temperaturę between 15°-30°. 

* USP Reference Standard* (11) 

USP Caffeine RS 


Caffeine and Sodium Benzoate 
Injection 

DEFINITION 

Caffeine and Sodium Benzoate Injection is a stenie solution 
containing egual amounts of Caffeine and Sodium Benzo¬ 
ate in Water for Injection. Il contains NLT 90.0% and 
NMT 110,0% of the labeled amounts of anhydrous caf¬ 
feine (CaHioN 1 O 2 ) and sodium benzoate (CjH^NaCh)* 

IDENTIFICATION 

* A. INFRARED ABSORPTION (197M) 

Sample: Use the residue from the Assay for Caffeine * 
Acceptance criteria: Meets the requirements 

* B. 

Analysis: Dip the end of a platinum wire into a portion 
of Injection, and fntroduce it into a nonluminous flame. 
Acceptance criteria: The flame is colored intensely 
yellow, 

■ C* 

Analysis 

Part 1: Add a few drops of ferric chforide TS to a 0.5- 
ml portion of injection* 

Part 2: Add 3 N hydrochloric add to another portion 
of Injection. 

Acceptance criteria: The criteria in Part 1 and Part 2 
must both be met. 

Part 1: A salmon-colored precipitate is formed* 

Part 2: A white precipitate is formed* 

ASSAY 

* Caffeine 

Sample solution: A volume of Injection equivalent to 
250 mg each of caffeine and sodium benzoate 
Analysis: Transfer the Sample solution with the aid of 
5 ml of water to a smali separator, add 1 drop of phe- 
nolphthalein TS, and add 0*1 N sodium hydroxide, 
dropwise, until a permanent pink color is just produced. 
Shake the mixture with three or morę 20-mL portions 
of chloroform to effect complete extraction of the caf¬ 
feine, passing each chloroform extract through a smali 
filter previously moistened with chloroform into a tared 
dish* Retain the water layer for the Assay for Sodium 
Benzoate. Wash the stem of the separator, the filter, and 
the funnel with 10 mL of hot chloroform, adding Ihe 
washings to the dish. Evaporate the combined chloro- 
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form Solutions on a steam bath, adding 2 mL of alcohol 
just before Ehe iast tracę of chloroform is expelled. 
Complete the evaporation of the solvent, dry the resi¬ 
dua, consisting of caffeine (CaHto^Oz), at 80° for 4 h* * 
Cool, and weigh. 

Acceptance criteria: 90,G%-110,0% 

* SODIUM BtNZOATE 

Sample solution: Use Lhe water layer obtamed in the 
Assay for Caffeine* 

Titrimetric system 
Modę: Direct tftration 
Titrant: 0.1 N hydrochioric acid VS 
Endpoint detection: Visual 

Analysis: Add 75 mL of ether and 5 drops of methyl 
o rangę TS to the Sample solution . Utratę with Titrant , 
and shake vigorously until a permanent pink color is 
produced in the water layer, Each mL of 0,1 N hydra¬ 
ch loric add is equlvalenl to 14,41 mg of sodium benzo- 
ate (CzHsNaC^). 

Acceptance criteria: 90,0%-110,0% 

5PECIFIC TESTS 

* Bacterial Endotoxins Test (85): NMT 0,7 USP Endo- 

toxin Unit/mg of caffeine and sodium benzoate, based 

on the total, in mg, of the labeled amounts 

* pH (791): 6 .5-8.5 

* Gther Requirements: It meets the requirements in fn/ec- 

tions and implanted Drug Products (1). 

ADDITIONAL REQU1REMENT5 

* Packaging and Storage: Preserve in single-dose contair- 

ers, preferably of Type I glass* 

* USP Reference Standards (11) 

USP Caffeine RS 

USP Endotoxin RS 


Calamine 


Iron oxide (Fe?G0, mixture with zinc oxide; 

Calamine (pharmaceutical preparation) [8011-96-9], 

DEFINITION 

Calamine is Zinc Oxide with a smali proportion of ferric ox- 
ide, and contains, after ignitton, NLT 98,0% and NMT 
100.5% of zinc oxide (ZnO). 

IDENTIFICATION 

* A. Identification Tests—General, Z/nc{191> 

Sample: 1 g 

Analysis: Treat the Sample with 10 mL of 3 N hydro- 
chloric acid, and filter. 

Acceptance criteria: The filtrate meets the 
requirements* 

• B. 

Sample: 1 g 

Analysis; Aad 10 mL of 3 N hydrochioric acid to the 
Sample , heat to boli, and filter. 

Acceptance criteria: The filtrate assumes a reddlsh 
color upon the addition of ammonium thiocyanate TS. 

ASSAY 

» Procedurę 

Sample solution: Digest 1.5 g of freshly ignited Cala¬ 
mine in 50,0 mL of 1 N sulfuric acid VS, applying gentle 
heat until no further solution occurs. Filter the mlxture, 
and wash the residue on the filter with hot water until 
the Iast washing is neutral to litmus paper. To the com* 
bined filtrate and washings add 2.5 g of ammonium 
chloride. Cool, and add methyl orange TS. 


Titrimetrk system 
Modę: Back titration 
Titrant: 1 N sodium hydroxide VS 
Endpoint detection: Visual 

Analysis: Tl tratę the excess sulfuric add in the Sample 
solution with Titrant, Each mL of 1 N sulfuric acid com- 
sumed is equivalent to 40.69 mg of zinc oxide (ZnO). 
Acceptance criteria: 98.0%-10Q.5% on the ignited 
basis 

IMPURITIES 

• Arsenic, Method I (211): NMT 8 ppm 

• Caloum 

Sample: 1 g 

Analysis: Digest the 5omp/e in 25 mL of 3 N hydrochio- 
ric acid for 30 min, filter to remove the insoluble ferric 
oxide, and add 6 N ammonium hydroxide to the filtrate 
until the precipitate first formed is redissolved, then add 
5 mL morę of 6 N ammonium hydroxtde. To 10 ml of 
this solution add 2 mL of ammonium oxalate TS. 
Acceptance criteria: NMT a slight turbidity is 
produced. 

■ Caloum or Magnesium 

Analysis: To another 10-mL portion of the solution pre- 
pared in the test for Caldum t add 2 mL of dibasic so¬ 
dium phosphate TS. 

Acceptance criteria: NMT a slight turbidity is 
produced. 

* lead 

Sample: 1 g 

Analysis: Add 15 mL of water to the Sample , stir, then 
ada 3 mL of gladal acetic add, and warm on a steam 
bath until dissolved. Filter, and add 5 drops of potas- 
sium chromate TS. 

Acceptance criteria: No turbidity is produced. 

SPECIFIC TE5TS 

* A GD-1NSOLUBLE SUBSTANCES 

Sample: 2.0 g 

Analysis: Dissolve the Sample in 50 mL of 3 N hydro¬ 
chioric add. If an insoluble residue remains, collect it on 
a tared filter, wash with water, and dry at 105° for 1 h. 
Cool, and weigh, 

Acceptance criteria: NMT 40 mg (2*0%) 

• Alkaline SUBSTANCES 

Sample: 1.0 g 

Analysis: Digest the Sample with 20 mL of water ona 
steam bath for 15 min, filter, and add 2 drops of phe- 
nolphthalein TS. 

Acceptance criteria: If a red color is produced, NMT 
0*20 ml of 0*10 N sulfuric acid is required to discharge 
it* 

« LOSS ON IGN1TION (733) 

Sample: 2 g 

Analysis: Ignite the Sample at 500° to eonstant weighL 
Acceptance criteria: NMT 2.0% 

» Microbial Enumeration Tests (61) and Tests for Speci- 
fied Micro ORGANISM5 (62): It meets the requirements of 
the tests for absence of Stophylococcus aureus and Pseu- 
domonas aeruginosa . 

ADDITIONAL REQUIREMENT5 

* Packaging and Storage: Preserve in wetl-closed 
containers. 


Calamine Topicai Suspension 

» Prepare Calamine Topicai Suspension as fol- 
lows. 
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Calamine. 80 g 

Zinc Oxide. 80 g 

Glycerin. 20 mL 

Bentonite Magma. 250 mL 

Calcium Hydroxide Topical Solu¬ 
tion, a suffident guantity to make 1000 mL 


Dilute the Bentonite Magma with an equal vol- 
ume of Calcium Hydroxide Topical Solution. Mix 
the powders intimately with the Glycerin and 
about 100 mL of the ailuted magma, triturating 
until a smooth, uniform pastę is formed. Gradu- 
ally incorporate the remainder of the diluted 
magma. Finaily add enough Calcium Hvdroxide 
Topical Solution to make 1000 mL, ano shake. 

if a morę viscous consistency in the Calamine 
Topical Suspension is desired, tne quantity of Ben¬ 
tonite Magma may be increased to not morę than 
400 mL. 

NOTĘ —Shake the Calamine Topical Suspension 
before dispensing. 

Packaging and storage—Preserve in tight containers. 
Microbial emimeration tests (61) and Tests for speci- 
fied microorganisms <62)—It meets the requirements of 
the tests for absence of Staphylocoecus aureus and Pseudo- 
monas aeruginosa. 


Phenolated Calamine Topical 
Suspension 

» Prepare Phenolated Calamine Topical Suspen¬ 
sion as follows: 


Liquefied Phenol. TO mL 

Calamine Topical Suspension .... 990 mL 

To make. 1000 mL 


Mix the ingredients. 

NOTĘ— Shake Phenolated Calamine Topical Sus¬ 
pension before dispensing. 

Packaging and storage—Presem? tn tight containers. 


Calcifediol 



- H 2 0 418.65 

9,1O-Secothofesta-5,7,10(19)-triene-3,25-diol monohydrate, 

msz t 7E )-, 

25-Hydroxycholetalciferol monohydrate [63283-36-3], 


» Calcifediol contains not less than 97.0 percent 
and not morę than 103,0 percent of C 27 H 44 O 2 * 
H 2 0, 

Packaging and storage—Preserve in tight, light-resistant 
containers at controlled room temperaturę, 

USP Reference standard; (11)— 

USP Calcifediol RS 

Identification, Infrared Absorption <197M). 

Waler Determination, Method la (921): between 3.8% 
and 5.0%, determined on a 0,2-g spedmen, 

Assay— 

Interna! standard solution —Dissolve testosterone in ethyl 
acetate to obtain a solution having a concentration of about 
0.10 mg per mL. 

Mobile phase— Prepare a suitable degassed solution of 
about 6 volumes of heptane, 6 volumes of water-saturated 
heptane, 3 volumes of methylene chlorrde, and 5 vofumes 
of ethyl acetate. 

Standard preparation —Dissolve an accurately weighed 
guantity of USP Calcifediol RS in internal standard solution t 
and dilute quandtatively and stepwise with internal standard 
solution to obtain a solution havmg a known concentration 
of about 20 pg per mL, 

Assay preparation— Transfer about 10 mg of Calcifediol, 
accurately weighed, to a 50-mL volumetric fiask, disso!ve in 
Internal standard solution , dilute with InternaI standard solu - 
tion to volume, and mix, Transfer 5,0 mL of this solution to 
a 50-mL volumefric fiask, dilute with Internal standard solu¬ 
tion to vo!ume, and mix. 

Chromatographic system (see Ch mm a tography <621»—The 
liguid chromatograph is ecjuipped with a 4-mm x 30-em 
column that contains packmg 13, a detector that monitors 
absorption at 254 nm, and a pump capable of providing 
constant flow up to a minimum of 2000 psi. 

System suitability —The relative standard deviation for 
peak response ratios for four replicate injections of Standard 
preparation is not morę than 3,0%, and the resolution factor 
is not less than 3,0, 

Procedurę —Introduce equal volumes of the Standard prep¬ 
aration and the 4ssoy preparation into the chromatograph 
(see Chromatography (621)}, and measure the peak re- 
sponses obtalnecl. Calculate the guantity, rn mg, of 
C 27 H.NO 2 ■ tt/O in the portion of Calcifediol taken by the 
formula: 

0,5 C(Ru/Rs) 

in which C is the concentration, in pg per mL, of USP 
Calctfedtól RS in the Standard preparation; and Ru and are 
the ratios of the peak responses of calcifediol to testosterone 
obtained from the Assay preparation and the Standard prepa¬ 
ration, respectively. 


CalcifedioE Capsiales 

» Calcifediol Capsules contain not less than 
90.0 percent and not morę than 120.0 percent of 
the labeled amount of C 27 H 44 O 2 • ThO. 

Packaging and storage—Preserve in tight, light-resistant 
containers. 

USP Reference standard; (11)— 

USP Calcifediol RS 

Identification—Transfer the contents of a number of Cap¬ 
sules, equivalent to about 150pg of calcifediol, to a suitaole 
Container, add 1 mL of methanoT, and shake vigorously for 
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1 minutę. Sępa ratę the layers by centrifugation, and transfer 
as much of the top, metnanol layer as possible to a second 
Container. Evaporate this extract to dryness, and dissofve the 
residue in about 1 mL of chloroform. Proceed as directed 
under Thin-loyer Chromatographk Identification Test (201), 
applying 20 pL of this solution and 20 j_lL of a solution eon- 
taining about the same concentration of USP Calcifediol RS 
in chloroform, and using a solvent system consisting of 
60 parts of cyclohexane and 40 parls of ethyl acetaLe. 
Oissolution (711)— 

Medium ; water; 500 mL. 

Apporatus 2: 50 rpm. 

Time: 15 minutes, 

Procedurę —Place 1 Capsule in each vessel, and aflow the 
Capsule to sink to the bottom of the vessel before startino 
rotation of the blade. Observe the Capsules, and record tne 
time taken for each capsule shell to rupture. 

Tolerances —The requirements are met if aII of the Cap- 
sules tested rupture in not morę than 15 minutes. If 1 or 2 
of the Capsules rupture in morę than 15 but not morę than 
30 minutes, repeat the test on 12 addlttonal Capsules, Not 
morę than 2 of the total of 18 Capsules tested rupture in 
morę than 15 but not morę than 30 minutes. 

Umiformity of dosage units (905); meet the require- 
ments. 

Assay— 

interno! standard solution —Dissolve testosterone in ethyl 
acetate to obtain a solution having a concentration of about 
35 pg per mL. 

Mobile phase^Pre parę as directed in the Assay under 
Calcifediol. 

Standard preparation—D\sso\ve an accuratelyweighed 
guantity of USP Calcifediol RS in Intemal standard solution r 
and dllute guantitatkely and stepwise wrth Intemal standard 
solution to obtain a solution having a known concentration 
of about 7 jig of USP Calcifediol RS per mL. 

Assay preparation —Transfer a number of Calcifediol Cap¬ 
sules to a suitabte Container. Using. a suitable implement, 
shear open a number of Capsules inside the Container, Wasb 
the implement with an accurately measured vo!ume of fnter- 
nal standard solution that will yield a solution having a con¬ 
centration of about 7 jag of calcifediol per mL. Collect the 
rinsings In the Container, and mix to obtain a homogeneous 
soiution of the Capsule contents. 

Chromatographk system and System su i ta bil i ty —Proceed 
as directed in tne Assay under Calcifediol. 

Procedurę—Proceed as directed for Procedurę in the Assay 
under Calcifediol, Cakulate the quantity, in pg, of C 27 H 44 O 2 ■ 
H->G in the portion of Capsule contents taken by the 
formula: 

CV u (Ru/Rs) 

In which C is the concentration, in pg per mL, of USP 
Calcifediol RS En the Standard preparation; V u ts the volume, 
in mL, of interna! standard solution taken for the Assay prep¬ 
aration; and Ru and are the peak response ratios of 
calcifediol to testosterone obtained from the Assay prepara¬ 
tion and the Standard preparation , respectively. 


Calcipotriene 



C 27 H 4 o0 5 412.60 

9,10-Secochola-5, 7, 10(19),22-tetraene-l ,3,24-triol, 
24-cyclopropyl-, (1 a,2p,5Z,7E,22E,24S)-; 

(5Z,7T,22f,24S)-24-Cydopropyi-9 / l Ó-secochola-5,7,10(l 9), 
22-tetraene-la,3j0,24-triol [112965-21-6]. 

DEFIN1TJON 

Calcipotriene contains NLT 97.0% and NMT 102 . 0 % of 
calcipotriene (C 27 H 40 O 3 ), calculated on the dried basis. 

IDENTIFICATION 

e A. INFRAREP ABSORPTJGN (197K) 

o B. The retention time of the major peak of the Sample 
solution corresponds to that of the Standard soiution, as 
obtained in the test for Assay , 

ASSAY 

o Procedurę 

Protect Solutions containlng calcipotriene from light and 
air. Prepare the Standard soiution and the Sample soiu¬ 
tion NMT 1 h before use, Prepare the System suitability 
solution daify. 

Buffer: 1.0 g/L of tris(hydroxymethyl)amlnomethane 
adjusted with phosphoric add to pH 7.25 ± 0.25 
Mobile phase: Acetonitrile and Buffer (45:55) 

System suitability solution: 0.1 mg/ml of USP Caicipo- 
triene RS and 0.01 mg/mL of USP Calcipotriene Refated 
Compound C RS in Mobile phase 

Standard solution: 0,1 mg/mL of USP Calcipotriene RS 
dissolved in 10 % of acetonitrile, then dilutea in Mobile 
phase 

Sampie solution: 0.1 mg/mL of Calcipotriene disso1ved 
in 10% of acetonitrile, then diluted in Mobile phase 
Chromatographic system 
(See Chroma tog ropny (621), System Suitability.) 

Modę: LC 

Detector: UV 264 nm 

Column: 4,0-mm x 25-cm; 5-pm packing L7 

Autosampler temperaturę: 4° 

Flow ratę: 1,0 mL/min 
Injection volume: 20 pL 
System suitability 
Sample: System suitability soiution 
[NOTĘ—The retative retention times for calcipotriene re- 
lated compound C and calcipotriene are 0.94 and 1.0, 
respectivefy.] 

Suitability requirements 

Resolution: NLT 1.5 between calcipotriene related 
compound C and calcipotriene 
Relative standard deviation: NMT 1.0% from the 
calcipotriene peak 
Analysis 

Sam pies: Standard soiution and Sampie solution 
Cakulate the percentage of calcipotriene (C 27 H 40 O 3 ) in 
the portion of Calcipotriene taken: 

Result =t ( r u frs ) x (Q/Cy) x 100 

r u ~ peak response from the Sampie solution 

r$ ~ peak response from the Standard solution 

Q = concentration of USP Calcipotriene RS in the 
Standard solution (mg/mL) 

Cu - concentration of Calcipotriene in the Sample 
soiution (mg/ml) 
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Acceptance criteria: 97,0%-102,0% on the dried basis 

IMPURIT1ES 

4 ORGANIC iMPURITIES BY HPLC 

Protect Solutions containing calcipotriene from liqht and 
a Ir. Prepare the Standard solution and the Sample solu- 
tion NMT 1 h before use. Prepare the System suitability 
solution darły, 

Buffet. Mobile phase, System suitability solution, 
Chromatographic system, and System suitability: 
Proceed as directed in the Assay. 

Standard stock solution: Use the Standard solution In 
the Assay. 

Standard solution: 0.004 mg/ml of USP Calcipotriene 
RS in Mobile phase from the Standard stock solution 

Sample solution: 0.4 mg/mL of Caldpotriene dissolved 
in 10% of acetonitrile, tnen diluted in Mobile phase 

Analysis 

Sam pies: Standard solution and Sample solution 
Caleulate the percentage of any impurity in the portion 
of Caldpotriene taken; 

Result = (ru/rs) x (QfCu) x 100 

r v - peak response of any impurity from the 
Sample solution 

rs - peak response of caldpotriene from the 
Standard solution 

Cs - concentration of USP Calcipotriene RS in the 
Standard solution (mg/mL) 

Co = concentration of Caldpotriene in the Sample 
solution (mg/mL) 

Acceptance criteria: See Table 1. Disregard any irnpu- 
rity peak less than 0.05%. 


Table 1 


Name 

Relative 

Retention 

Time 

Acceptance 

Criteria, 

NMT (%> 

CaldpotrienG related 
compound O 

0.92-0.96 

1.00 

Cafcipotriene 

1.00 

_ 

Calcipotriene impurity 

D b 

1.13-1.1? 

1,00 

Any indiyidua! 
unsoecified impurity 

— 

0,10 

Total impurities 

— 

2,50 


* (5E,7£ t 22E t 245)-24-Cyclopropy 1-9,10-secocho]a^7J 0(1 9),22 -tetraene- 
1a,3/J,24-triol. 

b (5 Z, 1 'Et 22 £,24 fi!)~24 -Cyd opropy I -9,10 -secoch o t a-5,7,10(19),22-teŁraene^ 
la,3A24-trioL 

“ Organic Bmpurities by TLC 

Prepare Solutions containing calcipotriene in Iow actinic 
glassware, and keep from air, Carry out the test as rap- 
idly as possible, 

Diluent: Chloroform and triethylamine (9:1) 

System suitability solution: 10 mg/mL of USP Calcipo¬ 
triene RS in Oiluent, Heat rn a water bath at 60° for 2 h 
to form precalcipotriene. 

Standard solution 1: 0.025 mg/mL of USP Calcipo¬ 
triene RS in Oiluent (0.25%) 

Standard solution 2: 0.01 mg/mL of USP Calcipotriene 
RS in Diluent (0,10%) 

Sample solution: 10 mg/mL of Calcipotriene in Diluent 

Developing sołvent system: Methylene chloride and 
isobutyl alcohol (80:20) 

Chromatographic system 
(See Chromatagraphy (62 1), Thin-tayer Chromato- 
graphy.) 


Modę: TLC 

Adsorbent: 0.25-mm layer of chromatographic piąte 
coated with sillca gel mixture 
Application vo!ume: 10 piL 

Spray reagent: Transfer 20 ml of sulfuric acid into a 
lOO-mL volumetric fiasf<, and dilute with alcohol to 
volume. 

System suitability 
Sample: System suitability solution 

Suitability requirements 

Resolution: The secondary spot precalcipotriene and 
prrnciple spot calcipotriene are clearty separated, 

Analysis 

Samples: Standard solution l f Standard solution 2 f and 
Sample solution 

Develop with Developing solvent system until the solvent 
system has moved 2/3 of the piąte from the point of 
spotting. Remove the piąte, and fet the piąte air-dry. 
Dry it again at 140° for 10 min followea by spraying 
the hot piąte with the Spray reagent. Dry the piąte for 
NMT 1 min at 140°. Examine the piąte under UV light 
at 366 nm. 

Acceptance criteria: The spot of any impurity En the 
Sample solution Is not morę intense than the spot of 
caldpotriene in the appropriate Standard solution sped- 
fied in Table 2. 


Table 2 


Name 

Rełative 

Retardafion 

Comparison 

Solution 

Acceptance 
Criteria, 
NMT (°/o) 

Calcipotriene 
impurity G* and 
calcipotriene 
Impurity H b 

0.4 

Standard 
solution 1 

0,25 

Precalcipotriene 11 

0.9 

—. 

—. 

Cafcipotriene 

1.0 


__ 

Calcipotriene 
impurity A* 

1.2 

Standard 
solution 1 

0.25 

Any other 
individual 


Standard 


impurity 


solution 2 

0,10 


a 24 f 24 f -Oxybh[{$Z f 7E f 22E f 24S)-24-cy<z\oprapy\-9p O-secochob-5,7,10(19), 

2 2-te traen e-1 a, B/J-d io i]. 

b (5Z,7£,22F,24iR)-24-CydoprQpyi-24-{[C5Z,7£,22F r 24 S)-24-cydopropyl-1 ot, 
3/J-dihydroxy-9 J 10-secocho1a-5 # 7,10(l 9),22-tetraen-24-yl]oxy)-9J 0- 
secodiofa-5, 7, 10(19),22-tetraene-l a, 3/i-diol. 

c (5 E f 6£, 22 E,245) -24-Cyc Io p ropy 1-9,10-secocho Ea-5{ 10) H 6,22-trie ned aM 
24-triot 

d (5Z,7Z,22fr24-Cydopropyl-9,10 secochola 5,7,1G(19),22-tetraen^24- 
one-1a,3/J-dloJ. 

SPEOFIC TESTS 
a LOSS OK ORYING 

(See Thermaf Analysis (891).) 

Sample: 5 mg 

Analysis: Heat the Sample to 105 p at a ratę of 10°/mm, 
and hołd at 105° for 60 min, 

Acceptance criteria: NMT 1.0% 

ADDITfiONAL REQUIREMENT5 

■ Fagkaging and Storage: Preserve in tight containers and 
storę at 2°-8° or at -20° or below. Protect from light 

■ KJSP JReferekce Standards (11) 

USP Calcipotriene RS 

USP Calcipotnene Related Compound C RS 
(5C7£,22£,245)“24-Cydopropyl-9J0-secochofa-5,7, 

10(19), 22-Tetraene-l a f 3/1,24-trio!, 

C 17 H 40 O 3 412.60 
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Cakgpotrierae Omtineiit 

DEFINITION 

Calcipotriene Ointment contains NLT 90.0% and NMT 
110 , 0 % of the labefed amount of calcipotriene (C^hUoOj), 
in a suitabłe ointment base. 

IDENTIFICATION 

* A, The retentlon time of the major peak of the Sampte 

solution corresponds to that of the Standard solution , as 
obtained in the Assoy. 

* B. Ułtrav!OLET Absorption (197U) 

Buffer, Diluent, Standard stock solutlon. Standard so¬ 
lutlon, Sample stock solution, and Sample solutlon: 
Proceed as airected in the Assay. 

Blank: Di lute 5 mL of tetrahydrofuran with Diluent to 
25 mL 

Acceptance crlteria: Meets the requirements 

ASSAY 

■ Procedurę 

The Solutions containing calcipotriene are stable up to 
24 h at room temperaturę. 

Mobile phase: Methanol and water (70:30) 

Buffer: 132 g/L of monobasic ammonium phosphate in 
water 

Diluent: Methanol, Buffer t and water (700:3:297) 
Standard stock solution: OJ mg/mL of USP Calcipo¬ 
triene RS in Diluent. Sonicate if necessary, 

Standard solution: 2 pg/mL of USP Calcipotriene RS 
prepared as follows. Transfer 5 ml of Standard stock so¬ 
lution into a 250-mL volumetric fiask, add 50 mL of tet¬ 
rahydrofuran, and dilute with Diluent to volume* 

Sample stock solution: 0*01 mg/mL of calcipotriene in 
tetrahydrofuran prepared as foilows. Transfer Ointment 
equiva!ent to 0*25 mg of calcipotriene into a 25-mL vol- 
umetric fiask, Add 15 ml of tetrahydrofuran, and soni¬ 
cate, with fntermittent shaking, for 20 min in a coid 
water bath. Dilute with tetrahydrofuran to volume* 
Sample solution: 2 pg/mL of calcipotriene prepared as 
follows. Transfer 5 mL of the Sample stock solution into a 
suitabłe Container. Add 20 mL of Diluent , mix, and soni¬ 
cate for 10 min. Pass through a suitabłe filter of 0.45- 
pm porę size* Inject rmmediately after preparation. 
Chroma tographic system 
(See Chromatography (62 1}, System Suitability .) 

Modę: LC 

Detector; UV 264 nm 
Column: 4 . 6 -mm x 15-cm; 3-pm packing LI 
FIow ratę: 1.0 ml/min 
Injection volume: 50 pL 
System suitability 
Sample: Standard solution 
Suitability reguirements 
Tailing factor: NMT 2.0 
Relative standard deviation: NMT 2*0% 

Analysis 

Samples: Stondord solution and Sample solution 
Calculate the percentage of the fabeled amount of 
calcipotriene (C 27 H 40 O 3 ) in the portion of Ointment 
taken: 

Result = (fu/rś) x (Cs/Cu) x 100 

ru - peak response from the Sample solution 

Cs = peak response from the Standard solution 

C s - concentration of USP Calcipotriene RS in the 
Standard solution (mg/mL) 


C u - nominał concentration of calcipotriene in the 
Sample solution (mg/mL) 

Acceptance criteria: 90.0%-t 10.0% 

PERFORMANCE TEST5 

® Minimum Fill (755): Meets the requirements 

IMPURITIES 
o OrGANIC IMPURITIES 

The Solutions containing calcipotriene are stable for up 
to 24 h at room temperaturę. 

Mobile phase, Buffer, and Diluent: Proceed as di- 
rected in the Assay. 

System suitability solution: 10.0 pg/mL of USP Calci¬ 
potriene RS and 0*1 pa/mL of USP Calcipotriene Related 
Compound C RS in Diluent 

Standard stock solution: 1.0 jjg/mL of USP Calcipo¬ 
triene RS in Diluent 

Standard solution: 0*1 jug/mL of USP Calcipotriene RS 
prepared as follows. Transfer 1,0 mL of the Standard 
stock solution into a 10-mL yolumetric fiask, add 1.0 ml 
tetrahydrofuran, and dilute with Diluent to volume* 
Sample solution: Nommally ecjuivalent to 0,01 mg/mL 
of calcipotriene prepared as follows* Transfer Ointment 
equivalent to 0*1 mg of calcipotriene into a glass-stop- 
pered test tubę, and add 1 mL of tetrahydrofuran. Soni¬ 
cate for 20 min with fntermittent shaking* Add 9 mL of 
Diluent , and sonicate for 5 min* Shake the test tubę 
vigorously, and then place it in a beaker containing Ice 
told water for 2-3 min. Pass the Jiquld portion through 
a nylon filter of 0.45-jim porę size, and discard the first 
few ml of the solution. 

Chromatographic system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 264 nm 
Column: 4.6-mm x 15-cm; 3-pm packing LI 
FIow ratę: 1,0 mL/min 
Injection volume: 100 jiL 
Run time: NLT 1 *25 times of retention time of the 
calcipotriene peak 
System suitability 

Samples: System suitability solution and Standard 
solution 

Suitability requirements 

Resolution; NLT 1.2 between calcipotriene related 
compound C and calcipotriene peaks, System suitabil¬ 
ity solution 

Relatrve standard deviatron: NMT 5,0%, Standard 
solution 
Anafysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of any impurity in the portion 
of Ointment taken: 

Result = (ru/r *) x (Cs/Cu) x 100 

ru - peak response of any impurity from the 
Sample solution 

r$ = peak response of calcipotriene from the 
Standard solution 

Cs = concentration of USP Calcipotriene RS in the 
Standard solution (mg/mL) 

C u = nominał concentration of calcipotriene in the 
Sample solution (mg/mL) 

Acceptance criteria: See Tobie 7. Disregard any impu- 
rity peaks less than 0*05%, 





USP 40 


Officiai Monographs / Caldtonin 3115 


Table 1 


Name 

Relative 

Retention 

Time 

Acceptance 

Crłteila, 

NMT 

Cakipotriene impurity B ;1 

0.86 

0.50 

Cakipotriene related 
compound O 

0.92 

1.00 

Caldpotriene 

1.0 

, __ 

Cakipotriene impurity D* 

1 31 

] .00 

Spedfied unknown 
imoiirlty 

1.8 

0,50 

Any incfividuaf unspecified 
Impurity 

— 

0.50 

Total impurities 

— 

3.50 


a (5 Z, 7 Z, 2 2 E , 2 4 fl)-24 -Cyclop ropy1-9,10 -secoc ho I a-5,7,10(1 9), 22-te Lraene- 
la,3/j,24-tricT 

11 (5£,7622L245>24-Cydopropyl'9,l 0^ecochola-5,7,10(l 95,22-tetraene- 
la,3j3,24-tri0L 

< (5Z ł 7f,22£ J 24/?)-24-Cydopropyl-9,l O-śecochola-5,7,10(19), 22-tetraene- 
1 k, 3/J,24-trioJ. 

SPECSFJC TESTS 

o Micro Bi al Enumeration Tests (61) and Tests for Speci- 
fied Microorganisms (62): The total aerobic microbial 
count is NMT IG 2 cfu/g. The totaf yeasts and molds 
count is NMT 5 x 10 1 cfu/g. It meets the reguirements of 
the tests for the absence of Staphylococcus aureus and 
Pseudomonas aeruginosa spedes, 

* PH (791) 

Sample soiution: Transfer 1 g of Ointment in a centri- 
fuge test tubę. Add 10 mL of water, and heat in a 
water bath at 60° for 30 min with stirring. CooJ to 
room temperaturo, and centrifuge at 2500 rpm for 10 
min* 

Acccptancc critcria: 5.5-8.5 

ADDITIONAL REQUIREMENT5 

• Packaging and Storage: Preserve in well-dosed contaln- 
ers, and storę at controlkd room temperaturę. Do not 
freeze. 

a USP REFERENCE STANDARDS (11) 

USP Cakipotriene RS 

USP Cakipotriene Related Compound C RS 
(5£,7£,225,245>24CydopropyL9,l(TsecochQla-5,7, 

10(19),22Tetraene-1 tx,3/3,24“trioL 
C 2 7H 4 o0 3 412.60 


Calcitonin Salmon 


CSNLSTCVL 6 KLSQELHKLQ TYPRTNTGSG TP - NHj 


C 145 H 240 N 4 4 O 4 sS 2 3432 daltons 

[47931-85-1 ]. 

DEFINmON 

Calcitonin Salmon is a polypeptide that has the same se- 
guence as that of the hormone that regufates caldum 

metabolizm and es secreted by the ultimobranchiaJ gland 
of salmon. It is produced from either synthetic processes 
or microbial processes using recombrnant DNA (rDNA) 
technology, the host cell-dertved protein eon tent and the 
host celi- or vector-derived DNA content of Calcitonin 
Salmon produced from an rDNA process are determined 
by vaiidated methods. it contains NLT 90*0% and NMT 
105.0% of calcitonin salmon, calculated on an acetic acid- 
free and anhydrous basis. [Notę— 1 mg of acetic acid-free, 
anhydrous Caldtonin SaJmon is equivalent to 6000 USP 
Calcitonin Salmon Units. 1 USP Calcitonin Salmon Unit = 

1 Calcitonin 1U.] 


IDENTIFICATION 

o A* The retention time of the major peak of the Sample 
soiution corresponds to that of the Standard soiution i, ob- 
tained as directed in the Assay. 

AS5AY 

* Procedurę 

Soiution A: Dissofve 3*26 g of tetramethylammonium 
hydroxide pentahydrate in 900 mL of water, and adiust 
with phosphoric add to a pH of 2.5, Add 100 mL of 
acetonitrile, and mix. 

Soiution B: Dissoke 1,45 g of tetramethylammonium 
hydroxide pentahydrate in 400 mL of water, and adjust 
with phosphoric acid to a pH of 2.5. Add 600 mL of 
acetonitrile, and mix. 

Mobile phase: See Table l. 


TabBe 1 


Time 

(mini 

Soiution A 

(%> 

Solutłon B 

(°/°ł 

0 

72 

28 

30 

48 

52 

32 

72 

28 

55 

72 

28 


Standard soiution: 1,0 mg/mL of USP Calcitonin 
Salmon RS in Soiution A 

System suitability soiution: Prepare a soiution in Solu - 
tion A containing about 0.2 mg/mL of USP Caldtonin 
Salmon Related Compound A RS and 0,2 mg/mL of 
USP Calcitonin Salmon RS, 

Sample soiution: 1.0 mg/mL of Calcitonin Salmon in 
Soiution A 

Chromatographic system 

(See Chromatograpny (621 ), System Suitability,) 

Modę: LC 

Detector: UV 220 nm 

Column: 4.6-mm x 25-cm; packing LI 

Column temperaturę: 65° 

Flow ratę: 1 mL/min 
Injection volume: 20 pL 
System suitability 
Sample: Sys tern suitabiiity soiution 
[Notę—T he relative retention times for calcitonin 
salmon and caldtonin salmon related compound A are 
1.0 and 1,15, respectively.] 

Suitability reguirements 

Resolution: NLT 3 between caldtonin salmon and 
caldtonin salmon related compound A 
Tailing factor: NMT 2.5 for caldtonin salmon 
Relative standard deviation: NMT 3% 

Analysis 

Sampies: Standard soiution and Sample soiution 
Calculate the percentage of calcitonin salmon 
(Ci 45 in the portion of Caldtonin Salmon 
taken: 

Result = (rufr$) x ( Cs/Cu ) x 100 

ru - peak response of calcitonin salmon from the 
Sample soiution 

- peak response of caldtonin salmon from the 
Standard soiution 

Cs - concentration of USP Calcitonin Salmon RS in 
the Standard soiution (corrected for water 
and acetic add content) (mg/mL) 

Cu = concentration of the Samole soiution 

(corrected for water and acetic acid content) 
(mg/mL) 

Acceptance criteria: 90.0%-105.0% on an acetic acid- 
free and anhydrous basis 
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OTHER COMPONENTS 
® Acetic Acid Content {503) 

Sample solution; 1 mg/mL of Cafdtonin Salmon in Dil- 
uent, prepared as directed In the chapter 
Acceptance crltena: 4%-15% 

impurities 


Oelete the foilowing; 

*• Heaw Metals, Method II (231): NMT 50pg/g* (pićfcii- 

Jarv 201S) 

* Procedurę: Related Peptides and Other Related 
SUBŚTANCES 
Test 1 

[Notę—T his test is performed on materiał produced by 
both Chemical synthesis processes and rDNA 
processes.] 

Solution A, Solution B, Mobile phase, System suita- 
brlity solution, Sample solution, Chromatographic 
system, and System suitability: Proceed as directed 
in the Assay. 

Anafysis 

Sample: Sample solution 

Caleulate the percentage of each impurity in the por- 
tion of Calcitonin Salmon taken: 


Sample solution: To 1 mL of a 0,5-mg/mL solulion of 
Calcitonin Salmon add 100 ml of Buffer C 
Chromatographic system 
(See C/7 romo tog ropny (621), System Suitohility ,) 

Modę: LC 

Detector: UV 220 nm 
Column: 4,6-mm x 2Q-cm; packtng L9 
Flow ratę: 1 .2 mlL/min 
Injertinn vólume: 50 pl_ 

System suitability 
Sample: System suitability sofution 
[Notę—T he reJafive retention times for [1,7^bis(3-suIfo- 
L-alanine)] calcitonin salmon-glycine, [l,7-bis{3-sutfo-l- 
alanine)] calcitonin salmon, and calcitonin salmon re- 
lated compound B (calcitonin salmon-glydne) are 0.4, 
0.6, and 0.9, respectively; and the retention time for 
calcitonin salmon is about 9 min.] 

Suitability requirements 

Resolution: NLT 3.0 between calcitonin salmon and 
calcitonin salmon related compound B 
Analysis 

Sample: Sample sofution 

Calcu fate the percentage of each impurity in the por- 
tlon of Calcitonin Salmon taken: 

Result - (ru/fr) x 100 



Result - (fu/rr) x 100 

ru - peak are a response of each impurity from the 
Sample solution 

r T = sum of the area responses of alt the pealcs 
from the Sample solution 

Acceptance criteria 

lndividual impurities: NMT 3.0% of the total area of 
all peaks 

Total impurities: NMT 5,0% of the sum of the areas 
of all the peaks induding the prtndpaJ peak 
[NOTĘ—Disregard any peaks due to the solvent and any 
peaks whose area is less than 0.1% of the principal 
peak,] 

Test 2 

[Notę—T his test needs to be performed only on mate¬ 
ria! produced using rDNA technoiogy.] 

Buffer A: Dissolve 2.72 g of monobasic potassium 
phosphate in i 000 mL of water* 

Buffer B: Dissolve 2.72 g of monobasic potassium 
phosphate and 29.2 g of sodium chforide in 1000 mL 
of water. 

Buffer C (pH 3.0 dtrate buffer): Disso]ve 4.8 g of citric 
add in 80 mL of water, Adjust with 1 M sodium hy- 
droxide to a pH of 3.0, and dilute with water to 
100.0 mL 

Solution A: Acetonitrile and Buffer A (15:85), Adjust 
with 45% (w/w) potassium hydroxide to a pH or 5.0. 
Solution B: Acetonitrile and Buffer B (1 5:85). Adjust 
with 45% (w/w) potassium hydroxide to a pH of 4.6, 
Mobile phase: See Tobie 2. 


labie 2 


Time 

(min) 

Solution A 

Solution 3 

0*0 

0 

100 

0 

10 

0 

100 

15 

0 

100 

15.1 

100 

0 

22.1 

100 

0 


Resolution solution: Prepare a solution in water eon- 
Laining about 0.5 mg/mL each of USP Calcitonin 
Salmon RS and USP Calcitonin Salmon Related Com¬ 
pound B RS. To 1 mL of this solution add 100 óf pH 
3.0 citrate buffer. 


ru = peak response for each impurity 
r T = sum of the responses of all the peaks 
Acceptance criteria 
lndividual impurities: See Tobie 3. 


Table 3 


[Marne 

Re!ative 

Reten¬ 

tion 

Time 

Acceptance 
Criteria 
NMT (%> 

[1,7-Bis(3-sulfo-L-alamne)] calcitonin 
salmon-qlvcine 

0.4 

0,2 

[1,7-Bis(3-sulfcH-alanine)] calcitonin 
salmon 

0,6 

0.2 

Calcitonin salmon related com¬ 
pound B 

0.9 

0.6 


SPEtGFIC TESTS 
fi Amino Acid Profile 

(See Biotechnology-Denved Artides—Amino Add Anafysis 
(1052).) 

[Notę—T his test needs to be performed only on materiał 
of synthetic origim The concentration of amino acids in 
the Interna! standard solution, Standard stodi solution , 
and Standard solution and the amount of materia! used 
to prepare the Sample solution can be adjusted depend- 
ing on the method used for amino acid analysis. The 
concentrations given are based on analysis using 
Method f] 

Internai standard solution: 1 mM solution of 
y-aminobutyric add 

Standard stock solution: Prepare a mixture containing 
equimolar amounts of ammonEa and the l form of ły¬ 
sinę, histidine, arginlne, aspartlc acid, threonine, serine, 
proline, valine, glutamic acid, glycine, leucine, and tyro- 
sine, together with half the equlmolar amount of L-cys- 
tine, in 0.1 M hydrachloric acid. The finał concentration 
is about 2.5 mM for each amino acid. 

Standard solution: Transfer 5 mL of the Internai stan¬ 
dard solution and 2 ml of the Standard stock sofution 
into a 50-mL volumetric fiask, and dilute with 0.1 M 
hydrochforic acid to vol urnie. 

Sample solution: Place 1.5 mg of Calcitonin Salmon 
into a heavy-wail ignition tubę. Add 1.0 ml of 6 N hy¬ 
drochforic acid, and ailow to cool. Immerse the lower 
half of the tubę in a freezing mixture until the contents 
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are frożen, then evacuate to approximately 10 pm of 
Hg, purge with nitrogen (repeat the evaojation and ni¬ 
trogen purge three times), and Seal the tubę while it is 
under a 10 \im of Hg vacuum. Heat for 16 h at 
110 a -115° in an air oven, Cool, open the tubę, dry in a 
vacuum desiccator, remove the contents, and allow to 
cool fo room temperaturę, Dissolve in OJ M hydrochlo* 
ric acid* Transfer to a 10-mL volumetric fiask, add 1 ml 
of Internal standard solution , and d [lute with OJ M hy- 
drochlonc add to vo3ume. 

Analysis 

Sam pies: Standard solution and Sample solution 
StandardEze the amino add analyzer usfng the Standard 
solution. Inject the Sample solution inlo the amino acid 
analyzer, and determine the relative proportlon of 
amino acids. 

Express the content of each amino add in moles using 
an internal standard calibration technlque, Calculate 
the relative proportions of the amino acids by taking 
as equivalent to one the sum of the number of moles 
of aspartic add, glutamic acid, prolrne, glycine, valine, 
leudne, histidine, argintne, and łysinę divided by 20, 
Acceptance eriteria: The requirements are met if the 
values fali within the limits in Jobie 4. 


Table 4 


Name 

Acceptance 

Criteria 

Aspartic add 

1.8-2.2 

Glutamic acid 

2.7-3.3 

Proline 

1,7-23 

Glycine 

2.7-33 

Yafine 

0.9-1.1 

Leudne 

43-53 

Histidine 

0,9-1.1 

Aroinine 

0.9-1. 1 

Łysinę 

1,8-2,2 

Senne 

3.2-4,2 

Threonine 

4.2-5.2 

Tyrosine 

0.7-1.1 

Hal f cystine 

14-2.1 


• Peptioe Mapping 

(See Biotechnology-Derived Articles—Peptlde Mapping 
(1055).) 

[Notę—T his test needs to be performed only on materiał 
produced using rDNA technology.] 

Solution A: Water and trifluoroacetic acid (1000:1) 
Solution B; Acetonltrile, water, and trifluoroacetic acid 
(800: 200: 0.85) 

Mobile phase: See Tabfe 5. 


TabJe 5 


Time 

Solution A 

Solution B 

(min) 

(%) 

(°/o) 

0 

100 

0 

50 

65 

35 

60 

40 

60 

60J 

0 

100 

65,1 

0 

100 

65.2 

100 

0 

80.2 

100 

0 


Trypsin solution: Freshly prepare a solution containina 
OJ mg/mL of trypsin (previously treated with Lj-tosyl- 
amido-2-phenylethyl chlorometnyl ketone [TPCK] to re- 
move chymotrypsin activity) in water. 

Tris buffer: 1 M trEs(hydroxymethyl) amrnomethane 
and 10 mM cafcium chloride, Adjust with hydrochloric 
acid to a pH of 8,0. 


Stopping solution: Water and trifluoroacetic add (1J) 
Standard solution: Prepare a 1 .G-mg/mL solution of 
USP Caldtonin Salmon RS. Transfer 1 ml_ of this solution 
to a dean vial. Add 100 ul of Tris buffer and 50 pL of 
Trypsin solution. Mix, and incubate at 2°-8 p for 16-20 
h, Quench the digestion by adding 10 pi of Stopping 
solution. 

Sample solution: 1.0 mg/mL of Caldtonin Salmon. 
Transfer 1 mL of this solution to a dean v\a\. Add 
100 jjL of Tńs buffer and 50 pL of Trypsin solution , Mix, 
and incubate at 2°-8° for 16-20 h. Quench the diges¬ 
tion by adding 10 pL of Stopping solution. 
Chromatographic system 
(See Chromatography (621), System Suit obili ty.) 

Modę: LC 

Detector: UV 214 nm 
Coiumn: 4.6-mm x 25-cm; packing L I 
Flow ratę: 1.2 mL/min 
Injection volume: 20 pi 
Analysis 

Samples: Standard solution and Sample soiution 
[Notę—C ondition the chromatographic system by run- 
ning a blank gradient program before injecting the 
digests.] 

Acceptance eriteria: The chromatographic profile of 
the Sample solution is simllar to that of the Standard 
soiution. 

® BlOIDENTITY 

RPMI 1640 with L-glutamine: Prepare a mixture of the 
ingredients in the quantities shown in Tabie 6 in suffi- 
cient water to obtam 1 L of RPMI 1640 with L-glutamine 
solution, and sterilize by flltratlon. 


TaMe 6 


Caldum nitrate 

100.00 ma 

Potassium chloride 

400.00 mq 

Maanesium sulfate, anhydrous 

48,84 mq 

Potassium chloride 

400 mq 

Sodium chloride 

6000 mq 

Sodium phospfiate, dibasic, anhydrous 

800 ma 

Sodium bicarbonate 

2000 ma 

Glucose 

2000 ma 

Glycine 

10 ma 

L-Aroinine 

200 ma 

l,-AsparaqEne 

50 mq 

L-AsoarLic acid 

20 mq 

L-Cystine di hydro chloride 

65 mg 

l-G Eu tamie acid 

20 ma 

L-G Iii tarninę 

300 ma 

L-Histidine 

15 mq 

L-Hydroxy pro linę 

20 mq 

L-lsoleucine 

50 mq 

L-leudne 

50 mq 

L-Łysinę hydrochloride 

40 mq 

L-Methionine 

1 5 ma 

L-PhenyJ alaninę 

15 ma 

L-Prolinę 

20 mq 

L-Serine 

30 ma 

L-Threonine 

20 ma 

L-Tryptophan 

5 ma 

L-Tyrosine disodium salt dihydrate 

29 mq 

L-Valine 

20 ma 

Siotin 

0.2 ma 

Cholinę chloride 

3 mq 

D-Ca Id urn pantoth enate 

0.25 mq 

Folie acid 

1 mq 

Mnosito! 

35 mq 

N radna mi de 

1 ma 
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Table 6 (Continued) 


poro-Am ino benzoic add 

T mq 

Pvridoxine hydrochloride 

1 mq 

Ribof!avin 

0,2 mq 

Thiamine hvdrochloride 

1 ma 

Vitarnin Bt/ 

0.005 mo 


Medium A (growth medium): Using aseptlc technigue 
prepare the foliowing tissue culture medium. 


Table ? 


RPMI 1640 with L-plutarninę 

500 ml 

Fetal bovine serum 

50 mL 

1 M HEP ES 

5 mL 

Pen idl lin/stre ptomy c in sol u ti o n 
fi 0,000 lU/mL per 10 ma/mLl 

5 ml 

Hummi rnsufin 

10 IU 

Hvdracortisone 

0,5 ma 


Medium B (stlmulation medium): Dissolve 5 g of bo- 
vine serum albumin (BSA) in 500 mL of 2 mM RPMI 
1640 with L-głutamine. 

Solution A (0.2% BSA solution): Dissolve 50 mq of BSA 
in 25 mL of water. [Notę—U se within one day.f 

Solution B (formie acid/BSA solution): Add 25 mL of 
0.1 M formie acid and 5 mL of Solution A to a 50-ml 
volumetric fiask, dilute with water to volume, and mix. 
[Notę—U se within two days.] 

Solution C (trypsin/EDTA solution): Prepare a stenie 
filtered solution containrng 0.25% trypsin and 0.53 mM 
EDTA (tetrasodium ethylenediaminetetraacetate). 


Solution D (l 
soive 8 g of 


(Dulbecco's phosphate buffered salinę): Dis- 
f sodium chloride, 1.15 g of dibasic sodium 
phosphate, 0.2 g of monobasic potassmm phosphate, 
0*2 g of potassrum chloride, 0.1 g of calcium chlonde, 
and 0.1 g of magnesiurn chloride En 1 L of water. 
Standard stock solution: 20pg/mL of USP Calcitonin 
Salmon RS in Solution B 

Positive control solution: Quantitatively dilute the 
Standard stock solution in Medium B to obtain a 1-ng/ 
mL solution of USP Calcitonin Salmon RS. 

Negative control solution: Medium B 
[Notę—P rior analysis should be performed to identify the 
linear portion of the dose-response curve. For exampJe, 
the Standard Solutions and Sample Solutions qiven 
below.] 

Standard solution A: 0.8 ng/mL of USP Calcitonin 
Salmon RS fram the Standard stock solution in Medium B 
Standard solution B: 0.4 ng/mL of USP Calcitonin 
Salmon RS from Standard solution A In Medium B 
Standard solution C: 0.2 ng/mL of USP Calcitonin 
Salmon RS from Standard solution B in Medium B 
Standard solution D: 0.T ng/mL of USP Calcitonin 
Salmon RS from Standard solution C In Medium B 
Sample stock solution: 20|ig/mL of Calcitonin Salmon 
in Solution B 

Sample solution A: 0.8 ng/mL of Calcitonin Salmon 
from the Sample stock solution in Medium B 
Sample solution B: 0.4 ng/mL of Calcitonin Salmon 
from Sample solution A in Medium B 
Sample solution C: 0.2 nq/mL of Calcitonin Salmon 
from Sample solution B in Medium B 
Sample solution D: OJ ng/mL of Calcitonin Salmon 
from Sample solution C in Medium B 
Celi culture preparation; Prepare a celi culture of the 
human mammary tumor celi (ine T-47D, Cefls are prop- 
agated using Medium A at 37° and 5% carbon dk>xide. 
Tne medium is changed every two days, and cefls are 
passaged every 5-9 days using Solution C with a 1:4 
subculture. 

Celi suspension: For the test use a celi culture that is 
5-9 days old. Remove the celi culture medium from the 


fiask by aspiratfon, add 10 mL of Solution D, and rock 
the culture fiask to nnse the en tire monolayer, Remove 
the liguid by aspiration, add 2 mL of Solution C, spread 
over the entire monolayer, allow to stand for 3-5 min, 
and add 10 mL of Mecfium A Homogenize the celi sus¬ 
pension using a pipet, transfer to a 15-mL poJypropy- 
lene tubę, centrifuge at about 220 x g tor 5 min, pour 
off the supernatant, and resuspend the celi pellet in 
10 mL of Medium A. Count the cells, and arłjusfr the celi 
density through dilution using Medium A to 2.5 x 10 4 
cells/mL. 

Procedurę: Place 200 pL of the Celi suspension into 
each wefl of a 96-well culture piąte (the tissue culture 
piąte), and ineubate for 18-24 h at 37° and 5% carbon 
dtoxide. Fili each well of an empty, round-bottomed, 
96-well culture piąte {the prepared piąte) with 150pL 
of one of the foliowi ng Solutions: Positive control solu¬ 
tion , Negative control solution , Standard Solutions A-D r 
and Sample Solutions A-D, so that each solution fi fis at 
least five welfs on the prepared piąte. After ineubation 
remove the culture medium from the tissue culture 
płate, Using an 8-channel or 12-channel pipet, rapidly 
transfer 100 jliL of solution from each well of the pre¬ 
pared piąte to each wel! of the tissue culture piąte. In- 
cubate for 15 min at ambient temperaturę, remove the 
solution from each well, stop stlmulation by immedi- 
ately adding an appropriate celMysis buffer, and nuanti- 
tate cAMP produted within the cells, using a validated 
kit. Perform the test three times, using three different 
96-well culture plates. [NOTl—Some kits indude a celi- 
lysis reagent and a sequestering agent for the cell-lysis 
reagent. The rangę of the test kit is between 0.05 and 
10 ng/mL of cAMP. The number of cells used in the 
assay may vary, depending on the va!idated kit used to 
guantitate cAMP.] 

Analysis: Potency is detemnined by a 3-dose, 6-point 
parallel-lme assay, using standard statistical metnods. 
The calculation is carried out using both the lower three 
concentrations and the upper three concentrations, For 
the assay to be valid, the reguirements for regression, 
parallelism, and difference of quadratics must be met If 
the requirements for validity are met to the same extent 
in both assessments (the lower and the higher assess- 
ments) the finał result is determined from the concen- 
tration rangę that shows the higher value when the 
common slope is divided by the root mean $quare 
error. 

Acceptance criteria: Combine the three potency va!ues 
by using an unweighted mean on the log scalę. Deter- 
mine a 95% confidence interval in the log scalę using 
standard statistical methods. Convert the average ano 
confidence rnterval to the potency scalę using antilogs 
to obtain a geometrie mean and its confidence interval. 
The potency leve!s determined from all three perform- 
ances of the test are valid if the data analysis indicates 
the three determinations to be homogeneous, and the 
confidence rntervat is fulJy contamed within 64% and 
156% of the geometrie mean. If the confidence intervaf 
reguirement is not met, additfonal assays may be per¬ 
formed to increase the number of assays and make the 
confidence interva! narrowen The determmatlon of 
whether it meets the identity reguirement should be 
done only after the confidence interval recjuirement rs 
met. The acceptance criterion for identity is that the 
geometrie mean Is within 80% and 125% of the Assay 
va!ue. 

® Mit ROBI AL Enumeration Tests (61) and Tests FOR SPECI- 
FIED MICRO ORGANI StVIS (62) 

Sample: 25 mg 

Acceptance criteria: The total aerobic microbial count 
is NMT 10 2 cfu/a and the total combined molds and 
yeasts count is NMT 10 2 cfu/g. 

* Sterility Tests (71): Where the la bel States that 
Calcitonin Salmon is sterile, it meets the reguirements 
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when tested as directed for Fest for Sterffity of the Product 
to Be Examined, Membranę Filtration. 

5 Watek Determination, Method ic (921): NMT 10% 

ADDITIONAL REQUtREMENT$ 

® Packaging and Stdrage: Preserve in tight containers. 

Storę in a refrigerator or maintain in a Frozen state, pro- 
tected from light 

• Labeling: The labeling States that the materia! is syn- 

thetic or of recombinant DNA angin. 

* USP Referenge Standards (11) 

USP Caldtonin Salmon RS 
Ci.s 5 Hz 4 oN.i t O^S 2 3432 daltons 
USP Caldtonin Salmon Related Compound A RS 
N-Acetyl-cys^calcitonin salmon. 

USP Caldtonin Salmon Related Compound B RS 
(caldtonin salmomglycine) 

Calcitonin salrnon-glycine. 


Calcitonin Salmon Injection 

DEFINITION 

Calcitonin Salmon Injection is a sterile solution of Calcitonin 
Salmon in a suitable diluent Lach mL of Calcitonin 
Salmon Injection possesses an activity of IMLT 80% and 
NMT 120% of that stated on the label. 

IDENTIFICATION 

® A. The retention time of the major peak of the Sampie 
solution corresponds to that of the Standard solution, as 
obtained En the Assoy. 

ASSAY 

« Procedurę 

Solution A: Dissolve 3.26 g of tetramethyiammonium 
hydroxide penta hydra te in 900 ml of water, add 
100 ml of acetonitrile, and mix. Adjust with phosphoric 
acid to a pH of 2.5, pass through a fi [ter of 0.5-jLim or 
finer porę size, and degas. 

Solution B: Disso!ve 1.45 g of tetramethyiammonium 
hydroxide pentahydrate in 400 mL of water, add 
600 mL of acetonitrile, and mix. Adjust with phosphoric 
add to a pH of 2.5, pass through a fil ter of 0.5-pm or 
finer porę size, and degas. 

Mobile phase: See Tobie ?. 


Table 1 


Time 

(min) 

Solution A 
(%> 

Solution B 
(°/°) 

0 

72 

28 

30 

48 

52 

32 

72 

28 

55 

72 

28 


System suitability solution: Prepare a solution in Solu¬ 
tion A containing about 0.2 mg/mL of USP Calcitonin 
Salmon Related Compound A RS and 0.2 mg/mL of 
USP Calcitonin Salmon RS. Take 0.1 mL of this solution, 
add 0.9 mL of Solution A f and mix. 

Standard stock solution: 1.0 mg/mL of USP Calcitonin 
Salmon RS in Solution A 

Standard solution: 0.1 mg/mL of USP Calcitonin 
Salmon RS from Standard stock solution diluted with So¬ 
lu tion A 

Sample solution: Use the solution from an undiluted 
injection viaL 

Chromatographic system 

(See Chromatogropny {62]), System Suitability.) 


Modę: LC 

Detectór: UV 220 nm 

Column: 4.6-mm x 25-cm; packing LI 

Column temperaturę: 65° 

Flow ratę: 1 mL/min 
Injection volume: 200 pL 
System suitability 
Sample: System suitability solution 
[NOTĘ—The relative retention times for caldtonin 
salmon and calcitonin salmon related compound A are 
1.0 and 1.15, respectively.] 

Suitability requirements 

Resolution: NLT 3 between calcitonin salmon and 
calcitonin salmon reiated compound A 
TaiJing factor: NMT 2.5 
Re!ative standard deviation: NMT 3% 

Analysis 

Samples: Standard solution and Sample solution 
Calcu! ate the potency, in USP Calcitonin Salmon Units/ 
mL, in the portion of Injection taken: 

Result - (rJrT) x Q 

ru = peak area from the Sample solution 

r$ - peak area from the Standard solution 

Cs ~ concentration of USP Calcitonin Salmon RS in 
the Standard solution (USP Calcitonin Salmon 
Units/mL) 

Acceptance criteria: 80%-120% 

SPECIFIG TEST5 

o Bacteriai Endotoxins Test (85): NMT 0.625 USP Endo- 
toxin Units/USP Calcitonin Salmon Unit 

* STERUITY Test $ (71): Meets the reguirements when 
tested as directed in Test for Sterility of the Product fo Be 
Examined f Membrano Filtration 

* PARTfCULATE IWATTER IN INJEGTBONS (788): Meets the re- 

ouirements for small-voJume tnjections 

* PH (791): 3.9-4.5 

■ INJECTIONS AND fMPLANTED DfłUG PRODUCTS (1): Meets the 
reguirements 

ADDITIONAL REQUIREMENT5 

o PACKAGING AND 5TORAGE: Preserve in single-dose or mul- 
tiple-dose containers, preferably of Type I glass. Avoid 
freezing. Storę in a refrigerator. 

® Labeling: La bel it to indicate the activity in USP 

Caldtonin Salmon Units/mL. The labeling States that the 
materiał is synthetic. Label it to State that it is to be 
stored in a refrigerator, and that freezing is to be 
avoided, 

□ USP Reference Standards (11) 

USP Calcitonin Salmon RS 
USP Calcitonin Salmon Related Compound A RS 
N-Acetyl-cys^cafcitonin. 

C T 4 6 H 24 3 N 4 4 O 49 S ? 3463 

USP Endotoxin RS 


CaScitoraiirs Salmon NasaB Solution 


DEFINITION 

Calcitonin Satmon Nasal Solution is a solution of Calcitonin 
Salmon in a suitable diluent. It contains suitable presen/a- 
tives, and is packaged in a form suitable for nasal adminis- 
tration so that the required dosage can be contro!led as 
reguired. Each ml of Calcitonin Salmon Nasal Solution 
possesses an activity of NLT 80% and NMT 115% of that 
stated on the label. 
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IDENTIFICATION 

® A. The retention time of the major peak of the Sample 
soiution corresponds to that of the Standard soiution, as 
obtained In the Assay, 

A5SAY 
■ Procedurę 

Soiution A: 3.26 mg/ml of tetramethyJammonmm hy- 
droxfde pentahydrate in water and acetonitrile (9:1). 
Adjust with phosphorlc add to a pH of 2*5. 

Soiution B; 1.45 mg/mL of teframethylammonium hy- 
droxide penfahydrate tn acetonitrile and water (3:2). 
Adjust with phosphoric acid to a pH of 2,5. 

MobiJe phase: See Tobie 1. 


Table 1 


Time 

(min) 

Soiution A 
(%) 

Soiution B 
{%) 

0 

72 

28 

30 

48 

52 

32 

72 

28 

55 

72 

28 


Diiuent: 7.5 mg/ml of sodium chlorlde, 2 mg/mL of so¬ 
dium acetate, and 2 mg/ml of gladal acetic acid in 
water 

System suitabiiity stock soiution: Prepare a soiution in 
Soiution A containing about 0.2 mg/ml of USP 
Calcitonin Salmon Related Compound A RS and 
0.2 mg/ml of USP Calcitonin Salmon RS. 

System suitabiiity soiution: System suitabiiity stock solu - 
f/on and Soiution A (1:9) 

Standard stock soiution: 1.0 mg/mL of USP Calcitonin 
Salmon RS In Soiution A 

Standard soiution: 0.1 mg/ml of USP Calcitonin 
Salmon RS from the Standard stock soiution in Soiution A 
Sample soiution: Nasal Soiution in Diiuent (1:9) 
Chromatographic system 
(See Chromatograpny (62 ^) ł System Suitabiiity.) 

Modę: LC 

Detector: UV 220 nm 

Coiumn: 4,6-mm x 25-cm; packing LI 

Column temperaturę: 65° 

Flow ratę: 1 ml/min 
Injection volume: 200 j.il 
System suitabiiity 

Samples: System suitabiiity soiution and Standard 
soiution 

[Notę—T he refative retention times for calcitonin 
salmon and calcitonin salmon related compound A are 
1.0 and 1.15, respectively.] 

Suitabiiity requirements 

Resolutron: NLT 3 between calcitonin salmon and 
calcitonin salmon related compound A, System suita- 
bifity soiution 

Tai ling factor: NMT 2.5, Standard soiution 
Reiatiye standard deviation: NMT 3.0%, Standard 
soiution 
Analysis 

Samples: Standard soiution and Sample soiution 
Calculate the percentage of the labeted amount of 
calcitonin salmon (Chs^oN^CMsS*) in the portion of 
Nasal Soiution taken: 

Result - (ru/Cs) x (Q/Cu) x 1 00 

ru - peak area from the Sample soiution 

r E - peak area from the Standard soiution 

Q - concentration of USP Calcitonin Salmon RS in 
the Standard soiution (mg/mL) 

Cu - nominał concentration of calcitonin salmon in 
the Sample soiution (mg/ml) 


Acceptance criteria: 80%-115% 

SIPEOFIC TESTS 

® Mic robial Enumeration Tests (61) and Tests for Speci* 
FIED Microorganisms (62): The total aerobic microbiaJ 
count is NMT 10 2 cfu/g, and the total combined moids 
and yeasts count is NMT 5 x 10 1 cfu/g. It meets the re- 
guirements for absence of Staphylococcus aureus and 
Pseudomonas aeruqinosa , 

« PH (791): 3.5-4,5 

ADD1TIONAL REQUIREMENT5 

0 IPackaging and Storage: Preserze in containers suitable 
for spraying the contents into the nasal cavities in a con- 
trolled IndMdualized dosage. Storę unopened containers 
in a refrigerator and opened containers at room 
temperaturę. 

@ Labeling: Labei tt to indicate that it is for intranasal ad- 
ministratEon only. The labeling also States that it has been 
prepared either with Calcitonin Salmon of synthetic ori- 
gin or Calcitonin Saimon of rDNA orlgin. Label it to State 
that it is to be stored in a refrigerator, and that freezing 
is to be avoided. Label it to indicate the activity in USP 
Calcitonin Salmon Unjts/mL 

o USP Reference Standards <ii) 

USP Calcitonin Salmon RS 
USP Calcitonin Salmon Related Compound A RS 
N-Acety l-cys 1 -calcitonin. 

Ct-ińH^N^O^S^ 3463 


Caicitrio! 



C^hUCh 416.64 

9,10-Secocholesta-5,7,10(1 9)-triene-1,3,25-triol, (la,3 B r 5Z, 
7£): 

(5Z,7f)-9,1O-Secocholesta-5,7,10(19)-triene-l a,3B,25-triol 
[32222-06-3], 

Monohydrate 434.65 [77326-95-5], 

» Calcitriol is anhydrous or contains one mole- 
cule of hydration, The anhydrous form contains 
not less than 97.0 percent and not morę than 
103.0 percent of C 27 H 44 O 3 , calculated on the sol- 
vent-free basis. The monohydrate form contains 
not less than 97.0 percent and not morę than 
103.0 percent of C 2 7 H 440 3/ calculated on the an¬ 
hydrous basis. 

Caution —Care should be taken to prevent tn- 
haling particles of calcitriol and exposing the skin 
to it. 

Packaging and storage —Preserve in tight, light-resistant 
containers. Storę as per labeling instructions. 

Labeling —Where it is a monohydrate form, the label so 
indicates. 

USP Reference standards {11)— 

USP Calcitriol RS 
Identification— 

A: Infrared Absorption (19 7 K). 

B: The retention time of the major peak in the chromat- 
ogram of the Assoy preparation corresponds to that in the 
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chroma togram of the Standard preparation, as obtained in 
the Assay, 

Wat er Detenmination, Method Ic (921) (where it is la~ 
beted as a monohydrate): between 3.5% and 5.5%. 
Chromatogiraphic purity— [notę —Carry out the proce¬ 
durę as rapidly as possible, avoiding unnecessary exposure 
of Solutions to light and air] 

Tris buffer salut i on, Mobile phase. System suitabiiity solu- 
don, and Chromatographic system —Proceed as directed in 
the Assay, 

Test soiutlon —Prepare as directed for Assay preparation . 

Procedurę —Inject a vo!ume (about 50 jiL) of the Test soiu¬ 
tion into the chromatograph, record the chromatograms for 
at least two times the retention time of the caldtriol peak, 
identify the impurities listed in Tobie h and measure the 
peak responses. Calcuiate the percentage of any indlykiual 
Impurity in the portion of Caldtriol taken by the formula: 

lOOCn/r.) 

in which o is the peak response of any indtviduat peak other 
than the main calcitriol peak and the pre-caldtrlol peak; and 
r s is the sum of the responses of alt the peaks: in addition to 
not exceeding the llmits in Tobie 1, not morę than 1 , 0 % of 
total impurities is found. Disregard any peak less than 0,1%. 


TabSe 1 


Narcie 

Rdative 

Retention 

Time 

Limit 

_ 

Triażoline adducl of pre-caldtriol 

0.43 

0.1 

trarrs-CaldtrioP 

0.96 

0.25 

1 p- Caldtriol® 

1,15 

0.1 

Methylone caldtriol 3 

1.5 

0.25 

Any other indfvidual unidentified impu- 

— 

0.1 


rity _______ 

1 (5 E, 7 £>9,10-secoc ho Jesta-5,7,10( 19)-t ri e n e-1 a, 3/L 25 - trio I 
2 (5Z,7E)-9, 1O-secocbolesta-S,?,10(19)Triene-1 ft3/3,25-trio! 

5 t5470-la,3/?-dihydroxy-1 7-((W)-7-hydroxy-7-methylocŁan-2-yl)-9 # 10-secoan- 
drostti-S,, 7, 10(19)-triene 

Assay—fNOTE— Carry out the procedurę as rapidly as possi- 
ble, avoiding unnecessary exposure of soiutions to light and 

ain] 

Tris buffer soiution— Dtssolve 1.0 g of tris(hydroxymetfv 
yl)aminomethane in 900 ml of water, adjust with phos- 
phoric acid to a pH of 7.0 to 7.5, dilute with water to make 
1 000 ml, and mix. 

Mobile phase —Prepare a filtered and degassed mixture of 
acetonitrile and Tris buffer soiution (55:45). Make adjust- 
ments if necessary (see System Suitabiiity under Chromatog- 
raphy (621)). 

Standard preparation —Transfer an accurately weighed 
□uantity of USP Caldtriol RS to a suitable volumetric fiask, 
dlssotve first in acetonitrile (without heating), using 55% of 
the finał volume, then dilute with Tris buffer sofution to vol- 
ume, and mix to obtain a soiution having a known concen- 
tration of about lOOjig of calcitrio! per mL. [notę—A llow 
the soiution to warm up to room temperaturę before dilut- 
ing with Tris buffer soiution to finał volume.] 

System suitabiiity soiution —Heat 2.0 mL of the Standard 
preparation at 80° for 30 mi notes. 

Assay preparation —Transfer an accurately weighed quan- 
tity of Calcitriol to a suitable volumetric fiask, dissolve first in 
acetonitrile (without heating), using 55% of the finał voh 
u me, then dilute with Tris buffer soiution to volume, and mix 
to obtain a soiution having a known concentration of about 
100 pg of calcitriol per mL. [notę—A llow the soiution to 
warm up to room temperaturę before diluting with Tris 
buffer soiution to finał volume.] 


Chromatographic system (see Chromatography (62 1))— 
The liguid chromatograph is equipped wttn a 230-nm de- 
Eector and a 4,6-mm x 25-cm column that contains 5-pm 
packing L7. The flow ratę is about 1 mL per minutę, The 
column temperaturę is maintained at 40°. Chromatograph 
the System suitabiiity soiution, and record the peak responses 
as directed for Procedurę: the relative retention times are 
about 0.9 for pre-calcitriol and 1.0 for calcitriol; and the 
resolution, R f between pre-calcitrlol and calcitriol is not less 
than 3.5, Chromatograph the Standard preparation , and re¬ 
cord the peak responses as directed for Procedurę . the col¬ 
umn efficiency is not iess than 10,000 theoretlcal plates; 
and the refative standard deviation for replicate injections is 
not morę than 1 . 0 %. 

Procedurę—-Separately inject equal volumes (about 50 jiL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas¬ 
ure the responses for the calcitriol and pre-calcitriol peaks. 
Calcuiate tne percentage of C 27 H 44 O 3 in the portion of Cald¬ 
triol taken by the formula: 

100 (Q/Cu)(ru/rs) 

in which Q and Cu are the concentrations, in pg per mL, of 
calcitriol in the Standard preparation and the Assay prepara¬ 
tion, respectively; and r v and r s are the sums of the calcitriol 
and pre-calcitriol peak responses obtained from the Assay 
preparation and tne Standard preparation , respective!y. 


CaidtrwB Injectioni 

» Calcilriol Injection is a sterile soiution of Cald¬ 
triol. It contains an amount of Calcitriol equiva- 
lent to not less than 90.0 percent and not morę 
than 115.0 percent of the labeled amount of 
calcitriol (C 27 H 44 O 3 ). It contains no antimicrobial 
agents. 

Packaging and storage—Preserve In single-dose contain- 
ers, preferably of Type I glass, protected from light. Storę at 
controiled room temperaturę. 

USP Reference standard; <11}— 

USP Calcitriol Soiution RS 
USP Endotoxin RS 

Identification—The retention time of the major peak in 
the chromatogram of the Assay preparation corresponds to 
that in the chromatogram of the Standard preparation, as 
obtained in the 4sscry. 

Bacterial Endotoxins Test (85)—It contains not morę 
than 100 USP Endotoxin Units per pg of calcitriol. 
pH (791): between 5,9 and 8.0, determined on a portion 
to which, if necessary, 0.30 mL of saturated potassium chfo¬ 
ncie soiution has been added for each 100 mL of Injection. 
Parfkiilate Matter in Injections (788): meets the re- 
guirements for smallwolume injections, 

Other reqiiirememt*—It meets the reguirements under In- 
jections and Implanted Drag Products (1). 

Assay— [notę —Avoid unnecessary ex po surę of Solutions to 
light or air.] 

Mobile phase— Prepare a filtered and degassed mixfure of 
methanot and water (74:26). Make adjustments if necessary 
(see System Suitabiiity under Chromatography (621)) so that 
the retention time for calcitriol is not less than 20 minutes. 

Standard preparation —Transfer 3.0 mL of USP Calcitriol 
Soiution RS, eguilibrated to room temperaturę, to a Con¬ 
tainer; add 3,0 mL of water; and mix. 

Ass ay p repara tion —Tra n sfe r a n a cc u ra te ly m e a s u red vo 1 - 
ume of Injection, equivalent to about 3 pg of calcitriol, to a 
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Container; add a sufficient amount of water to dilute to a 
total volume of 3.0 mL; add 3.0 m!_ of methanol; and mix. 

Chromatographk system (see Chromatography (621))—The 
ltquid drromatograph is equipped with a 264-nm detector, 
a 4,6-mm x 4.5-cm guard column that contains 5-pm pack* 
ing U, and a 4.6-mtn x 7.5-cm analytical column that con¬ 
tains 3-pm packłng LI * The ffow ratę is about 1 ml per 
minuta Chromatograph the Standard preparation , and re- 
cord the peak responses as directed tor Procedurę: the rela- 
tive standard deviatton for replEcate mjections is not morę 
tlian 2 . 0 %. 

Procedurę —Separately inject egual volume$ (about 
100 jjlL) of the Standard preparation and the Assay prepara¬ 
tion into the chromatograph, record the chromatograms, 
and measure the responses for the major peaks. Calcufate 
the quantity, in fig, of calcitriol (C 27 H 44 O 3 } trt each mL of the 
Injection taken by the formula: 

C(r u /rs) 

in which C is the concentration, in jag per mL, of calcitriol in 
the USP Calcitriol Solution RS; and r u and r$ are the peak 
responses obtained from the Assay preparation and the Stan¬ 
dard preparation , respectively. 


Calcium Acetate 


C.HsCaOn 158.17 

Acetlc add, calcium salt; 

Calcium acetate [62-54-4]. 

DEFINITtON 

Calcium Acetate contains NLT 99.0% and NMT 100.5% of 
calcium acetate (C< HeCaO*), calculated on the anhydrous 
basis. 

IDENTIFICATION 

• A. Identification Tests—General, Calcium (191) and Ace¬ 

tate (191) 

Sample solution: 50 mg/mL 

Acceptance criteria: Meets the requirements 

ASSAY 

« Procedurę 

Sample: 300 mg 

Analysis: Dis$o!ve the Sample in 150 mL of water con- 
taining 2 mL of 3 N hydrochloric add. While stirring, 
preferably with a magnetic stirrer, add about 30 mL of 
0.05 M edetate disodlum VS from a 50-mL buret, Add 
15 mL of 1 N sodium hydroxide and 300 mg of hy- 
droxy naphthol blue, and continue the titration to a 
blue endpoint. Each ml of 0,05 M edetate disodium is 
equivalent to 7,909 mg of calcium acetate (OH^CaO^). 

Acceptance criteria: 99.0%-l 00.5% on the anhydrous 
basis 

IMPURITIES 

• Arsenic, Method I (2 11): NMT 3 ppm 

• Chloride and Sulfate, Chloride (221 > 

Standard: 0.70 mL of 0.020 N hydrochloric acid 

Sample: 1.0 g 

Acceptance criteria: 0.05% 


* Chloride and Sulfate, Sulfate (221) 

Standard: 0,15 mL of 0,020 N sulfuric add 
Sample: 0,25 g 
Acceptance criteria: 0.06% 

Deiete the fołhwłng; 

# * Heaw Metals, Method I (231) 

Test preparation: Dissolve 0.8 g of Calcium Acetate in 
20 mL of water. Add 3.0 mL of glacial acetic acid, di lute 
with water to 25 mL, and adjust with glacial acetic add 
to a pH of 3.8-4.0, measured with a pH meter. 

Monitor preparation: Prepare as directed for the Test 
preparation , 2.0 mL of Standard Lead Solution being 
added. 

Acceptance criteria: NMT 25 ppm* iwmib* 

* Lead (251): N MII 0 ppm 

■ Limit of Aluminum 

[Notę—U se where it is labefed as intended for parenteral 
use or for use in hemodialysis or peritoneal dialysis.] 
Buffer: Dlssolve 50 g of ammonium acetate in 150 mL 
of water, adjust with glacial acetic acid to a pH of 6,0, 
and dilute with water to 250 ml. 

Aluminum standard solution: 1,0 pg/mL of aluminum, 
Prepare as directed for Standard Preparations in AlumP 
num (206). 

Standard solution: Prepare a solution containing 
2.0 mL of Aluminum standard solution , 5 mL of Buffer, 
and 48 mL of water, and extract this solution with suc- 
cessive portions of 10, 10, and 5 mL of 0.5% 8-hy- 
droxyquinoline in chloroform. Combine the chloroform 
extracts in a 50-mL volumetric fiask. Dilute the com- 
bined extracts with chloroform to volume. 

Sample solution: Dissolve 1.0 g of Calcium Acetate in 
50 mL of water, and add 5 mL of Buffer . Extract this 
solution with successive portions of 10, 10, and 5 mL of 
0.5% 8-hydroxyquinoline in chloroform. Combine the 
chloroform extracts in a 50-mL volumetric fiask, Dilute 
the combined extracts with chloroform to vo!ume. 

Blank solution: Prepare a solution containing 50 mL of 
water and 5 mL of Buffer. Extract this solution with suc- 
cessive portions of 10, 10, and 5 mL of 0.5% 8-hy- 
droxyqutnoline in chloroform, Combine the chloroform 
extracts in a 50-mL volumetric fiask, Dilute the com¬ 
bined extracts with chloroform to volume. 
łnstrumental conditrons 
(See Fiuorescence Spectroscopy ( 853).) 

Modę: Fiuorescence 
Excitation wavelength: 392 nm 
Emission wavelength: 518 nm 
Analysis 

Samples: Standard solution , Sample solution, and Blank 
solution 

Use the Blank solution to zero the instrument. 
Acceptance criteria: 2 ppm; the fiuorescence of the 
Sample solution is NMT that of the Standard solution. 

* Limit of Barium 

[NOTĘ—Use where it is labeled as intended for use in 
hemodialysis or peritoneai dialysis.] 

Barium chloride solution: 500 jtg/mL of barium in 
water from anhydrous barium chloride 
Buffer: Ammonium sulfate solution (1 in 10) 

Standard solution: To a tubę add 1 g of ammonium 
acetate, 2 ml of 1 N hydrochloric acid, 3.0 mL of Bar¬ 
ium chloride solution , and sufficient water to bring the 
volume to 40 mL. 

Sample stock solution: 250 mg/mL of Calcium Acetate 
and 25 mg/mL of ammonium acetate in 1 N hydrochlo¬ 
ric acid, Tne pH of this solution is 4,5-5,5, Filter, and 
cover the solution. 

Sample Solutions: To four separate tubes add 1.0, 1.5, 
2,0, and 2.5 mL of Barium chloride solution. To each 
tubę add a sufficient vo!ume of the Sample stock soiu - 
tion to bring the vo!ume to 40 ml. 
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Analysis; To the Sampie Solutions and the Standard solu- 
tion add, with bnsk stirring, 3.0 mL of Buffer , and allow 
to stand for 20 min. 

Acceptance critena: The Sampie Solutions containing 
1,0 and 1.5 mL of Barium chloride sofution remain elear 
or are only faintly turbEd. The Sampie solution contain¬ 
ing 2.0 ml of Barlum chloride solution is not morę turbid 
than the Standard solution , 

* LIMIT OF FLUORIDE 

[Notę—P repare and storę alf Solutions in plastic 
contalners.] 

Buffer: 294 mg/mL of sodium citrate dihydrate in water 
Standard stock solution: 1.11 mg/mL of USP Sodium 
Fluoride RS in water 

Standard solution: Combine 20.0 mL of Standard stock 
solution with 50,0 mL of Buffer, and di lute with water to 
100.0 mL. Equivalent to 100 pg/ml of fluoride 
Sampie solution: Transfer 2,0 g of Caicium Acetate to a 
beaker containing a plastic-coated stirring bar, Add 
20.0 mL of water and 2,0 mL of hydrochToric add, and 
stir until dissoived. Add 50,0 mL of Buffer and sufficient 
water to make 100 mL. 

Electrode system: Use a fluohde-specific, ton-indicating 
electrode and a sllver-silver chloride reference electrode 
connected to a pH meter capable of measunng poten- 
tials with a minimum reprociucibiiity of ±0.2 mV (see pH 
( 791 )), 

Analysis 

Samples: Standard solution and Sampie solution 
Transfer 50.0 ml of Buffer and 2.0 mL of hydrochloric 
acid to a beaker, and add water to make 100 mL. Add 
a plastic-coated stirring bar, insert the electrodes into 
the soJutian, stir for 15 min, and read the potential, in 
mV. Contlnue stirring, and at 5-min intervals add 100, 
100, 300, and 500 J. 1 L of the Standard solution , reading 
the potential 5 min after each addition. Plot the loga- 
rithms of the cumulative fluoride ion concentrations 
(0.1, 0.2, 0.5, and I.Opg/mL) versus potential, in mV. 
Rinse and dry the electrodes, insert them into the 
ple solution, stir for 5 min, and read the potential, in 
mV. From the measured potential and the standard 
response linę determine the concentration, C, in 
pg/mL, of fluoride ion En the Sampie solution. 

Calculate the amount of fluoride (ppm) in the sampie 
taken by multiplying C by 50. 

Acceptance criteria: 50 ppm 
G ImiT OF WBAGNESIŁJM 

[Notę—U se where it is labeled as intended for use in 
hemodialysEs or peritonea! dialysis, The Standard solution 
and the Sampie Solutions may be modified, if necessary, 
to obtain Solutions of suitabfe concentrations, adaptabie 
to the linear or working rangę of the Instrument,] 
Standard stock solution: lOOOpg/mL of magnesium in 
1 N nitric acid from magnesium oxide 
Standard solution: 5,0 pg/mL of magnesium from the 
Standard stock solution 

Sampie solution: 2 mg/mL of Caicium Acetate 
Linearity solution A: Dilute 20.0 mL of the Sampie solu- 
tion with water to 25.0 ml (0 pg/mL of magnesium), 
Llnearity solution B: Dilute 2.0 mL of the Standard so¬ 
lution and 20.0 mL of the Sampie solution with water to 
25.0 mL (0.4 pg/mL of magnesium). 

Linearity solution C: Diiute 4,0 mL of the Standard so¬ 
lution and 20.0 ml of the Sampie solution with water to 
25.0 ml (0.8 pg/mL of magnesium), 

Instrumental conditions 
(See Atomie Absorption Spectroscopy (852).) 


Modę: Atomie absorption spectrophotometry 
Analytical waveiengtn: 285,2 nm 
Flame: Air-acetylene 
Lamp: Magnesium hollow-cathode 
Blank: Water 
Analysis 

Sam pies: Lineanty Solutions A, B, and C 
Plot the absorbances of the Linearity Solutions versus 
their content of magnesium (0, 0,4, and 0.8 pg/ml), 
draw the straight linę best fitting the three points, and 
extrapolate the linę until it intercepts the concentra¬ 
tion axls. From the intercept determine the amount, in 
pg/mL, of magnesium in the Sampie solution. 

Calculate the percentage of magnesium in the sampie 
by muitipJying this value by 0.0625. 

Acceptance criteria: NMT 0,05% 
o limit of Ni tratę 

Sampie solution: 100 mg/mL of Caicium Acetate in 
water 

Analysis: To 10 mL of the Sampie solution add 5 mg of 
sodium chloride, 0.05 mL of Indigo carmine TS, and, 
with stirring, 10 mL of nitrogen-free sulfuric acid. 
Acceptance criteria: The blue color persists for NLT 10 
min. 

* Limit of Potassium 

[Notę—U se where it is labeled as intended for use in 
hemodialysis or peritonea! dialysis. The Standard solution 
and Sampie Solutions may be modified, if necessary, to 
obtain Solutions of sułtanie concentrations, adaptabie to 
the linear or working rangę of the instrument,] 

Standard stock solution: 23.84 mg/mL of potassium 
chloride, using potassium chloride previously dried at 
105 Q for 2 h, equivaJent to 12,5 mg/mL of potassium 
Standard solution: 31.25 pg/mL of potassium from the 
Standard stock solution 

Sampie solution: 12.5 mg/mL ot Caldum Acetate 
Linearity solution A: Dilute 20.0 mL of the Sampie solu¬ 
tion with water to 25.0 ml (0 pg/mL of potassium). 
Linearity solution B: Dilute 2.0 mL of the Standard so¬ 
lution and 20.0 mL of the Sampie solution with water to 
25.0 mL (2.5 pg/ml of potassium), 

Linearity solution C: Dilute 4.0 mL of the Standard so¬ 
lution and 20.0 mL of the Sampie solution with water to 
25,0 ml (5.0 pg/mL of potassium). 

Instrumental conditions 
(See Atomie Absorption Spectroscopy (852).) 

Modę: Atomie absorption spectmphotometry 
Analytical wave[engtn: 766,7 nm 
Lamp: Potassium hollow-cathode 
Flame: Air-acetylene 
Blank: Water 
Analysis 

Sam pies: Linearity Solutions A f B f and C 

Plot the absorbances of the Lineanty Solutions versus 
their content of potassium (0, 2.5, and 5,0 pg/mL), 
draw the straight linę best fitting the three points, and 
extrapofate the linę until it intercepts the concentra¬ 
tion axis. From the intercept determine the amount, in 
pg/ml, of potassium in the Sampie solution. 

Calculate the percentage of potassium in the sampie by 
muitiplying tnis vafue by 0.01. 

Acceptance criteria: NMT 0.05% 

» Limit of Sodium 

[Notę—U se where it is labeled as intended for use in 
hemodialysis or peritoneaI dialysis. The Standard solution 
and the Sampie Solutions may be modified, if necessary, 
to obtain Solutions of suitabfe concentrations, adaptabie 
to the linear or working rangę of the instrument.] 
Standard stock solution: 25,42 mg/mL of sodium chlo¬ 
ride, using sodium chloride previously dried at 105° for 
2 h, equivalent to 10.0 mg/mL of sodium 
Standard solution: 250 pg/mL of sodium from the 
Standard stock solution 
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Sample solu t i on: 10 mg/mL of Calcium Acetale 
Unearity solu tron A: Dnu te 20*0 ml of the Sample solu - 
tion with water to 25.0 mL (0 pg/mL of sodium). 
Linearity solu tion B: Dilute 2.0 mL of the Standard jo- 
lution and 20,0 mL of the Sample solution with water to 
25*0 mL (20 pg/mL of sodium). 

Linearity solution C: Dilute 4.0 mL of the Standard so- 
lufion and 20,0 mL of the Sample solution with water to 
25.0 mL (40 pg/mL of sodium). 

Instrumenta! conditions 
(See Atomie Absorption Spectroseopy (852).) 

Modę: Atomie absorption spectrophotometry 
Analytical wavelenqth: 589.0 nm 
Lamp: Sodium hollow-cathode 
Flame: Air-acetylene 
Blank: Water 
Analysis 

Samples: Unearity Solutions Ą S, and C 
Plot the absorbances of the Unearity Solutions versus 
their content of sodium (0, 20, and 4G pg/mL), draw 
the straight linę best fitting the three points, and ex- 
trapolate the linę until it intercepts the concentration 
axfs. From the intercept determme the amount, in 
pg/mL, of sodium in the Sample solution. 

CaTculate the percentage of sodium in the sample by 
multiplying tnis value by 0.0125. 

Acceptance crlteria: NMT 0,5% 

• limit of Strontium 

[Notę—U se where it is labeied as intended for use in 
hemodialysis or peritoneal diafysis. The Standard solution 
and Sample Solutions may be modified, jf necessary, to 
obtain Solutions of suitable concentrations, adaptable to 
the Irnear or working rangę of the instrument] 

Standard stock solution: 2*45 mg/mL of strontium 
acetate in water, equivalent to 1000 jig/mL of 
strontium 

Standard solution: 50.0pg/mL of strontium from the 
Standard stoek solution 

Sampie solution: 20 mg/ml of Calcium Acetate 
Linearity solution A: Dilute 20*0 ml of the Sample solu¬ 
tion with water to 25,0 mL (0 pg/mL of strontium). 
Unearity solution B: Dilute 2.0 ml of the Standard so- 
lution and 20.0 mL of the Sample solution with water to 
25.0 mL (4 pg/mL of strontium). 

Linearity solution C: Dilute 4.0 ml. of the Standard so¬ 
lution and 20.0 mL of the Sampie solution with water to 
25.0 mL (8 pg/mL of strontium). 

Instrumenta! conditions 
(See Atomie Absorption Spectroseopy (852).) 

Modę: Atomie absorption spectrophotometry 
Analytical wavelength: 460.7 nm 
Lamp: Strontium holiow-cathode 
Flame: Nitrous oxide~acetylene 
Blank: Water 
Analysis 

Samples: Unearity Solutions A, & , and C 
Plot the absorbances of the Unearity Solutions versus 
their content of strontium (0, 4, and 8 pg/mL), draw 
the straight linę best fitting the three points, and ex- 
trapolate the linę until it intercepts the concentration 
axis* From the intercept determme the amount, in 
pq/mL, of strontium in the Sample solution * 

CaTculate the percentage of strontium in the sample by 
multiplying this value by 0.00625* 

Acceptance criteria: NMT 0.05% 

* ReADILY OXIDIZA8LE Substances 

Sample solution: 20 mg/mL of Calcium Acetate in boil- 
ing water 

Analysis: Add a few glass beads to 100 mL of the Sam¬ 
ple solution, ó mL of 10 N sulfudc add, and 0.3 mL of 
1 N potassium permanganate. Mix, boil gently for 5 
min, and ailow the predpitate to settle. 

Acceptance criteria: The pink color in the supernatant 
is not completely discharged. 


SPECIFIC TESTS 

* PH (791) 

Sample solution: 50 mg/ml 
Acceptance criteria: 6.S-9.6 

* Water Determination, Method l (921) 

Sample: 0.100 g 

Analysis: Proceed as directed in the chapter, addlng 
2 mL of gfacial acetic add to the titration vessel in addi- 
tlon to tne methanoL 
Acceptance criteria: NMT 7*0% 

ADDITBONAL REQUIREMENT5 

* Packaging and Storage; Pre$erve in tight containers. 

* Labeling: Where Calcium Acetate is intended for use in 
hemodialysis or peritoneal dialysis, it is so labeied. 

* USP Referenge Standarps (11) 

USP Sodium Fluoride RS 


Calcium Acetate Tablets 


DEFINITION 

Calcium Acetate Tablets contain NLT 90.0% and NMT 
110*0% of the labeied amount of calcium acetate 
(CihUCaO*). 

IDENTIFICATION 

* Identification Tests—General, Calcium {191} and Acetate 

091) 

Sample solution: 100 rng/mL of calcium acetate from 
powdered Tablets 

Acceptance criteria: Meet the requirements 

ASSAY 

* Procedurę 

Sample: Amount equivalent to 300 mg of calcium ace¬ 
tate from NLT 20 powdered Tablets 
Analysis: Dis$otve the Sample in 150 mL of water con¬ 
tain Ing 2 ml of 3 N hydrochloric acid. While stirring, 
add 30 mL of 0.05 M edetate disodium VS from a 
50-mL buret, and add 15 mL of 1 N sodium hydroxide 
and 300 mg of hydroxy naphthol blue* Continue the 
titration with the 0,05 M edetate disodium V5 to a blue 
endpoint* Each mL of 0,05 M edetate disodium is 
equivalent to 7.909 mg of cafcium acetate (C 4 H 6 CaG 4 )* 
Acceptance criteria: 90.0%-l 10.0% 

PERFORMANCE TESTS 

* Dissolutiom (711) 

Medium: Water; 900 mL 
Apparatus 2: 50 rpm 
Ttme: 30 min 
Instrumenta! conditions 
(See Atomie Absorption Spectroseopy (852).) 

Modę: Atomie absorption spectrometry 
Analytical waveiengtb: 422*8 nm 
Standard solution; Calcium at a known concentration 
in Medium 

Sample solution: Pass a portion of the solution under 
test through a suitable filter. Dilute with Medium, if nec¬ 
essary, to a concentration that is simrlar to the Standard 
solution* 

Acceptance criteria: NLT 80% (Q) of the labeied 
amount of calcium acetate (CiH ó Ca0 4 ) is dissoived. 

* Uniformity of Dosage Unjts (905): Meet the 

requirements 

IMPURJT1E5 
« Limit of Ałuminum 

Buffer: Dissolve 50 g of ammonium acetate in 150 mL 
of water, adjust with g la ciał acetic acid to a pH of 6*0, 
and dilute with water to 250 mL. 
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Aluminum standard solution 1.0 f_Lg/mL of aluminum. 

Prepare as directed for Standard P repa radon under Alu¬ 
minum {206). 

Standard solution: Prepare a solution contalning 
2.0 ml of Aluminum standard solution , 5 mL of Buffer, 
and 48 mL of water, and extract this solution with suc- 
tesstve portions of 10, 1 0, and 5 mL of 0.5% 8-hy- 
droxyquinoline in chloroform. Combine the chloroform 
exlrach iri a 50-mL yolumetric fiask, and dilute the 
combined extracts with chloroform to yolume. 

Sample solution: Dissolve a portion of powdered Tab- 
lets (NLT 10) equivalent to I.Og of calcium acetate in 
50 mL of water, and add 5 mL of Buffer . Extract this 
solution with successive portions of 10, 10, and 5 mL of 
0.5% 8-hydroxyquInoline in chloroform. Combine the 
chloroform extracts tn a 50-mL yolumetric fiask, and di- 
iute the combined extracts with chloroform to yolume. 
Blank solution: Prepare a solution containing 50 ml of 
water and 5 mL of Buffer Extract this solution with suc- 
cesstve portions of 10, 1 0, and 5 mL of 0.5% 8-hy- 
droxyquinoline in chloroform. Combine the chloroform 
extracts in a 50-mL yolumetric fiask, and dilute the 
combined extracts with chloroform to yolume. 
Instrumental conditions 
(See Fluorescence Spectroscopy <85 3>.) 

Modę: Fluorescence 
Excitation wavelength: 392 nm 
Emisslon wavelength: 518 nm 
Analysls 

Samples: Standard solution , Sample solution, and Blank 
solution . Use the Blank solution to zero the instrument. 
Acceptance criteria: The fluorescence of the Sample so- 
lution does not exceed that of the Standard solution 
(NMT2 ppm). 

ADDITIONAL REQUIREMENTS 
® Packaging and Storace: Preserve in well-closed 
containers. 


Calcium Ascorbate 


Ci;HnCaOi; ■ 2HiO 426,34 

DEFSNITION 

Calcium Ascorbate contains NLT 98.0% and NMT 101.0% 
of calcium ascorbate dlhydrate (C^HnCaOiz ■ 2H z O), cal- 
culated on the as-is basis. 

IDENTIFICATION 

* A, Identification tests—General, Calcium <191); A 

100 mg/mL solution meets the requirements. 

o B. A 100 mq/mL solution decolorizes a 100 mg/mL solu¬ 
tion of dichlorophenob-indophenol. 

* C. IWFRARED ABSORPTION (197M) 

A55AY 

* Procedurę 

Sample: 300 mg of Calcium Ascorbate 
Blank: 50 ml of water 
Titnmetric system 
(See Titrimetry <541).) 

Modę: Direct titration 
Titrant: 0.1 N iodine VS 
Endpoint detection: Visual 
Analysls: Transfer the Sample into a 250-mL conical 
fiask, add 50 mL of water, and mix to dissolve. Immedi- 
ately titratę with the Titrant , adding 3 mL of starch TS 
as the endpoint is approached. Perform a Blank 
determinatiom 


Calculate the percentage of calcium ascorbate dihydrate 
(Ci^HnCaO^ ■ 2H z O) in the Sample taken: 

Result = {[(l/ s - V B ) X N x Fl/W) x 100 

Vs - Titrant yolume consumed by the Sample (mL) 

V B - Titrant yolume consumed by the Biank (mL) 

N - Titrant norm a li ty (mEq/m L) 

F - equivafency factor, 106.6 mg/mFq 

W = Sample weight (mg) 

Acceptance criteria: 98.0%-101.0% on the as-is basis 

IMPURIT1ES 

e Arsenic, Meihod I ( 211): NMT 3 pg/g 

Delete the fotlowing: 

•* * Heaw Metals, Method U <231): NMT 10 ppm* (omaai i- 

|an 20U) 

« Limit of Fluoride 

[Notę—P repare and storę all Solutions in plastic 
containers.] 

Buffer solution: 294 mg/mL of sodium citrate dihy¬ 
drate in water 

Standard stock solution: 1.1 052 mg/mL of USP So¬ 
dium Fluoride RS in water 

Standard solution: Transfer 20.0 mL of Standard stock 
solution to a 100-mL yolumetric fiask containing 
50.0 mL of Buffer solution , dilute with water to volume, 
and mix. Each mL of Standard solution contains 100 pg 
of fluoride ion. 

Sample solution: Transfer 2.0 g of Calcium Ascorbate 
to a beaker containing a plastic-coated stirnng bar. Add 
20 mL of water and 2.0 ml of hydrachloric acid, and 
stir until dissofyed. Add 50.0 mL of Buffer solution and 
sufficient water to make 100 mL. 

Electrode system: Use a fluoride-spectfic ion-indicatinq 
electrode and a si!ver-stlver chloriae reference electrode 
eonnected to a pH meter capable of measuring poten- 
tials with a minimum reproducibifity of ± 0.2 mV (see 
pH (791)). 

Analysls 

Samples: Standard solution and Sample solution 
Standard response linę: Transfer 50.0 mL of Buffer so¬ 
lution and 2.0 ml of hydrochloric acid to a beaker, and 
add water to make 100 mL, Add a plastic-coated stir- 
ring bar, insert the electrodes into the sofution, stir for 
15 min, and read the potential, in mV. Continue stir- 
ring, and at 5-min interyals add 100, 100, 300, and 
500 pL of Standard solution , reading the potential 5 
min after each addition. Plot the logarithms of the cu- 
mulative fluoride ion concentratlons (0.1, 0.2, 0.5, and 
I.Ojig/triL) versus potential, in mV. 

Rinse and dry the electrodes, insert them into the 
Sample solution , stir for 5 min, and read the potential, 
in mV. From the measured potential and the Stan¬ 
dard response linę determine the concentration, C (in 
pg/mL), of fluoride ton in the Sample solution. 
CaTculate the content of fluoride in the portion of Cal¬ 
cium Ascorbate taken: 

Result = (Cx V)/W 

C - concentration of fluoride ion tn the Sample 

solution (fig/mL), obtained from the Standard 
response linę 

V ~ yolume of the Sample solution (mL) 

W = weight of Calcium Ascorbate taken to prepare 
the Sample solution (g) 
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Acceptance criteria: NMT 10 ppm 

SPECJFEC TESTS 

* Optkal Rotation, Spedfic Rotation <781S) 

Sample solution: 50 mg/mL in carbon dtoxide-free 
water [Notę—P erform measurements immediately after 
preparation.] 

Acceptance criteria: +95 3 to +97° 

* PH (791) 

Sample solution: 100 mg/mL 
Acceptance criteria: 6.8-7.4 

* Loss on Dryinc (731): Dry 3 g at 105° for 2 h: it ioses 
NMT 0,1% of lis weight 

ADDITlONAL REQU1REMENTS 

* PACKAGINC and Storage; Preserve in tight, light-resistant 
containers. 

* USP Reference Standards (11) 

USP Caldum Ascorbate RS 
USP Sodium Fluoride RS 


Calcium Carbonate 


CaC0 3 100,09 

Carbonic add, catcium salt (1:1); 

Caldum carbonate (1:1) [471-34-1], 

DEFINITiON 

Calcium Carbonate, dried at 200* for 4 h, contains calcium 
equ?valent to NLT 98.0% and NMT 100.5% of calcium 
carbonate (CaCOj), 

IDENTIFICATION 

* A, Identification Tests— General, Calcium (191): The 

addition of acetic add to it produces efferyescence (pres- 
ence of carbonate), and the resulting solution, after boil- 
ing, meets the requlrements of the tests. 

ASSAV 

* Titrimetry (541) 

Sample: 200 mg of Caldum Carbonate, previously 
dried at 200* for 4 li 

Blank: 100 mL of water and 15 mL of 1 N sodium 
hydroxide 
Titrimetrk system 
(See Titrimetry <541).) 

Modę: Dtrect titration 
Titrant; 0.05 M edetate disodlum VS 
Indkator: 300 mg of hydroxy naphthol bfue 
Endpoint detectlon: Visual, change to distinct blue 
Analysis: Transfer the Sample to a 250-ml beaker. Mois- 
ten thoroughly with a few mL of water, and add, drop- 
wise, sufficient 3 N hydrochloric acid to dissolve, Add 
100 mL of water, 15 ml of 1 N sodium hydroxide, and 
300 mg of hydroxy naphthol blue, Titrate with the 77- 
tranL Calcu la te the percentage of calcium carbonate 
(CaCOj) in the Sample taken: 

Result^ [(V~B)xMxFx 100 ]/W 

V - Sample titrant volume (mL) 

B = Blank titrant volume (ml) 

M - titrant molarity (mmol/mL) 

F = equivalency factor, 100.09 mg/mmol 

W = weight of the Sample (mg) 

Acceptance criteria: 98.0%-100.5% on the dried basis 

IMPURU1ES 

* Aod-Insoluble Substances 

Sample: 5.0 g 

Analysis: Mix Lhe Sample with 10 mL of water, and add 
hydrochloric acid, dropwise, with agitation, untif it 
ceases to cause efferyescence, then add water to make 


the mrxture measure 200 ml, and fil ter. Wash the insol- 
ubJe residue with water until the last washing shows no 
chforide, and ignite and weigh the residue. 

Acceptance criteria: NMT 0,2%; the weight of the resi¬ 
due does not exceed 10 mg, 

* Arsenic, Method I (211) 

Sample solution: Slowly dissolve 1,0 g in 15 ml of hy- 
drochloric acid, and dilute with water to 55 mL, 
Analysis: Omit the addition of 20 mL of 7 N sulfurie 
acid specified in Arsenic <211), Method I, Procedurę. 
Acceptance criteria: NMT 3 ppm 
® Barium: A platinum wire, dipped in the filtra te obtained 
in the test for Aad-lnsoiubłe Substances and held in a 
nonluminous flame, does not impart a green colon 

Delete the folie wlng: 

*• heaw Metau <231} 

Test preparation: Mix 1.0 g with 5 mL of water, slowly 
add 8 mL of 3 N hydrochloric acid, and evaporate on a 
steam bath to dryness. Dlssolye the residue in 20 mL of 
water, filier, and add water to the fil tratę to make 
25 mL. 

Acceptance criteria: NMT 20 ppm# \ 4 m 2 o\ a* 

* Iron (241) 

Sample solution: 40 mg in 5 mL of 2 N hydrochloric 
acia. Transfer to a beaker with the aid of water, and 
dilute with water to 10 mL. 

Standard solution: Transfer 4.0 mL of the Standard Iron 
Solution, p repa red as directed in Iron (24 1), to a beaker, 
and dilute with water to 10 mL. 

Instrumenta! condltions 
(S ee Ultraviolet- Visible Spec tros copy (85 7).) 

Analytkal wavelength: 530 nm 
Blank: Water 

Analysis: Separately to the Sample solution and Standard 
solution add 2 mL of citric acid sofution (1 in 5) and 
2 drops of thioglycofic acid, adjust with ammonia TS to 
a pH of 9.5 ± 0.1, dilute with water to 20 ml, and 
allow to stand for 5 min. Dilute with water to 50 mL. 
Concomitantly determine the absorbances of the Solu¬ 
tions from the Sample solution and the Standard 
solution. 

Acceptance criteria: NMT 0,1%; the absorbance of the 
solution from the Sample solution does not exceed that 
of the Standard solution. 

* Lead <251) 

Sample solution: 1.0 g in 5 ml of water 
Analysis: To the Sample solution slowly add 8 mL of 3 N 
hydrochloric acid, evaporate on a steam bath to dry¬ 
ness, and dissolve the residue in 5 ml of water 
Acceptance criteria: NMT 3 ppm 

* Limit of Fluoride 

[Notę—P repare and storę all Solutions in plastk 
containers.] 

Solution A: 294 mg/mL of sodium ci tratę dihydrate In 
water 

Sample: 2,0 g 

Standard stocK solution: 1.11 mg/mL of USP Sodium 
Fluoride RS In water 

Standard solution: Combine 20,0 mL of the Standard 
stock solution with 50,0 mL of Solution A f and dilute 
with water to 100.0 ml. [NOTĘ—Each mL of this solu¬ 
tion contains 100 pg of fluoride ion] 

Electrode system: Use a ffuoride-specific ion-indicadnq 
electrode and a silver-silver chloriae reference electrode 
connected to a pH meter capabte of measuring poten- 
tials with a minimum reprodudbility of ±0.2 mV (see pH 
<791». 

Standard response linę: Transfer 50.0 mL of Solution A 
and 4.0 ml of hydrochloric acid to a beaker, and add 
water to make lOOmL. Add a plastic-coated stirring 
bar, insert the electrodes into the solution, stir for 15 
min, and read the potential, in mV. Continue stirring, 
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and at 5-min intervals add 100, 100, 300, and 500 |iL 
of the Standard sotution, reading the potentiat 5 min 
after each addition. Plot the logarithms of the cumula- 
tive fluoride ton concentrations (0.1, 0.2, 0.5, and 
1.0 jig/mL) versus potential, in mV. 

Analysis: Transfer the Sample to a beaker containing a 
plastic-coated stirring bar, add 20 mL of water and 
4,0 mL of hydrochloric add, and stir unti! dissolved. 

Add 50.0 mL of Solution A and sufficient water to make 
100 ml of test solution. Rinse and dry the electrodes, 
insert them into the Sampfe solution , stir for 5 min, and 
read the potential, in mv, From the measured potential 
and the Standard response line t determine the eon cen- 
tration, C, in pg/mL, of fluoride ion in the Sample solu¬ 
tion. Calculate the eon tent of fluoride in the specimen 
taken: 

Result - (V x QfW 

V - volume of the Sampfe solution (mL) 

C = concentration of fluoride in the Sampfe 

solution (jig/mL) 

W ~ weight of Sample (g) 

Acceptance critena: NMT 50 ppm 

* Limit of Magnesium and Aikau Salts 

Sample solution: 1.0 g 

Analysis: Mix the Sample with 35 ml of water. Care- 
fully add 3 mL of hydrochloric acid, heat the sotution, 
and boil for 1 min. Rapidly add 40 mL of oxalic acid TS, 
and stir vigorously unti! precipltation is well-established. 
Add immediately to the warm mixture 2 drops of 
methyl red T5 and then 6 N ammonlum hyoroxide, 
dropwise, until the mixture is just alka linę. Cool to 
room temperaturę, transfer to a 1 00-mL graduated cyl¬ 
inder, diiute wtth water to 1 00 mL, mix, and allow to 
stand for 4 h or uvemight. Fil ter, and to 50 mL of the 
elear fiitrate in a platinum dish add 0.5 mL of sulfurit 
acid, and evaporate the mixture on a steam bath to a 
smalt voiume. Carefully heat over a free ftame to dry- 
ness, and conti nue heating to compfete decomposition 
and volatilization of ammonium salts. Fśnally, ignite the 
residue to constant weight. 

Acceptance critena: NMT 1.0%; the weight of the resi¬ 
due is NMT 5 mg. 

■ MERCURY, Method Ha (261) 

Mercury stock solution and Standard mercury solu¬ 
tion: Proceed as direeted in Mercury (261). 

Standard solution: Proceed as direeted in Mercury 
(26 1), except use 3 mL of hydrochloric acid instead of 
3 mL of sulfuric acid. 

Sample stock solution: 4.0 g in a 100-mL beaker, and 
eautrously dissoive in 14 mL of 6 N hydrochloric acid 
Sample solution: Proceed as direeted in Mercury (261) 
using the Sample stock solution , except use 3 mL of hy¬ 
drochloric acta instead of 3 mL of sulfuric acid. 

Analysis 

Sampies: Standard solution and Sample solution 
Proceed as direeted in Mercury (261). 

Acceptance criteria; NMT 0.5 ppm 

SPEGiFIC TESTS 

* Loss on Drying (731): Dry a sample at 200° for 4 h: it 
Igses NMT 2.0% of its weight. 

ADDITIONAL REQUIREM ENTS 

* Packaging and Storage: Presen/e in well-closed 
Container*. 


* USP Reference Standards (11) 
USP Sodium Fluoride RS 


Calciiumra Carbonate Lozenges 

DEFINITION 

Calcium Carbonate Lożenges contain NLT 90.0% and NMT 
110.0% of the labeled amount of calcium carbonate 
(CaCOi), 

IDENTIFICATION 

* A. Identification Tests—General, Calcium (191): The 
addition of 6 N hydrochloric add to a Lozenge produces 
effervescence, and the resulting solution, after being 
boiled to expel carbon dioxide and then neutralized with 
6 N ammonlum hydroxide, meets the regurrements of 
the tesis. 

ASSAY 

■ Procedurę 

[Notę —The Standard Solutions and the Sample solution 
may be modified, if necessary, to obtain Solutions of 
suitable concentrations adaptable to the linear or work- 
ing rangę of the instrument.] 

Lanthanum chloride solution: Transfer 10 g of potas* 
sium chloride and 20 g of lanthanum chloride to a 
2000-mL vo!umetric fiask. Add 1000 mL of water and 
40 mL of hydrochloric add, mix, and allow to cool. Di* 
lute with water to volume. 

Standard stock solution: Transfer 250 mg of 
chelometric standard calcium carbonate, previously 
dried at 110° for 2 h and then eooled in a desiccafor, 
to a 500-mL volumetric fiask. Add 100 mL of water and 
12 mL of 1 N hydrochloric acid, swirl to dis$olve the 
calcium carbonate, and allow to cool. Di lute wtth water 
to voiume* This stock sofution contains about 500 jig/ 
mL of calcium carbonate. 

Standard Solutions: To three separata 100-mL yolumet- 
ric flasks add 2.0, 3.0, and 4.0 mL of the Standard stock 
solution , and diiute each with Lanthanum chloride solu- 
tion to volume. These Standard Solutions contain 10, 15, 
and 20|_tg/mL of calcium carbonate, respectively. 
Sample stock solution: Transfer the equivalent to 
3000 mg of calcium carbonate, from powdered Loz- 
enges, to a 1000-mL voiumetric fiask. Add 100 mL of 
1 N hydrochloric acid and 300 mL of water, and soni- 
cate to dissolve the powder. Difute with water to 
volume. 

Sample solution: Transfer 5.0 mL of Sample stock sołu- 
tion to a 1000-mL volumetric fiask, and diiute with Lan¬ 
thanum chloride solution to volume. 

Instrumenial conditions 
(See Atomie Absorption Spectroscopy (852),) 

Modę: Atomie absorption spectrophotometry 
Lamp: Calcium hollow-cathode 
Flame: Nitrous oxide-acetylene 
Analytical wavelength: Calcium emission linę at 
422.7 nm 

Blank: Lanthanum chloride solution 
Analysis 

Samples: Standard Solutions, Sample solution, and Blank 
Plot the absorbances of the Standard Solutions versus 
therr concentrations of calcium carbonate, in pg/mL, 
by drawing a straight linę best fitting the three plotted 
points. From the graph determine the concentration, 

C, in pg/mL, of calcium carbonate in the Sample 
solution. 

Calculate the percentage of iabel claim of calcium car¬ 
bonate (CsCOb) In the portion of Lozenge* taken: 


Result = (C/Cu) x 100 
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C = measured concentration of calcium carbonate 
in the Sampie solution Qig/mL), as caiculated 
above 

Cu = nominał concentration of calcium carbonate in 
the Sampie solution (^g/mL) 

Acceptance crfteria: 90.0%^110.0% 

OTHER COMFONENTS 
* SODIUM Content (if so labeled) 

[NoTE-^lTie Standard Solutions and the Sampie solution 
may be modified, if necessary, to obtain Solutions of 
suitable concentrations adaplable to the linear or work- 
ing rangę of the instrument.] 

Standard stock solution: Transfer 2.542 g of sodium 
chloride, prev!ously dried at 105 fl for 2 h, to a 1000-mL 
yolumetric fiask. Dissolve in and dilute with water to 
yolume. Transfer 10.0 ml_ of this solution to a 100-mL 
yolumetric fiask, and difute with water to yolume. 
Standard Solutions: To three separate 100-mL yolumet¬ 
ric flasks, a dcl 1.0, 3.0, and 5.0 mL of the Standard stock 
solution , and dilute each with water to yolume. These 
Standard Solutions contain 1.0, 3.0, and S.O pg/mL of 
sodium, respectiyely. 

Sampie stock solution: Prepare as drrected in the As- 
soy. Pass a portion of it, if necessary, through a filter of 
O-S-pm or finer porę size, and use the elear solution. 
Sampie solution: Transfer 10.0 mL of the Sampie stock 
solution to a 25-mL yolumetric fiask, and dilute with 
water to yolume. 

Instrumental conditions 
(See Atomie Absorption Spectroscopy (852).) 

Modę: Atomie absorption spectrophotometry 
Lamp: Sodium hollow-cathode 
Flame: Air~acetylene 

Analytical wavefength: Sodium emission linę at 589.6 
nm 

Blank: Water 
Analysis 

Samples: Standard Solutions , Sampie solution, and Blank 
Plot the absorbances of the Standard Solutions versus 
their contents of sodium, in pg/mL, by drawing a 
straight linę best fitting the three plotted points. From 
the graph determine me quantity, C, in pg, of sodium 
in each mL of the Sampie solution. 

Calculate the percentage of labef claim of sodium in the 
portion of Lozenges taken: 

Result = (C/Cu) x 100 

C = measured concentration of sodium in the 

Sampfe solution (pg/mL), as caiculated above 
C u - nominał concentration of sodium in the 
Sampie solution (pg/mL) 

Acceptance enteria: NMT 115.0% of the labeled 
amount 

PERFORMANCE TESTS 

* Uniformity of Dosage Units (905): Meet the 

regufrements 

SPECIFIC TESTS 

* Acid-Neutrauzing Capacity (301) 

Analysis: The acid consumed by the minimum single 
dose recommended in the labefing is NU 5 mEq of 
add and NLT the number of mEq caiculated by: 

Result = (F c x C) x 0,9 

Fe = theoreticai acid-neutralizing capacity of 
CaCO?, 0.02 mEq 

C = ąuantity of CaCCh in the sampie tested (mg), 
based on the labeled quantity 

ADDSTIONAL REQUIREMENTS 

* Packaging and Storage: Preserve in welf-closed 
contalners. 


Calcium Carbonate Orał Suspension 

DEFINITION 

Calcium Carbonate Orał Suspension contains NLT 90.0% 
and NMT 110,0% of the labeled amount of calcium car¬ 
bonate (CaCOj), 

IDENTIFICATION 

* A. Identification Tests—General, Calcium (191): The 
addition of acetre acid to it produces effervescence (pres- 
ence of carbonate). The resulting solution, after boiling, 
rneets the requirements. 

ASSAY 

• PROCEDURĘ 

Sampie solution: Transfer a portion of Ora! Suspension, 
equivalent to 1 g of calcium carbonate, previously wefl 
shaken tn its original Container, to a beaker with the aid 
of 25 mL of water. Add 20 mL of 1 N hydrochloric acid. 
Heat on a steam bath for 30 min. Allow to cool, and 
transfer with the aid of water to a 100-mL yolumetric 
fiask. Dilute with water to yolume, Mix, and filter. 

Blank: 100 mL of water, 15 mL of 1 N sodium hydrox- 
ide, and 5 ml of triethanolamine 
Trtrimetric system 
(See Titrimetry <541).) 

Modę: Direct titration 
Titrant: 0.05 M edetate disodium VS 
indicator: 100 mg of hydroxy naphthol blue 
Endpoint detection: Visual, change to distintt blue 
Analysis: Transfer 20.0 mL of the Sampie solution to a 
suitabfe Container. Dilute with water to 100 mL. Add 
15 mL of 1 N sodium hydroxide, 5 ml of triethanofa- 
mine, and 100 mg of hydroxy naphthol blue. Titrate 
with the Titrant. 

Calculate the percentage of the labeled amount of cal- 
du m carbonate (CaCOj) in the sampie taken: 

Result = [(V* - x M x F x 100]/W 

Vs - yolume of the Titrant consumed by the Sampie 
solution (mL) 

V& = yolume of the Titrant consumed by the Biank 
(mL) 

M - Titrant molarity (mmol/mL) 

F = equivalency factor, 100,09 mg/mmol 

W - nominał amount of calcium carbonate taken 
for the Analysis (mg) 

Acceptance enteria: 90.0%-l 10.0% 

IMPURITIES 
* Limit of Fluoride 

[Notę—P repare and storę all Solutions m płastic 
containers,] 

Solution A: 294 mg/mL of sodium citrate dihydrate in 
water 

Standard stock solution: 1.1 mg/ml of USP Sodium 
Fluoride RS in water 

Standard solution: Combine 20.0 mL of the Standard 
stock solution with 50.0 mL of Solution Ą and dilute 
with water to 100,0 ml. [Notę—E ach mL of this sofu- 
tion contains 100 jug of fluoride ion,] 

Sampie solution: Transfer a portion of Orał Suspension, 
equivalent to 2.0 g of calcium carbonate, to a beaker 
eontaining a pJastfc-coated stirring bar. Add 20 mL of 
water and 4.0 mL of hydrochloric acid. Stir until dis- 
solved. Add 50.0 mL of Solution A and sufficient water 
to make 100.0 mL, 

Electrode system: Use a fluoride-speciflc ron-indicating 
electrode and a silver-silver chloride reference electrode 
connected to a pH meter capable of measuring poten- 
tials with a minimum reproducibifity of ±0.2 mV (see pH 
(791)). 
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Standard response linę: Transfer 50,0 mL of Soiution A 
and 4.0 mL of hydrochioric acid to a beaker. Add water 
to make 100,0 mL. Add a plastic-coated stirring bar, in¬ 
sert the electrodes mto the soiution, and stir for 15 
min. Read the potential, in mV. Continue stirring, and 
at 5-min intervaJs add 100, 100, 300, and 500 pL of 
the Standard sotution , reading the potential 5 min after 
each addition, Plot the loganthms of the cumulative 
fluoride ion concenUations (0,1, 0,2, 0.5, and 1.0 pg/ 
mL) versus potential, in mV. 

Analysis: Rinse and dry the electrodes, and insert them 
into the Sampie soiution. Stir for 5 min, and read the 
potential, in mV. From the measured potential and the 
Standard response linę , determine the concentration, C, 
rn pg/mL, ot fluoride ion in the Sampie soiution . 
Calculate the content of fluoride in the sampie taken: 

Result = (1/ x Q/W 

V - volume of the Sampie soiution (mL) 

C - determined concentration of fluoride in the 
Sampie soiution (pg/mL) 

W = nominał weight of calcium carbonate taken 

( 9 ) 

Acceptance criteria: 50 pg/g, with respect to the la- 
beled amount of calcium carbonate 
- Arsenic, Method I (211) 

Test preparation: Slowly dissolve a portion of Orał Sus- 
pension equivalent to 1.0 g of calcium carbonate in 
15 mL of hydrochioric acid Dilute with water to 55 mL. 

Analysis: Proceed as directed in the chapter, except 
omit the addition of 20 ml of 7 N sulfuric acid spedfied 
under Procedurę . 

Acceptance criteria: NMT 3 pg/g, with respect to the 
labeied amount of calcium carbonate 
• Lead (251) 

Test preparation: Mix a portion of Orał Suspension 
equivalent to 1.0 g of calcium carbonate in 5 mL of 
water, 

Analysis: To the Test preparation slowly add 8 mL of 3 N 
hydrochioric add. Evaporate on a steam bath to dry- 
ness, and disso!ve the residue in 5 mL of water. 

Acceptance criteria: NMT 3 pg/g, with respect to the 
labefed amount of calcium carbonate 


Delete the folio włng: 

** Heavy Metals (231) 

Test preparation: Mix a portion of Orał Suspension 
equiva1ent to I.Og of calcium carbonate with 5 mL of 
water. Slowly add 8 mL of 3 N hydrochioric add, and 
evaporate on a steam bath to dryness. Dissolve the resi¬ 
due in 20 mL of water. Fil ter, and add water to the 
fil tratę to make 25 mL. 

Acceptance criteria: NMT 20 pg/g, with respect to the 
labeied amount of calcium carbonate# {omdai hw&tsj 

SPECIFIC TESTS 

• Microbial Enumeration TiSTS (61 > and Tests for Sfeci 
fied Mkroorganisms (62): The total aerobic microbial 
count is NMT 10* cfu/mL. It meets the reauirements of 
the te^fs for ahsenre nf Fscherichia coli and Pseudomonas 
aeruginoso , 

• pH (791): 7.5-8.7 

ADDITION AL REQUIREMENTS 

• Packaging and Storage: Preserve in tight containers, 
and avoid freezing. 


» USP REFERENCE STANDARD* (11) 
USP Sodium Fluoride RS 


Calcium Carbonate Tablets 


DEFINITION 

Calcium Carbonate Tablets contam NLT 90.0% and NMT 
110.0% of the labeied amount of calcium carbonate 
(CaC0 3 ). For Tablets labeied for any indication other than, 
or in addition to, antacid use, the Tablets contain NLT 
90.0% and NMT 115,0% of the labeied amount of cal- 
cium carbonate, 

IDENTIFICATION 

* A. Identification Tests—General, Calcium <191): The 
addition of 6 N acetic acid to the Tablets produces effer- 
yescence, and the resuiting soiution, after being boifed to 
expel carbon dioxide and neutralized with 6 N ammo- 
nium hydroxide, meets the requirements. 

AS5AV 

* Procedurę 

Sampie soiution: Finely powder NLT 20 Tablets. Trans¬ 
fer a portion of the powder, equivalent to 200 mg of 
caldum carbonate, to a suitable crucible. Ignite to con- 
stant weight, Coo! the crucible, add 10 mL of water, 
and dissoTve the residue by adding sufficient 3 N hydro- 
chlorie add, dropwise, to achieve compiete sotution. 
Blank: 150 ml of water and 15 ml of 1 N sodium 
hydro xide 
Titrimetric system 
(See Titrimetry (541),) 

Modę; Direct litration 
Tltrant: 0.05 M edetate disodium VS 
Indicator: 300 mg of hydroxy naphthol blue 
Endpoint detection: Visual, change to distinct blue 
Analysis: Transfer the Sampie soiution completely to a 
suitable Container, and dilute with water to 150 mL. 

Add 15 mL of 1 N sodium hydroxide and 300 mg of 
hydroxy naphthol blue. Titrate with the Titront 
Calculate the percentage of caldum carbonate (CaC0 3 ) 
in the sampie taken: 

Result = [(V, -V b ) xMxF x 100]/W 

Vs - yolume of the Titront consumed by the Sampie 
soiution (mL) 

V B = yolume of the Titront consumed by the Blank 
(mL) 

M = Titrant molarity (mmo!/mL) 

F - equtvalency factor, 100.09 mg/mmol 

W = weight of calcium carbonate taken (mg) 
Acceptance criteria: 90.0%-11Q.G% of the labeied 
amount of CaCOi. For Tablets labeied for any indication 
other than, or in addition to, antacid use, 
9Q.Q%~115.0% of the labeied amount of CaCCh 

PERFORMANCE TESTS 

* Dissołution (711) 

[Notę —For Tablets labeied for any indication other than, 
or in addition to, antacid use.] 

Medium: 0.1 N hydrochioric acid; 900 ml 
Apparatus 2: 75 rpm 
Time: 30 min 

Lanthanium chloride soiution: 50 mg/mL of lantha- 
num chloride in 0.1 N hydrochioric acid 
Standard stock soiution: 100 pg/mL of caldum in 0.1 
N hydrochioric acid 

Standard Solutions: Into separate 100-mL volumetric 
flasks containing 10.0 mL of Lanthanium chloride soiution 
pipet 3-, 4-, 5-, and 6-mL portions of Standard stock 
soiution and dilute each with 0.1 N hydrochioric acid to 
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volume to obtam Solutions with calcium concentrations 
of 3, 4, 5, and 6 pg/mL, respecdveiy. 

Sample solution: Filter a portion of the solution under 
test. Pipet a volume of the ffltrate, estimated to contain 
1 mg of calcium, into a 250-mL volumetric fiask. Add 
25.0 mL of Lanthanium chforide solution , and dilute with 
0.1 N bydrochforic acid to volume. 

Instrumental condltions 
(Sec Atomie Absorption Spectroscapy (852).) 

Modę: Atomie absorption spectrophotometry 
Analytical wavelenqth: 422.8 nm 
Lamp: Calcium hollow-cathode 
Flame: Air-acetylene 

Blank: Lanthanium chloride solution and 0,1 N hydro- 
chloric acid (1:9) 

Analysis 

Samples: Standard Solutions and Sample solution 
Concomitantly determine the absorbances of the Stan¬ 
dard Solutions and the Sample solution against the 
Blank. Construct a standard curve by plottlno ab¬ 
sorbances versus calcium concentrations of the Stan¬ 
dard solutions f then from it obtain the concentration, 

C in 4g/mL of calcium, of the Sample solution. 
Caleulate the percentage of the labeled amount of cal- 
cium carbonate (OaCOO dissofved: 

Result = (MJA r ) x (C x D x V/L) x 100 

H = molecular weight of calcium carbonate, 

100.09 

A r = atomie weight of calcium, 40,08 
C = measured concentration of calcium in the 
Sample solution (mg/mL) 

O = dilution factor for the Sample solution 
V - volume of Medium f 900 ml 
L = label claim (mg/Tablct) 

Tolerances; NIT 75% (Q) of the labeled amount of tal- 
dum carbonate (CaCOj) is dissolved. 

* UNiFORfvuTV of Dosage Units (905): Meet the 
requirements 

SPECIFIC TE5TS 

* Acid-Neuthalizing Capacity (301): For Tablets labeled 
for antacid use 

Analysis; Proceed as directed in the chapter. 
Acceptance criteria: NIT 5 mEq of acid is consumed 
by the minimum single dose recommended in the la- 
beling, and NLT the number of mEq calcu lated as 
follows: 

Result - (C x Auc) x F 

C - quantity of CaCCb in the sample tested (mg), 
based on the labeled amount 
Anc - theoretical acid-neutralizing capacity of 
CaCOj, 0.02 mEq/mg 

F = acceptance factor for the lower limit of the 
required acid-neutralizing capacity, 0.9 

ADDITIONAL REQUIREMEMT5 

* Packaging and Storage: Preserve in well-dosed 
containers. 

* Labełjng; Label it to indicate whether it is for use as an 
antacid, or as a dietary supplement, or both. 


Calcium Carbonate and Magnesia 
Tablets 


DEFINITION 

Calcium Carbonate and Magnesia Tablets contain NLT 
90.0% and NMT 110.0% of the labeled amount of cal¬ 
cium carbonate {CaC0 3 } and NLT 90.0% and NMT 


115.0% of the labeled amount of magnesium hydroxide 
[Mg(GH) z ]. 

IDENTIFICATION 

* A, Identification Tests—General, Calcium (191): The 
addition of 3 N hydrochloric acid to the Tablets produces 
effen/esc ente, The resuldng solution, after being boited 
to expel carbon dioxide and neutrallzed with 6 N amrno- 
nium hydroxrde, meets the reguirements of the tests. 

* B, Identification Tests—General, Magnesium (191) 

Sample solution: Heat 2 Tablets in 20 mL of 1 N sulfu- 
ric add. Cool, add 20 mL of alcohof, mix, and allow to 
stand for 30 min. Filter this solution, and add 2 mL of 
1 N hydrochloric acid to the filtra te. 

Acceptance criteria: The solution meets the 
reguirements. 

AS5AY 

* Calcium Carbonate 

Sample solution: Finely powder NLT 20 Tablets. Trans¬ 
fer a portion of the powder, equivałent to 400 mg of 
calcium carbonate, to a beaker with 25 mL of water. 
Add 40 mL of 1 N hydrochloric acid, Heat on a steam 
bath for 30 min, allow to cool, and transfer with the 
aid of water to a 100-mL volumetric fiask. Dilute with 
water to vo!ume, mix, filter, and use the filtrate, 

[Notę—R eserve a portion of it for the test for Magne¬ 
sium Hydroxide. ] 

Analysis: Transfer 20.0 mL of Lhe Sample solution to a 
suitable Container, dilute with water to 100 mL, and 
add 30 mL of 1 N sodium hydroxide, 5 mL of trietha- 
nolamine, and 100 mg of hydroxy naphthol blue. Ti- 
trate with 0.05 M edetate disodium VS until the solu¬ 
tion is deep blue in color. Each mL of 0.05 M edetate 
disodium is equivalent to 5.004 mg of CaCOj. 
Acceptance criteria: 90,0% 110,0% 

« Magnesium Hvdroxide 

Sample solution: Use the Sample solution from the test 
for Calcium Carbonate. 

Analysis: Transfer a portion of the Sample solution, 
equ§valent to 120 mg of calcium carbonate and magne¬ 
sium hydroxide combined, to a suitable Container. Di¬ 
lute with water to 100 mL, and add 10 mL of am- 
monia-ammonium chloride buffer TS, 5 ml of 
triethanolamine, and 0.3 mL of eriochrome black TS. Ti- 
trate with 0.05 M edetate disodium V5 to a blue 
endpoint. The volume, in mL, of 0.05 M edetate diso¬ 
dium consumed, less the volume of 0.05 M edetate di¬ 
sodium corresponding to the content of calcium car¬ 
bonate in the volume, in mL, of the Sample solution 
taken, represents the volume, tn mL, of 0,05 M edetate 
disodium equivalent to the quantity of magnesium hy- 
droxide present. Each mL of 0.05 M edetate disodium 
is equivalent to 2.916 mg of Mg(OH) z . 

Acceptance criteria: 90.0%-11 5.0% 

PERFORMANCE TESTS 

* Uniformity of Dosage Units (905): Meet the require- 

ments for Weight l /ariation with respect to calcium car¬ 
bonate and to magnesia 

SPECIFIC TESTS 

* ACtD-NEUTRALIZlNG CAPACITY (301) 

Analysis: NLT 5 mEq of acid is consumed by the mini¬ 
mum single dose recommended in the labeling, and 
NLT the number of mEq calculated by the formula: 

Result = [0,8 x (F m x M)] 4- [0.9 x (f c x Q] 

F m - theoretical acid-neutralizing capacity of 
Mg(OH)* 0.0343 mEq 

M = quantity of Mg(OH)2 in the sample tested 
(mg), based on the labeled guantity 
Fc = theoretical acid-neutralizing capacity of 
CaCOj, 0.02 mEq 
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C = guantśty of GaCCh in the sam ple tested (mg), 
based on the Jabeled quantity 

ADDITEONAL REQUIREMENT5 
9 Pac Et ag img and Storage: Preserve in well-closed 
containers. 


Calcium Carfoomate and Magnesia 
Chewable Tablets 


□EFINITION 

Calcium Carbonate and Magnesia Chewable Tablets contain 
NIT 90.0% and NMT 110,0% of the labeled amount of 
calcium carbonate (CaCOj) and NLT 90,0% and NMT 
115.0% of the labeled amount of magnesium hydroxide 
[Mg(OH) 2 ]. 

IDENTIFICATION 

* A. Identification Tests—General, Calcium (191): The 

addftion of 3 N hydrochloric acid to the Chewable Tab¬ 
lets produces effervescence. The resulting solution, after 
being boiled to expel carbon dioxide and neutralized 
with 6 N ammonium hydroxide, meets the requirements 
of the tests. 

* B . Identification Tests—General, Magnesium (191) 

Sam ple solution: Heat 2 Chewable Tablets tn 20 ml of 

1 N sulfuric acid. Cool, add 20 mL of alcohot, mix, and 
alIow to stand for 30 min, Filter this solution, and add 

2 ml of 1 N hydrochloric acid to the fil tratę. 
Acceptance criteria: The solution meets the 

reguirements, 

ASSAY 

* Calcium Carbonate 

Sample solution: Finely powder NLT 20 Chewable Tab¬ 
lets. Transfer a portion of the powder, equlvalent to 
400 mg of calcium carbonate, to a beaker with 25 ml 
of water. Add 40 ml of 1 N hydrochloric acid. Heat on 
a steam bath for 30 min, allow to cool, and transfer 
with the aid of water to a 100-mL volumetric fiask. DL 
lute with water to volume, mix, filter, and use the fil- 
trate. [Notę —Reserve a portion of it for the test for 
Magnesium Hydroxide,] 

Analysis: Transfer 20.0 mL of the Sample solution to a 
suitable Container, dilute with water to 100 mL, and 
add 30 mL of 1 N sodium hydroxide, 5 mL of trietha- 
nolamine, and 100 mg of hydroxy naphthol blue. Ti- 
trate with 0.05 M edetate aisodium V5 unti! the sofu- 
tion is deep blue in color. Each mL of 0.05 M edetate 
disodium is equivalent to 5.004 mg of CaCCh. 

Acceptance criteria: 90*0%-l 10,0% 

* Magnesium Hydroxjde 

Sample solution: Use the Sample solution from the test 
for Calcium Carbonate. 

Analysis: Transfer a portion of the Sample solution, 
equivalent to 120 mg of calcium carbonate and magne¬ 
sium hydroxide combined, to a suitable Container. Di¬ 
lute with water to 100 ml, and add 10 mL of am- 
monia-ammonium chloride b uff er TS, 5 ml of 
triethanolamine, and 0.3 mL of eriochrome black T5. TL 
tratę with 0.05 M edetate disodium VS to a blue 
endpoint. The vo!ume, in mL, of 0,05 M edetate diso¬ 
dium consumed, less the volume of 0.05 M edetate di¬ 
sodium corresponding to the content of calcium car¬ 
bonate in the volume, in mL, of the Sample solution 
taken, represents the volume, in mL, of 0.05 M edetate 
disodium equivalent to the guantity of magnesium hy- 
droxide present. Each mL of 0.05 M edetate disodium 
ts equivalent to 2.916 mg of Mg(OH} 2 . 


Acceptance criteria: 90.0%”115.0% 

PERFORMANCE TESTS 

<* * Uniformity of Dosage Units (905): Meet the require- 
ments for Weight Variation with respect to calcium car¬ 
bonate and to magnesia 

SPECIFIC TESTS 

* Acid-Neutrauzing CAPAOTY (301) 

Analysis: NLT 5 mEq of add is consumed by the mini¬ 
mum single dose recommended in the labeling, and 
NLT the number of mEq calculated by the formula: 

Result - [0.8 x (P M x M)} + [0.9 x (P c x Q] 

F m - theoretkal acid-neutralfzing capacity of 
Mg(OH) 2 , 0.0343 mEq 

M - quantity of Mg(OH) 2 in the sample tested 
(mg), based on the labeled guantity 
F c = theoretical acid-neutralizing capadtles of 
CaC0 3 , 0,02 mEq 

C - quantity of CaC0 3 in the sample tested (mg), 
based on the labeled guantity 

ADDITBONAL REQUIREMENT$ 

* Packaging and Storage; Preserve in well-closed 

containers. 

* Labeling: Label the Chewable Tablets to indicate that 

they must be chewed before being swallowed. 


Calcium Carbonate, Magnesia, and 
Simetbicone Chewable Tablets_ 

Farmer Title : Calcium Carbonate , Magnesia , and Simethicone 
Tablets 

» Calcium Carbonate, Magnesia, and 
Simethicone Chewable Tablets contain not less 
than 90.0 percent and not morę than 110.0 per- 
cent of the labeled amounts of calcium carbon¬ 
ate (CaCCh) and magnesium hydroxide 
[MgtOH);], and an amount of polydimethylsilox- 
ane [-(CHj^SiO-],, that is not less than 85.0 per¬ 
cent and not morę than 115.0 percent of the la¬ 
beled amount of simethicone. 

Packaging and storage —Preserve in welLdosed contain¬ 
ers, 

Labeling—Labę! it to indicate that the Chewable Tablets 
are to be chewed before swa (łowi ng. Label the Chewable 
Tablets to State the sodium content, in mg per Chewabie 
Tablet, tf it is greater than 5 mg per Chewabie Tabfet. 

USP Refererace standairds (11 >— 

USP Polydimethylsiloxane RS 
Identification— 

A: infrared Absorption (197S)— 

Solution^ Using Chewable Tablets, proceed to obtain IR 
absorption spectra as directed in the Assay for poiydimethyl- 
siloxane under Alu mino, Magnesia, and Simethicone Chewable 
Tablets . 

B: The addition of 1 N hydrochloric acid to a Chewable 
Tablet produces effervescence, and the resulting solution, af¬ 
ter having been filtered, meets the requirements of the tests 
for Calcium (191), 

C: Heat 2 Chewable Tablets in 20 mL of 1 N sulfuric acid, 
Cool, add 20 mL of alcohol, mix, and allow to stand for 
30 minutes. Filter this solution, and to the filtrate add 2 mL 
of 1 N hydrochloric acid: this sofution meets the require- 
ments of the tests for Magnesium (191). 
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Uniformity of dosage units (905): meet the require- 
rnents for Weight Variation wilh respect to calcium carbon¬ 
ate and to magnesium hydroxide. 

Acfd-neutralizing cap a city (301)—Not less than 5 mEq 
of acid is consumed by the minimum single dose recom- 
mended in the labeling. 

Content of sodium (if so labeled)— 

Lanthanum chioride solution —Prepare as directed in the 
Assay for cafcium carbonate and magnesium hydroxide. 

Diiute hydrochioric acid —Prepare as directed in the Assay 
for polydimethy!siiQxone> 

Standard solution— Transfer 2,542 g of sodium chforide, 
previously drted at 105° for 2 hours, to a 1000-mL. volumet- 
rit fiask, dissolve in and diiute with water to voJume, and 
mix. Transfer 5.0 mt of this solution to a 100-mL volumetric 
fiask, diiute with water to volume, and mix, Transfer 4,0 mL 
of this solution to a second 100-mL volumetric fiask contain- 
ing 6.0 mL of Diiute hydrochioric acid and 2,0 mL of Lantha¬ 
num chioride solution , difute with water to voIume, and mix. 
This solution contains 2,0 pg of sodium (Na) per mL. 

Test solution— Transfer 3.0 ml of the aqueous layer re- 
tained from the p repa ration of the Assay p repa radon in the 
Assay for poiydimethyisiloxane to a 50 mL volumetric fiask 
containing 1.0 mL of Lanthanum chioride solution, diiute with 
water to volume, and mix. 

Blank solution —Transfer 15.0 mL of Diiute hydrochioric add 
and 5,0 mL of Lanthanum chioride solution to a 250-mL vo!u- 
metric fiask, diiute with water to volumą and mix. 

Procedurę—Concomitantly determine the absorbances of 
the Standard solution and the Test solution at the sodium 
emission linę at 589,0 nm with a suitable atomie absorption 
spectrophotometer (see Atomie Absorption Spectroscopy 
(852)) equipped with a sodium hollow-cathode lamp and 
an air acetylene flamc, using the Blank solution as the blank. 
Calculate the mg of sodium (Na) in each Chewable Tablet 
taken by the formula: 

(5Cf6)(AfW)(Au f A$ 

in which C is the eon cent ration, in pg per mL, of sodium in 
the Standard solution; A is the average weight, in mg, of 
each Chewable Tablet; W is the weight, in mg, of the por- 
tion of Chewable Tabiets from the preparation of the Assay 
preparation in the Assay for polydimethylsiioxane used to pre¬ 
pare the Test solution; and Au and As are the absorbances of 
the Test solution and the Standard solution , respectively. Each 
Chewable Tablet contains not morę than the number of mg 
of sodium stated on the labeL 
Assay for polydimethyJ5i!oxane— 

Saccharin solution —Prepare a solution of saccharin in 
4-methyl-2-pentanone containing 12,5 mg per mL 

Diiute hydrochioric add— Mix 200 mL of hydrochioric acid 
with sufficient water to make 1000 mL, 

5 1andard preparation—D issolve a suitable quantity of USP 
Polydimethylsiloxane RS in 4-methyl-2-pentanone to obtain 
a stock solution having a known concentration of about 
1 mg per ml. On the day of use, transfer 20.0 mL of this 
solution and 5.0 mL of Saccharin solution to a 250-mL volu- 
metric fiask, diiute with 4-methyl-2-pentanone to volume, 
and mix, This solution contains about 0,08 mg of USP 
Polydimethylsiloxane RS per mL. 

Assay preparation— Weigh and fi nety powder not fewer 
than 20 Chewable Tabiets. Transfer an accurately weighed 
portion of the powder, equivaient to about 20 mg of 
polydimethylsiioxane, to a 125-mL separator, Cautiously add 
50.0 mL of Diiute hydrochioric add, and swirl until the reac- 
tion subsides. Insert the stopper, and mix, Carefully release 
the pressure, add 50,0 mL of 4-methyl-2-pentanone, and 
mix for 10 minutes. Atlow the layers to separate, and drain 
the aqueous layer into a suitable stoppered Container. 

[notę— Retain this agueous layer for use in prepanng the 
Assay preparation in the Assay for calcium carbonate and 


magnestum hydroxide and for the preparation of the Test so¬ 
lution in the test for Content of sodium.] Filter the organie 
layer through a filter containing 50 g of anhydrous sodium 
sulfate. Transfer 10.0 mL of the fłltrate to a 50-mL volumet- 
rtc fiask, add 1,0 ml of Saccharin solution, diiute with methyl 
isobutyl ketone to '/olume, and mix. 

Biank solution —Transfer 1,0 mL of Sacchann solution to a 
50-mL volumetrk fiask, diiute with 4-methy!-2-pentanone to 
volumą and mix. 

Procedurę —Concomitantly determine the absorbances of 
the Standard preparation and the Assay preparation at the 
Silicon emission fine at 25L6 nm, with a suitable atomie 
absorption spectrophotometer (see Atomie Absorption Spec¬ 
troscopy (852)) equtpped with a Silicon hollow-cathode lamp 
and a nltrous oxide-acetylene Marne, using the Blank solution 
as the blank. Calcu Eate tne guantity, in mg, of polydimethyl- 
srloxane in each Chewable Tablet taken by the formula: 

25QC(A/W)(Au f A s ) 


in which C is the concentration, in mg per mL, of USP 
Polydimethylsi!oxane RS in the Standard preparation; A is the 
average weight, in mg, of each Chewable Tablet; W is the 
weight, in mg, of the portion of Chewable Tabiets taken to 
prepare the Assay preparation; and Au and A s are the ab¬ 
sorbances of the Assay preparation and the Standard prepa¬ 
ration, respectively, 

Assay for calcium carbonate and magnesium hydrox- 
ide— 


Lanthanum chioride solution —Transfer 26.8 g of lantha¬ 
num chioride to a 200-mL volumetric fiask, ada 100 mL of 
water, and carefully add 50 mL of hydrochioric acid. Mix, 
and allow to cool Diiute with water Lo voiume, and mix. 

Diiute hydrochioric acid —Prepare as directed in the Assay 
for polydimethyisiioxane. 

Calcium stock standard solution —Transfer 499.5 mg of pri- 
mary standard calcium carbonate to a 200-mL volumetric 
fiask, and add 10 mL of water. Carefully add 5 mL of Diiute 
hydrochioric acid, and swirl to dissolve the calcium carbon¬ 
ate. DNute with water to volume, and mix, This solution 
contains 1000 pg of calcium (Ca) per mL, 

Magnesium stock standard solution —Transfer 1.000 g of 
magnesium metal to a 1000-mL vol u metric fiask containing 
10 mL of water, slowly add 10 mL of hydrochioric acid, and 
świr! to dis$olve the metal. Diiute with water to volume, and 
mix. This solution contains 100Qpg of magnesium (Mg) per 
mL, 


Calcium and magnesium standard preparation —To a 
250-mL vo Ili metric fiask add 10.0 mL of Caicium stock stan¬ 
dard solution and 5.0 mL of Magnesium stock standard solu¬ 
tion t diiute with water to volume, and mix, This solution 
contains 40 pg of calcium (Ca) and 20 pg of magnesium 
(Mg) per mL. On the day of use, transfer 4,0 mL of this 
solution to a 100-mL volumetric fiask containing 2,0 mL of 
Lanthanum chioride solution , diiute with water to volume, 
and mix. This solution contains 1.6 pg of calcium (Ca) and 
0.8 pg of magnesium (Mg) per mL. 

Assay preparation —Transfer an accurately me a su red vol- 
ume of the aqueous layer retained from the preparation of 
the Assay preparation in the Assay for pofydimethyfs^ane, 
equivalent to about 28 mg of cafcium carbonate, to a 
200-mL vol u metric fiask, cnluLe with water to voiume, and 
mix. Transfer 3.0 mL of this solution to a 100-mL vol u metric 
fiask containing 2.0 mL of Lanthanum chioride solution, diiute 
with water to volume, and mix. 

Blank solution —Transfer 5.0 mL of Lanthanum chioride so- 
tution to a 250-mL vol u metric fiask, diiute with water to 
volume, and mix. 

Procedurę for cafcium carbonate —Concomitantly deter¬ 
mine the absorbances of the Standard preparation and the 
Assay preparation at the caicium emission linę at 422,7 nm, 
with a suitable atomie absorption spectrophotometer (see 
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Atomie Absorption Spectroscopy (BS2)) equipped with a cal- 
crum holtow-cathode lamp and a nitrous oxrde-acetylene 
flame, uslng the Blank solution as the blank. Calculate the 
quantity, in mg, of caldum ca rbonate (Ca-COj) in each 
Chewable Tablet taken by the formula: 

(1 00.09/40,08)0 000C/31 0(A/W)(A o ( A % ) 

in which 100.09 b the mobcular wetuhL ul caldum carbun- 
ate; 40.08 !s the atomie weight of cafcium; C is the concem 
tration, in pg per ml, of ca lei u m En the Standard p repa ra¬ 
don; V is the yolume, En ml, of the aqueous layer retained 
from the preparation of the Assay preparation in the Assay 
for polydimetnylsiloxane used to prepare the Assay prepara¬ 
tion; A is the average weight, in mg, of each Chewable 
Tablet; W is the weight, in mg, of the portlon of Chewable 
Tablets taken to prepare the Assay preparation in the Assoy 
for polydimelhylsiioxane; and Au and A s are the absorbances 
of the tony preparation and the Standard preparation, re- 
spectively. 

Procedurę for magnesium hydroxide —Concom i tantly d e te r- 
mine the absorbances of the Standard preparation and the 
Assay preparation at the magnesium emission linę at 285.2 
nm, with a sukable atomie absorption spectrophotometer 
{see Atomie Absorption Speetroscopy (352)) equipped with a 
magnesium holJow-cathode lamp and a nitrous ox- 
ide-acetylene flame, uslng the Blank solution as the blank. 
Calculate the quantky, in mg, of magnesium hydroxIde 
[Mg(GH) ? ] in each Chewable Tablet taken by the formula: 

(58,34/24,305)(1000C/3 V)(Af W){Au / As) 

in which 58,34 Is the moleeufar weight of magnesium hy- 
droxide; 24.305 is the atomie weight of magnesium; C is 
the concentration, In pg per mL, of magnesium in the Stan¬ 
dard preparation; U is the volume, in mL, of the agueous 
layer retained from the preparation of the Assay preparation 
Sn the Assay for polydimethy!siloxane used to prepare the As¬ 
say preparation; A is the average weight, In mg, of each 
Chewable Tablet taken; W Is the weight, in mg, of the por- 
flon of Chewable Tablets taken to prepare the Assay prepa¬ 
ration in the Assay for potydimethy!siloxane; and A tl and A 5 
are the absorbances ot the Assay preparation and the Stan¬ 
dard preparation f respective!y. 


Caldum and Magnesium Carboraates 
Os-ąB Susperassow 

DEFIN1TION 

Caldum and Magnesium Carbonates Ora! Suspenslon con- 
talns NLT 90,0% and NMT 110.0% of the labeled amount 
of calcium carbonate (CaCt> 3 ) and NLT 85,0% and NMT 
115,0% of the labeled amount of magnesium carbonate 
(MgC0 3 ). 

IDENTIFICATION 

« A. Identification Tests—General, Calcium (191): The 
addition of 3 N hydrochlonc acid to a guantity of Orał 
Suspension, equivafent to 500 mg of caldum carbonate, 
rodu ces efferve scence, and the resulting solution, after 
aving been filtered, meets the requirements, 

* B, Identification Tests—General, Magnesium (191) 
Sample solution: Heat a quantity ot Orał Suspension, 
equivalent to 800 mg of magnesium carbonate, with 
20 mL of 1 N sulfuric add. Cool, add 20 mL of alcohol, 
mix, and allow to stand for 30 min. Fil ter this solution, 
and add 2 ml of 1 N hydrochloric add to the filtrate. 


Acceptance criteria; Meets the requirements 

ASSAY 

* Calcium Carbonate 

Sample solution: Transfer a portion of Orał Suspension 
equivalent to 400 mg of calcium carbonate, previously 
weil shaken In its odginał Container and free of air bub- 
bles, to a beaker, with the aid of 20 mL of water, and 
add 1 0 mL of 1 N hydrochloric acid. I Seat on a steam 
bath for 30 min, allow to cooE, transfer with the aid of 
water to a 100-mL volumetric fiask, dilute with water to 
volume, fliter and use Ehe filtrate. [Notę —Reserve a por¬ 
tion of the filtrate for the Sample solution En the Magne¬ 
sium Carbonate test,] 

Anafysis: Transfer 20.0 ml of Sample sofution to a suita- 
ble Container Dilute with water to 100 mL, and add 
15 mL of 1 N sodium hydroxide, 5 mL of tnethanoia- 
mine, and 100 mg of hydroxy naphthol biue. Ti tratę 
with 0.05 M edetate dlsodlum VS until the solution is 
deep blue. Each mL of 0.05 M edetate disodium is 
equivalent to 5.004 mg of CaCCb. 

Acceptance criteria: 9Q.0%-110.0% 

■ Magnesium Carbonate 

Sample solution: Use a portion of the filtrate from the 
Sample solution In the Caldum Carbonate test. 

Analysis; Transfer the Sample solution , equivalent to 
120 mg of calcium carbonate and magnesium carbon¬ 
ate combined, to a suitabie Container. Dilute with water 
to 100 mL, and add 10 mL of ammonia-ammonium 
chloride buffer TS, 5 mL of triethanolamine, and 0.3 ml 
of eriochrome black TS. Titrate with 0.05 M edetate 
disodium VS to a blue endpoint From the vo!ume of 
0.05 M edetate disodium consumed, subtract the voh 
ume of 0,05 M edetate disodium corresponding to the 
content of calcium carbonate in the portion of the 5om- 
pie sofution taken. The difference is the volume of 0,05 
M edetate disodium equlvalent to the quantity of mag¬ 
nesium carbonate present Each mL of 0,05 M edetate 
disodium is equivalent to 4,216 mg of MgCOj. 
Acceptance criteria: 85.0%-115.0% 

PERFORMANCE TEST5 

9 Deliyerable Volume (698): Meets the reguirements 

SPECIFIC TESTS 

• MlCROBIAŁ ENUMERATION TESTS (61) and TESTS FOR SPECI 
FIED MlCROORGANtSMS (62): The tota! aerobic microbiat 
count is NMT 100 cfu/ml, and it meets the requirements 
of the tests for absence of Escherichia coli and Pseudomo- 
nas aeruginosa. 

9 PH (791): 7.0-8.6 

o Acid-Neutralizing Capacity (301): NLT 5 m£q of add is 

consumed by the minimum single dose recommended In 
the labeling, and NLT the number of mEq calculated: 

Result = [(Fw x M) x 0.8] + [(Fe x Q x 0,9] 

F m - theoretical acid-neutrallzing capacity of 
MgCOi, 0,024 mEq 

M ~ quantity of MgCCh In the specimen tested, 
based on the labeled ąuantity (mg) 

Fc = theoretical acid-neutralizing capacity of 
CaCOj, 0.02 mEq 

C = guantity of CaCOj in the specimen tested, 
based on the labeled quantity (mg) 

ADDITIONAL REQUiREIVIENTS 
9 Packaging and Storage: Preserve in tight containers, 
and avoid freezing. 
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Calcłum and Magnesium Carbonates 
Tablets 


DEFINITION 

Calcium and Magnesium Carbonates Tablets contain NLT 
90,0% and NMT 110.0% of the labeled amount of cal- 
dum carbonate (CaCQ 3 ) and NLT 85.0% and NMT 
115.0% of the labeled amount of magnesium carbonate 
(MgCO,). 

IDENTIFICATION 

* A, Identification Tests —G eneral, Calcium <191): The 

addition of 1 N hydrochloric aeid to 1 Tablet produces 
effervescence, and the resulting solution, after having 
been filtered, meets the requirements of the tests. 

* B. IDENTIFICATION TESTS—Cenerał, Magnesium <191) 

Sample solution: Heat 2 Tablets in 20 mL of 1 N sulfu- 
ric add, CggI, add 20 mL of alcohol, mix, and alfow to 
stand for 30 min, Filter this solution, and add 2 mL of 
1 N hydrochloric add to the fil tratę. 

Acceptance criteria: Meet the requirements 

ASSAY 

* Calcium Carbonate 

Sample solution: Finely powder NLT 20 Tablets, Trans¬ 
fer a portion of the powder, equivalent to 400 mg of 
calcium carbonate, to a beaker with the aid of 25 mL of 
water, and add 10 mL of 1 N hydrochloric add, Heat 
on a stearn bath for 30 min, allow to cool, and transfer 
to a 100-mL vofumetric fiask with the aid of water. Di- 
lute with water to s/olume, mix, filter, and use the fil- 
tratę. [Notę —Reserve a portion of the filtrate for the 
Sample solution in the Maanesium Carbonate test.] 
Analysis; Transfer 20.0 mL of Sample solution to a suita- 
ble Container. Dii u te with water to 100 ml, and add 
15 mL of 1 N sodium hydroxide, 5 mL of triethanola- 
rntne, and 100 mg of hydroxy naphthol blue. Tltrate 
with 0.05 M edetate disodium V5 until the solution is 
deep blue. Each mL of 0,05 M edetate disodium is 
equivalent to 5.004 mg of CaC0 3 . 

Acceptance criteria: 9G.0%-110.0% 

* Magnesium Carbonate 

Sample solution: Use a portion of the filtrate from the 
Sample solution ?n the Calcium Carbonate test, 

Analysis: Transfer the Sample solution equivalent to 
120 mg of cafcium carbonate and magnesium carbon¬ 
ate tombined to a suitable Container Dilute with water 
to 100 mL, and add 10 mL of ammonia-ammonium 
chloride buffer TS, 5 mL of triethanolamine, and 0.3 mL 
of eriochrome black TS, Titrate with 0,05 M edetate 
disodium VS to a blue endpoint, From the volume of 
0.05 M edetate disodium consumed, subtract the vol- 
ume of 0.05 M edetate disodium corresponding to the 
eon tent of calcium carbonate in the portion of the Sam- 
ple sofution taken. The differenee is the volume of 0,05 
M edetate disodium equivalent to the miantity of mag¬ 
nesium carbonate present. Each mL of 0,05 M edetate 
disodium is equivalent to 4.216 mg of MgC0 3 . 
Acceptance criteria: 85,0%-! 15,0% 

PERFORMANCE TESTS 

* DlSINTEGRATION <701) 

Time: NMT 10 min, except that where Tablets are la¬ 
beled as gelatin-coated, tne time is NMT 30 min, simy- 
tated gastric fluid TS being substituted for water in the 
test 


* Uniformity of Dosace Units <905): Meet the require- 
ments for Weigbt Voriation with respect to calcium car¬ 
bonate and to magnesium carbonate 

SPECIFIC TESTS 

* Acid-Neutralizing Capagty <301) 

Analysis: NLT 5 mEq of add is consumed by the mini¬ 
mum single dose recommended in the labeling, and 
NLT the number of mEq calculaled; 

Resutt - [(fi* xM)x 0.8] + [(F c x t) x 0.9] 

Fą t - theoretical add-neutralizing capadty of 

MgCOi, 0,024 mEq 

M = quantity of MgCG 3 in the specimen tested, 
based on the labeled quantity (mg) 

Fc ^ theoretical acidmeutralizing capadty of 
CaC0 3 , 0,02 mEq 

C - quantity of CaCCb in the specimen tested, 
based on the labeled guantity (mg) 

ADDITIONAL REQUIREMENTS 

■ Packaging and Storage: Preserve in well-dosed 
containers. 

* Labeling: Tablets that are gelatm-eoated are so labeled. 


Calcium Chloride 


CaCI ; -2H 2 0 147.01 

Calcium chloride dihydrate [10035-04-8]. 

CaCI; 110.98 

Anhydrous [10043-52-4]. 

DEFINITION 

Calcium Chloride contains an amount of CaCh equivalent to 
NLT 99,0% and NMT 107.0% of CaCI 3 * 2HjG, 

IDENTIFICATION 

* A. Identification Tests—General, Calcium <191) 

Sample solution: 100 mg/mL 

Acceptance criteria: Meets the requirements 

* B. Identification Tests—General, Chloride <191) 

Sample solution: 100 mg/mL 

Acceptance criteria: Meets the reguirements 

ASSAY 

* Procedurę 

Sample solution: Dissoke 1 q of Calcium Chloride in a 
mixture of water and 3 N hydrochloric acid (100:5), 
Transfer the solution to a 250-mL volumetric fiask, and 
dilute with water to volume. 

Analysis: Pipet 50 mL of the Sample solution into a suit¬ 
able Container, and add 100 mL of water, 15 mL of 1 N 
sodium hydroxide, and 300 mg of hydroxy naphthol 
blue. Tltrate with 0.05 M edetate disodium V5 until the 
solution is deep blue, Each mL of 0,05 M edetate diso¬ 
dium is equivafent to 7.351 mg of calcium chloride di¬ 
hydrate (CaCb * 2H?0). 

Acceptance criteria: 99.0%-107.0% of CaCh - 2H;>0 

IMPURITIES 

* AlUMINUM (206) 

[Notę —Perform if labeled as tntended for use in 
hemodialysis.] 
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Test preparation: Use a 2.0-g sampie. 

Acceptance criteria: NMT 1 ppm 

Detete the following: 

*• Heavy Metals {231} 

Sampie solution: 80 mg/mL 

Acceptance critena: NMT 10 ppm* torticim- iyj 

® Iron, Aluminum, and Phosphate 
Sampie solution: 50 mg/ml 
Analysis: Add 2 drops of 3 N hydrochloric acid and 1 
drop of phenolphthaiein TS to the Sampie solution . 

Then add ammonium chloride-ammonium hydroxide 
TS, drppwise, until the solution is faintly pinie Add 
2 drops in excess, and beat the liquid to boiiing, 
Acceptance criteria: No turbidity or precipitate is 
produced, 

* Limit of Magnesium and Alkali Salts 

Sampie solution: 20 mg/mL 

Analysis: To 50 mL of Sampie solution add 500 mg of 
ammonium chloride. Heat the solution, and boil for 1 
min. Rapidly add 40 mL of oxalic acid TS, and stir vig- 
orously until predpitation is welt established. Add im- 
mediately to the warm mixture 2 drops of methyl red 
TS and tnen 6 N ammonium hydroxide, dropwlse, until 
the mixfure is just alkalinę. Cool to room temperaturę. 
Transfer to a lOO-mL graduated cylinder, dflute with 
water to 100 mL, mix, and allow to stand for 4 h or 
ovemight. Filter, and to 50 mL of the elear filtrate In a 
platinum dish, add 0.5 mL of sulfuric acid, and evapo- 
rate the mixture on a steam bath to a smali yolume. 
Carefuliy heat over a free flame to dryness, and con- 
tinue heattng to compiete decomposition and volatiliza- 
tion of ammonium salts. Flnaily, ignite the residue to 
constant weight. 

Acceptance critena: The weight of the residue Is NMT 
5 mg (1.0%). 

SPECIFiC TEST5 

» PH <791) 

Sampie solution: 50 mg/ml 
Acceptance criteria: 4.5-9.2 

ADDITIONAL REQUIREMENT5 

* Packaginc and Storage: Preserve in tight containers. 

® Laseling: Where Calcium Chloride is intended for use in 
hem od i a !y sis, it is so labefed. 


CaBciiim CfoBoride Bujection 

» Calcium Chloride Injection is a stenie solution 
of Caicium Chloride in Water for Injection. It con- 
tains not less than 95.0 percent and not morę 
than 105.0 percent of the iabeled amount of 
CaCi 2 • 2H 2 0. 

Packaging and storage —-Preserve in slngEe-dose contain¬ 
ers, preferably of Type I glass. 

Labelrng—The label States the totai osmolar concentration 
in mOsmol per L. Where the contents are less than 100 mL, 
or where the labei States that the Injection is not for direct 
injection but is to be diluted before use, the labef alterna- 
tively may State the totai osmolar concentration in mOsmol 
per mL. 

USP Reference staodards (11)— 

USP Endotoxin RS 

Identification—It responds to the tests for Calcium and 
Chloride (191). 


Bacterial Endotoxins Test (85)-—It contalns not morę 
than 0.2 USP Endotoxin Unit per mg of calcium chloride. 
pH (791): between 5,5 and 7.5 in the undiluted Injection, 
except where the concentration is greater than 1 in 20, in 
whicn case this rangę applEes to the Injection diluted with 
water to yield a concentration of 1 in 20. 

Part ku Datę IWatter m Dnjections (788): meets the re- 
quirements for smalfwolume injections. 

Other requirements —It meets the requirements under Im 
jections and Implanted Drug Products (1). 

Assay—Transfer an accurately measured yolume of Injec- 
tion, equlvafent to about 1 g of calcium chloride, to a 
250-mL volumetric fiask, add 5 mL of 3 N hydrochloric add, 
dilute with water to volume, and mix, Pipet 50 mL of the 
resultlng solution into a suttabie Container, add 100 ml of 
water, 15 mL of 1 N sodium hydroxide, and 300 mg of hy- 
droxy naphthol biue, and titrate with 0.05 M edetate diso- 
dium VS until the soiution is deep biue. Each mL of 0.05 M 
edetate disodium is equivalent to 7351 mg of CaCI 2 ■ 2H 2 0, 


Calcium Citrate 



CuHioCajOM ■ 4H 3 0 570.49 

1,2,3-Propanetncarboxyiic acid, 24iydroxy-, calcium salt 

(2:3), tetra hydra te; 

Calcium citrate (3:2), tetrahydrate [5785-44-4]. 

DEFINOTION 

Calcium Citrate co n ta En s four molecules of water of hydra- 

tion, When dried at 150° to constant weight, it contains 

NLT 97.5% and NMT 100.5% of Ca^C^Oj)?, 

IDENTIFICATION 

e A. 

Analysis: Dissolye 0.5 g in a mixture of 10 mL of water 
and 2.5 ml of 2 N nitric add. Add 1 mL of mercuric 
sulfate TS, heat to boiiing, and add 1 ml of potassfum 
permanganate TS. 

Acceptance criteria: A white precipitate is formed. 

o B, 

Sampie: 03 g of Calcium Citrate 

Analysis: Ignite completely the Sampie at as Iow a tem¬ 
peraturę as possible, cool, and dissolve the residue in 
diiute glacial acetic acid (1:10). Filter, and add lOmL of 
ammonium oxalate TS to the filtrate. 

Acceptance criteria: A voluminous white precipitate 
that is soluble in hydrochloric acid is formed. 

A5SAY 

e Procedurę 

Sampie solution: Dissolye 350 mg of Calcium Citrate, 
previous!y dried at 150° to constant weight, in 12 mL 
of 03 (VI hydrochloric acid, and dilute with water to 
about 100 mL. 

Analysis: While stirring the Sampie solution , add 30 mL 
of 0.05 M edetate disodium V5 from a 50-mL buret. 

Add 15 mL of 1 N sodium hydroxide and 300 mg of 
bydroxy naphthof biue, and continue the titration to a 
biue endpoint. Each mL of 0,05 M edetate disodium is 
equivalent to 8307 mg of calcium citrate 
(CarfCsHsOłJtf. 
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Acceptance criteria: 97.5%-100.5% on the dried basis 

IMPURITIES 

■ Arsenic, Method I (211) 

Test preparation: Dissolve 1 g of Ca f dum Ci tratę in 
5 mL or 3 N hydrochloric arid, and dii u te with water to 
35 mL. 

Acceptance critena: NMT 3 ppm 

Detete the fotlowing: 

ł t Heavy Metals, Method / <231) 

Test preparation: Dtssolve 1 g of Calcium Gtrate rn a 
mixture of hydrochloric acid and water (2:20). Add 
1.5 mL of ammonium hydroxide, and dilute with water 
to 25 mL. 

Acceptance critena: NMT 20 ppm« (orritiai 

* Lead (251) 

Test preparation: Dissoh/e 0.5 g of Calcium Gtrate in 
20 mL of 3 N hydrochloric add. Evaporate this sotution 
on a steam bath to 10 mL, dilute with water to 20 mL, 
and cool. Use 5 mL of Diluted Standard Lead Soiution 
(5 pg of Pb) for the test, 

Acceptance criteria: NMT 10 ppm 

• Limit of Fluoride 

[Notę—P repare and storę all Solutions in plastic 
containers.] 

Standard stock soiution: 1000 ),ig/mL of fluoride ion 
from USP Sodium Fluoride RS in water 
Standard soiution: 5 pg/mL of fluoride ion from Stan- 
dard stock soiution. [NOTĘ—Prepare on the day of use.] 
Linearity soiution A: Transfer 1.0 mL of the Standard 
soiution to a 250-mL plastic beaker. Add 50 mL of 
water, 5 mL of 1 N hydrochloric acid, 10 mL of 1.0 M 
sodium ci tratę, and 10mL of 0.2 M edetate disodium. 

If necessary, adjust with 1 N sodium hydroxide or 1 N 
hydrochloric acid to a pH of 5.5. Transfer to a 100-mL 
volumetric fiask, and dilute with water to volume. This 
soiution contains 0.05 pg/mL of fluoride. 

Linearity soiution B: Transfer 5.0 mL of the Standard 
soiution to a 250-mL plastic beaker, and proceed as dt- 
rected for Linearity soiution A beginning with "Add 
50 mL of water". This soiution contains 0.25 pg/mL of 
fluoride. 

Linearity soiution C: Transfer 10,0 mL of the Standard 
soiution to a 250-mL plastic beaker, and proceed as di- 
rected for Linearity sotution A beginning with "Add 
50 mL of water". This soiution contains 0.50 pg/mL of 
fluoride. 

Sample soiution: Transfer 1.0 g of Calcium Gtrate to a 
100-mL beaker. Add 10 mL of water and, while stirrmg, 
10 mL of 1 N hydrochloric acid. Wlien dissolved, boil 
rapidly for 1 min, transfer the soiution to a 250-mL 
plastic beaker, and cool in ice water. Add 15 mL of 1.0 
M sodium citrate and 10 mL of 0.2 M edetate diso¬ 
dium, and adjust with 1 N sodium hydroxide or 1 N 
hydrochloric add to a pH of 5.5. Transfer this soiution 
to a 100-mL volumetric fiask, and dilute with water to 
volume. 

Electrode system: Use a fluoride-spedfic, iornndicating 
electrode and a silver-silver chloricie reference electrode 
connected to a pi I meter capable of measuring poten- 
tials with a minimum reproducibility of ±0.2 mV (see pH 
<791». 

Analysis 

Samples: Linearity soiution A , Linearity soiution B r Lin- 
eanty soiution C, and Somple soiution 
Transfer 50 mL of each Linearity soiution A , Linearity so¬ 
tution B, and Linearity soiution C to sep a ratę 250-mL 
plastic beakers, and measure the potential of each so- 
lution with the Electrode system. Be twe en each read- 
ing wash the electrodes with water, and absorb-any 
residual water by blotting the electrodes dry. Plot Lhe 
logarithms of the fluoride concentrations (0.05, 0.25, 


and 0.50 pg/mL, respectively) versu$ potential to ob- 
tain a Standard response linę. 

Transfer 50 mL of the Sample soiution to a 250-mL 
plastic beaker, and measure the potential with the 
Electrode system , From the measured potential and 
the Standard response linę determine the concentra- 
tlon, C, in pg/mL, of fluoride ion in the Sample solu- 
r ion. Calculate the percentage of fluoride in the spęd- 
men taken by multipfymg C by U.Dl. 

Acceptance criteria: NMT 0.003% 

* Limit of Agd-Insoluble substances 

Sample soiution: Dissolve 5 g of Caicium Citrate by 
heating with a mixture of hydrochloric acid and water 
(10:50) for 30 min. 

Analysis: Filter, wash, and dry at 105° for 2 h the resi- 
due so obtained, 

Acceptance criteria: The weight of the residue is NMT 
10 mg (0.2%). 

SPEC1FIC TEST5 

■ Loss ON Drying (731): Dry a sample at 150° for A h: it 
ioses from 10.0% to 1 3.3% of fts weight 

ADDITIONAL REQUIREMENTS 

* Packaging and Storage: Preserve m well-dosed 
containers. 

« USP Reference Standards (11) 

USP Sodium Fluoride RS 


Calcium Glubionate Syrop 

DEFINmON 

Calcium Glubionate Syrup is a soiution containing eouimolar 
amounts of Caicium Giuconate and Calcium Lactobionate 
or with Calcium Lactobionate predominating. It contains 
NLT 95.0% and NMT 105.0% of the łabeled amount of 
calcium (Ca), 

IDENTIFICATION 

* A. Identification Tests—General, Calcium (191) 

Sample soiution: Syrup in water (1 in 10) 

Acceptance criteria: Meets the requirements 

• B, Thin-Layer Chromatography 

Standard soiution: 2 mg/mL of calcium giuconate and 
4 mg/mL of calcium lactobionate in water 
Sample soiution: Equivalent to 0.4 mg/mL of calcium, 
from Syrup in water 
Chromatographic system 
(See Chromatography (621), Thin-Layer Chromato- 

Adsorbent: 0.25-mm layer of chromatographic silica 
gef 

Application volume: 5 pL 

Developlng solvent system: Alcohol, ethyl acetale, am¬ 
monium hydroxide, and water (50:10:10:30) 

Spray reagent: Dissolve 2.S cj of ammonium molybdate 
in 50 ml of 2 N sulfurlc add in a 100-mL vo!umetric 
fiask. Add 1.0 g of oeric sulfate, swirl to dissoive, and 
dilute with 2 N suffuric acid to vo!ume. 

Analysis 

Samples: Standard soiution and Sampie soiution 
Develop the chroma togram until the solvent front has 
moved about three-fourths of the length of the piąte. 
Remove the piąte from the cham ber and dry at 100° 
for 20 min, Allow to cool, and spray with Spray rea¬ 
gent. Heat the piąte at 110° for 10 min. 

Acceptance criteria: The two principal spots of the 
Sampie soiution correspond in co lor, size, and R f value 
to those obtained from the Standard soiution . [Notę— 
Sucrose, if present in the Sampie soiution , appears tn the 
chromatogram as a spot between the two principal 
spots.] 
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ASSAY 
o Procedurę 

Sample solution: Transfer a portion of Syrup eaurvalent 
to 70 mg of Ca into a suitable beaker. Add 2 mL of 3 N 
hydrochloric add, and dilute with water to 150mL. 

Analysis: WhiJe stirrmg the Sample solution with a mag- 
netic stirrer, add 20 ml of 0-05 M edetate disodium VS 
from a 50-mL buret Add 15 mL of 1 N sodium hydrox- 
ide and 300 mg of hydraty naphthol blue, and con- 
tinue the titration to a blue endpoint. Each ml of 0,05 
M edetate disodium is equivalent to 2.004 mg of cal- 
cium (Ca), 

Acceptance criteria: 95.0%-1Q5.G% 

SPEOFIC TESTS 

* PH (791): 3,4—4.5 

AjDDBTHONAL REQU!REMENT5 

* PAC kac INC and Storach: Preserve in tight containers, at 

a temperaturę not exceedlng 30°, and avoid freezing. 


CaBcium Gluceptate 



Ci 4 H 2 6 CaOie (anhydrous) 490.42 

Glucoheptonic add, calcium salt (2:1); 

Calcium glucoheptonate (1:2) [29039-00-7]. 

DEFINITION 

Calcium Gluceplale is anhydrous or contains varylng 
amounts of water of hydration, It consists of the calcium 
salt of the alpha epimer of glucoheptonic acid or of a 
mbtture of the alpha and beta epimers of glucoheptonic 
acid, It contains NLT 95,0% and NMT 102.0% of calcium 
gluceptate (CnHieCaChó), calculated on the dried basis. 

IDENTIFICATION 

o A. INFRARED ABSORPTION (197K) 

* B. Identification Tests—General, Calcium <191): A 
20-mg/mL solution meets the requirements. 

ASSAY 

* Procedurę 

Sample: 800 mg of Calcium Gluceptate 
Blank: 150 ml of water containing 2 mL of 3 N hydro- 
chloric acid 
Titrimetric system 
(See Titrimetry (541).) 

Modę: Direct titration 
Ti tran t: 0.05 M edetate disodium VS 
Endpoint defection: Vtsual 
Analysis: Dlssolve the Sample with 150 ml of water 
containing 2 mL of 3 N hydrochloric acid. While stir- 
ring, preferably with a magnetic stirrer, add 25 mL of 
Titrant from the titration buret. Add 15 mL of 1 N so¬ 
dium hydroxide and 300 mg of hydroxy naphthol blue, 
and continue the titration to a blue endpoint. Perform 
the Blank determination, 

Calculate the percentage of calcium gluceptate 
(C^hhfiCaOió) in the Sample taken: 

Resuit = {[(V$ - Vb) x M x F]/ W) x 100 

Vs - Titrant volume consumed by the Sample (mL) 

V B ~ Titrant volume consumed by the Blank (mL) 

M ~ actual molarity of the Titrant (mM/mL) 
f = equivalency factor, 490.4 mg/mM 

W = Sample weight (mg) 


Acceptance criteria: 95,0%-l 02.0% on the dried basis 

mpuunms 

* Chloride and Sulfate, Chloride (221) 

Standard: 1.0 mL of 0,020 N hydrochloric acid 

Sample: I.Og 

Acceptance criteria: NMT 0.07% 

o Chloride and Sulfate, Sulfate (221) 

Standard: 1.0 mL of 0.020 N sulfunc acid 

Sample: 2.0 g 

Acceptance criteria: NMT 0.05% 

Oelete the following: 

•• Heaw Metals (231) 

Test preparation: Dissolye 1 g in 25 mL of water, 

Acceptance criteria: NMT 20 ppm* ( 0 rta i-jon^ie) 

* Repucdng Sugars 

Sample: 0.50 g 

Analysis: Dissolve the Sample in 1 0 mL of hot water, 
add 2 mL of 3 N hydrochloric add, boil for about 2 
min, and cool. Add 5 mL of sodium carbonate TS, allow 
to stand for 5 min, dilute with water to 20 mL, and 
fllter. Add 5 mL of the elear filtrate to 2 mL of alkalfne 
cupric tartrate TS, and boil for 1 min. 

Acceptance criteria: No red precipitate is formed 
immediately. 

SPEOFIC TESTS 

* PH (791) 

Sample solution: 100 mg/mL 

Acceptance criteria: 6.0-8.0 

* Loss ON DRYING (731) 

(See Thermal Analysis (891).) 

[Notę—T he guantlty taken for the determination may be 
adjusted, If necessary, for instrument sensitivtty. Weight 
loss occurring at temperatures above about 160 & , indlc- 
atiye of decomposition, is not to be Enterpreted as Loss 
on DryingĄ 

Sampie: 10-25 mg 

Analysis: Determine the percentage of volatiie sub- 
stances by thermogravimetric analysis on an appropn- 
ately caliorated instrument. Heat the specimen under 
test at a ratę of 5°/min in an atmosphere of nitrogen, 
at a flow ratę of 40 m L/m En. Record the thermogram to 
150°. 

Acceptance criteria: See Table 1. 


Yałile 1 


Form 

Loss on Di , v3nq (%) 

Anhydrous 

NMT TO 

2H?0 (dihydrate) 

NMT 6.9 

3l/2H?0 

NMT n .4 


ADDmONAL REQUIREMENTS 

«* Packaging and Storage: Presen/e in well-dosed 
containers, 

* Labeling: Label to indicate whether hydrous or anhy¬ 
drous; if hydrous, label to indicate atso the degree of 
hydration. 

* USP reference standards (11) 

USP Calcium Gluceptate RS 


Calcium GBuceptate InjectBon 

» Calcium Gluceptate Injection is a sterile solu¬ 
tion of Calcium Gluceptate in Water for Injection, 
It contains not less than 95.0 percent and not 
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morę than 105,0 percent of the labeled amount 
of calcium (Ca), 

Packaging and storage—Preserve m tight, single-dose 
containers, preferably of Type I orType II gfass. 

Labeling—The label States the totaf osmolar concentration 
in mOsmol per L Where the contents are less than 100 mL, 
or where the label States that the Injection is not for direct 
injection but is to be dfluted before use, the labef alterna- 
tive3y may state the totaf osmolar concentration in mOsmol 
per mL 

USP Reference standards (11 )— 

USP Calcium Cluceptate RS 
USP Endotoxin RS 

identafkation^ 

A: infrared Absorption (1 97K)—Prepare the test specrmen 
as follows. Transfer 5 ml of Injection to a separator, add 
10 ml of chloroform, shake, and allow the layers to sepa¬ 
rata, Draw off and discard the chloroform layer, and repeat 
the extraction with a second 10-mL portion of chloroform. 
Drain the water layer into a smali beaker, evaporate to dry- 
ness, and dry in vacuum at 60° for 16 hours. 

B: A dilution of the Injection with water (1 in 5) responds 
to the tests for Calcium (191). 

ISactenal Endotoxins Test {85}—It contains not morę 
than 032 USP Endotoxin Unit per mg of calcium 
gluceptate, 

pH (791): between 5.6 and 7.0. 

PairticmKate Matter in Injecfions {788): meets the re- 
guirements for small-volume injections. 

Ot ber regŁiirements—It meets the reguirements under In- 
jections ano Implanted Drug Products (1}, 

Assay—To an accurately measured volume of Injection, 
equivalent to about 45 mg of calcium, add 2 ml of 3 N hy- 
drochloric acid and 148 mL of water. While stirring, prefera¬ 
bly with a magnetk stirrer, add about 15 mL of 0.05 M 
edetate disodtum VS from a 50-mL buret Add 15 ml of 1 N 
sodium hydroxide and 300 mg of hydroxy naphtho! bfue, 
and continue the titration to a blue endpoint. Bach ml of 
0.05 M edetate disodtum is equivalent to 2.004 mg of cal¬ 
cium (Ca). 


IDENTIFICATION 

® A. iDENTIFICATiON lESTS— GENERAL (191), Calcium 
Sample solution: 20 mg/mL 
Acceptance criteria: Meets the requirements 

* B, Infrared Absorption 

Standard preparatlonr Prepare USP Calcium Gluconate 
Anhydrous RS or USP Calcium Gluconate Monohydrate 
RS in the form of a potasslum bromide pellet 
Sample preparatton: Prepare calcium gluconate anhy 
drous or calcium gluconate monohydrate in the form of 
a potassium bromide pellet 
Analysrs 

Sam pies: Standard preporation and Sample preporation 
Record the spectra over the rangę from about 2.6 to 15 
Jim (3800-650 cm- 1 ). 

Acceptance criteria: The spectrum of Calcium Gluco¬ 
nate labeled as anhydrous exhibits the dlfferentia! max- 
ima at the wavenumbers in Tobie 1 that are consistent 
with those of the spectrum of USP Calcium Gluconate 
Anhydrous RS, The spectrum of Calcium Gluconate la¬ 
beled as monohydrate exhibits the differentlal maxima 
at the wavenumbers in Tobie 1 that are consistent with 
those of the spectrum of USP Cafcium Gluconate 
Monohydrate RS. 


Table 1 


Spectra! 

Region 

Wavenumber (cm 1 ) 
of Characteristk 
Absorptions for 
Anhydrous 

Wayenumber (cm ’) 
of Characterlstk 
Absorptions for 
Monohydrate 

O-H 

stretchino 

No sharp band at about 
3485, only braad 
absorotion 

At about 3485 (medium 
sharp over broad 
absorption) 

c-o 

stretchino 

1 618 (strono) 

1595 (stronq) 

Finoerprint 

1 329 (medium) 

Not obsen/ed 

Not observed 

1305 (medium) 

1 263-1250 (strong, Lwo 
fused bands) 

Not obsen/ed 

Not obsen/ed 

1236 (medium) 

1007 (medium) 

Not observed 

Not observed 

1045 (medium) 

948 (dupleC medium) 

Not obsen/ed 

Not observed 

972 (weak) 

865 (weak) 

Not observed 

Not observed 

878 (weak) 

766 (medium) 

Not observed 


Calcium Gluconate 



CuHaCaOu 430.37 

CuHzzCaOjit * H?0 448.39 

o-Gluconlc acid, calcium salt (2:1); 

Calcium D-gluconate (1:2) [299-28-5], 

Monohydrate [18016-24-5]. 

DEFINiTION 

Calcium Gluconate is anhydrous ui contains one mulecule 
of water of hydration. The anhydrous form contains NLT 
98.0% and NMT 102,0% of calcium gluconate 
(CizH^CsOh), calculated on the dried basis. The monohy¬ 
drate form contains NLT 99.0% and NMT 101.0% of tal- 
cium gluconate monohydrate (CuH^CaOu ■ H Z G) where 
labeled as rntended for use in preparing injectable dosage 
forms, and NLT 98.5% and NMT 102.0% of calcium glu¬ 
conate monohydrate (C] Z H 2Z CaOi 4 ■ H z O) where labeled as 
not intended for use in preparing injectable dosage forms. 


ASSAY 
o Procedurę 

Sampie: 800 mg of calcium gluconate anhydrous or 
calcium gluconate monohydrate 
Blank: 150 mL of water containing 2 mL of 3 N hydro- 
thforic acid 
Titrimetrlc system 
(See Titrimetry (541).) 

Modę: Direct titration 
Titrant: 0,05 M edetate disodium VS 
Endpoint detection: Yisual 
Analysis; Dissolve the Sample in 150 mL of water con¬ 
taining 2 mL of 3 N hydrochloric acid. While stirring, 
add 30 mL of Titrant from the titration buret. Add 
15 mL of 1 N sodium hydroxide and 300 mg of hy- 
droxy naphthol blue, and continue the titration to a 
blue endpoint. Perform the Blank determination. 
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Caleulate the percentage of calcium gluconate 
(Ci 2 H 22 CaO?-i) or calcium gluconate monohydrate 
(Ci 2 H 22 CaOn ■ H 2 0) in the Somple taken; 

Result (anhydrous form) - {[(V 5 - V&) x M x f\jW\ x 100 

Result (monohydrate form) = {[(1/ 5 - V B ) x M x f\iW\ x 

100 

Vi ~ Titrant volume consumed by the Sample (ml) 

V B - Titrant volume consumed by the Blank (ml) 

M - Titrant molanty (mmol/mL) 

F ~ equivalency factor, 430,4 mg/mmol 

W = Sample weight (mg) 

M tI - molecular weight of calcium gluconate 
monohydrate, 448,4 

Mn - molecular weight of caldum gluconate 
anhydrous, 430.4 

Acceptance criteria 

Anhydrous: 98.0%-l 02.0% on the dried basis 
Monohydrate: 99,0%-101.0% where labded as m- 
tended for use in preparing injectable dosage forms; 
98*5%-! 02.0% where labeled as not intended for use 
in preparing injectable dosage forms 

impurities 

* Arsenjc (211), Method I 

Test preparation: Dissolve 1.0 g in a mixture of 10 mL 
of hydrochforic acid and 20 mL of water, and dilute 
with water to 55 mL, 

Anafysis: Proceed as directed in the chapter, except to 
omit the addition of 20 mL of 7 N sulfuric acid. 
Acceptance criteria: NMT 3 ppm 

* Chloride and Sulfate (221), Chloride: A 1.0-g portion 
shows no morę chloride than corresponds to 0.07 mL of 
0.020 N hydrochloric acid (0.005%). Where it is labeled 
as not intended for use In the preparation of injectable 
dosage forms, a 1.0-g portion shows no morę chloride 
than corresponds to 1 mL of 0.020 N hydrochloric acid 
(0,07%). 

* Chloride and Sulfate (221), Sulfate: A 2,0-g portion dis- 

solved in boiling water shows no morę sulfate than corre¬ 
sponds to 0.1 mL of 0.020 N sulfuric acid (0.005%). 
Where it is fabeled as not intended for use in the prepa¬ 
ration of injectable dosage forms, a 2.0-g portion dis- 
solved in boiling water shows no morę sulfate than corre¬ 
sponds to 1 ml of 0.020 N sulfuric acid (0.05%). 

Delete the foffowing: 

HEAVY Metals, Method II (231): NMT 10 ppm; NMT 
20 ppm where Calcium Gluconate is labeled as not in¬ 
tended for use in the preparation of injectable dosage 

forms* (OflkuJ I Jj5n-20l8) 

* Limit of Iron 

[Notę —Calcium Gluconate labeled as not intended for 
use in the preparation of injectable dosage forms is ex- 
empt from this reguirement.] 

Internal standard solution: 2j.ig/mL of yttrium in 10% 
nitric acid, prepared from commercially prepared yt- 
trium standard suitable for ICP-OES. [Notę —The yt- 
tiiuni coticefiLralion can be varied to uptimrze the 
analysis.] 

Standard Solutions: 0.05, 0.1, 0.2, and 0.4 [ig/mL of 
iron in 10% nitric acid, prepared from commercially 
prepared iron standard suitable for ICP-OES 
Sample solution: 40 mg/mL of Calcium Gluconate in 
10% nitric acid 

Blank solution: 10% Nitric acid solution 
Instrumental conditions 

(See Plasma Spectrochemistry (730),) 

Modę: lnductivefy coupled plasma-optical emission 
spectroscopy (ICP-OES) 


Emission wavelengths: 239.562 nm or optimized 
wavelength for iron; 371,029 nm or optimized wave- 
length for yttrium 
System suitability 

Samples: Internal standard solution, Standard Solutions, 
ancf Blank solution 

Instrument performance must be venfied to conform to 
the manufacturer'5 specifications for resolution and 
sensibvity. Before analyzing samples, the instrument 
must pass a suitable performance check. Generale the 
caiibration curve using the Blank solution and Standard 
Solutions as follows. Scan the Internal standard solution 
whife running the Blank solution to measure the inten- 
sily of the yttrium emission. Hołd this value constant 
throuahout the remainder of the test. Separately scan 
the Blank solution ; Standard Solutions of 0.05, 0.1, 0,2, 
and 0.4 jig/mL of iron; and Internal standard solution . 
[Ngte—A dd the Internal standard solution via an in-line 
mixing chamber.] Normalize the yttrium intensity to 
the value of the InternaI standard solution. Apply this 
normalization factor to the iron intensity, which is 
then referred to as the corrected iron intensity. Con* 
struct a caiibration curve by plotting the corrected iron 
intensity versus the known concentrations, in fig/mL, 
of the iron: the linear regression eoefficient is NIT 
0.999. 

Analysis 

Sample: Sample solution 

Similarly, analyze the Sample solution on the ICP. Plot 
the intensity of the emission of the Sample solution on 
the caiibration curve. Obtain the concentration of iron, 
C, in ]ig/mL, in the Sample solution through the cali- 
bration curve. 

Calculate the content, in jag/g (ppm), of iron in the 
portion of Caldum Gluconate taken: 

ResuJt = (C x V)/W 

C = concentration of iron in the Sample solution 
obtained from the caiibration curve (pg/mL) 

V = volume of the Somple solution (mL) 

W - weight of Cafcium Gluconate taken to prepare 
the Sample solution (g) 

Acceptance criteria: NMT 5 ppm 

• Limit of Magnesium and alkali Metals 

[Notę—C alcium Gluconate labeled as not intended for 
use in preparing injectable dosage forms is exempt 
from this requirement.] 

Sample: 1.0 g 

Analysis: Dissolve the Sample completely in 100 mL of 
boiling water. Add 10 ml of ammonium chloride TS, 

1 mL of ammonium hydro* ide, and 50 mL of hot 
(maintained at 70°-8(r) ammonium oxalate TS. Allow 
to stand for 4 h, dilute with water to 200 mL, and fil ter. 
Evaporate 100 mL of the filtrate to dryness, and ignite 
to constant weight 

Acceptance criteria: NMT 0.4%; the weight of the resi- 
due does not exceed 2 mg. 

* Limit of Phosphate 

[NOTĘ—Caldum Gluconate labeled as not intended for 
use in the preparation of injectable dosage forms is ex- 
empt from this reguirement.] 

Standard stock solution 1; 0.716 mg/mL of monobasic 
potassium phosphate 

Standard stock solution 2: Dilute 1.0 mL of Standard 
stock solution 1 with water to 100 ml. 

Standard solution: Dilute 2.0 mL of Standard stock so¬ 
lution 2 with water to 100 mL. 

Sample stock solution: To 10.0 g of Calcium Gluconate 
adcl 90 mL of hot water (70 & ~80°), and heaf to boiling, 
with swirling, for 10 s to obtain a elear solution. 

Sample solution: Dilute 1 ml of the hot Sample stock 
solution with water to 100 mL. 
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Analysis 

Sam pies; Standard solution and Sample solution 
To the Standard solution and Sample solution add 4 ml 
of sulfomolybdic add TS, and mix. To both Solutions 
add 0.1 ml of a freshiy prepared mixture of 3 N hy- 
drochlonc add and stronger add stannous chloride TS 
(10:1), and mix. 

Acceptance crfteria; NMT 0.01%; after 10 min any 
color En the Sample solution h not morę intense than 
that in the Standard solution, 

o limit of Oxalate 

[Notę—C aldum Gluconate labeled as not intended for 
use in the preparation of injectable dosage forms is ex- 
empt from this reąuirementj 

[Notę—U se deEonized water where water js indtcated,] 
Solution A: 0.0125 M sulfuric acid in water 
Solution B: Dii u te 1 ml of hydrach loric add with water 
to 1200 mL. 

Mobile phase: 0.0017 M sodium bicarbonate and 
0.0018 M sodium carbonate in water 
Standard solution: 1.5 pg/mL of sodium oxaiate in 5o 
lut io n B 

Sample solution: 20 mg/mL of Caldum Cluconate in 
Solution B. Sonicate if necessary. 

Chromatographic system 
(See Chromatograpny {62 1), System Su i ta bili ty.) 

Modę: lon chromatography 
Detector: Conductance 
Columns 

Guard: 4-mm x 5-cm; 15-p.m packing LI 2 
Analytical: 4-mm x 25-cm; 1 5-pm packing LI 2 
Anion suppressor: The m itrom embrane anion sup- 
pressor column is connected in series with the guard 
and analytical columns. The anion suppressor column 
is eguipped with a micromembrane tnat separates 
Mobile phase from Solution A flowing countercurrent 
to Mobile phase at a ratę of about 7 m L/m En. [Notę— 
Condition the system for about 15 min with Mobile 
phase at a flow ratę of 2 m L/m En,] 

Flow ratę: 2 mL/min 
Injectlon volume: 50 pL 
System suitability 
Sample: Standard solution 
Suitability requirements 

Column effidency: NLT 2500 theoretica! plates 

Tailing factor: NMT 1 ,2 

Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of oxalate En the portion of 
CalcEum Cluconate taken: 

Result - ( rjr s ) x (Cj/C w ) x xFx 100 

r u - peak response of oxalate from the Sample 
solution 

r s = peak response of oxafate from the Standard 
solution 

Cs = concentration of sodium oxaiate 3n the 
Standard solution (pg/mL) 

Cu - concentration of Cala u m Gluconate in the 
Sample solution (mg/mL) 

M n = molecular weight of oxalate, 88,03 
M r2 = molecular weight of sodium oxalate, 134.00 
F - conversion factor, 0,001 mg/pg 
Acceptance criteria; NMT 0.01% 

• Reducing Substances 

Sample: 1.0 g of Caldum GEuconate 
Blank: 20 mL of water 
Titrimetric system 
{See Titrimetry (541).) 


Modę: Residua! tEtratfon 
Titrant: 04 N iodine VS 
Back titrant: 0.1 N sodium thiosuffate V$ 

Endpoint detection: VEsual 

Analysis: Transfer the Sample to a 250-mL conical fiask, 
dlssolve in 20 mL of hot water, cool, and add 25 mL of 
alka linę cupric ci tratę TS. Cover fhe fiask, boil gently for 
5 min, accurately timed, and cool rapfdly to room tem¬ 
peraturę. Add 25 mL of 0.6 N acetic add, 10.0 mL of 
Titrant f and 10 mL of 3 N hydrochlorie acid. Utratę with 
the Back titrant, adding 3 mL of starch TS as the 
endpoint is approached* Perform the Blank 
determination. 

Calculate the percentage of reducing substances (as 
dextrose) in the Sample taken: 

Result = {[(l/a - V s ) x N x F}/W) x 100 

Vb = Back titrant volume consumed by the Blank 
(mL) 

= Back titrant volume consumed by the Sample 

(mL) 

N - Back titrant normallty (mEq/mL) 

F = equivalency factor, 27 mg/mEq 

W = Sample weight (mg) 

Acceptance criteria: NMT 1.0% 

5PECIFIC TEST5 
® Loss on Dryeng (731) 

Analysis: Dry at 105° for 16 h. 

Acceptance criteria 
Anhydrous: NMT 3.0% 

Monohydrate: NMT 1.0%, where labeled as intended 
for use in preparing Injectable dosage forms; NMT 
2.0%, where labeled as not intended for use En prepar- 
Eng injectable dosage forms 

ADDITIOMAL REQUIREM ENTS 
* Packaging and Storage: Preserve in wefl-closed 
containers. 

® Labeling: Label it to indicate whether it is anhydrous or 
monohydrate. Where the quantity of calcium gluconate 
is indicated En the labeling of any solution containing 
Caldum Cluconate, this snall be understood to be In 
terms of anhydrous caEcium gluconate (CizH^CaGn). 
Calcium Gluconate intended for use in preparing inject¬ 
able dosage forms Is so labeled. Calcium Gluconate not 
intended for use in preparing injectable dosage forms is 
so labeled; in addition, it may be labeled also as in¬ 
tended for use In preparing orał dosage forms. 
o USP Reference Standards (11) 

USP Caldum Gluconate Anhydrous R5 
USP Caldum Gluconate Monohydrate RS 


CaBcium Gluconate Imjection 

DEFINITION 

Calcium Gluconate Injectjon is a stenie solution of Calcium 
Gluconate in Water for Injeclion, It contains NLT 95.0% 
and NMT 105.0% of the labeled amount of total calcium. 
The caldum is in the form of calcium gluconate, except 
that a smali amount may be replaced with an equa! 
amount of calcium in the form of Calcium Saccharate, or 
other suitable calcium salts, for the purpose of stabiliza- 
tion, it may contain sodium hydroxide added for adjust- 
ment of the pH, 

Injection intended for veterinary use only may be prepared 
from CaEcium Gluconate solubEllzed with Boric Acid, or 
from Gluconolactone, Boric Acid, and Calcium Carbonate. 
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IDENTIFICATION 
O A. Thin-Layer Chromatography 

Standard solution: 10 mg/mL of USP Potassium Gluco- 
nate RS 

Sample solution; Dilute a voJume of injection, if neces- 
sary, with water to obtain a concentration of 10 mg/mL 
of caldum gluconate. 

Chromatographic system 
(See Chromatography (621), System Suita bility .) 

Modę: TLC 

Adsorbent: 0.25-mm layer of chromatographic silica 
gel 

Application volume: 5pL 

Developing solvent system: Alcohol, ethyl acetate, 
ammonium hydroxide, and water (50:10:10:30) 

Spray reagent: Dissolve 2.5 g of ammonium molyb- 
dale in 50 ml of 2 N sulfuric acid in a 100-mL voJu- 
metric fiask, Add 1.0 g of ceric sulfate, swirl to dis- 
solve, dilute with 2 N sulfuric acid to volume, and mix. 
Analysis 

Sam pies: Standard solution and S ample solution 
Develop the chromatogram until the solvent front has 
moved about three-fourths of the length of the piąte. 
Remove the piąte from the ehamber, and dry at 110 D 
for 20 min. AIlow to coot, and spray with the Spray 
reagent. Heat the piąte at 110° for about 10 min. 
Acceptance criteria: The principal spot of the Sampie 
solution corresponds in color, size, and Hf value to that 
of the Standard solution. 

* B. Identification Tests—General, Caldum (191) 

Sample solution: Dilute a volume of Injection with 
water to obtain a concentration of 20 mg/mL of cal¬ 
dum gluconate. 

Acceptance criteria: Meets the requ ire ments 

AS5AY 
e Procedurę 

Sample: Accurately measured volume of Injection, 
equlva1ent to 46.5 mg of taitium 
Blank: 1 50 mL of water containrng 2 mL of 3 N hydm- 
chforic acid 
Titrimetric system 
(See Titrimetry { 541).) 

Modę: Direct titration 
Titrant: 0.05 M edetate dtsodium V5 
Endpolnt detection: VIsuaJ 
Analysis: Add 2 mL of 3 N hydrochloric acid to the 
Sampie , and dilute with water to 150 ml, While stirring, 
add 20 mL of Titrant from the titration buret Add 
15 mL of 1 N sodium hydroxide and 300 mg of hy- 
droxy naphthol blue, and continue the titration to a 
blue endpoint. Perform a blank determination. 

Calculate the percentage of the labeled amount of tota! 
caldum in the Sample taken: 

Resuit = {[(V s - V&) x M x F]/W} x 100 

Vs = Titrant volume consumed by the Sample (mL) 

Va ~ Titrant volume consumed by the Blank (mL) 

M = Titrant molarity (m moi/m L) 

F = equivalency factor, 40.08 mg/m mol 
W - weight of caldum in the Sampie (mg) 
Acceptance criteria: 95.0%-T05.0% 

5PECIFIC TESTS 

o Bacterial Endotoxins Test (85): NMT 0.17 USP Endo- 
toxin Unlts/mg of caldum gluconate 

* Particulate Matter IN Injections (788): Meets the re¬ 
pu irements for smaJlwoIume injections 

B PH (791): 6 .0 -8.2; 2.5-4,5 where labeled as intended for 
veterinary use onfy and as contaimng boric add 
o Injections and Implanted Drug Products (1): Meets the 
req utrem ents 


ADDITIONAL REQUIREEV1ENTS 

* PACKAGiNG AND Storage: Preserve in single-dose contam- 

ers, preferably of Type I glass. 

o Labeling: tabel the Injection to indicate its eon tent, if 
any, of added caldum salts, calculated as percentage of 
caldum in the Injection. The la bel States the total osmo- 
tar concentration in mOsmol/L. Where the contents are 
less than 100 mL, or where the label States that the Injee- 
tion is not for direct injection but is to be diluted bcforc 
use, the labę! aJternatively may State the total osmolar 
concentration In mOsmol/mL. The labeling indicates that 
the Injection must be elear at the time of use, and that if 
crystallizatlon has occurred, warming may redissolve the 
precipitate. Injection intended for yeterinary use only is 
so labeled. If Injection contains boric acid, it is so labeled, 

* USP Reference śtandards (11) 

USP Endotoxin RS 

USP Potassium Gluconate RS 


Coldym Gluconate Tablets 


DEFINITION 

Caldum Gluconate Tablets contaln NLT 95.0% and NMT 
105.0% of the labeled amount of caldum gluconate 

(C ia HnCaOi«). 

IDENTIFICATION 

o A. Identification Tests—General, Caldum (191) 

Sample stock solution: A warm, filtered solution in 
water, equiva!ent to 100 mg/mL of caldum gluconate 
from powdered Tablets 

Sample solution: Equivalent to 20 mg/mL of caldum 
gluconate from a dilution of the Sampie stod< solution 
Acceptance criteria: Meet the reguirements 

• B. Th?n-Layer Chromatographic Identification Test 
Standard solution: 10 mg/mL of USP Potassium Gluco¬ 
nate RS 

Sample solution: Equivafent to 1 0 mg/mL of caldum 
gluconate from a dilution of the Sample stoek solution 
obtained from Identification test A 
Chromatographic system 
(See Chromatography (621), Th in-Layer Chromato¬ 
graphy .) 

Adsorbent; 0,25-mm layer of chromatographic silica 
gel 

Application volume: 5 pL 

Developing solvent system: Alcohol, ethyl acetate, 
ammonium hydroxide, and water (50:10:10:30) 

Spray reagent: Dissolve 2,5 g of ammonium molyb- 
date in 50 ml of 2 N sulfuric acid in a 100-mL vofu- 
metric fiask, add 1,0 g of ceric sulfate, swirl to d[ssolve, 
and dilute with 2 N sulfuric add to volume. 

Analysis 

Samples: Standard solution and Sampie solution 
Devetop until the so!vent front has moved about three- 
fourths of the length of the piąte. Remove the piąte, 
and dry at 110° for 20 min. AIlow to cool, and spray 
with Spray reagent. Heat the piąte at 110° for about 
10 min. 

Acceptance criteria: The principal spot of the Sampie 
solution corresponds In coior, size, and R f value to that 
of the Standard solution. 

A5SAY 
« Procedurę 

Sample; A portion of the powder from NLT 20 finely 
powdered Tablets, equivalent to 500 mg of caldum 
gluconate 

Blank: Proceed as directed in the Analysis , without the 
Sample. 
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Titrimetric system 

(See Titńmetry (54 1).) 

Modę: Direct titration 
Titrant: 0,05 M edetate disodium VS 
Indicator; Hydroxy naphthol blue, 300 mg 
Endpoint detecłton; vlsual 
Analysis: Transfer the Sample to a suitable crucible. Ig- 
nite, gently at first, unti] free from carbon. Cool the 
crucible. Add 1 0 mL of water, and disso!ve the residue 
by adding suffident 3 N hydrochloric add, dropwise, to 
athieve complete solution. Transfer the solution to a 
suitable Container, and add about 150 mL of water. 
Whrle stirrlng, preferably with a magnetic stirrer, add 
20 mL of Titrant from a 50-mL buret. Add 15 mL of 1 N 
sodium hydroxide, then add the Indicator. Conti nue the 
titration to a btue endpoint. Perform a Blank 
determination, 

Calculate the percentage of the labeled amount of cal- 
dum gluconate (CizH^CaOH) En the portion of Tablets 
taken; 

Result = [[(V s - V B ) x M x F]/W] x 100 

V$ - Titrant volume consumed by the Sample (mL) 

V s = Titrant volume consumed by the Blank (mL) 

M = actuaJ molanty of the Titrant (mM/mL) 

F - equivalency factor, 430.4 (mq/mM) 

W = nominał weight of caldum gluconate in the 

Sample (mg) 

Acceptance criteria: 95.0%-l 05,0% 

PERFORMANCE TESTS 
• Dissolution (711) 

Medium: Water; 900 mL 
Apparatus 2: 50 rpm 
Time: 45 min 

Standard solution: Solution having a known concentra- 
tion of caldum in Medium 

Sample solution: Filtered portion of the solution under 
test, suitably diluted with Medium if necessary 
Instrumental eonditions 
(See Atomie Absorption Spectroscopy (852).) 

Modę: Atomie absorption spectraphotometry 
Anafytlcal wavelenqtn: 422,8 nm 
Lamp: Caldum holfow-cathode 
Flame: Air-acetylene 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of cal- 
dum gluconate (C^H^CaG^) dissolved: 

Resuft = (A u /A s ) x (C s x D x V/L) x (M r /A r ) x 1 00 

Au = absorbance of the Sample solution 
As “ absorbance of the Standard solution 
Cs = concentration of caldum in the Standard 
solution (mg/mL) 

D = difution factor for the Sample solution 
V - volume of Medium, 900 mL 
i - label claim (mg/Tablet) 

M r = molecular weight of caldum gluconate, 4304 
Ar - atomie weight of calcium, 40.078 
Tolerances: NLT 75% (Q) of the labeled amount of cal- 
dum gluconate (C 12 H 22 CaO H ) Is dissolved. 

® Uniformity of Ddsage Units (905): Meet the 
reguirements 

ADDDTIONAL REQU1REMENTS 

a Packaging and Storage: Preserve In welJ-closed 
containers. 


o USP Reference Standards (11) 
USP Potassium Gluconate RS 


Calcaym Hydrom5de 

Ca(OH) z 74.09 

Calcium hydroxide [1305-02-Gj, 

DEFINITEON 

Calcium Hydroxide contains NLT 95,0% and NMT 100.5% 
of calcium hydr 0 xide [Ca(OH) 2 ]. 

IDENTIFICATION 

« A, 

Sample solution: Mix with three to four times its 
weight of water, 

Acceptance criteria: It forms a smooth magma. The 
elear supernatant from the magma is alkaline to iitmus. 

* B, Identification Tests—General, Calcium (191) 

Sample solution: Mix 1 g with 20 mL of water, and 
add suffident 6 N acetic add to effeet the solution. 
Acceptance criteria: Meets the reguirements 

ASSAY 

o procedurę 

Sample solution: To 1,5 g of Calcium Hydroxide in a 
beaker, gradually add 30 mL of 3 N hydrochloric add. 
When dissoDed, transfer the solution to a 500-rnL vo!u- 
metric fiask, and rinse the beaker thoroughly, adding 
the rinsings to the fiask. Dii u te with water to volume, 
and mix, Transfer 50 mL of the solution into a suitable 
Container, and add 100 mL of water, 15 mL of 1 N so¬ 
dium hydroxide, and 300 mg of hydroxy naphtho! blue. 
Titrimetric system 
Modę: Direct titration 
Titrant: 0.05 M edetate disodium VS 
Endpoint deteetion: VEsual 
Analysis: Ti tratę the Sample solution with Titrant to a 
blue endpoint. Each mL of Titrant is equivalent to 
3,705 mg of caldum hydroxide [Ca(OH) 2 ]. 

Acceptance criteria: 95.0%-1 00.5% 

BMPURITIE5 


Detete the following: 

** Heavy Metals (231) 

Test preparation: Dissolve 2,0 g in 20 mL of 3 N hy¬ 
drochloric add, and evaporate on a steam bath to dry- 
ness. Dissolve the residue in 20 mL of water, and fil ter. 
Dilute the filtrate with water to 40 mL, To 20 mL of this 
solution add 1 mL of 0.1 N hydrochloric add, then add 
water to make 25 mL, 

Acceptance criteria: NMT 20 ppm* j-jan-joia) 

» Limit of Magnisium and Alkali Salts 

Sample solution: Dissolve 0.50 g in a mixture of 30 ml 
of water and 10 mL of 3 N hydrochloric add, 

Analysis: Heat the solution, and boi! for 1 min. Rapidly 
add 40 mL of oxalic add T5, and stir viqorously until 
precipitation is well established, Add immedlately to the 
warm mixture 2 drops of methyl red TS and then 6 N 
ammonium hydroxide, dropwise, until the mixture is 
just alkaline. Cool to room temperaturę, transfer to a 
100-mL graduated cylinder, dilute with water to 
100 mL, mix, and aifow to stand for 4 h or overnight. 
Filter, and to 50 mL of the elear filtrate In a platinum 
dish add 0.5 mL of sulfuric add, and evaporate the mix- 
turę on a steam bath to a smali volume, Carefully heat 
over a free flame to dryness, and continue heating to 
complete decompositlon and volatilIzatIon of ammo- 
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nium salts. Finally, ignite the residue to constant 
weight. 

Aeceptance critena: NMT 12 mg (4,8%) 

o Limit of Acid-Insolusle Substances 

Sampfe solution: Dissolye 2.0 g m 30 ml of 4 N hydro- 
chloric add, and heat to boiling. 

Analysis: FiSter the mixture, wash the residue with hot 
water, and ignite. 

Aeceptance criteria; 0.5%; the weight of the residue is 
NMT 10 mg. 

O CARBONATE 

Sampie solution: Mix 2 g with 50 mL of water. 

Analysis' Add an excess of 3 N hydrochloric add to the 
Sampie solution . 

Aeceptance criteria: The Analysis does not cause morę 
than a slight effervescence. 

ADDITGONAL REQUIREMENT5 

* Packaging and Storage: Preserve in tight containers. 


CalcBum Hydro^ede Topical Solutiorc 

» Calcium Hydroxide Topical Solution is a solu¬ 
tion containing, in each 100 mL, not less than 
140 mg of calcium hydroxide [Ca(OH) 2 ], 

Prepare Calcium Hydroxide Topical Solution as 
follows (see Pharmaceutical Compounding — Non- 
sterile Preparations (795)): 


Calcium Hydroxide. 3 g 

Purified Water. lOOOmL 


Add the Calcium Hydroxide to 1000 mL of cooi 
Purified Water, and agitate the mixture vigorously 
and repeatedly during 1 hour. Allow the excess 
caicium hydroxide to settle. Dispense only the 
elear supernatant. 

NOTĘ-— The solubility of calcium hydroxide, which 
varies with the temperaturę at wnich the solution 
is stored, ts about 170 mg per 100 mL at 15° and 
less at a higher temperaturę. The official concen- 
tration is based upon a temperaturę of 25°. 

The undissolved portion of the mixture is not 
suitable for preparing additional quantities of Cal¬ 
cium Hydroxide Topical Solution. 

Packaging and storage—Preserve in well-filled, tight con- 
Lainers, at a temperaturę not exceeding 25°. 

Identification— 

A: It absorbs carbon dioxide tram the air, a film of cal¬ 
cium carbonate forming on the surface of the liquid, 

B: When heated, it becomes turbid, owing to the separa- 
tion of calcium hydroxide. 

C: It responds to the tests tor Calcium (191). 

Alkalies and their carbonate;—A portion of it, saturated 
with carbon dioxide and subsequent!y boiled, is neutral in 
reaction. 

Assay—Pipet lOOmL of Topical Solution into a suitable 
Container, add 50 mL of water, 15 mL of 1 N sodium hy- 
droxide, and 300 mg of hydroxy naphtho! biue, and titrate 
with 0.05 M edetate disodium VS to a blue endpoint. Each 
mL of 0.05 M edetate disodium is equivalent to 3.705 mg 
of caicium hydroxide [Ca(OH) 2 J, 


Calcium Lacfafe 



C 6 H 10 CaO 6 ■ 5H 2 0 30830 

QHioCaOe 218,22 

Propanoic add, 2-hydroxy-, calcium salt (2:1), hydrate; 

Calcium factate (1:2) hydrate [41372-22-9]. 

Calcium lactate (1:2) pentahydrate [5743-47-5]. 

Anhydrous [814-80-2]. 

DEFIN1HON 

Calcium Lactate contains NLT 98.0% and NMT 101.0% of 
calcium lactate (C 6 H TD CaOó), calcu la ted on the dried basis, 

IDENTIFICATION 

■ A. Identification Tests—General, Caltium (191): Meets 
the reguirements 

* B. Gnfrared absorption (197K) 

ASSAY 

9 Procedurę 

Sampie: Weighed portion of Calcium Lactate equivalent 
to 350 mg of GHioCaOć 

Blank: 150 ml of water and 2 ml of 3 N hydrochloric 
acid 

Titrimetric system 
(See Titrimetry (541),) 

Modę: Direet titration 

Titrant: 0.05 M edetate disodium VS 

Endpoint detectfon: Visua] 

Analysis: Dissolve the Somple in a mixture of water and 
3 N hydrochloric add (150:2). While stirring with a 
magnetic stlrrer, add 30 mL of Titrant from the titration 
buret. Add 15 ml of 1 N sodium hydroxide and 
300 mg of hydroxy naphtho! blue, and continue the 
titration to a biue endpoint Perform the Blank 
determination. 

Calculate the percentage of calcium lactate (C 6 hhoCaO e ) 
in fhe Sampfe taken: 

Result = ([(Vs - V 9 ) x M x Fj/W) x 100 

1/5 - Titrant volume consumed by the Sampie (mL) 

Vb - Titrant volume consumed by the Blank (mL) 

M ~ iitrant molarity (mM/ml) 

F = equivalency factor, 218.2 mg/mM 
W = Sampie weight (mg) 

Aeceptance critena: 98.0%-101.0% on the dried basis 

IM PU RE Tl ES 


Defete the folio wing: 

Heavy Metals (231) 

Test prepa radon: Dissolve 1 g in 2,5 mL of 1 N acetic 
acid, and di!ute with water to 25 mL. 

Aeceptance critena: NMT 20 ppm* (omcini Hrm-zoio} 

* Limit of Magnesium and Alkali Salts 

Sampie: l.Og Calcium Lactate 

Analysis: Mix the Sampie with 40 mL of water, carefuJIy 
adef 1 mL of hydrochloric acid, and heat the solution to 
boiling. Rapidly add 40 mL of oxalic acid TS, and stir 
yigorously until precipitation is wel! established. Add 
immedlately to the warm mixture 2 drops of methy] red 
TS and then 6 N ammontum hydroxide, dropwise, until 
the mixture is just aJkaline. Cool to room temperaturę, 
transfer to a 100-mL graduated cylinder, dilute with 
water to 100 mL, mix, and allow to stand for 4 h or 
overnight. Fiiter, and to 50 mL of the elear filtra te in a 
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platinum dish add 0.5 ml of sulfuric add. Evaporate the 
mixture on a steam bath to a smali volume. Ćarefully 
heat over a free ffame to dryness, and continue heating 
to complete decomposifion and volatillzatfon of ammo- 
nium salts. Finally, ignite the residue to constant 
weight 

Aeceptance criteria: NMT 1,0%: The weight of the res¬ 
idue does not exceed 5.0 mg, 

* VOLATTLE FATTY ACID 

Sample solution: Stir 500 mg of Calcium Lactate with 
1 mL ot sulluric acid, and warm. 

Acceptance criteria: The mixture does not emit an 
odor of volatile fatty add. 

SPECIFIC TESTS 

* Aciorry 

Sampfe solution: 50 mg/mL 

Analysis: Titrate 20 mL of Sompie solution with 0.10 N 
sodium hydroxide, using phenolphthalein TS as the 
indkator. 

Acceptance criteria: NMT 0.50 mL Is required for neu- 
tralization, equivalent to NMT 0,45% as lactic add, 

* Loss on Dryinc (731) 

Sample: 1~2g 

Analysis: Distribute the Sample evenly in a suitable 
weighing dish to a depth of NMT 3 mm, and dry at 
120 c for 4 h. 

Acceptance criteria: See Tobie 7. 


Table 1 


Form 

Loss on Dryinca (%) 

Pentahydrate 

22.0-27.0 

Tri hydra te 

15.0-20.0 

Monohydrate 

5.0-8.0 

Anhydrous 

NMT 3.0 


ADDUIONAL REQU1REMENTS 

* Packaging and Storage; Preserve in tight containers. 

* Labeling: The label indfcates whether it is the dried form 

or is hydrous; if the latter, the label indicates the degree 
of hydration, Where the quantity of Calcium Lactate is 
indicated in the labeling of any solution containing Cal¬ 
cium Lactate, this shali oe unoerstood to be in terms of 
calcium lactate pentahydrate (C 6 HToCaOń ■ SLUO), 

* USP REFERENCE 5TANDAR0S (11) 

USP Calcium Lactate RS 


Calcium Lactate Tablets 


DEFINmON 

Calcium Lactate Tablets contain NLT 94,0% and NMT 
106,0% of the labeled amount of calcium lactate penta¬ 
hydrate (CfrHioCaOa - 5H 2 0). 

[Notę—A n equivalent amount of Calcium Lactate with less 
water of hydration may be used in place of calcium lac¬ 
tate pentahydrate {CeHioCaO* ■ 5H 2 0) in preparing Cal¬ 
cium Lactate Tabfets.] 

IDENTIFICATION 

* A. Identification Tests— General, Calcium (191) 

Sample solution: A filtered solution, equivafent to 
50 mg/mL of calcium lactate pentahydrate from pow- 
derecf Tablets 

Acceptance criteria: Meet the reguirements 

* B. IDENTIFICATION TESTS—GENERAL, Lactate (191) 

Sample solution: A filtered solution, equivalent to 
50 mg/mL of calcium lactate pentahydrate from pow- 
derea Tablets 


Acceptance criteria: Meet the requirements 

ASSAY 
o Procedurę 

Sample: A portion of the powder from NLT 20 finely 
powdered Tablets, equivalent to 350 mg of calcium lac¬ 
tate pentahydrate (CćHioCaO* * ■ 5H?0) 

Blank: Proceed as directed in the Anałysis without the 
Sample * 

Titrimetric system 
(5ee Titrimetry (541).) 

Modę: Direct titration 
Titrant: 0,05 M edetate disodium VS 
indicator: Hydroxy naphthof blue, 300 mg 
Endpolnt detection: Visual 
Analysrs; Transfer the Sample to a suitable Container, 
and add 150 ml of water and 2 mL of 3 N hydrochloric 
add, Stir, using a magnetic stirrer, for 3-5 min. While 
stirring, add 15 mL of Titrant from a 50-mL buret. Add 
15 mL of 1 N sodium hydroxide and 300 mg of hy- 
droxy naphtho) blue, and continue the titration to a 
blue endpoint. Perform a Blank determination. 

Calculate the percentage of the labeled amount of cal¬ 
cium lactate pentahydrate (CaHioCaOs ■ 5H 2 Q) in the 
portion of Tablets taken: 

Result ^ {[{^ * V$ x M x F ]/W) x 100 

Vs - Titrant volume consumed by the Sample (mL) 

14 = Titrant volume consumed by the Blank (mL) 

M - actual molarity of the Titrant (mM/mL) 

F - equivalency factor, 308.4 (mg/mM) 

W - nominał weight of calcium lactate 

pentahydrate in the Sampfe taken (mg) 
Acceptance criteria: 94.0%-106.0% 

PERFORMANCE TESTS 

* Dissolution, Procedurę for a Pooied Sample (711) 

Medium: Water; 500 mL 
Apparatus 1; 100 rpm 
Time: 45 min 

Analysfs: Determine the amount of calcium lactate pen¬ 
tahydrate (CsHioCaOe ■ 5H 2 Q) dissolved, as directed in 
the Assay , making any necessary modifications. 
Tolerances: NLT 75% (Q) of the labeled amount of cal¬ 
cium lactate pentahydrate {CćHioCaOs * 5H?G) is 
dissofved. 

• Uniformity of Dosage Units (905): Meet the 

reguirements 

ADD9TIONAL REQUIREMENTS 

• Packaginc and Storage: Preserve in tight containers, 

* Labeling: The quantity of Calcium Lactate stated in the 

labeling is in terms of calcium lactate pentahydrate. 


CaEcium Lactobionate 



C*tH«CaOj, ■ 2HjO 790.68 

D-Gluconic acid, 4-0/TD-qalactopyranosyk calcium salt 
(2:1), dihydrate; 

Lactobionic add, calcium salt (2:1), dihydrate; 

Calcium lactobionate (1:2), dihydrate [110638-68-1]. 
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DEFINITION 

Calcium Lactobionate contains NIT 96.0% and NMT 
102.0% of calcium lactobionate (C^H^CaOM * O). 

IDENTIFICATION 

» A. Identification Tests—General, Calcium <T 91): A 
20 mg/mL solution meets Lhe requirements. 
e B. INFRARED A8SORPTION (197K) 

* C. ThIN LAYER C h RO MATO GRA PHY 

Standard Solutions 10 mg/mL of USP Calcium Lacto¬ 
bionate RS In water 

Sample solution: 10 mg/mL of Calcium Lactobionate in 
water 

Chromatographio system 

(See Chromotograpny {621), Thin-Layer Chromato- 
graphy .) 

Modę: TLC 

Adsorbent: 0.25-mm layer of chromatographic silica 
ge! 

Application volume: 5 pL 

Developing solvent system: Alcohol, ethyl acetate, 
ammonium hydroxide, and water (50:10:10:30) 

Spray reagent: Dissolve 2.5 g of ammonium molyb- 
oate in 50 mL of 2 N sulfuric acid in a 100-mL votu- 
metric fiask, Add 1.0 g of ceric sulfate, swirl to dis- 
so!ve, di lute with 2 N sulfuric acid to volume, and m ix. 
Analysis: 

Samples: Standard solution and Sample solution 
Develop the chromatogram untrl the sotvent front has 
moved about three-fourths of the length of the piąte, 
Rem ove the piąte from the cham ber, and d ry at 100° 
for 20 min, Al Iow to cool, and spray with the Spray 
reagent. Heat the piąte at 110 C for about 10 min. 
Acceptance criteria: The principal spot of the Sample 
solution corresponds in color, size, and Rp value to that 
of the Standard solution. 

ASSAY 
« Procedurę 

Sample: 800 mg of Calcium Lactobionate 
Blank: 150 mL of water and 2 ml of 3 N hydrochloric 
acid 

Titrimetric system 
(See Titrimetry (541).) 

Modę: Direct titration 

Titrant: 0.05 M edetate disodium VS 

Endpoint detection: Yisual 

Analysis: DissoIve the Sample in a mixture of water and 
3 N hydrochloric add (150:2). While stirring with a 
magnetic stirrer, add 15 mL of Titrant from the titration 
buret Add 15 mL of 1 N sodium hydroxide and 
300 mg of hydroxy naphthol blue, and continue the 
titration to a blue endpoint. Perform the Blank 
determination. 

CalcuJate the percentage of calcium lactobionate 
(C^H^CaO u ■ 2H_?0) in the Sample taken: 

Result = [[(V s - V B ) xMx f\!W] x 100 

V$ - Titrant volume consumed by the Sample (mL) 

Vb - Titrant volume consumed by the Blank (mL) 

M = Titrant molarity (mM/mL) 

T - equivalency factor ; 790,7 mg/mmoi 
W = Sample weight (mg) 

Acceptance criteria: 96.0%-] 02.0% 

IMPURITIES 
O Halides 

Standard solution: 0.7 mL of 0.020 N hydrochloric 
acid 

Sample: 1,2 g 

Analysis: Proceed as directed for Chloride and Sulfate 
(221), Chloride. 


Acceptance criteria: NMT 0.04% 

* Chloride and Sulfate, Sulfate (221) 

Standard solution: 1 mL of 0.020 N sulfuric acid 
Sample: 2.0 g 

Analysis: Dissolve the Sample in boi ling water. 
Acceptance criteria: NMT 0.05% 

Dclctc the fotSowing: 
ł * Heavy Metals (231) 

Test preparation: Mix 1 g in 4 mL of 1.2 N hydrochlo- 
ric acid. Add water to matce 25 mL, warm gentfy umil 
dissolved, and cool to room temperaturę. 

Acceptance criteria: NMT 20 ppm# aoi 

* Reduong Substances 

Sample: 1.0 g of Calcium Lactobionate 
Blank: 20 mL of water 
Titrimetric system 
(See Titrimetry (541),) 

Modę: Residua! titration 
Titrant: 0.1 N iodine VS 
Back-titrant: 0,1 N sodium thlosulfate VS 
Endpoint detection: Yisual 
Analysis: Transfer the Sample to a 250-mL conical fiask, 
dtsso!ve In the Blank f and add 25 mL of alkallne cupric 
citrate TS. Cover the fiask, boil gently for 5 min, accu- 
rateiy timed, and cool rapidly to room temperaturę. 

Add 25 mL of 0.6 N acetic add, 10.0 mL of Titrant, and 
10 ml of 3 N hydrochloric acid, and Utratę with Back- 
titrant, adding 3 mL of starch TS as the endpoint is ap- 
proached, Peirorm the Blank determination. 

Calculate the percentage of reducing substances (as 
dextrose) in the Sample taken: 

Result = {f(Y fi - V s ) x N x Fj/W} x 100 

V B - Back-titrant v olume consumed by the Blank 
(mL) 

Y s - Back-titrant volume consumed by the Sample 
(mL) 

N = Back-titrant norma li ty (mEq/mL) 

F s= equiva!ency factor, 27 mg/mEq 

W - Sample weight (mg) 

Acceptance criteria: NMT 1.0% 

5PECIFIC TESTS 

* Optical Rotation, Spedfjc Rotation (781S) 

Sample solution: 1 00 mg/mL 
Acceptance criteria: +22.0° to +2ó.5 p 
8 pH (791) 

Sample solution: 50 mg/mL 
Acceptance criteria: 5.4-7.4 

ADPITBONAL REQUIREMENT5 

« Packaging and Storage: Preserye in well-closed 
containers. 

8 USP REFERENCE STANDARDS (11) 

USP Calcium Lactobionate RS 


Calcium Levulinate 



o J, 


CioHuCaOs ■ 2HjO 306.32 

C,oH, 4 CaO ń 270.30 

Pentanoic add, 4-oxo-, calcium salt (2:1), di hydra te; 

Calcium levulinate (1:2) dihydrate [5743-49-7]. 

Anhydrous [591-64-0], 
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DEFINITBON 

Caldum Levulinate contains NLT 97,5% and NMT 100,5% 
of caldum levulEnate (C^H^CaDe), cafculated on the 
dried basis. 

IDENTIFICATION 

* A. Identification Tests—General, Calcium <191): A 

100 mg/mL solution meets the requirements. 

® B. 

Sample solution: 0,5 q in 5 mL of water 
Analysis: To the Sample solution add 5 ml of 1 N so- 
dium hydroxide, and fElter. To the filtrate add 5 mL of 
fodćne T5. 

Acceptance criteria: A precipitate of jodoform is 
proauced, 

ASSAY 

* Procedurę 

Sample: 600 mg of Calcium Levulśnate 
Blank: 150 mL of water containing 2 ml of 3 N hydro- 
chloric acid 
Tftrimętne system 
(See Titrimetry <541).) 

Modę: Direct titration 
Titrant: 0.05 M edetate disodium VS 
Endpoint detectlon; Visual 
Analysis: DEssolve the Sample in 150 mL of water con¬ 
taining 2 mL of 3 N hydrochloric acid. Whrle stirring 
with a magnetic stirrer, add 30 mL of Titrant from the 
titration buret, Add 15 mL of 1 N sodium hydroxide 
and 300 mg of hydroxy naphthol blue, and continue 
the titration to a blue endpoint. Perform the Blank 
determination. 

Calculate the percentage of calcium levulinate 
(CioHuCaOó) in the Sample taken: 

Result = {f (V s - Vb) x M x Fl/W) x 100 

Vs ~ Titrant voEume consumed by the Sample (mL) 

V e = Titrant votume consumed by the Blank (mL) 

M - Titrant molarity (mM/mL) 

F - equivalency factor, 270.3 mg/mM 

W - Sample weight (mg) 

Acceptance criteria: 97,5%“100.5% on the dried basEs 

IMPURITIES 

* Chloride and Sulfate, Chloride (221) 

Standard: 1,0 mL of 0,020 N hydrochloric add 
Sample: 1.0 g 

Acceptance criteria: NMT 0,07% 

* Chloride and Sulfate, Sulfate (221) 

Standard: 1.0 mL of 0,020 N sulfurie acid 
Sample: 2.0 g 

Acceptance criteria: NMT 0.05% 


* pH (791) 

Sample solution: 100 mg/mL 
Acceptance criteria: 7.0^8.5 
a Loss ON Drying (731): Dry a sample at a pressure not 
exceeding 5 mm of mercury at 60 c for 5 h: it loses 
10.5%-12,0% of its weight. 

ADDITIONAL REQU1R£MENTS 

o Pa CK ag ING AND Storage: Preserve in wefl-dused 
containers. 


CalcBum Leyialinate iniectiors 

» Calcium Levulinate Injection is a sterile solution 
of Calcium Levulinate in Water for Injection. It 
contains not less than 95.0 pereent and not morę 
than 105,0 pereent of the labeled amount of 
CioHuCaOó ■ 2HzO t 

Packagiirig and storage—Preserve in singEe-dose contain¬ 
ers, preferably of Type I glass, 

Labeimg—The label States the tata! osmolar concentration 
in mOsmol per L. Where the contents are less than 100 mL, 
or where the labef States that the Injection is not for direct 
injection but is to be diluted before use, the label alterna- 
tively may State the total osmolar concentration En mOsmol 
per mL, 

OSP Referemce staodards (11)— 

USP Endotoxin RS 

Identification—Et responds to the Identification tests under 
Co/c/u/7i Levuiinate. 

Bacfenal Endotoxio5 Test (85)—It contains not morę 
than 35.70 USP Endotoxin Units per mg of calcium levu- 
linate. 

pH (791): between 6.0 and 8.0. 

ParfkuJate Matter in Injections (788): meets the re- 
guirements for small-volume injeetions, 

Othes' reguirements—It meets the reguirements under im 
jections and Implanted Drag Products (1). 

Assay—Transfer an accurately measured vo!ume of Injec- 
tion, equiva!ent to about 600 mg of calcium levultnate, to a 
400-mL beaker, add 2 mL of hydrochloric acid, and proeeed 
as dlrected in the Assay under Caldum Levulinate f beginnfng 
with "While stirring with a magnetic stirrer." Each mL of 
0,05 M edetate disodium Is equfvalent to 15.32 mg of 
Ci 0 H M CaO6-2H 2 0. 


Defete the following: 

Heaw Metals (231): NMT 20 ppm* (QriiciamaiviGiB 3 

o REDUCSNG Sugars 

Sample: 0.50 g 

Analysis: Dissolve the Sample in 10 mL of water, add 
2 mL of 3 N hydrochloric acid, boil for about 2 min, 
and cool. Add 5 mL of sodium carbonate T$, aElow to 
stand for 5 min, dilute with water to 20 mL, and filter, 
Add 5 mL of the elear filtra te to 2 mL of a! kalinę cupric 
tartrate TS, and boEl for 1 min. 

Acceptance criteria: No red precipitate is formed 
immediately. 


Calcium Pasitothenate 



CisH^CaNzGio 476.53 

/^Alaninę, N-(2,4“dihydroxy-3,3-dimethy[“l -oxobutyl)-, cal- 
cium salt (2:1), (/?)-; 

Calcium D-pantothenate (1:2) [137-08-6]. 


SPEOFIC TESTS 

o melting Rangę or Temperaturę, C lass I (741): 
119°-125° 


DEFINITBON 

Calcium Pantothenate Es the calcium salt of the dextrorota- 
tory isomer of pantothenic add. It contains NLT 98,0% 
and NMT 102.0% of calcium pantothenate 
(CiaH^Ca^Oio), calculated on the dried basis. 
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IDENTIFICATSON 
■ A, 0NFRARED ABSORPTION (197K) 

• B. IDENTIFICATION TeSTS—GENERAL, Culdum (191): A 
50-mg/mL solution meets the requirements. 

® C Optical Rotation, Specific Rotation <781S) 

Sample solution: 50 mg/mL in water 
Acceptance criteria: +25.0° to +27.5° 

A$SAV 
& Procedurę 

Buffer solution: Di$solve 3.2 g of monobasic sodium 
phosphate in 1 L of water; adjust with 1 N sodium hy- 
droxide to a pH of 5,5, 

Mobile phase: Acetonitrile and Buffer solution (2:98) 
System suitability solution: 0 A mg/mL of USP Calcium 
Pantothenate RS and 0.5 mg/mL each of USP ^-Alaninę 
RS, USP Sodium D-Pantoate RS, and USP Pantolactone 
RS in water 

Standard solution: 0,5 mg/mL of USP Calcium Panto¬ 
thenate RS in water 

Sample solution: 0.5 mg/mL of Calcium Pantothenate 
in water 

Chromatographic system 

(See Chromatogropny (62 1), System Suitability,) 

Modę: LC 

Detector: UV 200 nm 

Cofumn: 4,6-mm x 25-cm; 5-pm packing LI 

Cofumn temperaturę: 35° 

Flow ratę: 2 mL/min 
fnjection volume: 10 pL 
System suitability 

Samples: System suitability solution and Standard 
solution 

[Notę—T he refative retention tlmes for /3-afanine, 
pantoic add, pantothenic acid, and pantolactone are 
03, 0,6, 1,0, and 1.9 min, respectively.] 

Suitability requirements 

Resolution: NIT 5.0 between pantothenic acid and 
pantoic acid peaks, System suitability solution 
Talling factor: NMT 2.0, Standard solution 
Relative standard deviatlon: NMT 2,0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of calcium pantothenate 
(C^H^CaNzCho) in the portion of Cafcium Pantothen¬ 
ate taken: 

Resuft = (rjrs) x (Cs/Co) x 100 

fu = peak response from the Sample solution 

r$ = peak response from the Standard soiution 

Cs = concentration of USP Calcium Pantothenate 
RS in the Standard solution (mg/mL) 

Cu - concentration of Calcium Pantothenate in the 
Sample solution (mg/mL) 

Acceptance criteria: 98.0%-l 02.0% on the dried basis 

OTH m OOMFONENTS 
« Content of Calcium 

Sample: 800 mg of Calcium Pantothenate 
Blank: 150 mL of water containing 2 mL of 3 N hydro- 
chloric acid 
Titrimetrie system 
(See Titdmetry (541),) 

Modę: Direct titration 
Titrant: 0.05 M edetate disodrum VS 
Endpoint detection: Visual 
Analysis: Disso1ve the Sample in 150 mL of water con¬ 
taining 2 mL of 3 N hydrochloric acid. Add 15 mL of 
1 N sodium hydroxide and 300 mg of hydroxy naph- 
thol bfue, and titrate with Titrant to a distinct biue 
endpoint. Perform the Blank determination. 


Cal cu la te the percentage of calcium (Ca) in the Sample 
taken: 

ResulL = {[(V 5 - V 8 ) x M x F\/Wj x 100 

= Titrant volume consumed by the Sample (mL) 
V& - Titrant volume consumed by the Blank (mL) 

M - actual molarity of the Titrant (mmol/mL) 

F ~ equivalency factor, 40.08 mg/m mol 
W = Sample weight (mg) 

Acceptance criteria: 8.2%-8.6% on the dried basis 

IMPURITIE5 


Defete the foliowing: 

•t Heavy Metals (231) 

Test preparation: 1.0 g in 25 mL of water 
Acceptance criteria: NMT 20 ppm* * (ottoai i-^oia) 

SPECIFIC TESTS 

* ALKALINITY 

Sample: 1.0 g 

Analysis: Dissolve the Sample in 15 mL of carbon diox- 
ide-free water in a smali fiask. As soon as the solution is 
complete, add 1.0 mL of 0.10 N hydrochloric add, then 
add 0.05 mL of phenolphthalein TS, 

Acceptance criteria: No pink color is produced within 
5 s, 

* LOSS ON DRYfNG (731) 

Analysis: Dry at 105 Q for 3 h. 

Acceptance criteria: NMT 5.0% 

ADDITIONAL REQUIBEMENTS 

* PACKAGfNG AND STORAGE: Preserve in tight containers. 

O USP reference STANDARDS (11) 

USP ^-Alaninę RS 

USP Calcium Pantothenate RS 

USP Pantolactone RS 

USP Sodium D-Pantoate RS 


Calcium Pantothenate Tablets 


DEFINITION 

Catcium Pantothenate Tablets contain NLT 95.0% and NMT 

115.0% of the fabefed amount of the dextrorotatory iso- 

mer of calcium pantothenate (OBhUzCaNzCho). 

IDENTIFICATION 

* A, Identification Tests—General, Calcium (191) 

Sample solution: Digesl a guantity of powdered Tab¬ 
lets, equivalent to 150 mg of calcium pantothenate, 
with 15 ml of 1 N sodium hydroxide, and filter. 

Acceptance criteria: Meet the requirements 

o B. 

Sample solution: 5 mL of the fiitrate obtained tn Identi¬ 
fication test A 

Analysis: Add 5 mL of 1 N hydrochloric add and 
2 drops of ferrfc chioride TS to the Sample solution. 

Acceptance criteria: A strong yeilow color is produced. 

ASSAY 

* Calcium pantothenate 

Buffer solution: DissoNe lO.Og of monobasic potas- 
sium phosphate in 2000 mL of water, and adjust with 
phosphonc acid to a pH of 3.5. 

Mobile phase: Methanol and Buffer soiution (1:9) 

System suitability soiution: 0.5 mg/mL of USP Calcium 
Pantothenate RS and 0.1 mg/mL of USP Racemic 
Panthenol RS in water 

Standard solution: 0.5 mg/mL of USP Calcium Panto¬ 
thenate RS in water 
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Sampie solution: Finely powder NIT 20 Tablets. Trans¬ 
fer a portion of Che powder, equivalent to 50 mg of 
calcium pantothenate, to a 100“ml volumetric fiask. 
Add 5 ml of methanol, and swirl the fiask to disperse. 
Di lute with water to volume, mbc, and filter. 
Chromatographic system 
(See Ch romatog ropny {62^) / System Suito bili ty.) 

Modę: LC 

Detector: UV 205 nm 

Column: 4.6-mm x 25-cm; 5-pm packing 11 

Column temperaturę: 50° 

Flow ratę: 2 ml/min 
Injection volume: 25 jlL 
System suitability 
Sample: System suito bil i ty solution 
[Notę —The relative retentlon times for pantothenate 
and panthenol are 1.0 and 1.1, respectively.] 
Suitability requirements 
Resolution: NLT 1.5 between pantothenate and 
panthenol 

Relative standard deviafIon: NMT 2.0% 

Analysis 

Sam pies: Standard solution and Sample solution 
Measure the peak areas for calcium pantothenate. 
Calculate the percentage of the labeled amount of tai- 
dum pantothenate (CiBkhzCaNzOto) in the portion of 
Tablets taken: 

Result ~ (rdr$) x (Q/Cu) x 100 

ru = peak area from the Sample solution 

rs ~ peak area from the Standard solution 

Cs = concentration of USP Calcium Pantothenate 
RS in the Standard soluiion (mg/mL) 

Cy = nominał concentration of calcium 

pantothenate in the Sample solution (mg/mL) 
Acceptance criteria: 95.0%-115.0% 

OTHER COMFONENTS 
* CONTENT OF CALCIUM 

Sample: A portion of the powder from NLT 20 finely 
powdered Tablets, equivalent to 500 mg of calcium 
pantothenate 

Blank: Proceed as directed in the Analysis, with out the 
Sample. 

Titrimetric system 

(See Titrimetry {$4 1).) 

Modę: Direct titratlon 
Titrant: 0.05 M edetate disodium VS 
Indicator: Hydroxy naphthol blue, 300 mg 
Endpoint detectron: Yisual 
Analysis: Transfer the Sample to a suitable crucible, Ig- 
nite, gently at first, until free from carbon, Cool the 
crucibfe. Add 10 ml of water, and dissolve the residue 
by adding sufficient 3 N hydrochloric acid, dropwise, to 
completely dissoJve, Transfer the solution to a suitable 
Container, and dilute with water to 150 mL, Add 15 ml 
of 1 N sodium hydroxide, then add the Indicator , Ti tratę 
with Titrant to a distinct blue endpoint. Perform a blank 
determination. 

Calculate the percentage of calcium in the content of 
calcium pantothenate, as determined by the Assay , in 
the portion of Tablets taken: 

Result = {[(V s - Va) x M x F}/W} x 100 

Ys - Titrant volume consumed by the Sample (mL) 

V B = Titrant vo!ume consumed by the Blank (ml) 

M = actual mofarity of the Titrant (mM/ml) 

F - equivalency factor, 40.08 mg/mM 

W - weight of calcium pantothenate In the Sample 
taken, as determined by the Assay (mg) 
Acceptance criteria: 7.9%-9J% of the weight of cal- 
cium pantothenate (CisH^Ca^Oia) En the Tablets, as 
determined by the Assay 


PERFORMANCE TESTS 

o Dbssolution, Procedurę for a Pooled Sample (711) 

Medium: Water; 900 ml 
Apparatus 2: 50 rpm 
Time: 45 min 

Mobile phase: Phosphoric acid and water (1:1000) 
Standard solution: A known concentration of USP Cal- 
cium Pantothenate R5 En Medium 
Sample solution: A filtered portion of the solution 
under test, suitably diluted with Medium if necessary, 
having a concentration of CighhzCaNzOio similar to that 
of the Standard solution 
Chromatographic system 
(See Chroma tog ropny (621), System Suitability.) 

Modę: LC 

Detector: UV 210 nm 
Column: 3.9-mm x 15-cm; packing LI 
Flow ratę: 1.5 mL/min 
Injection volume: 10 jllL 
System suitability 
Sample: Standard solution 
Suitability reguirements 
Relatjve standard deviat!on: NMT 3,0% 

Analysis 

Sampies: Standard solution and Sampie solution 
Cafcuiate the percentage of the labeled amount of cal- 
dum pantothenate (Gsl-hzCaNzOio) dissolved: 

Result - (rdrś) x [C 5 x D x ( VH)] x 100 

r u - peak area of calcium pantothenate from the 
Sampie solution 

r s = peak area of calcium pantothenate from the 
Standard solution 

G - concentration of the Standard solution 
(mg/mL) 

D = dilution factor for the Sample solution 
V = volume of Medium, 900 ml 
i - label claim (mg/Tablet) 

Tolerances: NLT 75% (Q) of the labeled amount of cal¬ 
cium pantothenate (CiaFUzCaNzOio) is dissolved. 

o Uniformu v of Dosage Units (905): Meet the 
reguirements 

ADDmONAL REQUIREMENTS 

• Packaging and Storach: Preserve in tight containers, 
o Labeling: Label the Tablets to indicate the content of 

dextrorotatory calcium pantothenate. 

* usp reference Standard* (11) 

USP Calcium Pantothenate RS 
USP Racemic Panthenol RS 


Racemic Calcium Pantothenate 


C TB H 32 CaN 2 O 10 476.53 

/j-Alanine, N-(2,4“dihydroxy-3,3-dimethyL1-oxobutyi)-, cal¬ 
cium salt (2:1), (±)-; 

Calcium DL-pantothenate (1:2) [6381-63-1], 

DEFINITION 

Racemic Calcium Pantothenate is a mixture of the calcium 
salts of the dextrorotatory and levorotatory isomers of 
pantothenic acid, It contains NLT 5.7% and NMT 6.0% of 
nitrogen (N), and NLT 8.2% and NMT 8.6% of calcium 
(Ca), both calculated on the dried basis. 

[Notę—T he physiological activity of Racemic Calcium Panto¬ 
thenate is approximately one-half that of Calcium 
Pantothenate.] 
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IDENTi FICATION 

* A. KNFRARED ABSORPTION (197K) 

a B. BDENTIFKATiON T£STS—CENERAL, Caldum (191): A 
50-mg/mL solution nneets the requirements. 

COMPOSITION 

* Nitro gen Determimation, Method I { 461) 

Sample: 500 mg 

Aridlyiis; Pioceed as directed in the chapten 
Acceptance criteria: 5,7%~6,0% on the dhed basis 

O CONTENT OF CALCIUIUI 

Sample: 800 mg 

Blank: 150 ml of water containlng 2 mL of 3 N hydro- 
chioric add 
Titrimetric system 
fSee Titrimetry (541}.) 

Modę: DErect trtration 
Titrant: 0,05 M edetate disodium VS 
Endpoint detectron: Visual 
Analysis: Dissolve the Sample in 1 50 mL of water con- 
taining 2 mL of 3 N hydrochloric acEd. Add 15 mL of 
1 N sodEum hydroxide and 300 mg of hydroxy naph- 
thol blue, and titrate with the Titrant to a distinct blue 
endpoint. Perform the Blank determination* 

Calculate the percentage of caldum (Ca) in the Sample 
taken: 

Result = ([(V 5 -V 9 )xMxF\fW}x 100 

l/s - Titrant volume consumed by the Sample (mL) 

V s - Titrant volume consumed by the Blank (mL) 

M = actuaJ molarity of the Titrant (mM/mL) 

F - equivalency factor, 40.08 mg/mM 

W - Sample weight (mg) 

Acceptance criteria: 8.2%-8.ó% on the dried basis 

IMPURITJES 


Deiete the folio wing: 

** Heaw Metals (231) 

Test preparation: 1.0 g in 25 mL of water 
Acceptance criteria: NMT 20 ppm# (OfndaJ Ha^oi&) 

SPEC1FRC TESTS 

* Optical Rgtation, Specific Rotatlon (781S) 

Test solution: 50 mg/mL in water 
Acceptance criteria: -0.05° to +0,05° 

* Alkalinity 

Sample: 1.0 g 

Analysis: Dissolve the Sample in 15 mL of carbon diox- 
idedree water in a smalf fiask. As soon as the solution is 
complete, add 1,6 mL of 04 0 N hydrochloric acid, anc 
then add 0.05 ml of phenolphthalein TS. 

Acceptance criteria: No pink cotor is produced within 
5 s. 

o Lq55 on Orying (731): Dry a sample at 1 05 a for 3 h: it 
loses NMT 5,0% of its weight, 

ADDmONAl REOUBREMENTS 

® Packaging and Storage: Preserve in tight containers. 
Labeling: Label preparations containing it in terms of the 
equivaEent amount of dextrorotatory calcium 
pantothenate. 


* USP Reference Standards (11) 

USP Calcium Pantothenate RS 


Dibasic Calcium Phosphate Dihydrate 
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Legend: +, will adopt and implement; will not stlpulate. 


Change to reod: 

Nonhamionized attrib&ites: Packaging and Storage , 

*• (Offioai i ^- 2 oi Limit of Fluoride, Iron 

Specific local attrihutes: Identification C (EP), Lead 
(USP), Description (]P) 

CaHP0 4 - 2 HjO 172.09 

Phosphoric acid, calcium salt (1:1); 

Calcium phosphate, dihydrate (1:1) [7789-77-7]. 

DEFENITiON 

Dibasic Calcium Phosphate Dihydrate contains two mole- 
cules of water of hydration, It contains NLT 98.0% and 
NMT 105.0% of dibasic calcium phosphate dihydrate 
(CaHPCL - 2H 2 0), 

IDENTIFICATION 

a A. 

Sample: 0.1 g of Dibasic Calcium Phosphate Dihydrate 

Analysis: Dissolve the Sample by warming in 10 mL of 
2 N hydrochloric acid. Add 2.5 mL of ammonia TS 
dropwise, with shaking, and then add 5 mL of amrno- 
nium oxalate TS. 

Acceptance criteria: A white precipitate is formed* 

o B. 

Sample: 0,1 g of Dibasic Calcium Phosphate Dihydrate 

Analysis: Dissolve the Sample in 5 mL of diiuted nltric 
acid. Warm the solution to 70°, and add 2 mL of 10% 
ammonium molybdate solution (freshly prepared). 

Acceptance criteria: A yellow precipitate of ammonium 
phosphomolybdate Es formed. 

A55AV 

° Procedurę 

Buffer: Dissolve 53.5 g of ammonium chlonde with suf- 
ficient water in a 1000-mL volumetric fiask. Add 570 mL 
of ammoma water, stronger, and dilute with water to 
volume. The pH of this solution 1$ 10.7. 

Sample solution: Transfer 400 mg of Dibasic Calcium 
Phosphate Dihydrate to a 200-mL voIumetric fiask. Dis- 
solve En 12 mL of diiuted hydrochioric add with the aid 
of gentle heat, if necessary, and dilute with water to 
yoiume. 

Blank: 20 mL of water containing 1.2 mL of diiuted hy¬ 
drochloric acid 
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Titrimetric system 

(See Titrimetry (54 1)*) 

Modę: Residual titration 
Titrant: 0,02 M edetate disodium VS 
Back-titrant: 0,02 M zinc sulfate V5 
Endpoint detection: Yisual 
Analysis: To 20.0 ml of the Sample soiution add 
25,0 mL of Titrant , 50 mL of water, and Smt of Buffer , 
Add 25 mg of eriochrome black T-sodium chloride Jndi- 
cator. litra te fhe excess Titrant with the Back-titrant. 
Perform a Blank determlnation in the same manrier. 
Calculate the pereentage of dibasic calcium phosphate 
dihydrate (CaHPO.i ■ 2HłO) in the sample taken: 

Result = {[(V B - V$) x M x F\/W\ x 100 

l/fi = Back-titrant volume consumed by the Blank 
(mL) 

l/i - Back-titrant votume consumed by the Sample 
(mL) 

M - actual molarity of the Back-titrant (mM/mL) 

F - equivalency factor, 172.1 mg/mM 
W - Sample weight (mg) In 20.0 mL of the Sample 
solution 

Acceptance criteria: 98.0%-105.0% 

IMPURIT1ES 

* Carbdmate 

Sample: I.Og of Dibasic Caldum Phosphate Dihydrate 
Analysis: Mix the Sample with 5 mL of carbon diGKide- 
free water, and immediately add 2 mL of hydrachloric 
add. 

Acceptance critena: No effervescence occurs. 

* Chloride and Sulfate, Chloride (221) 

Standard: 0,70 ml of 0,010 N hydrochiorlc acid 
Sample: 0,2 g of of Dibasic Caldum Phosphate 
Dihydrate 

Analysis; To the Sample add 20 mL of water and 1 3 mL 
of diluted nltrrc acid, and warm gently, if necessary, to 
completeiy disso!ve, Dilute with water to 100 mL, and 
fliter if necessary. To 50 mL of the filtrate add 1 mL of 
silver nitrate T5. 

Accceptance criteria: The turbidity of the Sample does 
not exceed that of the Standard (NMT 0,25%). 

* Chloride and Sulfate, Sulfate (221) 

Standard: 1.0 mL of 0,010 N suffuric acid 
Sample: 0,5 g of Dibasic Caldum Phosphate Dihydrate 
Analysis: To the Sample add 5 mL of water and 5 ml of 
diJuted hydrochloric add, and warm gently, if neces¬ 
sary, to completeiy dissoive. Dilute with water to 
100 mL, and fil ter if necessary. To 20 ml of the filtrate 
add 1 mL of diluted hydrochloric acid, and dilute with 
water to 50 mL. Add 1 mL of barium chloride T5. 
Accceptance criteria: The turbidity of the Sample does 
not exceed that of the Standard (NMT 0.5%). 

* Arsenic, Method l (211) 

Test preparation: 1,0 g in 25 mL of 3 N hydrochloric 
acid, diluted with water to 55 mL, Omit the addition of 
20 mL of 7 N sulfuric add specified in Procedurę : 
Acceptance criteria: NMT 3 jiq/q 

o Barium 

Sample: 0.5 g Dibasic Calcium Phosphate Dihydrate 
Analysis: HeaL Lhe Sample to boifing with 10 mL of 
water, and add 1 ml of hydrochloric acid dropwise, stir- 
ring after each addition, Allow to cool, and filter, if nec¬ 
essary. To the filtrate add 2 mL of potassium sulfate TS. 
Acceptance criteria: No turbidity is produced with i n 10 
min. 


Detete the folfawing: 

Heavy Metals, Method I (231) 

Test preparation: Warm 1,3 g with 3 mL of 3 N hydro- 
chloric acid unttl no morę drssałve$. Cool, dilute with 
water to 50 mL, and filter. 

Acceptance critena: NMT 30 ppm* (ofaiaj -m&) 

* Limit of Acid-Insoluble Substances 

Sample solution: DissoJve 5.0 g In a mlxture of 40 mL 
of water and 10 mL of hydrothlonc add by botling 
gently for 5 min, 

Analysis; After cooling, collect the insofuble substance 
on ashless filter paper, and wash with water untll the 
fast washing does not give a reaction for chloride (no 
turbidity results from the addition of silver nitrate TS), 
Ignite to completeiy Incinerate the residue and the 
ashless filter paper at 600 ± 50°. 

Acceptance criteria: The weight of the residue does 
not exceed 10 mg (NMT 0.2%), 

* Limit of Fluoride 

[Notę—P repare and storę all Solutions In plastlc 
containers.] 

Buffer solution: 294 mg/mL of sodium citrate dihy¬ 
drate in water 

Standard stock soiution: 1,1052 mg/mL of USP So¬ 
dium Fiuoride RS in water 

Standard solution: Transfer 20,0 ml of Standard stock 
solution to a 100-mL voiumetric fiask containing 
50.0 mL of Buffer solution, dilute with water to volume, 
and mix. Each mL of this solution contains 100 Lig of 
fiuoride łon, 

Sample solution: Transfer 2.0 g of Dibasic Caldum 
Phosphate dihydtrate to a beaker containing a plastic- 
coated stirring bar. Add 20 mL of water and 2.0 mL of 
hydrochloric add, and stir until dissolved. Add 50.0 mL 
of Buffer solution and sufficient water to make 100 mL, 
Ełectrode system: Use a fluoride-spedfic ion-Endlcatlng 
electrode and a silver-silver chloride reference ełectrode 
connected to a pH meter capable of measuring poten- 
tiais with a minimum reproducibillty of ±0.2 mV (see pH 
(79 1)). 

Analysis 

Samples: Standard solution and Sompie solution 
Standard response llne: Transfer 50.0 mL of Buffer so¬ 
lution and 2.0 mL of hydrochloric acid to a beaker, and 
add water to make 100 mL, Add a plastic-coated stir¬ 
ring bar, insert the efectrodes Into the soiution, stir for 
15 min, and read the potentiaf in mV. Continue stir¬ 
ring, and at 5-min inten/als add 100, 100, 300, and 
500 pL of Standard solution, reading the potential 5 
min after each addition. Plot the logarithms of the cu- 
mulative fiuoride łon concentratlons (0,1, 0.2, 0.5, and 
1,0 jig/mL) versus potential in mV. 

Rinse and dry the electrodes, insert them Into the 
Sample solution, stir for 5 min, and read the potential 
En mV, From fhe measured potential and the Stan¬ 
dard response linę determine the concentration, C (in 
pg/mL), of fiuoride ion in the Sample solution. 

CalcuJate the content of fiuoride (ppm) in the portlon 
of Dibasic Calcium Phosphate Dihydrate taken: 

Result = (Vx Q/W 

V ~ Sample soiution voJume (mL) 

C - concentration of fiuoride fon, determined from 
the Standard response line f In the Sample 
solution (pg/mL) 

W ~ weight of Dibasic Calcium Phosphate 

Dihydrate taken to prepare the Sampie 
solution (g) 

Acceptance criteria: NMT 50 ppm 
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5PECIFIC TEST5 

* Loss ON iCNITION (733) 

Sample: 1 g of Di ba sic Calcium Phosphate Dihydrate 
Analysis: Ignite the Sample at 800°-825° to constant 
weight 

Acceptance criteria: 24.5%-26.5% 

ADDITION AL REQUflREEVBENTS 

* Packacing and Storage; Presen/e in well-dosed contain- 

ers, No storage requirements spedfied. 

* USP Reference Standards (11) 

USP Sodium Fiuoride R$ 


Anhydrous Dibasic Calcium Phosphate 
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Change to read: 

Nonhamionized attributes: Packaging and storage, 

% (Office triati- 2 oi 6 j Limit of fiuoride, tron 

Specific local atfributes; Identification C (EP), Lead 
(USP), Description ()P) 

CaHPO,i 136.06 

Phosphoric add, calcium salt (1:1); 

Calcium phosphate (1:1) [7757-93-9]. 

DEFINITION 

Anhydrous Dibasic Calcium Phosphate contalns NLT 98.0% 
and NMT 103.0% of anhydrous dibasic calcium phos¬ 
phate (CaHPCb). 

ID ENTI FU C ATS O N 

o A. 

Sample: OJ g of Anhydrous Dibasic Calcium Phosphate 

Analysis: Dissolve the Sample by warming In 10 mL of 
2 N hydrochloric acid. Ado 2.5 ml of ammoma TS 
dropwise, with shaking, and then add 5 ml of ammo- 
nium oxalate T5, 

Acceptance criteria: A white predpitate is formed. 

9 B. 

Sample: 0.1 g of Anhydrous Dibasic Calcium Phosphate 

Analysis: Dissolve the Sample in 5 mL of diluted nitric 
acid. Warm the sofution to 70°, and add 2 mL of 10% 
ammonium molybdate solution (freshly prepared). 

Acceptance criteria: A yeElow precipitate of ammonium 
phosphomolybdate is formed. 

AS5AY 

« Procedurę 

Buffer: Dissolve 53,5 g of ammonium chloride with suf- 
ficient water in a 1 000-rnL volumetric fiask. Add 570 mL 
of ammonia water, stronger, and di lute with water to 
volume. The pH of this solution i$ 10.7, 


Sample solution: Transfer 400 mg of Anhydrous Dibasic 
Calcium Phosphate to a 200-mL volumetric fiask. Dis- 
solve in 12 mL of diluted hydrochloric acid with the aid 
of oentle heat, if necessary, and di lute with water to 
vo!ume. 

Blank: 20 mL of water containing 1.2 mL of diluted hy¬ 
drochloric acid 
Trtrimetric system 
(See Ti tri metry (541}.) 

Modę: Residual titration 
Titrant: 0.02 M edetate disodium V5 
Back-titrant: 0.02 M zinc sulfate VS 
Endpoint detection: Visual 
Analysis: To 20.0 mL of the Sample solution add 
25.0 mL of Titrant, 50 mL of water, and 5 mL of Buffer , 
Add 25 mg of eriochrome black T-sodium chloride indi- 
cator. Titrate the excess Titrant with the Back-titrant 
Perform a Blank determinatlon In the same manner, 
Calculate the percentage of anhydrous dibasic cafcium 
phosphate (ĆaHPO^) in the sample Laken: 

ResuEt - {[(14 - V s ) x M x F\fW] x 100 

14 - Back-titrant volume consumed by the Blank 

(mL) 

14 = Back-titrant volume consumed by the Sample 

(mL) 

M ~ actual molarity of the Back-titrant (mM/mL) 

F - equivalency factor, 136.06 mg/mM 
W = Sample weight (mg) in 20,0 mL of the Sample 
solution 

Acceptance criteria: 98.0%-103.0% 

IMPURITIES 

* Carbonate 

Sample: 1.0 g of Anhydrous Dibasic Calcium Phosphate 
Analysis: Mix the Sample with 5 mL of carbon dioxide- 
free water, and immediately add 2 mL of hydrochloric 
add. 

Acceptance criteria: No effervescence occurs. 

* Chloride and Sulfate, Chloride (221) 

Standard: 0.70 mL of 0.010 N hydrochloric acid 
Sample: 0.2 g of Anhydrous Dibasic Calcium Phosphate 
Analysis: To the Sample add 20 mL of water and 1 3 mL 
of diluted nitric acid, and warm gently, if necessary, to 
completely dissolve. Dilute with water to 100 mL, and 
filter if necessary. To 50 mL of the fiftrate add 1 mL of 
silver nitrate TS, 

Acceptance criteria: The turbidity of the Sample does 
not exteed that of the Standard (NMT 0.25%). 

* Chloride and Sulfate, Sulfate (221) 

Standard: 1.0 mL of 0.010 N sulfurie acid 
Sample: 0.5 g of Anhydrous Dibasic Calcium Phosphate 
Analysis: To the Sample add 5 mL of water and 5 mL of 
diluted hydrochloric acid, and warm gently, if neces¬ 
sary, to completely dissolve. Dilute with water to 
100 mL, and filter if necessary. To 20 mL of the fiftrate 
add 1 mL of diluted hydrochloric acid, and dilute with 
water to 50 mL. Add 1 mL of barium chloride TS, 
Acceptance criteria: The turbidity of the Sample does 
not exceed that of the Standard (NMT 0.5%). 

* Arsenic, Method I (211) 

Test preparation: 1.0 g in 25 ml of 3 N hydrochloric 
add, diluted with water to 55 mL. Omit the addition of 
20 mL of 7 N sulfuric acid specified in Procedurę. 

Acce pta n ce crite ri a: N MT 3 jig / g 

o Barium 

Sample: 0.5 g Anhydrous Dibasic Calcium Phosphate 
Analysis: Heat the Sample to boi ling with 1 0 mL of 
water, and add 1 mL of hydrochloric add dropwise, stir- 
ring after each addition. Allow to cool, and filter if nec¬ 
essary. To the filtrate add 2 mL of potassium sulfate TS, 
Acceptance criteria: No turbidity is produced wlthin 10 
min. 
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Deiete the following: 

** Heaw Metals, Method I <231) 

Test preparation: Warm 1.3 g with 3 ml of 3 N hydro- 
chbric acid until no morę dissolves. Cool, dilute with 
water to 50 mL, and filter. 

Acceptance criteria: NMT 30 ppm# 

* Limit of AcidInsoluble Substances 

Sample solution: Dissolve 5.0 g in a mixture of 40 mL 
of water and 10 mL of hydrochloric acid by borling 
gently for 5 min. 

Analysis: After cooling, collect the insolubfe substance 
on ashless filter paper, and wash with water until the 
last washing does not give a reaction for chloride (no 
turbidity results from the addition of silver nitrate TS)* * 
Ignite to completely incinerate the residue and the 
ashless filter paper at 600 ± 50°. 

Acceptance criteria: The weight of the residue does 
not exceed 10 mg (NMT 0.2%). 

• Limit of Fluoimde 

[NoTE^Prepare and storę all Solutions in plastic 
containers.] 

Buffer solution: 294 mg/mL of sodium citrate d«hy- 
drate in water 

Standard stoek solution: 1.1052 mg/ml of USP So¬ 
dium Fluoride RS in water 

Standard solution: Transfer 20.0 mL of Standard stock 
solution to a 100-mL volumetnc fiask containing 
50.0 mL of Buffer solution , dilute with water to volume. 
and mix. Each mL of this solution contains 100 pg of 
fluoride ion. 

Sample solution: Transfer 2.0 g of Anhydrous Dibasic 
Calcium Phosphate to a beaker containing a plastic- 
coated stirring bar. Add 20 mL of water and 2.0 mL of 
hydrochloric acid, and stir until dissolved. Add 50.0 mL 
of Buffer solution and sufficient water to make 100 mL. 

Electrode system: Use a fluoride-specific ion-indicating 
electrode and a silver-silver chforiae reference electrode 
connected to a pH meter capable of measuring poten- 
tials with a minimum reproducibility of ±0.2 mV (see pH 
( 79 1», 

Analysis 

Samples: Standard solution and Sample solution 
Standard response linę: Transfer 50.0 mL of Buffer so¬ 
lution and 2.0 mL of hydrochloric add to a beaker, ard 
add water to make 100 ml. Add a plastic-coated stir¬ 
ring bar, insert the eJectrodes into the solution, stir for 
15 min, and read the potential in mV t Continue stir¬ 
ring, and at 5-min intervals add 100, 100, 300, and 
500 pi of Standard solution, reading the potential 5 
min after each addition. Plot the logarithms of the cu- 
mulative fluoride ion concentrations (0.1, 0.2, 0.5, and 
1.0 ^ig/mL) versus potential in mV. 

Rinse and dry the electrodes, insert them into the 
Sample solution , stir for 5 min, and read the potential 
in mV t From the measured potential and the Stan¬ 
dard response Une determine the concentrafion, C (in 
jig/mL), of fluoride ton in the Sample sofution. 

Calcu la te the eon tent of fluoride (ppm) in the port i on 
of Anhydrous Dibasic Calcium Phosphate taken: 

Resuft = (V x Q/W 

V = Sample solution volume (mL) 

C = concentration of fluoride ton, determined from 
the Standard response linę , in the Sample 
solution (pg/mL) 

W i= weight of Anhydrous Dibasic Calcium 

Phosphate taken to prepare the Sampie 
solution (g) 


Acceptance criteria: NMT 50 ppm 

SPECIFIC TESTS 

* LOSS ON IGNITION <733) 

Sample: 1 g of Anhydrous Dibasic Calcium Phosphate 
Analysis: Ignite the Sample at 800°-825° to constant 
weight. 

Acceptance criteria: ó.ć%-8 ł 5% 

ADDITIONAL REQUIREMENT5 

* Packaging and Storace: Preserve in well-dosed contarn- 
ers. No storage requtrements specified. 

* USP Reference Standards (11) 

USP Sodium Fluoride RS 


Dibasic Calcium Phosphate Tablets 

DEFINITION 

Dibasic Calcium Phosphate Tablets contain NLT 92.5% and 
NMT 107.5% of the labeled amount of dibasic calcium 
phosphate dihydrate (CaHP04 ■ 2H 2 0). 

[NOTĘ—An equivalent amount of Dibasic Calcium Phosphate 
with less water of hydration may be used in place of 
CaHPCLt *2l-hG In preparing Dibasic Calcium Phosphate 
Tablets.] 

IDENTIFICATION 

* A. Identification Tests—Generał, Calcium (191) 

Sample solution: A filtered portion of the Sample solu¬ 
tion from the Assoy 

Acceptance criteria: Meets the requirements 

* B. Identification Tests^General, Phosphate (191) 

Sample solution: A filtered portion of the Sampie solu¬ 
tion from the Assay, neutralized with ammonium 
hydro xide 

Acceptance criteria: Meets the requirements 

ASSAY 

* Procedurę 

Sample solution: Transfer a portion of powder, equiva- 
leni to 1 g of dibasic calcium phosphate dihydrate, 
from NLT 20 powdered Tablets, to a 100-mL volumetric 
fiask containing 15 mL of hydrochloric acid and 10mL 
of water. Heat on a steam bath, with occasionaJ mixing, 
to dissolve the dibasic calcium phosphate, but not 
longer than 30 min. Cool, add water to volume, and 
mix. If the solution is not elear, filter, discarding the First 
10 mL of the fikrate. 

Blank: Water 
Titrimetrie system 
(See Tkrimetry (541).) 

Modę: Direct titration 
Titrant: 0.05 M edetate disodium VS 
indicator: Hydroxy naphthol blue 
Endpoint detection: Visual 
Analysis: Transfer 25,0 mL of the Sample solution to a 
250-mL beaker eąuipped with a magnetic stirrer. With 
constant stirring, add, m the order named, 0.5 mL of 
triethanolamine, 300 mg of indicator, and from a 50-ml 
buret, about 23 mL of Titrant Add sodium hydroxide 
solution (45 tn 100) until the initial red color changes 
to elear blue, Continue to add it dropwise until the 
color changes to viofet, and add an additional 0.5 mL. 
The pH is 12.3-12.5. Continue the titration dropwise 
with the Titrant to the appearance of a elear blue 
endpoint that persists for NLT 60 s. Perform a blank 
determination. 

Calculate the percentage of the labeled amount of di¬ 
basic calcium phosphate dihydrate (CaHPCh ■ 2H 2 0) in 
the portion of Tablets taken: 

ResuSt = {[(V$ - V 9 ) x N x F\/W} x 100 
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V$ - Titrant volume consumed by the Sample 
solution (mL) 

V B = Titrant vofume consumed by the Blank (mL) 

M = actuai molarity of the Titrant (mM/mL) 

F = equivalency facto r, 1 72,08 mg/mM 
W - nominał weight of dibasic caicium phosphate 
dihydrate in the Sample solution taken for 
Analysis (mg) 

Acceptance cnteria: 92.5%~107.5% 

PERFORMANCE TESTS 
o BlSSOLUTION (711) 

Medium: OJ N hydrochloric add; 900 mL 
Apparatus 2: 75 rpm 
Time; 45 min 

Standard solution; Solution having a known concentra- 
tion of caicium in Medium 

Sample solution: Filtered portion of the solution under 
test, suita bly diluted with Medium if necessary 
Instrumental conditions 
(See Atomie Absorption Spectroscopy (852).) 

Modę: Atomie absorptton spectrophotometry 
Analytical wavelenqtn: 422.7 nm 
Lamp: Caicium hoTlow-cathode 
Flame: Air-acetylene 
Analysis 

Sam pies: Standard solution and Sample solution 
Determlne the concentration of caicium (Ca) in the 5om- 
ple solution in comparison with a Standard solution. 
Calculate the percentage of the labeled amount of diba¬ 
sic caicium phosphate dihydrate (CaHPG,, - 2H 2 0) 
dissoh/ed: 

Resuit = (AJAs) x (Cj x D x VIŁ) x (H/A) x 100 

Au = absorbance of the Sample solution 
As - absorbance of the Standard solution 
Cs = concentration of caicium En the Standard 
solution (mg/mL) 

D = difution facto r for the Sample solution 
U - volume of Medium , 900 mL 
i - la bel claim (mg/Tablet) 

M r ~ molecular weight of dibasic caicium 
phosphate, 172.08 

At = atomie weight of caicium, 40,08 
Tolerances: NLT 75% (Q) of the labeled amount of di¬ 
basic caicium phosphate dihydrate (CaHPOi * 2H 2 0) is 
dissolved. 

o Uniformity of Dosage Units (905); Meet the 
requlrements 

ADDITIONAL REQUHREMENTS 

® Packaging amd Sto ragę: Preserve in well-dosed 
containers. 

* Labeling: The guantity of dibasic caicium phosphate 
stated in the labeling is in terms of dibasic caicium phos¬ 
phate dihydrate (CaHPO.i ■ 2H 2 0). 


CaBrimm ProflyeaylbopIfogB_ 

Caicium polycarbophil [9003-97-8], 

» Caicium Polycarbophil is the caicium salt of 
polyacrylic acid crossdinked with divinyl glycoL 

Packaging and storage —Presen/e in tight containers. 
Identification —When tested as directecl En the test for Ab- 
sorbing powep it absorbs about 35 times its origina! weight 


Loss on drying (731)—Dry it in vacuum at 130° for 
4 hours: it loses not morę than 10,0% of its weight, 
Absorbing power —Transfer about 250 mg, accurately 
weighed, to a tared 50-mL centrifuge tubę fitted with a 
tight ciosure. Add 35 mL of 0,1 N hydrochloric acid to the 
tubę, sea] the tubę, and shake by median ica! means for 
30 minutes. Centrifuge at 2000 rpm for 20 minutes, and de- 
cant and discard the supernatant. [notę —Exerdse care to 
avoid any loss of particie*.] Add 35 ml of OJ N hydrorhlo- 
ric acid, and shake for 30 minutes. Centrifuge, decanting 
and discard i ng the supernatant. Repeat the foregoing steps, 
using water instead ot acid. Add 35 mL of a sodium bicar- 
bonate solution (15 in 1000), and shake, venting as neces- 
sary to release any carbon dfoxlde liberated, Shake for 
1 hour, centrifuge, and decant the supernatant. Add 35 mL 
of sodium biearbonate solution (15 in 1000), and shake for 
1 hour. Aliow the tubę and contents to stand overnight or 
until the contents have settled, and centrifuge. Withdraw 
the supernatant, and weigh the tubę and contents. Calcu¬ 
late the weight of sodium biearbonate solution absorbed: 
not less than 35.0 g of the sodtum biearbonate solution is 
absorbed by 1.0 g of Caicium Polycarbophil, calculated on 
the dried basis. 

Content of cakluni—Transfer about 2 g of Caldum Poly¬ 
carbophil, accurately weighed, to a tared crucihle. Cover, 
leaving the lid slightly ajar, and place in a muffle furnace. 
Heat to 600° over 2 hours, inerease the temperaturę to 
1000° over 1 hour, and mafntain at 1000^ for 1 hour. Altów 
to cool siowly, Dissolve the residue in dilute hydrochloric 
acid (1 in 5), quantitatively transfer with the aid of dilute 
hydrochloric acid (1 En 5) to a IGO-mL volumetnc fiask, and 
dilute with dilute hydrochloric add (1 in 5) to volume. Pipet 
15 mL of this solution into a 250-mL beaker, and add, wnile 
stirring with a magnetic stirrer, 100 mL of water, 20.0 mL of 
0.05 M edetate disodium VS, and 300 mg of hydroxy naph- 
thol blue. Adjust with 1 N sodium hydroxide solution to a 
H of 9,0 to 9.5. Adjust with about 10 ml of 2 N sodium 
ydroxide to a pH of 12.4. Tltrate with 0.05 M edetate 
disodium VS to a persistent blue endpoint. Each mL of 0.05 
M edetate disodium is equiva!ent to 2.004 mg of caldum 
(Ca). The content of Ca round Es not less than 18,0% and 
not morę than 22.0%, calculated on the dried basis. 


Caicium Saccharate 




PM OH 0 


c 3 * 

*OL 





6h óh 


QH a Ca0 5 ■ 4HjO 



320.26 


D-Clucanc acid, caldum salt (1:1) tetrahydrate; 

Caicium D-glucarate (1:1), tetrahydrate [5793-89-5]. 

definition 

Caicium Saccharate Es the caicium salt of D-saccharic acid. It 
contains NLT 98.5% and NMT 102.0% of CóH B CaO B ■ 
4H 2 Q. 

IDENTIFICATION 

a A. IDENTIFICATION lESTS— GENERAL, Caldum (191) 

Sample: 0.2 g 

Analysis: Dissolve the Sample in 10 ml of water by the 
adefition of 2 mL of hydrochloric acid. 
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Acceptance criteria: Meets the requirements 

* B, BNFRAREP ABSORPTION (197M): Meets the requirements 

ASSAY 

* Procedurę 

Sample: 600 mg 
Blank: 150,0 mL of water 
Titnmetric system 
(See Titnmetry (541).) 

Modę; Dite<_L LiUetlion 
Titrant: 0,05 M edetate disodium V5 
Endpoint deteclron: Visual 
Analysis: Dissolve the Sample in 150 ml of water with 
the aid of a suffident volume of hydrochłoric acid. 

While stirring, preferably with a magnetic sbTrer, add 
30 mL of Titrant from a 50-mL buret. Add 15 mL of 1 N 
sodium hydroxide and 300 mg of hydroxy naphthol 
blue. Continue the titration to a blue endpoint Perform 
a Blank determination and make any necessary 
corrections. 

Calcu late the percentage of calcium saccharate 
(C s H B CaOB - 4H 2 0) in the portion of Calcium Saccha- 
rate taken: 

Result = {[(Y* - i^s) x N x f]/W} x 100 

V$ = Titrant volume consumed by the Sample (ml) 

V B = Titrant volume consumed by the Blank (mL) 

N = actual normality of the Titrant (mEq/mL) 

F = equivalency factor, 320,2 mg/mEq 

W ~ Sample weight (mg) 

Acceptance criteria: 98.5%-102,0% 

IMPURIT1ES 

* Chloride and Sulfate, Chloride (221) 

Standard: 0.50 mL of 0.020 N hydrochłoric acid 
Sample: 0.50 g dissolved in 10 mL of water by the ad 
dition of 2 mL of nitric acid 
Acceptance criteria: NMT 0.07% 

* Chloride and Sulfate, Sulfote (221) 

Standard: 0,6 mL of 0.020 N sulfuric acid 
Sample: 0.50 g dissolved in 10 mL of water by the ad- 
dition of 2 mL of hydrochłoric acid 
Acceptance criteria: NMT 0,12% 

Dełete the fotiowlng: 

*• Heaw Metals, Method II (231): NMT 20 ppm# (ONici.il U 

* SUCROSE AND REDUCING SUCARS 

Sample: 0,5 g 

Analysis: Dissolve the Sample in 10 mL of water with 
the addition of 2 mL of hydrochłoric acid, and boi! the 
solution for about 2 min. Coof, add 15 mL of sodium 
carbonate TS, allow to stand for 5 min, and filter, Add 
5 mL of the elear fil tratę to about 2 mL of a I kalinę cu- 
pric tartrate TS, and botl for 1 min. 

Acceptance criteria: No red precipftate is formed 
im media teły. 

SPEC1F1C TESTS 

* Optical Rotation, Spedfk Rotation (781S) 

Sample solution: 60 mq/mL in 4.8 N hydrochłoric acid 
that has been allowed to stand for 1 h 
Acceptance criteria: +18.5° to +22,5° 

ADDITflONAL REQUIREMENTS 

* Packaging and Storage: Preserve in weILdosed 

containers. 


• USP Reference Standards (11) 
USP Calcium Saccharate RS 


Calcium Succinate 



C,H,CaO, • H 2 O 174.17 

Butanedioic acid, calcium salt (1:1), monohydrate; 

Calcium succinate monohydrate [159389-75-0], 

Anhydrous [140-99-8]* 

DEFINITION 

Calcium Succinate contains NLT 98.0% and NMT 102.0% 
of calcium succinate (GLLCaCLO, calculated on the dried 
basis, 

IDENTIFICATION 

* A. Identification Tests—General, Calcium (191) 

Sample solution: 20 mg/mL 
Acceptance criteria: Meets the requirements 

* B. INFRARED ABSGRPTION (197K) 

ASSAY 

■ Procedurę 

Sample: 650 mg of Calcium Succinate 
Titrimetric system 
(See Titrimetry (541 }*) 

Modę: Direct titration 
Titrant: OJ M edetate disodium VS 
Endpoint detection: Visual 
Analysis: Transfer the Sample into a 250-mL beaker, 
adef 100 mL of water and 2 mL of concentrated hydro- 
chioric acid, and stir using a magnetic stirring bar. 

While stirring, add 30 mL of 77frar?t from the titration 
buret, and 25 mL of 2 N sodium hydroxide. Check the 
pH of the solution and make surę it is between 12.0 
and 13.0. Add 300-500 mg of hydraty naphthol blue, 
and continue the titration to a bfue endpoint. Perform a 
blank determination. 

Calculate the percentage of calcium succinate 
(GHfCaCh) in the Sample taken: 

Result = {[(V s - V 8 ) x M x f\!W\ x 100 

1A = Titrant vo(ume consumed by the Sample (mL) 

Vb - Titrant volume consumed by the blank (mL) 

M = actual molarity of the Titrant (mmol/mL) 

F - equivalency factor, 156.15 mg/mmol 

W ~ 5amp/e weight (mg) 

Acceptance criteria: 98.0%-102,0% on the dried basis 

IMPURITIES 

* Chloride and Sulfate, Chloride (221) 

Standard solution: 1.0 mL of 0.010 N hydrochłoric 
acid 
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Sample: 1.8 g 

Acceptance criteria: NMT 0.02% 

* CHLORIDE AND SULFATE, Sulfate { 221) 

Standard solution: 1.0 mL of 0.020 N sulfuric add 
Sample: 2.0 g 

Acceptance cnteria: NMT 0.05% 

* ELEMENTAL iMPURfllES—F rocedures <233) 

Acceptance cnteria 
Arsenie: NMT3.Qpg/g 
Cadmium: NMT 2.0 jug/g 
Lead: NMT2,0pg/g 
Mercury: NMT 0.1 pg/g 

SPECIFIC TESTS 

* pH < 791 ) 

Sample solution: 50 mg/mL in water. [Notę —The solu¬ 
tion is slurry.] 

Acceptance eritena: 7,0-12,0 

* Loss ON DRYING (731) 

Analysis: Dry at I60 d for 5 h. 

Acceptance criteria; 9.0%-1 3,5% 

ADDITIONAL REQUBREMENT$ 

* Packaging and Storage; Preserve in well-closed 

contai ners, 

* USP Reference Standards (11) 

USP Calcium Succinate RS 


Calcium Undecylenate 



C 22 H 3a O,Ca 406.61 

10-Undecenoic add, calcium (2+) salt; 

Cafcium 10-undecenoate [1322-14-1], 

DEFJNITION 

Calcium Undecylenate contains NLT 98,0% and NMT 
102.0% of calcium undecylenate (C^FhsChCa}, calculated 
on the dried basis, 

IDENTIFICATION 

* A. Identification Tests—General, Ccr/rium(191} 

Sample solution: A fiJtered solution (1 in 20} of Cal- 
dum Undecylenate in 3 N hydrochloric acid 
Acceptance criteria: Meets the reguirements 

* B* Melting Rangę dr Temperaturę, Ciass ta (741) 

Sample solution: Suspend 10 g of Calcium Unde¬ 
cylenate in 40 mL of water in a 250-mL separator. Cau- 
tiously and slowly add 10 mL of hydrochloric add while 
swirltng. Insert tne stopper, and snake. The separator 
will become quite warm, and pressure must be carefully 
and freguently reiieved through the stopcock. If a 
curdy, whłte materiał remains after 5 min of shaking, 
add additional hydrochloric acid y 1 mL at a time, and 
shake until a elear oily phase is formed, 

Analysis: Aliow the phases to separate, drain, and dis- 
ta rd the bottom aqueous layer. Drain and drscard the 
middle oily layer, if present. Filter the top layer of unde- 
cyienrc acid through a pledget of cotton, noting the 
volume obtained, To the flltrate add an equal volume of 
anilinę. Reflux for 1 h, swirltng the fiask occasionally. 

Al Iow to coof, and pour 60 mL of aicohol through the 
condenser into the fiask. Remove the fiask from the 
condenser, add 1 g of charcoaL and stir. Fil ter the 
slurry. Add water dropwise until a few crystals form or 
the solution becomes sfightly doudy* If too much water 
is added, an oil will form, Add aicohol dropwise ,until 


the oil dissolves. Aliow the mixture to stand or refrtger- 
ate until crystals are formed. Collecf the crystals on a 
fifter paper inserted in a 45-mm porous glass fil ter fon- 
nel, Wash the crystals with 75 ml of 25% aicohol: the 
crystals have a clean, white, giossy appearance. If not, 
recrystallize by dissoMing the crystals in about 50 mL of 
aicohol. Add about 1 g of charcoal, stir, filter, and con- 
tinue as directed above, beginning with "Add water 
dropwise" Dry the crystals under vacuum at 50° for 2 
h. If the melting point is Iow, additional drying or 
recrystaliization may be necessary, 

Acceptance cnteria: The crystals so obtained melt at 
66°-67,5°, 

ASSAY 

* Procedurę 

Sample solution: Boil 40.0 mL of 0,1 N hydrochloric 
acid VS with 600 mg of Calcium Undecylenate for 10 
min, or until the undecylenic acid layer is dear, adding 
water as necessary, to maintain the original volume. 
Transfer the mixture, with the aid of water, to a 500-mL 
separator, Dllute with water to about 75 mL, and ex- 
tract with two 100-mL portions of solvent hexane. 

Wash the combined extracts with water until the last 
washing ts neutral to litmus, and add the washings to 
the original water layer . CooL 
Titrimetric system 

(See Titrimetry (541), Residuot Titrations.) 

Modę: Residua! titratlon 
Titrant: 0,1 N hydrochloric add V5 
Back-titrant: 0.1 N sodium hydroxide VS 
Endpoint detection: Visual 

Analysis: Add 3 drops of methyl orange TS to the Som- 
ple solution. Then titrate the excess Titrant with Back- 
titrant. Perform a blank determinatlon. Each mL of hy- 
drochlnrir and is equivalent to 20,33 mg of caidum un¬ 
decylenate (CjaHisChCa), 

Acceptance criteria: 98.0%-l 02.0% on the dried basis 

IMPURIT 1 ES 

* Limit of Free Undecylenic Acid 

Sample solution: Transfer 10 g of Calcium Unde¬ 
cylenate to a 400-mL beaker, add 250 mL of sofvent 
hexane, and mix for 2 h using a magnetic stirrer. Fifter 
into a 500-mL fiask, and evaporate with the aid of a 
current of air to about 20 mL 
Titrimetric system 
Moder Direct titration 
Titrant: 0,1 N sodium hydroxlde VS 
Endpoint detection: Visual 

Analysis: To the Sample solution add 100 mL of neutral- 
izea aicohol, Add 3 drops of phenolphthalein TS, and 
titrate with Titrant . Each mL of Od N sodium hydroxtde 
is equivalent to 18.43 mg of free undecylenic add 

(C11R20O2). 

Acceptance criteria: NMT 0,1% 

SPECIFIC TESTS 

* Loss on Drying <731 > 

Analysis: Dry at 105 c for 2 h. 

Acceptance criteria: 2,Q%-5.7% 

* PARTICIE SlZE DlSTRIBUTION ESTIMATION BY ANALYTICAL 
SiEVlNG (786) 

Analysis: Test in accordance with this procedurę, ex- 
cept use NMT 25 g and use a single No. 100 sleve that 
is to be shaken for NLT 30 min or until sifting is practi- 
cally complete. 

Acceptance criteria: NLT 99.0% of it passes through a 
No. 100 sieve, 

ADDITIONAL REQUIREMENTS 

* Packacing and Storage: Preserve in wełl-dosed 
containers. 
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Camphor 



CioHićO 152.23 

Bicydo[2,2,1]heptane-2-one, 1,7,7-trimethyl-; 

Camphor; 

2-Bornanone [76-22-2], 


DEFINITION 

Camphor is a ketone of Cinnamomum camphora (L.) Nees et 
Ebermaier (Fam. Lauraceae) (natura! Camphor), or is pro- 
duced synthetically (synthetk Camphor). 



IMPURITIES 

* Limit of Nonvołatile Residue 

Sample: 2.0 g of Camphor 

Analysis: Heat the Sample in a tared dish on a steam 
bath until sublimation is complete, Pry the residue at 
120° for 3 h, cool, and weigh. 

Acceptance criteria: 0.05%; the weight of the residue 
does not exceed 1.0 mg. 

* HALOGENS 

Sample: Mix 100 mg of finely divided Camphor with 
200 mg of sodium peroxide tn a clean, dry, hard gfass 
test tubę about 25 mm in mtemal diameter and 20 cm 
in length. Suspend the tubę at an angle of about 45°, 
using a damp placed at the upper end, Gently heat the 
tubę, starting near the upper end, but not heating the 
damp. Graduałly bring the heat toward the lower part 
of the tubę unttl incineration is compfete. 

Analysrs: Dissolve the residue in 25 mL of warm water, 
acidify with nitric acid, and fiiter the solution into a 
comparison tubę, Wash the test tubę and the fiiter with 
two 10-mL portions of hot water, adding the washings 
to the filtered solution. To the filtrate add 0,50 mL or 
0,10 N silver nitrate, dilute with water to 50 mL, and 
mix. 

Acceptance criteria: 0.035%; the turbidity does not ex- 
ceed thai produced in a blank test with the same quan* 
tities of the same reagents and 0.050 mL of 0.020 N 
hydrochloric acid. 

5PECIFIC TESTS 

* Meltinc Rance or Temperaturę (741): 174°-179* 

* Optical Rotation, Spedfic Rotation { 781S) 

Sample solution: 100 mg/mL in alcohol 
Synthetic Camphor rs optically inactive. 

Acceptance criteria: +41° to +43° for natura! Camphor 

* Appearance of Solution: A lOG-mg/mL solution in sol* 

vent hexane is elear. 


ADDITIONAL REQUIREMENTS 

• Packaging and Storage: Preserve in tight containers, 
and avoid exposure to excessive heat, 

• Labeung: Label it to indicate whether it is of natura! 
sources or is prepared synthetically. 


Camphor Spirit 

DEFINITION 

Camphor Spirit is an alcohol solution containing NLT 9.0 g 
and NMT 11.0 g of camphor (CigHuO) in each 100 mL, 
Prepare Camphor Spirit as foilows. 

1 Camphor I 100 q 


1 Alcohol a suffi~dor^~quanŁitv to make ~1 1000 mL 1 

Dlssolve the Camphor tn 800 mL of the Alcohol, and add 
sufficient Alcohol to bring to finał volume, Fiiter, if 
necessary, 

ASSAY 
« Procedurę 

Sample: 2.0 mL 

Anaiysis: Iranster the Sample to a suitable pressure bot* 
tle containing 50 mL of freshly prepared drnitrophen- 
ylhydrazine TS. Close the pressure bottle, immerse It in 
a water bath, and maintain at about 75° for 16 h. Cod 
to room temperaturę, and transfer the contents to a 
beaker with the aid of 100 ml of 3 N sulfuric acid. Al- 
low to stand at room temperaturę for NLT 12 h, trans¬ 
fer the precipitate to a tared filier crucible, and wash 
with 100 mL of 3 N sulfuric acid followed by 75 ml of 
cold water in divided portions. Continue the suction 
until the excess water is removed, dry the crucible and 
precipitate at 80 D for 2 h, cool, and wetah. The weight 
of the precipitate so obtained, multipJied by 0.4581, 
represents tne weight of camphor (CroHisO) in the por- 
tron taken, 

Acceptance criteria: 9.0-11.0 g of camphor in 100 mL 

OTHER COMPONENTS 

• Alcohol Determination, Melhod 1/(611) 

Test stock preparation: Dilute the Spirit with methanol 
to obtain a solution containing approximately 2% (v/v) 
of alcohol. 

Acceptance criteria: 8G.0%~87.0% of alcohol 
(C 2 H s OH) 

ADDITIONAL R£QUIREIVfENT5 

• Packaging and Storage: Package in tight containers. 


Candesartan Cilexetil 



c„h m n 6 o 6 

1 ff-BenzimidazoIe-7*carboxylic acid, 2-ethoxy-1-[[2'-0M“tet- 
razol-5-yl)[1,r-biphenyl]-4*yl]methyl]*, 1-[[(cyclohexylox- 
y)carbonyl]oxyjethyi ester, (±); 

(±)-l-Hydroxyethyi 2-ethoxy-1-[/>(o-1 H-tetrazol- 
5-y!pnenyl)benzyl]-7-benzimidazolecarboxylate, cyclohexyl 
carbonate (ester). 610.66 

[145040-37*5]. 

DEFINITION 

Candesartan Cilexetil contains NLT 98.7% and NMT 
101.0% of CnH^N 6 Qfi, calculated on anhydrous basts. 

IDENTIFICATION 

* A. Enfrared Absorption (197K): If the spectra obtained 
show differences, proceed with the samples prepared as 
foilows. Separately dissolve a guantity of USP 
Candesartan Cilexetil RS and Candesartan Cilexetil in al- 
cohol. [Notę—H eating the solution tnay be necessary for 
complete dissoiution.J Cool the solution in an ice bath, 
fiiter the crystals, and dry at 105°, 

■ B. The retention time of the major peak of the Somple 
solution corresponds to that of tne Standard solution, as 
obtained in the procedurę for Organie Impurities* 
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ASSAY 

* Procedurę 

Sample solution: 833 mg/mL of Candesartan Cilexetil 
in tjlacial acetic acid 
Titrimelric system 
(See Tttrimetry (541)0 
Modę: Potentiometric 
Titrant: 03 N perchloric acid 

Analysis: Titrate with 03 N perchloric acid V5 using a 
blank delermination under the same conditions. Each 
mL of the TTtronf is equivalent to 61.07 mg of 

Acceptance criteria: 98,7%-TGI .0% on the anhy- 
drous basls 

IMPURITIES 
Inorganic Impurities 

* RESIDUE on IGNITION (281): NMT 03%, determined from 

a 1-q sample 

Organie Impurities 

* Procedurę 

Diluent: Acetonitrile and water (3:2) 

Solution A: Acetonitrile, glacial acetic add, and water 
(57:1:43) 

Solution B; Acetonitrile, glacial acetic acid, and water 
(903:10) 

Mobile phase: See the gradient tabie below. 


Time 

(min) 

Solution A 

(%) 

Solution B 
(%> 

0 

100 

0 

30 

0 

100 


[Notę—£ quifibration for aboot TO min may be necessary be- 
tween injections.j 

System suitability solution: 0,04 mg/mL of USP 
Candesartan Glexetil RS and 0325 mg/mL of 
acenaphthene in Diluent 

Standard solution: 4 pg/mL of USP Candesartan Cilex- 
etil RS in Diluent 

Sample solution: 0.4 mg/mL of Candesartan Cilexetil 
in Diluent 

Chromatographic system 

(See Chromcitography ( 621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 
Column: 3.9-mm x 15-cm; 4-pm packing LI 
Fiow ratę; 0.8 mL/min 
Injection size: lOpL 
System suitability 

[Notę —The Mobile phase used for testing system suita¬ 
bility is 100% Solution A In an isocratic modę.] 
Sample: System suitability solution 

Suitability requirements 

Resolution: NLT 5.0 between candesartan dlexetil 
and acenaphtene 

Tailing factor: NMT 1.5 for candesartan cilexetil 
Relative standard deviation: NMT 3.0% for the 
candesartan cilexetil peak 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of each individual impurity in 
the portion of Candesartan Ciiexetil taken: 

Resuft = (ru/rs) x (Cs/Cu) x 100 

r y - peak response of each individua) impurity 
from the Sample solution 

r 5 - peak response of candesartan cilexetil from 
the 5tond0rd so/trt/on 

Cs - concentration of USP Candesartan Cilexetil RS 
in the Standard solution (mg/mL) 

Cu = concentration of Candesartan C[lexetil in the 
Sample solution (mg/mL) 


Acceptance criteria 
IndWidual impurities: See Table h 
Total impurities: NMT 0,6%, [Non—Calculate the 
total impurities from the sum of afl impurity peaks 
greater than or egual to 0.05%.] 


Table 1 


Name 

Relative 

Retention 

Time 

Acceptance 

Criteria, 

NMT (%) 

Ethyl candesartan - 

0.4 

0.2 

Desethyl candesartan 
dlexetil& 

0.5 

0.3 

Candesartan rilexetil 

1.0 

_ 

N--Etłiyl candesartan cilex- 
etfk 

2.0 

0.2 

Any otber unknown 
impurity 

— 

0.10 


* Ethyl 1 H'telrazol-5-yl)biphenyl-4-y|]mei;hyl}-2^ethoxy- 

benzi m I da zole- 7 < arboxy j ate. 

* ±1 -(Cyd o hexy I oxy carbo nyf oxy )elhy I 13[2'-(l H-tetrazd-5-y0bEphenyS-4- 
y l]melhy [) -2*oxo benzi midazole-7-ca rboxy lale, 

c ±1 -(Cydohexyloxycarbonyioxy)ethyl 2-ethoxy-l -{[2-(AJ-ethyUtetrazol-S- 
yl) bi p h eny I-4 - yljmet hy!) benzimidazole-7<arboxylate. 

SPECIFIC TESTS 

* Water Determination, Method 1 (921): NMT 0,3% 

ADDITIONAL REQUIREMENTS 

* Packaginc AND Storage: Preserve in tight containers, 
and storę at controlled room temperaturę, 

* USP Reference Standards (11) 

USP Candesartan Cilexetil RS 
lH-Benzimidazole-7-carboxyltc acid, 2-ethoxy-l -[[2'- 
(1 H-tetrazoL5-yl)[l,l '-biphenyl]-4-yt]methylf, 
1-[[(cydohexyfoxy)ca r bonyl]oxy]ethyl ester, (±); 

(±)-1 -Hydroxyethyl 2-ethoxy-1 -[p-(o3 H-tetrazol- 
5-ylphenyl)benzyl]-7-benzimidazolecarboxylate, 
cyclohexyl carbonate (ester). 

610.66 


Candesartan Cilexetil Tablets 


DEFINITION 

Candesartan Cilexetil Tablets contain NLT 90.0% and NMT 
110.0% of the labeled amount of candesartan cilexetil 
(CiiHuNiOO. 

IDENTIFICATION 

* A. The retention time of the major peak of the Sample 

solution corresponds to that of tne Standard solution, as 
obtalned in the Assay . 

* B. The UV absorptton spectra of the major peak of the 
Sample solution exhibit maxima and minima at the same 
wavelenqths as those of the corresponding peak from the 
Standard solution , as obtained in the Assay, 

ASSAY 

* Procedurę 

Mobile phase: Acetoniliile, trifluoroacetic acid, and 
water (550:1:450) 

Diluent: Acetonitrile and water (70:30) 

Standard solution: 0.8 mg/mL of USP Candesartan 
Cilexetil RS in Diluent Somcation may be necessary for 
complete dissolution. Pass through a suitable filier of 
0.45-pm porę size. 

Sample solution: Nominally 0.8 mg/mL of candesartan 
cilexetif in Diluent prepared as follows. Transfer a num- 
ber of Tablets (see Table ?) to a suitable volumetric 
fiask. 
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Table 1 


Tablet Strength 
(mn\ 

Number of 

Tablets 

(NITJ 

4 

10 

a 

10 

16 

5 

32 

5 


Add Diluent to frll about 70% of the total volume, and 
sonicate for about 25 min wfth intermittent shaking. 
Allow to cool and dilute wfth Diluent to volume, Pass 
through a suitable filter of 0.45-pm porę slze. 
Chromatographtc system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 
Detectors 
Assay: UV 282 nm 
Identification test B: Diodę array 
Column: 4,6-mm x 15-cm; 5-pm packing L7 
Column temperaturę: 30° 

Flow ratę: 1.5 mL/min 
Injection volume: 10pL 
Run time: NIT 2,7 times the retention time of 
candesartan cifexetil 
System sottabrlity 
Sample; Standard solution 
Surtabifity requirements 
Tailing factor: NMT 2.0 
Relatlve standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeied amount of 
candesartan cilexetil (C^Hs-iNgO*) in the portion of 
Tablets taken: 

Result = (r u /r s ) x (Q/C u ) x 100 

fu - peak response from the Sample solution 

r$ - peak response from the Standard solution 

Q - concentration of USP Candesartan Cilexetil RS 
in the Standard solution (mg/mL) 

Cy = nominał concentration of candesartan cilexetil 
in the Sample solution (mg/mL) 

Acceptance criteria: 90,O%-110.0% 

PERFORMANCE TESTS 
» 08SSOLUTION (711) 

Medium for Tablets labeied to contain 4 mg, 8 mg, 
and 16 mg: 0.35% Polysorbate 20 in 0.05 M phos- 
phate buffer, pH 6.5; 900 ml 

Medium for Tablets labeied to contain 32 mg: 0.70% 
Polysorbate 20 in 0.05 M phosphate buffer, pH 6.5; 

900 mL 

Apparatus 2: 50 rpm 
Time: 45 min 

Mobile phase: Acetonitrile, tnfluoroacetic add, and 
water (550:1:450) 

Standard stock solution: 0,45 mg/mL of USP 
Candesartan Glexetil RS in acetonitrile. Sonication may 
be necessary for complete dissolution. 

Standard solution: Prepare Solutions in Medium from 
Standard stock solution (see Table 2 for eoncentrations). 


Table 2 


Tablet Strength 
(mg) 

Concentration 

(mg/mL) 

4 

0.0045 

a 

0.009 

16 

0.018 

32 

0.036 


Sample solution: Pass a portion of solution under test 
through a suitable filter of 0,45-pm porę stze, 
Chromatographic system 
(See Chromatography (621), System Suita bil i ty.) 

Modę: LC 

Detector: UV 254 nm 

Column: 4,6-mm x 15-cm; 5-^m packing L7 
Column temperaturę: 30° 

Flow ratę: 1,5 mL/min 
Injection vo!ume: 50 pL 
Run time: NLT 1.8 times the retention time of 
candesartan cilexetil 
System su i ta bil i ty 
Sample: 5 tandard s ofution 
Suitability requirements 
Tailing factor: NMT 2.0 
Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeied amount of 
candesartan dlexeril (C^H^NeOs) dissolved: 

Result - (r u fh) x Cj x V x (1 /L) x 100 

r u - peak response from the Sample solution 

r* = peak response from the Standard solution 

Q - concentration of the Standard solution 
(mg/mL) 

V - volume of medium, 900 ml 
i = tabel daim (mg/Tablet) 

Tolerances: NLT 80% (Q) of the labeied amount of 
candesartan cilexetif (C^Ha^NsOs) is dissolved. 

* Uniformity of Dosage Units (905): Meet the 
requirements 

IMPURITIES 

• Organic Impurities 

Solution A: Acetonitrile, tnfluoroacetic add, and water 
(10:0.1:90) 

Solution B: Acetonitrile, tnfluoroacetic acid, and water 
(90: OJ: 10) 

Mobile phase: See Table 3. 


Table 3 


Time 

(min) 

Solution A 
<%1 

Solution B 

(%) 

0 

65 

35 

30 

5 

95 

45 

5 

95 

50 

65 

35 

55 

65 

35 


System suitability stock solution A: 0.05 mg/mL each 
of USP Candesartan G!exeti] Related Compound A RS, 
USP Candesartan Cilexetil Related Compound B RS, USP 
Candesartan Cilexeti! Related Compound D RS, and 
USP Candesartan Cilexet?l Related Compound F RS in 
acetonitrile 

System suitability stock solution B: OJ mg/mL of USP 
Candesartan Cilexetil RS in acetonitrile 

System suitability stock solution C: 0,5 mg/mL of USP 
Candesartan Cilexetil Related Compound G RS in 
methanoi 

System suitability solution: 0.0015 mg/mL each of 
USP Candesartan Ci!exetrl Related Compound A RS, USP 
Candesartan Cilexetil Related Compound B RS, USP 
Candesartan Cllexetil Related Compound D RS, and 
USP Candesartan Cilexetil Related Compound F RS, 
0.001 mg/mL of USP Candesartan Giexetil RS, 

0.005 mg/mL of USP Candesartan Glexetil Related 
Compound C RS from System suitability stock solution A, 
System suitability stock solution B, and System suitability 
stock solution C in acetonitrile 
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Standard solution: 0,001 mg/mL of USP Candesartan 
Cilexetil RS in acetonitrile from System suitabiiity stock 
solution B 

Sample solution: Mommally 1 mg/mL of candesartan 
cilexetil in acetonitrile prepared as follows* * Transfer a 
suitable quantity of candesartan cilexetil from NLT 
20 powdered Tablets into a suitable volumetrrc fiask. 
Add acetonitrile to fili 60% of the total voiume and 
sonicate far 15 min with Entermittent shaking in cold 
water. Dilute with acetonitrile to volume and pass 
through a suitable filier of 0.45-|,tm porę size, 
Chromatographic system 
(See Chroma tog ropny (621) / System Suitabiiity,) 

Modę: LC 

Detector: UV 254 nm 

Column: 4.6-mm x 10-cm; 3.5-pm packing LI 
Sample cooler temperaturo: 1 Q° 

Ffow ratę: 1 mL/min 
Injection volume: 10 pL 
System suitabiiity 

Samples: System suitabiiity solution and Standard 
soiution 

Suitabiiity reguirements 

Resolution: NLT 5.0 between candesartan cilexetil re¬ 
lated compound B and candesartan cilexetil, System 
suitabiiity solution 

Tailing factor: NMT 2,0 for candesartan cilexetil 
peak, Standard solution 

Relative standard deviation: NMT 10,0% for 
candesartan cilexetil peak, Standard solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of each impurity in the por- 
tion of Tablets taken: 

Result = (ru/r s ) x x (T/F) x 100 

ru - peak response of each impurity from the 
Sampfe solution 

r 5 = peak response of candesartan dlexetil from 
the Standard solution 

Cs =■ concentratfon of USP Candesartan Cilexetil RS 
in the Standard solution (mg/mL) 

Cu - nominał concentration of candesartan cilexetil 
in the Sample soiution (mg/mL) 

F - re!ative response factor of each impurity (see 
Table 4) 

Acceptance crlteria: See Tobie 4. 


Table 4 


Name 

Relatlye 

Retention 

Time 

Re|ative 

Response 

Factor 

Acceptance 
Criterla, 
NMT ( Q /o) 

Candesartan cilexetil 
related compound C a 

0,17 

1,30 

1,0 

Candesartan cilexetEl 
related compound 

0,46 

1.16 


Candesartan dlexetil 
related compound B a 

0.77 

1.00 

1.5 

Candesartan dlexetil 

1.0 

— 

— 


J 1 fTTetrazol'5-yl)biphenyl-4-yflmethyl)-2-ethQxybefiztmidaZGle-7- 

carboxylic add, 

b Ethyl 1 H'letrazd-5-y3)NphenyM-yl]methyl}-2-ethox- 

y benzi m ioazai e- 7 <a rboxy la te. 

c Process-relatid impurity not induded in total impurltfes, 
d l*(Cydohexyloxycarbonyioxy)ethyl 1 -|[2'-(1 /Metrazo!-5-yl)biphenyl-4- 
yi] methy I) -2-ny d roxy be nz i midazote-7-carbajsy la te. 

F 1 -(I(Cydohęxyloxy)carbonyl]oxy)ethyl 3-{[2'-{2-ethyM H-tetrazal-5-yi)-|1, 

I ćbiphenyi }*4 -yI [ melby \)-2-oxo-2 t J-dihydro*1 H-be nz imfdazole~4-carDox y 1 *■ 
ate. 

I I -{Cydohexyloxycarbonyloxy)ethyl 2-ethoxy'1 -([2 r -{2-ethyltetrazol-5- 
y I }brpheny 1-4 -y I ] m ethyl J benzi m id azo le- 7-carboxy la te. 


Table 4 (Cantinued) 


Name 

Relatlve 

Retention 

Time 

Relative 

Response 

Factor 

Acceptance 
Crlteria, 
NMT i°/o) 

Candesartan cilexetil 
related compound t> 

1.15 

1.00 

0.5 

Candesartan dlexettl 
related compound P 

1.47 

0.88 

1.5 

Any unspedfied 

Impurity 

— 

1.00 

0.2 

Total impurities 

— 

— 

3.0 


a 1 -[[2'-0 H-Telrazo1-5'yl)bfphenyl-4y[]melhyl]2^thoxybenzimidazole-7^ 
carboxylic add. 

b Ethyl 1 H- tetra zol-5-yl)biph eny M -y I] melhyi J -2-e thox- 
ybenzi midazole- 7-carboxylate. 

Ł Proces vrdated impurity not induded In total impurities. 

« T(CydohexyloxycarbonylQxy)ethyl 1 W-tetrazol-5-yl)biphenyl-4- 

y l]methy fJ -2-hy d roxybenzimidazole- 7- carboxy la te. 

« H[(Cydohexyloxy)carbonyl3oxy}ethyl 3>((2'*(2-ethyl-l d-tetrazoJ-5-ylHC 
1 T -biphenyl]-4-yl}methyf)-2-oxo-2, 3-dfhydro-l H-benzimid3iole'4<0rnoxy|^ 
ate, 

n-(Cycłohexyloxyearbonyloxy)ethyl 2-ethoxy-1 -{[2 I -(2-ethyltetrazol-5- 
y I)bi ph eny I -4-y !]mel hy IJ benzimi dazole-7<a rboxy lale. 

ADDITIONAL REQUIREMENT$ 

* Packaging ano Storage: Preserye in tight, (ight-resistant 
containers. Storę at controlled room temperaturę. 

* USP reference standaros (11) 

USP Candesartan Cilexetil RS 
USP Candesartan Cilexetil Related Compound A RS 
Ethyl 1 -{[2'-(l H-tetrazoL5«yl)biphenyL4-yl]methyl}* 
2-ethoxybenzimidazole-7-carboxylate. 

G fi H 2 <N*0 3 468.51 

USP Candesartan Olexetil Related Compound B RS 
l-(Cyclohexyloxycarbonyloxy)ethyl M[2'-(1 H-tetrazol- 
5-yl)biphenyl-4-yl]methyl}-2-hydroxybenzimidazole- 
7-carboxyfate. 

C 31 H 3 oN d 06 582.61 

USP Candesartan Cilexetil Related Compound D RS 
1 - {[(Cyc I o h e xyI o xyca r b o nyIoxy)ca r b o nyI ] o xy} e t hy I 3 - { 
[2C(2-ethyl-2L/-tetrazol-5-yl)biphenyM'yl]methyl}- 
2-oxo-2,3-dihydro-l H-benzimidazole-4-carboxylafe. 
CajHuNeO* 610.67 

USP Candesartan Cilexettl Related Compound F RS 
1-(Cydohexyloxyearbonyloxy)ethyl 2-ethoxy-l -{[2 y - 
(2-ethyltetrazol-5-yl)biphenyl- 
4-yl]methyl}benzimidazole-/-carboxylate. 

CisHsuNfiO* 638.71 

USP Candesartan Cilexetil Related Compound G RS 
1 -f[2'-(1 H-TetrazoL5-yl)biphenyl-4-yl]methyl}-2-ethox- 
ybenzi m rdazole-7-carboxylic acid. 

C 2 4HzoN 6 Oj 440.45 


Candesartan Cilexetil and 
Hydrochlorothiazide Tablets 

DEFINITION 

Candesartan Cilexetil and Hydrochlorothiazide Tablets con- 
tain NLT 90.0% and NMT 1T 0.0% each of the labeled 
amount of candesartan dlexetll (CyHj-TNoOa) and hydro- 
chlorothiazide (C 7 HaCIN 3 04S2). 

IDENTIFICATION 

* A. The retention limes of the major peaks of the Sample 

solution correspond £o those of the Standard solution t as 
obtained in the Assay. 

• B. The UV absorption spectra of the major peaks of the 

Sample solution exhibit maxima and minima at the same 
wavelengths as those of the corresponding peaks of the 
Standard soiution, as obtained in the Assay . 
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ASSAY 
* Procedurę 

Solution A: Acetonitrile, trifluoroacetic add, and water 
(10:0.1:90) 

Solution B: Acetonitrile, trifluoroacetic add, and water 
(90:0.1:10) 

Mobile phase: See Table 7. 


Analysis 

Samples: Standard sofution and Sample solution 
Calculate the percentage of the labeled amount each of 
candesartan cilexetil (CsjHmN$ 0*) and hydrochlorothi¬ 
azide (GHaCINjOiS*) in the portion of Tablets taken: 

Result = (rufrs) x (QfCu) X 100 


Table 1 


Ume 

(min) 

Solution A 

{%> 

Solution B 

(°/o) 

0 

90 

10 

4.0 

90 

10 

6.0 

30 

70 

15.0 

30 

70 

17.0 

90 

10 

20.0 

90 

10 


Diluent: Acetonitrile and water (70:30) 

Standard solution: Prepare Solutions of USP 
Candesartan Glexetil RS and USP Hydrochlorothiazide 
RS in Diluent at concentrations given in Table 2 as fol- 
lows. Transfer suitable amounls of USP Candesartan 
Cilexetil RS and USP Hydrochlorothiazide RS to a suita¬ 
ble volumetric fiask. Add Diluent, about 50% of the to- 
tal voiume, and sonicate to dissolve. Dilute with Diluent 
to volume and pass through a suitable fil ter of 0,45-j.im 
porę size. 



Table 2 


Tablet Strength 
Candesartan Cilexe- 
tl 1/ Hy d rocb lo rot hla- 
zide 

(mg/mg) 

Concentration 
of Candesartan 
CiEexetil 
(mg/mL) 

Concentration 
of Hydrochloro- 
Uri azide 
(mg/mL) 

16/12.5 

0.32 

0.25 

32/1 2.5 

0.Ć4 

0,25 

32/25 

0.32 

0.25 


Sam ple solution: Nominally equivalent to the concen- 
tration mentioned in Table 2 prepared as follows, Trans¬ 
fer NLT 5 Tablets to a suitable volumetric fiask. Add 
about 60% of the total volume of Diluent, and sonicate 
for about 25 min with intermittent shaking. Cool to 
room temperaturę and dilute with Diluent to volume. 
Pass through a suitable fi Eter of 0,45-pm porę slze. 
Chromatographie system 
(See Chromatography (621 ), System Suitability.) 

Modę: LC 
Detector 

Assay: UV 282 nm 

Identification test B: Diodę array, UV 282 nm 
Column: 4.6-mm x 15-cm; 5-jum packing L7. [Noi£— 
Conditioning of the column with Solution A and Solu¬ 
tion B (80:20) for about 30 min ls recommended prior 
to use.] 

Column temperaturę: 30° 

Ffow ratę: 1 mL/min 
Injection volume; 10 pL 
System soitability 
Sample: Standard solution 
Suifabiiity requirements 

Tailing factor: NMT 2.0 for both candesartan cilexetil 
and hydrochlorothiazide peaks 
Relative standard deviation: NMT 2.0% for both 
candesartan dlexetil and hydrochlorothiazide peaks 


Tu - peak response of candesartan cilexetil or 

hydrochlorothiazide from the Sample solution 
r* = peak response of candesartan dlexetil or 
hydrochlorothiazide from the Standard 
solution 

Q - concentration of USP Candesartan Cilexetil RS 
or USP Hydrochlorothiazide RS in the 
Standard solution (mg/mL) 

Oj - nominał concentration of candesartan cilexetil 
or hydrochlorothiazide in the Sample solution 
(mg/mL) 

Acceptance criteria: 90.0%-110.0% each of 
candesartan cilexetil and hydrochlorothiazide 

PERFORMANCE TESTS 
* DlSSOlUTlON (711) 

Medium 

For Tablets labeled to contain 16 mg/12,5 mg of 
candesartan cilexetil/hydrochlorothiazide: 0.35% 
Polysorbate 20 in 0.05 M phosphate buffer pH 6,5; 
900 mL 

For Tablets labeled to contain 32 mg/12.5 mg and 
32 mg/25 mg of candesartan ci Jexetf [/hydrochloro¬ 
thiazide: 0.70% Polysorbate 20 in 0.05 M phosphate 
buf ter pH 6.5; 900 ml 
Apparatus 2: 50 rpm 
Time: 45 min 

Solution A and Solution B: Proceed as directed in the 
Assay. 

Mobile phase: See Tobie 3. 


Table 3 


Time 

(min) 

Solution A 
{%) 

Solution B 

(%) 

0 

80 

20 

3.0 

80 

20 

5,0 

30 

70 

10,0 

30 

70 

13.0 

30 

20 

16.0 

80 

20 


Standard stock solution A: 0,72 mg/mL of USP 
Candesartan Cilexetil RS in aceton i tnie prepared as fol¬ 
lows. Transfer a quantity of USP Candesartan Cllexetil 
RS to a suitable vo!umetric fiask. Add acetonitrile, about 
50% of volume of the fiask, and sonicate. Dilute with 
acetonitrile to volume. 

Standard stock solution B: 0.28 mg/mL of USP Hydro¬ 
chlorothiazide RS in acetonitrile prepared as follows. 
Transfer a quantity of USP Hydrochlorothiazide RS to a 
suitable volumetnc fiask, Add acetonitrile, about 50% of 
volume of the fiask, and sonicate. Dilute with acetoni- 
trife to vofume. 

Standard solution: Prepafe Solutions of concentrations 
per Table 4 t from Standard stock solution A and Standard 
stock solution 8 in the appropriate Medium . Pass through 
a suitable filter of 0,45-^im porę stze. 
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Table 4 


Tablet Strength 
Candesartan Ciiexe- 

Concentration 

Concentration 

tH/Hydroc Ki o rot K1 a- 

of Candesartan 

of HydrocKloro- 

zide 

CH0fti 

thiazide 

(mq/mq) 

(mg/mL) 

(mg/mL) 

16/12.5 

0.018 

0.014 

32/12.5 and 32/25 

0.036 

0.014 


Sample soiution: Pass a portion of the soiution under 
test through a sultable filter of 0.45-pm porę size. 
Chromaiographic system 
(See Chromatograpny {621) / System Suitability.) 

Modę: LC 

Detector: UV 264 nm 

Coiumn: 4,6-mm x 15-cm; 5-pm packing L7. 

[NOTI—Conditioning of the coiumn with Soiution A and 
Soiution 8 (80:20) for NLT 20 min ts recommended 
prior to use.] 

Fiow ratę: 1 mL/min 
Injection voIume: 5Q)iL 
System suitability 
Sample: Standard soiution 
Suitability reguirements 

Tailing ractor: NMT 2.0 for botb candesartan ci)exetil 
and hydrochlorothiazide peaks 
Relative standard deviation: NMT 2.0% for both 
candesartan dlexetil and hydrochlorothiazide peaks 
Analysis 

Samples: Standard soiution and Sample soiution 
CaleuJate the percentage of the labeled amount of 
candesartan dlexetil (CnHwNftO^) or hydrochiorothia- 
zide (CrffcCWiOA) dissofyed: 

Result - (rtr/ry) xQxlfx(l /i) x IGO 

tu - peak response of candesartan cilexetil or 

hydrocmorothiazide from the Sample soiution 
r$ = pealc response of candesartan crlexetil or 
hydrocnlorothiazide from the Standard 
soiution 

C s - concentration of USP Candesartan Cilexetil RS 
or USP Hydrochlorothiazide RS in the 
Standard soiution (mg/mL) 

V - volume of Medium , 900 mL 
i - label claim (mg/Tabiet) 

Tolerances: NLT 80% (Q) each of the labeled amounts 
of candesartan dlexetil (C 33 H 3 .tNńO^) and hydrochloro* 
thiazide {C 7 HaCINj 0 .iS 2 ) are dissolved. 

* Uniformity of Dosace Unit s (905): Meet the 
requirements 

IMPURfTlES 


Change to read: 

• ORGAN1C iMPURITIES 

Soiution A and Soiution B: Proceed as directed in the 
Assoy. 

Mobile phase: See Tobie 5. 


labie 5 


Time 

(min) 

Soiution A 

(%) 

Soiution B 
£%) 

0 

95 

5 

8 

95 

5 

15 

60 

40 

20 

60 

40 

30 

40 

60 

35 

30 

70 

45 

20 

80 


Table S (Continued) 


Time 

(min) 

Soiution A 

£%) 

Soiution B 

(%) 

50 

0 

100 

60 

0. 

100 

62 

95 

s 

70 

95 

5 


Diluent A: Acetonitrile and water (70:30) 

Diluent B: Acetonitrile and water (50:50) 

Peak Identification stock soiution A: 0.05 mg/mL each 
of USP Candesartan Glexeti! Related Compound A RS, 
USP Candesartan Cilexeti! Related Compound B RS, USP 
Candesartan Cilexetil Related Compound D RS, and 
USP Candesartan Cilexetil Related Compound F RS in 
acetonitrile 

Peak Identification stock soiution B: 0.1 mg/mL of 
USP Candesartan Cilexetil RS in acetonitrile 
Peak Identification stock soiution C: 0.5 mg/mL of 
USP Candesartan Cilexetil Related Compound G RS in 
methanol 

Peak Identification soiution: 0.0015 mg/mL each of 
USP Candesartan G!exetil Related Compound A RS, USP 
Candesartan Glexetil Related Compound B RS, USP 
Candesartan Glexetil Related Compound D RS, and 
USP Candesartan Cilexetil Related Compound F RS, 
0.001 mg/mL of USP Candesartan Cilexetil RS, and 
0.005 mg/mL of USP Candesartan Ci!exetil Related 
Compound C RS from Peak identifkation stock soiution 
A t Peak Identification stock soiution B , and Peak identifka¬ 
tion stock soiution C in acetonitrile 
System suitability stock soiution: 0.05 mg/mL each of 
USP Benzothiadiazine Related Compound A RS and USP 
Hydrochlorothiazide RS, and OJ mg/mL of USP 
Cnlomthiazide RS in Diluent B 
System suitability soiution: 2.5 |ig/mL each of USP 
Benzothiadiazine Related Compound A RS and USP Hy¬ 
drochlorothiazide RS, and 5 yg/mL of USP Chlorothia- 
zide RS in Diluent A from System suitability stock soiution 
Standard stock soiution: i.ó mg/mL of USP 
Candesartan Glexetil RS and 0.6 mg/mL of USP Hydro- 
chJoro thiazide RS in Diluent A p rep a red as foflows. 
Transfer a quantity of USP Candesartan Glexetil RS and 
USP Hydrochlorothiazide RS to a sultable volumetric 
fiask. Add Diluent A, about 60% of the to tal volume, 
and sonicate to dissoh/e, Dilute wlth Diluent A to 
volume. 

Standard soiution: 0.008 mq/mL of USP Candesartan 
Cilexetil RS and 0.003 mg/mt of USP Hydrochlorothia¬ 
zide RS in Diluent A from Standard stock soiution. Pass 
through a suitabie filter of 0,45-pm porę size. 

Sample soiution: Nominally 1.5 mg/mL of candesartan 
cilexetM in acetonitrile prepared as follows. Transfer 
about 75 mg of candesartan cilexetil, from NLT 20 
finety powdered Tablets, to a 50-mL volumetric fiask. 

Add 30 mL of Diluent A and sonicate for 20 min with 
intermittent shaking In coJd water AIlow it to reach 
room temperaturę, dilute with Diluent A to volume, and 
pass through a sultable filter of G.45‘jim porę size. 
Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę; LC 

Detector: UV 265 nm 

Coiumn: 4.6-mm x 25-cm; 5-Jim packing L7 
Coiumn temperaturo: 35° 

FIow ratę: 1.5 mL/min 
injection vofume: 10 pL 
System suitability 

Samples: System suitability soiution and Standard 
soiution. 

[Notę —The relative retentlon times for benzothiadiazine 
related compound A and chlorothiazide in labie 6 are 
re!ative to hydrochlorothiazide.] 
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Suitabilrty reguirements 

Resolution: NLT 1.5 between benzothiadiazine re- 
fated compound A and chlorothiazide; NLT 1.5 be¬ 
tween chlorothiazide and hydrochlorothiazide, System 
suitobility solution 

Tai ling factor: NMT 2.0 for both candesartan cilexetil 
and hydrochlorothiazide peaks, Standard solution 
Relatfve standard deviation: NMT 10.0% for both 
candesartan cilexetil and hydrochlorothiazide peaks, 
Standard solution 
Analysis 

S a m p I es: 5 tandard solu tion and Sample solution 
Calculate the percentage of each impurity of 
candesartan cilexetil and any unspecrfieo impurities in 
the portion of Tablets taken: 

Result = (Ay/rj) x (Cs /Cu) x (1/F) x 100 

r u = peak response of each impurity from the 
Somple solution 

rs = peak response of candesartan dlexetil from 
the Standard solution 

Cs - concentration of USP Candesartan Cilexetil RS 
in the Standard solution (mg/mL) 

C y - nominał concentration of candesartan crlexetif 
m the Somple solution (mg/mL) 

F = refative response factor (see Tobie 6) 

Calculate the percentage of benzothiadiazine related 
compound A and chlorothiazide in the portion of 
Tablets taken: 

Result = (ru/r s ) x (G/Q) x {1/0 x100 

ru = peak response of benzothiadiazine related 
compound A and chlorothiazide from the 
Sample solution 

rs = peak response of hydrochlorothiazide from the 
Standard solution 

Cs = concentration of USP Hydrochlorothiazide RS 
in the Standard solutbn (mg/mL) 

Cy = nominał concentration of hydrochlorothiazide 
in the Sample solution (mg/mL) 

F = relative response factor (see Tobie 6) 

Acceptance criteria: See Tobie 6. 


Tabte 6 


Name 

Relative 

Retention 

Time 

Relative 

Response 

Factor 

Acceptance 
Cr Stena, 
NMT m 

Candesartan 
dlexetil related 
compound G ł 

0.51 

Ul 

1.0 

* Candesartan 
ciiexetil related 
compound l 

• rtim 

0.73 

1.16 

— 

Benzothiadiazine 

related 

compound A d 

0.75 

U 5 

1.0 


J 1 -(I2'-{1 W'Tetr^zol-5'yl}biphenyM-yl]methyl}'2-ethoxybenzimidazolc-7- 
c arbo xy lic acid. 

b Ethyl 1 1 /MetrazDl-S-yfJbiphenyM-ylJmethylLZ-etho*- 

y b en z Emidazo le- 7.cxrboxylate. 

Ł Process related impurity not induded in Totai impurities, 

c| 4 -Am ino-ć-chloro- 1 r 3-benzenedisulfonarnide, 

e 6-ChEor o-Z-H-l ,2,4-benotlifadiazine- 7-sulfanarnfde-U -dioxide. 

1 1~(Cydohexyloxycarboriylaxy}ethyl 1 H-tetra^oL5-yl)biphenyL4- 
y IJ m ethyl }~2-nydi roxy benzi m ra azole- 7-carboxy fate, 

9 1 4KCydohexyloxycarbonyioxy)carbonyl]oxy}eihy! 34[2'-{2-ethyl-2H- 
tetrzo LS-ył)bipneny I ^ł-y I Jme LhylJ-2-oxo-Z, 3-oihy dr o-1/LbenżJ m iaazoEe-4 - 
carboxylate. 

h 1 -(Cydohexybxycarbonyloxy)ethyl 2-ethoxy-l -{[2"-(2*€thyltetra2oLS- 
yl)bl pheny I -4 -yl] m elhyl} benz im i dazo le- 7- ca rboxyl ate. 


Table 6 (Continued) 


Name 

Reiative 

Retention 

Time 

Reiative 

Response 

Factor 

Acceptance 

Crłterflą 

NMT 

Chlorothiazide^ 

0.85 

0.48 

0.5 

Candesartan 
ciiexetll related 
compound B> 

0.89 

0.90 

1J5 

Candesartan 

dlexetll 

1.00 

— 

— 

Candesartan 
cifexetil related 
compound Dj 

1.06 

0.91 

0,5 

Candesartan 
cilexetil related 
compound F* 

1.24 

0.83 

1.5 

Any unspecified 
degradation 
product 

— 

1.00 

0,2 

Total impurities 

— 

— 

4,0 


a 1 -PM1 H-Tetrazol'5-yl}biphenyM-yllmethyl}-2-ethoxybenzimidazole-7- 
carboxyfic acid. 

Ethyl T-([2 ł -(l W-tetrazoE-5 -y i)bipheny 1-4-y I] roethy ip2-ethox- 
ybenztmidazote-7-ca rboxyla te. 

c Process related impurity not Enduded in Toto! impuńties, 
d 4-Ami no -6-C hloro ■ 1,3-benzenedisu ffona m ide, 

* 6'Chloro-2-^1 ( 2,4-benothiad łazi ne*7-sulfonam Eden n -dioxide, 

* 7 -(CydohexyloxycarbonyJoxy)ethy I 1 *{[2'*(1 M-tetrazol-S-ylJbiphenyM- 
y l]me t hy I } -2 - hy d roxy benzi m i d azo I e - 7 - c a rb o xy I ate. 

3 1 -{[(Cydohexyloxycarbonyloxy)carbonyl]oxyjethyl 3-{[2'-{2-ethyl-2H- 
tetrzof-S-y I )bipheny M-y l]me thyt) -2-oxo-2, 3 -óihy dro-1 Ef-benz imtd azotek 
carboxylate. 

h 1 (Cydohexyloxycarbonyioxy)ethyl 2-ethoxy-l-{[2 ł -(2-£thyltetraz0L5- 
y1)biphenyM -yl Jmethyl} benzim rd azo! e- 7 -carbo xylate. 

ADDETtONAL R E QUlREMENTS 

o Packaging and Storage: Preserve in tight, light-resistant 
contarners. Storę at controlled room temperaturę. 

* USP Reference Standard; (11) 

USP Benzothiadiazine Related Compound A RS 
4-Ammo-6-chloro-1,3-benzenedisulfonamide. 
C^HeCINsO^Sz 285.73 
USP Candesartan Cilexetil RS 
USP Candesartan Cilexet§l Related Compound A RS 
Ethyl 1-{[2'-(1 H“tetrazoL5-yl)biphenyM-yl]methyl}’ 
2-ethoxybenzimidazole-7-carboxylate. 

ĆmHmN«03 468.51 

USP Candesartan CrlexetiJ Related Compound B RS 

1- (Cyclohexyloxycarbonyloxy)ethyl 1-{[2'-(1 H-tetrazol- 
5 -y l/bi p h e n y I -4 -y I] m ethyl) - 2 - hy d roxy be nz i m i dazo I e- 
7-carboxylate, 

C^HjoNńOfi 582.61 

USP Candesartan CilexetM Related Compound D RS 
1 *{[(Cyclohexyloxyca rbonyloxy)ca rbony!]oxy}ethyI 3-{ 
[2'-(2-ethyl-2H-tetrazoL>yl)DiphenyL4-yi]methyll* 

2- oxo-2 l 3-dihy dro-1 ff-benzimrdazole-4-carboxylate, 

USP Candesartan Olexetil Related Compound F RS 

1 -(Cydohexy!oxycarbonyloxy)ethyl 2-ethoxy-1 -{[2 ; - 
(2-ethyltetrazof-5-yl)biphenyl- 
4-y I ] m e thy I) b e nzi m id azo I e- 7 -ca rb oxy I ate. 

C^H^NeO* 638.71 

USP Candesartan CJIexetil Related Compound C RS 
1 -{[2 J -{1 N-TetrazoI-5-yl)biphenyL4-y!]methyl}-2-ethox- 
ybenzimidazoie-7-carboxylic acid. 

Cz^HzoNtfOj 440.45 
USP Chlorothiazide RS 
USP Hydrochlorothiazide RS 
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Capecitabine 



hd" ''dh 


CisHiaFlSbO* 359.35 

Carbamic add, [1-(5-deQxy-/TD-ribofurano$yl)-5-fluoro-l,2- 
dihydro-2-oxo-4-pyrimiainyl]-, pentyl ester; 

Pentyl 1 -(5-deoxy-p-D‘ribofurano5yl)-5-fluoro-1,2-dihydro- 
2-oxo-4-pyrimid]necarbamate [154361 -50-9]. 

DEFIN1TION 

Capecitabine contains NLT 98,0% and NMT 102,0% of 
GshhjFNjOs, cakulated on the anhydrous and solvent- 
free basis. 

IDENTIFICATION 

* A. INF RA RED ABSORPTION (197K) 

Sample: 2 mg of sample in 300 mg of potassium 
bromide 

* B. The retention time of the major peak of the Sample 

soiution corresponds to that of tne Standard sokftion , as 
obtained in the Assay. 

ASSAY 

* Procedurę 

Diluent: Methanol, acetonitrile, and water (7:1:12) 
Soiution A: 0.1% mixture of glacial acetic acid in water 
Soiution B: Methanol, aceton itrite, and Soiution A 
(7:1:12) 

Soiution C: Methanol, acetonitrile, and Soiution A 
(16:1:3) 

Mobile phase: See the gradient table below. 


Time 

fmin) 

Soiution B 

_ 

Soiution C 

0 

100 

0 

5 

100 

0 

20 

49 

51 

30 

49 

51 

31 

100 

0 

40 

100 

0 


[Notę—T or the purpose of peak Identification, the ap- 
proximate relative retention times are given in impurity 
Table L The relative retention times are measured with 
respect to capecitabine.] 

Suitability requirements 

Resolution: NLT 1.0 between capecitabine related 
compound A and capecitabine related compound B, 
System suita bil i ty soiution 
Tai ling factor: NMT 1.5, Standard soiution 
Relative standard deylation: NMT 2.0%, Standard 
soiution 
Analysis 

Sam pies: Standard soiution and Sample soiution 
Calculate the percentage of C 15 H 22 TN 3 O 6 in the portion 
of Capecitabine taken: 

Result = (ruM) X (Cs/Cu) x 100 

ry = peak response from the Sample soiution 

r 5 = peak response from the Standard soiution 

Cs = concentration of USP Capecitabine RS in the 
Standard soiution (mg/mL) 

Cy - concentration of Capecitabine in the Sample 
soiution (mg/mL) 

Acceptance criteria: 9S.Q%-T02.Q% on the anhydrous 
and so!vent-free basis 

IMPUR1TIES 
Inorganic Impuriiies 

* Residue on Ignition (28T): NMT 0.1% 

Defete the foliowing: 

*• HEAW Metals, Method II (231): NMT 20 ppm. ( 0 rti™i i- 

|Bn- 2018 J 

Organie Impurities 

* Procedurę 

Diluent, Soiution B, Soiution C, System suitability so- 
lution, Standard soiution, Sample soiution, and 
Chromatographic system: Proceed as directed in the 
Assay . 

Analysls 

Samples: Standard soiution and Sample soiution 
Calculate the percentage of each impurity in the por¬ 
tion of Capecitabine taken: 

Result = (ru/r$) x (C s /Cu) x 100 /F 


[Notę—T he following Solutions may be sonicated if 
necessary.] 

System suitability soiution: 0.6 |ig/mL each of USP 
Capecitabine RS, USP Capecitabine Related Compound 
A RS, USP Capecitabine Related Compound B RS, and 
USP Capecitabine Related Compound C RS in Diluent 
Standard soiution: 0.6 mg/mL of USP Capecitabine RS 
in Diluent 

Sample soiution: 0.6 mg/mL of Capecitabine in Diluent 
Chromatographic system 
(See Chromatograpny (62 1), System Suitability.) 

Modę: LC 

Detector: UV 250 nm 

Column: 4.6-mm x 25-cm; 5-jim pac king LI 

Coiumn temperaturę: 40° 

Autosampler temperaturę: 5* 

Flow ratę: 1 mL/min 
Injection size: 10 pL 
System suitability 

Sam pies: System suitability soiution and Standard 
soiution 


ry = peak response for each impurity from the 
Sample soiution 

r$ - peak response for capecitabine from the 
Standard soiution 

Cs = concentration of USP Capecitabine RS in the 
Standard soiution (mg/mL) 

Cu = concentration of Capecitabine in the Sample 
soiution (mg/mL) 

F = re!ative response factor for an impurity, from 
Impurity Table 1 
Acceptance criteria 

lndividual impurities: See Impurity Table 1. 

Total impurltres: NMT 1.5% 
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impurity Tobie 1 


Name 

Retatlve 

Retention 

Time 

Relative 

Response 

Factor 

Acceptance 

Criteria, 

NMT 

Capecitabine related compound A 

0.18 

1.05 

0.3 

Capecitabine related compound B 

0* *19 

0.81 

0.3 

2\3'- Di - 0-acetvl- 5'-deox v-54l uomcvtid ine 

0*36 

0.89 

0.1 

5 eoxy-5 -fl uoro-N4 -(2-methyl- 1 -butyl oxy- 

carbonyl)cyt(djne + b-Ueoxy-5tluoro-N4-(3- 
methvl-l-bulvloxvcarbonvl)cvtidine 

0.95 

1,01 

0.5 

Capecitabine 

1.00 

1.00 

_ 

[ 1 -[5-Deoxy-3-0-(5-deoxy-j£J-D-nbofuranosyl)-/J- 
D-ri bof u ranosy 1 ] -541 uo ro- 2-oxo-l, 2- 
dihydropyrim{dfn-4-yl]-carbamic acid pentyl 
ester 

1*06 

1.00 

0.3 

[1 - [ 5 -D eoxy-2 - 0-(5 -d eoxy-/J- D- ribofu ranosy 

D-ri b of ura n osy (]- 5 4 luoro- 2 -oxo-1,2 - 
dihydropynmidin-4-ylj-carbamic acid pentyl 
ester 

1.09 

1,00 

0.2 

Capecitabine related compound C 

1 i i 

0.91 

0.3 

[ 1 45’Deoxy-3-0-(5-deoxy-ct-o-ribofuranosyl)-^- 
D-ri bof ura nosyl}-5 -f 1 uo ro-2-oxo-1,2- 
dibydropyrimtdtn-4-yl]-carbamic acid pentyl 
ester 

1.20 

1.00 

0.3 

2 ", 1 '- Di- 0-acety l-5 J -deoxy-5 -f 1 uo ro-N4- 
(o e n tv! oxvcarbon yl )cv ti d i n e 

1*37 

0*85 

0.1 

lndfvidual umpedfied impurity 

— 

1,00 

0.1 



5PECIFIC TESTS 

* OPTICAL Rotation, Spetific Rotation (781S): +96.0 & to 

+\ 00 . 0 ° 

Sampie solution: 10 mg/mL, on the anhydrous and 
solvent-free ba$i$ f in methanol, at 20° 

- Water Determination, Method fc (921): NMT 0.3% 

ADDITIONAL REĄUIREMENTS 

* Packaging and Storage: Preserve in tight containers* 

Storę at controlled room temperatura, 

* USP REFERENCI 5TANPARDS <11} 

USP Capecitabine RS 

USP Capecitabine Related Compound A RS 
5De o xy-5 A I u o rocy ti d i ne. 

CqH 12 FN 3 0^ 245.21 

USP Capecitabine Related Compound 8 RS 
5^Deoxy-5-fluorouridine. 

CpHnFNpOs 246.19 
USP Capecitabine Related Compound C RS 
2 y ,3'-0-Carbonyl-5'-deoxy-5-fluoro-W j| - 
(pentyloxycarbonyt)cytidine ł 
C lć H2 0 FN i O 7 385.34 


Capecitabine Tabiets 

DEFINITION 

Capecitabine Tabiets contain NIT 93*0% and NMT 105*0% 
of the labeled amount of capecitabine (CtiHuFNjO*)* 

IDENTIFICATION 

* A. INFRARED ABSORPTION (197K) 

AnalyEical wave number: 1500-1 760 crrH 
Sampie: Crind 1 Tablet to a fine powder with a mortar 
a na pestfe. Mix I mg of this sampie with 300 mg of 
potassium bromide, 

* B. The retention time of the major peak of the Sampie 

solution corresponds to that of the Standard solution , as 
obtained in the Assoy* 


ASSAY 
» Procedurę 

Dituent: Methanol, acetonltrile, and water (7:1:12) 
Solution A: 0*1% mixture of glacial acetic acid in water 
Solution B: Methanol, aceton rtrile, and Solution A 
(7:1:12) 

Solution C: Methanol, acetonithle, and Solution A 
(16:1:3) 

Mobile phase: See the gradient table below. 


Time 

fmln> 

Solution 8 

(°*>) 

Solution C 

<%> 

0 

100 

0 

5 

100 

0 

20 

4?,, - 

51 

30 

49 

51 

31 

100 

0 

40 

100 

0 


[Notę—T he foltowing Solutions may be sonicated as 
necessary.] 

System suitability solution: Includes 0.6jig/mL of USP 
Capecitabine RS, 0*6 pg/mL of USP Capecitabine Re¬ 
lated Compound A RS, 0.6pq/mL of USP Capecitabine 
Refated Compound B RS, and 0*6 pg/mL of USP 
Capecitabine Related Compound C RS En Diluent 
Standard solution: 0*6 mg/mL. of USP Capecitabine RS 
in Diluent 

Sampie solution: Equivalent to 0.6 mq/mL of 
capecitabine, from powdered Tabiets (NLT 20), in Dilu¬ 
ent [NOTĘ—Pass through a PVDF membranę filter of 
0.45-pm porc size, and use the filtrate.] 
Chromatographic system 
(See Chromatogmphy (621), System Suitability.) 
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Modę: LC 

Detector: UV 250 nm 

Columrt: 4,6-mm x 25-cm; 5-pm packing LI 

Column temperaturę: 40° 

Autosampler temperaturę: 5° 

Flow ratę: 1 mL/min 
Injection size; 10 f.i L 
System suitability 

Samples: System suitability solution and Standard 
solution 

[ISJote—F or the purpose of peak identifieation, the ap- 
proximate relative retention times are given in Impurity 
Tobie 1. The reJative retention times are measured with 
respect to capecitabine/) 

Suitability reąuirements 

Resolution: NLT 1,0 between capecitabine related 
compound A and capecitabine related compound B, 
System suitability solution 
Tailing factor: NMT 1.5, Standard solution 
Relative standard deviation: NMT 2.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of in the portion 

of Tablets taken: 

Result - (r u /r 5 ) x (Cs/Cu) x 1 00 

ru = peak response from the Sample solution 

r s = peak response from the Standard solution 

Cs = concentration of USP Capecitabine RS in the 
Standard solution (mg/mL) 

Cu = nominał concentration of capecitabine in the 
Sample solution (mg/mL) 

Acceptance criteria: 93.0%-l 05.0% 

PERFORMANCE TESTS 
* OlSSOLUTION (711) 

Medium: Water; 900 mL, degassed 
Apparatus 2: 50 rpm 
Time: 30 min 
Standard Solutions 

For Tablets labeied to contain ISO mg: 17 mg of 
USP Capecitabine RS in 100 mL of Medium 
For Tablets labeied to contain 500 mg: 28 mg of 
USP Capecitabine RS in 50 mL of Medium 
Sample solution: Pass a portion of the solution under 
test through a fiberglass filier of 0.45-pm porę size. 


Analysis: Determine the amount of G 5 H 22 FN 3 O* dis- 
solved by selecting a wavelength with appropriate sen- 
sitivity between 300 and 330 nm on portions of the 
Sample solution , suitably diJuted with Medium , if neces- 
sary, in comparison with the appropriate Standard solu¬ 
tion , using a 1 -mm guartz celi. Calculate the percentage 
of C 15 H 22 FN 3 O 6 dfssolyed in each Tablet: 

Result = (Au/As) x C s x (W/L) x 100 

Au = absorbance of the Sample solution 

As = absor bance of the Standard solution 

Cs = concentration of capecitabine in the Standard 
solution (mg/mL) 

V - volume of medium, 900 mL 
L - Tablet label claim (mg) 

Toleranees: NLT 80% (Q) of the labeied amount of 
CtsHz^FNsOć is dissolved. 

* UNiFORMJTY OF Dosage Units (905): Meet the 
reguirements 

IMPURITIES 
Organie Impurities 
o Procedurę 

Diluent, Solution A, Solution 8, Solution C, Mobile 
phase, System suitability solution. Standard solu¬ 
tion, Sample solution, and Chromatographic sys¬ 
tem: Proceed as directed in the Assay. 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of each impurity in the por¬ 
tion of Tablets taken: 

Result a (ruAs) x (Cs/Cu) x 100/F 

ru - peak response for each impurity from the 
Sample solution 

r$ - peak response for capecitabine from the 
Standard solution 

Cs = concentration of USP Capecitabine RS in the 
Standard solution (mg/mL) 

Cu - nominał concentration of capecitabine in the 
Sample solution (mg/mL) 

F = relative response factor for each impurity, 
from impurity labie 1 

Acceptance criteria 

lndivrdual impurities: See impurity Table h 
Total degradation products: NMT 2.0% 


Impurity Table 1 


Na me 

Relatlve 

Retention 

Time 

Helative 

Response 

Factor 

Acceptance 

Criteria, 

NtyiT (%> 

Capecitabine related compound A 

OJ 8 

1.05 

1.0 

CaDedtabine related compound B 

0.19 

0,81 

1.0 

2L 3D i - O-acety I -5 '-d eoxy- 5-fl u orocyti di n e * 

0.36 

0.89 

_ 

5' - D eoxy-5 -f 1 u ora- N 4 - (2 -m e thy 1 -1 -buty loxy- 
carbonyt)cytidine + 5*-Deoxy-5-fluoro-N4-(3- 
methvM -bu ty lox ytarbonybcytidine* 

0.95 

1,01 

— 

Capecitabine 

1*00 

1.00 

_ 

[ 1 - [5 - De o xy - 3 - O- (5 - d e oxy -/TD-r i bof u r anosy l)-j3- 
0- ri bofu ra no sy 1 ] - 5 -f 1 u ora -2 -oxo-1,2- 
dihydrapyrimidin-4-ylJ-carbarnic add pentyl 
ester* 

1.06 

1.00 

— 

[ 1 - [5 - D eoxy-2- 0-(5 -deoxy-/?-D-ri b ofu ra nosy f)-/3 
D-ribof u ra nosy l]-5-fl uo ro-2-oxo-1,2- 
d3hydropyrEmidin-4-yl]-carbamic add pentyl 
ester* 

1.09 

TOG 

— 

CaDedtabine related compound C 

Tli 

0.91 

0.5 


The impurities marked with an "* H are process impurities and are not induded in the total degradation products. 
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Empurity Table 1 (Conłinued) 


Name 

Rdative 

Retention 

Time 

Relatiue 

Response 

Factor 

Acceptance 

Criteria, 

NMT (W 

[1 [5-Deoxy - 3 - Q-(5- deoxy-a-D-ri bof u ra n osy 1)-/?- 
d- ri bof u ra n osy 1] -5 -f 1 u o ro-2-oxo-1,2- 
dihydropyrim!dlo4-y!]-carbamic acrd pentyl 
ester* 

1.20 

1.00 

- 

23DL G-a cety 1-5 '-d eo xy-5 -f E u oro -N 4 - 
fDentvloxvearbonyl)cytidjne* 

1.37 

0.85 

— 

lndividual unspedfied deqradation product 

— 

1,00 

0.1 


The impunties marked wfth an are proces impurities and are not inctuded in the total degradation products. 


ADD9T90NAL REQUIREMENTS 

o Packaging and Storage: Preserve in tight containers. 

Storę at controlted room temperaturę, 

« li$P Reference Standard* (11) 

USP Capecitabine RS 

USP Capecitabine Retated Compound A RS 
5 '-Deoxy-5-f luorocytidf n e. 

CsHuFNaO* 245.21 

USP Capecitabine Related Compound B RS 
5'-Deoxy-5-fl uorou rid En e. 

C*HnFISU 0 5 246.19 
USP Capecitabine Related Compound C RS 
2^3CO-Carbonyl-5"“deoxy-5-fluoro-/V' 5 - 
(penty!oxycarbonyl)cytidine. 

Ci 6 H 20 FN 3 O 7 38534 


Capreomycin Sulfate 



Capreomycin sulfate [1405-37-4], 

CasH^NnOi 668,71 

Capreomycin 1A (free base); 

3.6- Diamino-/V-({(25,55,115,155,Z)-15-amino-2Thydroxy- 
melhyl)-11-[(fl)-iminohexahydropyrimidim4-yl]-3,ó,9,12, 

16-pentaoxo-8-Cureidomethylene)-1,4,7,10,13-pentaaza- 
cyclohexadeean-5-yl}methyl)hexanamide [37290-35-6]. 

C 25 H 44 N 14 O 7 65271 

Capreomycin IB (free base); 

3.6- DFamino-N-({(25,5S,] 15/155,2)-! 5-ammo-l 1-[(/?)-imI- 
nohexahydrGpynmidin-4-yi]-2-methyl-3,ó,9,12, 
16-pentaoxo^ureidometnylene)-l,4 ; 7,10 / l 3-pentaaza- 
cyc(ohexadecan-5-yl}methyl)hexanamide [33490-33-4], 

DEFINITION 

Capreomycin Sulfate is the disulfate salt of capreomycin, a 
polypeptide mixture produced by the growth of Strepto- 
myces capreolus, suitable for parenteral use* It has a po- 
tency equfva!ent to NLT 700 pg/mg and NMT 1050 pg/ 
mg of capreomycin. 

IDENTIFICATION 

* A. Identification Tests—General, Sulfate (191) 

* B, The retention times of the major peaks of the Sample 
solution correspond to those of tne System suitability solu¬ 
tion, as obtained in the test for Capreomycin 1 Content 


AS5AY 

* Procedurę: Proceed as drrected in Antibiotics—Microbiai 

Assays (81). 

Acceptance criteria: 700-1050 pg/mg 

IMPURITIES 
Graorgamc impuritaes 

® Residue on Ignition (281): NMT 3.0%, the charred resi- 
due being moistened with 2 mL of nitric acid and 
5 drops of sulfuiic acid 

Delete the foSlowing: 

** Heaw Metals, Method fl (231): NMT 30 ppm* (Offirial 1 

|,in-20H3) 

SPECIFIC TESTS 

* CAPREOMYCIN 1 CONTENT 

Solution A: 0.4 mg/mL of ammonium blsulfate in 
water. Pass througn a filter of 0.5-pm or less porę size. 
Mobile phase: Methanol and Solution A (2:3) 

System suitability solution: 0,25 mg/mL of USP Capre- 
omycin Sulfate RS in water 

Sample solution: 0.25 mg/mL of Capreomycin Sulfate 
in water 

Chromatographic system 

(See Chromatograpny (621), System Suitability ,) 

Modę: LC 

Detector: UV 268 nm 

Column: 4,6-mm x 25-cm; 5-p.m packing 110 
Column temperaturę: 30° 

Flow ratę: 1.5 ml/min 
Injection srze: 20 |iL 
System suitability 
Sample: System suitability solution 
[Notę—T he refative retention times of capreomycin 1A 
and capreomycin 1B are 0.85 and 1.0, respectlve]y,] 
Suitability requirements 

Resolution: NLT 1.5 between capreomycin 1A and 
capreomycin 1B 

Tailing factor: NMT 3,5 for the major peaks (capreo- 
myctn 1A and capreomycin IB) 

Analysis 

[Notę—T he chromatographic run time Is at least frve 
times the retention time of the capreomycin 1A peak.] 
Sample: Sample solution 

Calculate the percentage of capreomycin 1 in the por- 
tion of Capreomycin Sulfate taken: 

Resuit - [(ha + ria)/rx] x 100 

r T A - peak area response of capreomycin 1A 

r 1B - peak area response of capreomycin I B 

ri - totai response for ad peaks 
Acceptance criteria: NLT 90.0% 

» PH (791): 4.5-7.5 

Sample solution: 30 mg/mL 
& Loss ON Drying (731): Dry 100 mg in a vacuum at a 
pressure not exceedinq 5 mm of mercury at 100° for 4 h: 
it loses NMT 10,0% of its weight. 
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* Eacterial EMOOTOXłNS Test (85): Where it is intended for 

use in preparing injectabfe dosage forms: NMT 035 USP 
Endotoxin Unit/mg of capreomycin 

* Other Mequsrements: Where the label States that Capreo- 

mydn Sulfate is stenie, it meets the reaulrements under 
(njections and implanted Drag Products <1}. 

ADDITfONAL REQU!REMENTS 

* Packaging and Storage: Preserve in tipht containers. 

* Labeling: Where tt is inlended for use in preparing in- 
jectable dosage forms, the Jabel States that it is stenie or 
must be subjected to further processing during the prep- 
aration of Injectable dosage forms. 

* USP Reference Standards(11) 

USP Capreomycin Sulfate RS 
USP Enootoxin RS 


Capreomycin for grajection 

DEFINmON 

Capreomycin for Injection contains an amount of Capreo- 
mydn Sulfate equivalent to NLT 90.0% and NMT 115.0% 
of the labeled amount of capreomycin. 

(DENTIRCATION 

0 A. Identification Tests—Oeneral, Sulfate (191) 

- IB. The retention times of the major peaks of the Sample 
solution correspond to those of the System suitabiiity soiu- 
thn , as obtained in the test for Capreomycin 1 Content. 

ASSAY 

* Procedurę: Proceed as directed in Antibiotks—Microbial 
Assays (81 ). 

Acceptance critena: 90,0%-l 15.0% 

IMPURITIES 
inorganic Impuritles 

* Residue on Ignition (281): NMT 3,0%, the char red resi- 

due being molstened with 2 ml of nitric acid and 
5 drops of sulfuric acid 

Bele te the fotlowing: 

** HEAW METALS, Method II (231): NMT 30 ppm* yjj&j i- 

Jpfi'2018) 

SPECHFIC TE5T5 

* Capreomycin i Content 

Sol u t i on A: 0.4 mg/ml of ammonium bisu Ifa te in 
water. Pass through a filter of 0.5-pm or less porę size. 
Mobile phase: Methano] and Solution A (2:3) 

System suitabiiity solution: 0.25 mg/mL of USP Capre¬ 
omydn Sulfate RS in water 

Sample solution: 0,25 mg/mL of Capreomycin for In- 
jection in water 
Chromatographrc system 
(See Chromatography (621), System Suitabiiity .) 

Modę: LC 

Detector: UV 268 nm 

Colurrm: 4.6-mm x 25-cm; 5-pm packing 110 
Coiumn temperaturę: 30° 

Flow ratę: 1,5 mL/min 
Injection size: 20 jiL 
System suitabiiity 
Sample: System suitabiiity solution 
[Notę—T he relative retention times of capreomycin 1A 
and capreomycin IB are 0,85 and 1,0, respectively,] 
Suitabiiity reguirements 

Resolution: NLT 1.5 between capreomycin 1A and 
capreomycin IB 

Tai ling factor: NMT 3.5 for the major peaks (capreo¬ 
mycin 1A and capreomycin IB) 


Analysls 

[Notę—T he chromatographic run time is at least five 
times the retention time of the capreomycin 1A peak.] 
Sample: Sample solution 

Calculate the percentage of capreomycin 1 in the por- 
tion of Capreomydn For injection taken: 

Result = (ha + rie)/rt x 100 

hA = peak area response for capreomycin 1A 

r 1B = peak area response for capreomycin 1 B 

r T ~ totaf response for al! peaks 
Acceptance criteria: The capreomydn 1 content is NLT 
90.0%. 

* pH (791): 43-7.5 

Sample solution: 30 mg/mL 

* Loss ON Drying (731); Dry 100 mg in a vacuum at a 
pressure not exteeding 5 mm of mercury at 1 00° for 4 h: 
it loses NMT 10.0% of Its weight. 

® Eacterial Endotoxins Test (85): NMT 035 USP Endo- 
toxin Unft/mg of capreomycin 
» CoNSTiTUTED Solution: At the time of use, it meets the 
requirements for (njections and Implanted Drug Products 
(1 >, Specific Tests , Completeness and darity of Solutions. 

» Other Requirements: It meets the requirements under 
(njections and Implanted Drug Products (1). 

ADDITI0NAL REQUIREMENT5 
Change to read: 

■ Packaging and Storage; Presen/e as described in # Pack¬ 
aging and Storage Reguirements (659), Injection Packaging i; 
Packaging for constitutioń* * ** (cn 

* SJSP Reference Standards (11) 

USP Capreomydn Sulfate RS 
USP Enootoxin RS 


CapsaScin 



C tb H Z7 N0 3 305.41 

6-Nonenamide, (f)-N-[(4-Hydroxy-3-methoxy- 
phenyl)methyl]-8-methyl. 

(£)-8-Methyl-N-vaniily!-6-nonenamide [404-86-4], 

» Capsaicin contains not less than 90.0 percent 
and not morę than 110.0 percent of the labeled 
percentage of total capsaicinoids. The content of 
capsaicin (C18H27NO3) is not less than 55 percent, 
and the sum of the contents of capsaicin and 
dihydrocapsaicin {C18H29NO3) is not less than 
75 percent, and the content of other capsaici¬ 
noids is not morę than 15 percent, all calculated 
on the dried basis. 

Caution—Handle Capsaicin with care. Prevent in- 
halation of partides of it and prevent its contact 
with any part of the body. 

Packaging and storage—Preserve in tight containers, 
protected from light, and storę in a cool place. 

Labeling —Label it to State the percentage content of total 
capsaicinoids. 
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USP Reference standards (11)— 

USP Capsaicin RS 
USP Dihydrocapsaiein RS 

Identification—Prepare a test solution of Capsaicin in 
methanol containing 1 mg per mL. Prepare a Standard solu¬ 
tion of USP Capsaicin RS in methanol containing 1 mg per 
mL, Separately apply 10-pL portions of the test solution and 
the Standard solution to a thin-layer chromatographic piąte 
(see Chromatography <621)) coated with a 0.25-mm layer of 
chromatographic siliea gel mixture* Develop the chromato- 
grams in a solvent system consisting of a mixture of ether 
and methanol (19:1) untii the solvent front has moved 
about three-fourths of the length of the piąte. Remove the 
piąte from the cham ber, and allow it to air-dry* Spray the 
piąte with a 0.5% solution of 2,6-dibromoquinone- 
chlonmide in methanol, allow to stand in a chamber con¬ 
taining ammonia fu mes, and examine the chromatograms: 
the biue color and the fo value of the prindpal spot ob- 
tained from the test solution correspond to those properties 
of the principal spot obtained from the Standard solution. 
Meiting rangę (741): between 57° and 66°, but the 
rangę between beginning and end of meiting does not ex- 
ceed 5°, 

Lo$$ on drying (731): Dry it in vacuum over phosphorus 
pentoxide at 40° for 5 hours: it loses not morę than 1.0% of 
rts weight* 

Residue on ignition (281): not morę than 1.0%* 

Content of capsaicin, di hydra capsaicin, and other 
capsarcinoids— 

Mobile phase— Prepare a mixture of diluted phosphonc 
acid (1 in 1000) and acetonitrile (600:400). Pass through a 
fil ter having a porosity of 0.5 urn or finer, and degas* Malce 
adjustmenLs if necessary (see System Suitability under Cbfo- 
matography (621)), 

Standard c apsaidn solution— Quantitatively dissolve an ac- 
curately weighed quantity of USP Capsaicin RS in methanol 
to obtain a solution having a known eoneentration of about 
0*1 mg per mL* 

Standard dihydrocapsaidn solution —Quantitatively dissolve 
an accurately weighed quantity of USP Dihydrocapsaidn RS 
in methanol to obtain a solution having a known concentra- 
tion of about 0*025 mg per mL* 

Test solution— Transfer about 25 mg of Capsaicin, accu¬ 
rately weighed, to a 250-mL vo!umetnc fiask, diiute with 
methanol to volume, and mix* 

Chromatographic system (see Chromatography (621))“The 
Nquid chromatograph is eauipped with a 281-nm detector 
and a 4.6-mm x 25-on column that contatns 5-pm packing 
L11 and is maintained at a constant temperaturę of about 
30°. Adjust the flow ratę to obtain a retention time of about 
20 minutes for the main capsaicin peak* Chromatograph the 
Standard capsaicin solution , and record the peak responses 
as directed for Procedurę: the relative standard deviation for 
replicate injections is not morę than 2%. 

Procedurę —Separately inject equal volumes (about 20 pL) 
of the Standard capsaicin solution, the Standard dihydrocap¬ 
saidn solution, and the Test solution tnto the chromatograph, 
record the chromatogram for a period of time that is twice 
that of the retention Limę of capsaicin, and measure the 
areas of the responses for ali of the peaks. Calculate the 
percentage of capsaicin (Cish^NOj) in the portion of Cap¬ 
saicin taken by the formula: 

25,000(C / W)(ru / fs) 

in which C is the eoneentration, in mg per mL, of USP Cap¬ 
saicin RS in the Standard capsaicin solution; W is the weight, 
in mg, of Capsaicin taken to prepare the Test solution ; and 
Tu and n are the capsaicin peak responses obtained from the 
Test solution and the Standard capsaicin solution , respectively. 
Not less than 55% is found. Calculate the percentage of 


dihydrocapsaidn (GsH^NOj) rn the portion of Capsaicin 
taken by the formula: 

25,000(C / W){ru f n) 

in which C is the eoneentration, in mg per mL, of USP 
Dihydrocapsaidn RS in the Standard dihydrocapsaidn solu¬ 
tion; W is the weight, in mg, of Capsaicin taken to prepare 
the Test solution ; and r u and r$ are the dihydrocapsaidn peak 
responses obtained trom the lest solution and the Standard 
dihydrocapsaidn solution , respectively* The sum of the per¬ 
centage of capsaicin found and of tne percentage of 
dihydrocapsaidn found is not less than 75%. Using the 
chromatograms obtained from the Standard capsaicin solu¬ 
tion and tne 7es£ solution , calculate the percentage of other 
capsaicinoids in the portion of Capsaicin taken by the 
formula: 

25,000(C / W)(r r / r$) 

in which C is the eoneentration, in mg per mL, of USP Cap¬ 
saicin RS in the Standard capsaicin solution; W is the weight, 
In mg, of Capsaicin taken to prepare the Test solution; r T is 
the sum of the peak responses of the capsaicinoids other 
than capsaicin and dihydrocapsaidn in the chromatogram 
obtained from the Test solution; and n is the capsaicin peak 
response obtained from the Standard capsaicin solution. Not 
morę than 15% of other capsaidnoids is found. 


Capsicum 

DEHNITION 

Capsicum is the dried ripe frult of various Capsicum species 
(Fam* Solanaceae)* It contains NLT 0.3% of to tal capsaki- 
noids, calculated as the sum of capsaicin, dihydrocapsa¬ 
idn, nordihydrocapsaicin, nonivamide, decanyivanil- 
linamide, and homocapsaicin; and the nonivarmde 
content is NMT 5% of the total capsaicinoids; ali calcu- 
jated on the dried basis* 

IDENTIFICATION 
* A. Thin-Layer Chromatography 

Standard solution A: 0.4 mg/mL of USP Capsaicin RS 
in methanol 

Standard solution B: 0.4 mg/mL of USP Dihydrocapsa¬ 
idn RS In methanol 

Sampte solution: Shake for 5 min about 0.5 g of Capsi¬ 
cum, finely powdered, in 5 mL of hexanes, and centri- 
fugę, Use the supernatant, 

Chromatographic system 

Adsorbent; Chromatographk reversed-phase oc ta de¬ 
cyl silyl silica gel with an average particie size of 5 pm 
(HPTLC plates) 

Application volume: 2 pL, as 8-mm bands 
Developing soivent system: A mixture of methanol 
and water (8:2) 

Derivatization reagent A: 0.25 mg/mL of dichloroquh 
nonechlorlmide in ethyl acetate 
Derrvatization reagent B: Ammonium hydroxide 
solution 
Analysis 

Samples: Standard solution A, Standard solution B f and 
Sample solution 

Appfy the Samples as bands to a suitable high-perfor- 
mance thin-layer chromatographic plate* Use a satu- 
rated chamber, and condition the plate to a relative 
humidfty of about 33% using a suitable devke. De- 
velop the chromatograms over a dis tance of 6 cm. 
Remove the plate from the chamber, dry, derivatize 
with Derivatization reagent A , and expose to vapors of 
Derivatization reagent B until blue bands develop, Ex* 
aminę under white llght. 
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System suitability: Standard sofution A shows a biue 
band at about one-third of the chromatogram, and 
Standard soiution B shows a blue band at an R F right 
helów that from Standard sofution A. 

Acceptance criteria: The Sampte safution exhibits a blue 
band at about one-third of the chromatogram, similar 
in position and coior to the capsaicin band tn the chro¬ 
ma tog ram of Standard sofution A, and exhibits a biue 
band at an R f right below that of capsaidn, similar in 
position and coior to the dihydrocapsaidn band in the 
chrom a tog ram of Standard soiution B . Other bands may 
be observed in the Sampie soiution chromatogram, 
o B. HPLC 

Analysis: Proceed as directed in the test for Content of 
Totai Capsaicinoids, 

Accep tance criteria: The Sampie sofution chromato- 
gram exhibtts the main capsaicinoid peak at the reten- 
tion time corresponding to capsaicin in the chromato¬ 
gram of Standard soiution A and a peak of lower 
intensity corresponding to dihydrocapsaidn in the chro- 
matogram of Standard soiution B. The Sampie soiution 
chromatogram shows additiona! minor peaks corre¬ 
sponding to nordihydrocapsaicin, nonivamide, decany- 
IvamlEinamfde, and homocapsaidn. 

COMPOSmON 

e Content of Total Capsaicinoids 

Mobile phase: A mixture of acetonitrile and diluted 
phosphoric add (1 in 1000) (2:3) 

Standard soiution A: 0.02 mg/ml of USP Capsaidn RS 
in methanol 

Standard soiution B: 0.01 mg/mL of USP Dihydrocap- 
saicin RS in methanol 

Sampie soiution: To a giass centrifuge tubę transfer 
about 0.5 g of Capsicum, powdered and accurateiy 
weighed, add 30 mL of methanol, shake for 15 min, 
and centrifuge. Transfer the supematant to a 50-mL voh 
umetnc fiask. To the residue add 10 ml of methanol, 
shake for 5 min, and centrifuge. Transfer the superna¬ 
tant to the volumetric fiask. Repeat the extraetion one 
morę time with 10 mL of methanol. Complefe with 
methanol to volume, and mix. Before injectton, pass 
through a membranę filter of 0,45-pm or finer porę 
size, discarding the first few mL of the fil tratę. 
ChromatograpTiic system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 281 nm 

Column: 4.6-mm x 25-cm; end-capped, 5-pm, 150 A, 
packing LII 

Coiumn temperaturę: 30 n 
Flow ratę: 1,0 mL/min 
Injection vo!ume: 20 pL 
System suitability 

Samples; Standard soiution A and Sampie soiution 

Suitability requirements 

Resolution; NLT 1.5 between the capsaidn peak and 
the nonivamide peak occumng at a retention time of 
0.95 relative to 1.0 for capsaicin, Sampie soiution 
Re!ative standard deviation: NMT 2.0% for the cap¬ 
saicin peak in repeated injections, Standard soiution A 
Analysis 

Samples: Standard sofution A, Standard sofution B , and 
Sampie soiution 

Identify the capsaicin and dihydrocapsaidn peaks in the 
Sampie soiution chromatogram by comparison with the 
chromatograms of Standard soiution A and Standard 
sofution B f respectively. Identify the peaks correspond¬ 
ing to nordihydrocapsaicin, nonivamrde, decanylvanii- 
linamide, and homocapsaidn using the approximate 
re!ative retention times provided in Tobie h 


tafofle 1 


Analyte 

Approxlmate 

Relative 

Retention 

Time 

Nordihydrocapsaicin 

0.89 

Nonivamide 

0.95 

Capsaidn 

1.00 

De ca n vl va n II Iin a m i de 

1.34 

Homocapsaicin 

1.40 


Caiculate the percentage of capsaidn in the portion of 
Capsicum taken: 

Result = (ru/fs) xQx (l f/W) x 100 


ru = peak area of capsaicin from the Sampie 
soiution 

r$ - peak area of capsaicin from Standard soiution 
A 

Ci = concentration of capsaicin in Standard soiution 
A (mg/mL) 

V “ volume of the Sampie soiution (mL) 

W = weight of Capsicum taken to prepare the 
Sampie soiution (mg) 

Caiculate the percentage of dihydrocapsaidn in the 
portion of Capsicum taken: 

Result = (ruin) x Q x (V/W) x 100 

ru - peak area of dihydrocapsaidn from the Sampie 
soiution 

r* = peak area of dihydrocapsaidn from Standard 
sofution B 

Cs = concentration of dihydrocapsaidn En Standard 
soiution B (mg/mL) 

V - volume of the Sampie soiution (mL) 

W - weight of Capsicum taken to prepare the 
Sampie soiution (mg) 

Caiculate the percentage of nomvamide, expressed as 
capsaicin, in the portion of Capsicum taken: 

Result = (ru/fs) x G x (V/W) x 1 00 

ru = peak area of nonivamide from the Sampie 
soiution 

rs = peak area of capsaidn from Standard soiution 
A 

Cs - concentration of capsaidn in Standard soiution 
A (mg/mL) 

V - volume of the Sampie sofution (mL) 

W ~ weight of Capsicum taken to prepare the 
Sampie sofution (mg) 

Caiculate the sum of the percentages of 
nordihydrocapsaicin, decanyfvani!mamide, and 
homocapsaidn, expressed as capsaidn. En the portion 
of Capsicum taken: 

Result = (Iry/fs) x G x {VIW) x 100 

I/u = sum of peak areas of nordihydrocapsaicin, 
decanylvanillinamide, and homocapsaidn 
from the Sampie soiution 

r s = peak area of capsaidn from Standard soiution 
A 

G = concentration of capsaidn in Standard soiution 
A (mg/mL) 

V = volume of the Sampie soiution (mL) 

IV = weight of Capsicum taken to prepare the 
Sampie soiution (mg) 

Caiculate the content of total capsaicinoids as the sum 
of the percentages of capsaidn, dihydrocapsaidn, 
nordihydrocapsaicin, non«vamide, 
deeanykaniflinamide, and homocapsaicin. 
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Acceptance criteria: NLT 03% on the dried basis 

CONTAMINANTS 

* ELEMENTAL (MPURfTIES—PROCEDURES <233) 

Acceptance criteria 
Arsenie: NMT 0.5 pg/g 
Cadmium: NMT 1.0 pig/g 
Lead: NMT 5* *0 )ig/g 
Mercury: NMT 0.1 jig/g 

* Articles of Boianical Origin, General Method for Pesti- 

cide Residues Anaiysis <561): Meets the requirements 

* Articles of Botanecal Origin, Test for Afiatoxins <561): 

Meets the requirements 

SPECIFIC TESTS 

* UlUIT OF Nonevamkde 

Analysis: Use the chroni atograms and calculations ob- 
tained in the test for Content of Jota! Capsaldnoids. 
Calculate the content of nonivamide as a percentage of 
total capsaicinoids: 

Result = (PN/PTC) x 100 

PN = percentage of nonivamide as calcuiated in the 
Content of Total Capsaicinoids 
PTC = percentage of total capsaicinoids as calcuiated 
in the Content of Total Capsaicinoids 
Acceptance criteria: NMT 5% on the dried basis 

* Botanic Characteristics 

Macroscopic: Maturę Capsicum fruit vary in length 
from a few cm to morę than 10 cm; fruit diameter 
ranges from a few mm to a few cm; shape varles from 
elongate, ellipse, almost round, trianguiar, campanu- 
late, tomato-like, or square (blocky); number ot Jocules 
twa, three, or four; the dissepiments being United at 
the base to a conicat, central placenta; calyx rnargin is 
either entire, dentate, or Intermedlate dentate, and 
sometimes attached to a long, straight pedicel; the 
presence of calyx annular constrietron, at junction of 
calyx and pedicel indicates Capsicum chinense; the seeds 
are light brown to weak yeflowish-orange, suborbicuiar 
or irregular, flattened, from mm in diameter, with a 
thickened edge and a prominent, pointed mlcropyle. 
Microscopic: Powdered Capsicum shows fragments of 
epicarp cells, polygonal, tria ng ula r, rectangular, or ir¬ 
regular telis, with or without beaded walls; numerous 
fragments of thin-walled parenchyma cells of the peri- 
carp containing oit globules and chromoplasts of the 
various colors similar to the cofor of the rruits; frag¬ 
ments of sclerenchymatous cells of the endocarp with 
slightfy wavy, tignified walls and broad lumina, stria- 
tions and pet canal distinct, cells appear bright white 
under a polarizing microscope; fragments of epidermal 
cells of testa, extremely thick wali, deeply sinuate, stria- 
tions and plt canal distinct, cells appear bright yeliow- 
ish-white under a polarizing microscope; fragments of 
parenchyma cells of the endosperm containing fixed oil 
and aleurone grains; and occasional fibrovascular ele- 
ments and calyx tissues. 

® Articles of Botanecal Origin, Foreign Organie Matter 
<561); NMT 1%, other than stems and calyces, the pro- 
portion of which does not exceed 3% 

* LOSS ON Orying <731) 

Sampie: TO g of finely powdered Capsicum 
Analysis: Dry at 105° for 2 h. 

Acceptance criteria: NMT 11% 

* Articles of Botanecal Origin, Total Ash <561): NMT 

10 . 0 % 

* Articles of Botanical Origin, Add-fnsolubie Ash (561): 

NMT 1,25% 

ADD1TIONAL REQUIREMENTS 

* Packaging and Storage: Presen/e in weil-closed contain- 

ers. A few drops of chloroform may be added from time 
to time to prevent attack by inseets. 


* Labeling: Label each Container to indicate which variety 
of Capsicum is contained therein. 

9 USP Reference Standards <11) 

USP Capsalcin RS 
USP Dinydrocapsarcin RS 


Capsicum OBeoresm 

DEFINITION 

Capsicum Oleoresin is an alcohofic extract of the dried ripe 
rruits of Capsicum. It contains NLT 6.5% of total capsaici¬ 
noids, calcuiated as the sum of capsalcin, dihydrocapsa- 
icin, nordihydrocapsaicin, nonivamide, decanylvanil- 
[inamide, and homocapsaicin, all calcuiated on the 
anhydrous basis, The nonfvamide content is NMT 5% of 
the total capsaicinoids, calcuiated on the anhydrous basis. 
[CaljtioN- —Capsicum Oleoresin is a powerful irritant, and 
even in minutę guantities produces an intense burning 
sensation when ft comes In contact with the eyes and 
tender parts of the skin. Care should be taken to protect 
the eyes and to prevent contact of the skin with Capsi¬ 
cum Oleoresin.] 

IDENTIFICATION 

• A. Thin-ILayer Chromatography 

Standard solution A: 0.4 mg/mL of USP Capsalcin RS 
in methanol 

Standard solution B: 0.4 mg/mL of USP Dihydrocapsa- 
icin RS in methanol 

Sampie solution: 10 mg/mL of Capsicum Oleoresin In 
hexanes 

Chromatographic system 

Adsorbent: Chromatographic reverse phase octadecyt 
silyl silica gei with an average particie size of 5 pm 
(HPTLC piates) 

Application volume: 2 pL, as 8-mm bands 
Devdoping solvent system: A mixture of methanol 
and water (8:2) 

Deriyatization reagent A: 0.25 mg/mL of dichlorogui- 
nonechlorimide in ethy! acetate 
Derivatization reagent B: Ammonium hydroxide 
solution 
Analysis 

Sampies: Standard solution A f Standard solution 5, and 
Sampie solution 

Apply the Sampies as bands to a suitable high-perfor- 
mance thin-layer chromatographic piąte. Use a satu- 
rated chamber, and condition the piąte to a relative 
humidity of about 33% using a suitable device. De- 
velop the chromatograms over a distance of 6 cm. 
Remove the pfate from the chamber, dry, derivadze 
with Derivatization reagent A t dry, expose to vapors of 
Derivatization reagent B until blue bands develop, and 
examine under white light. 

System suitabrlity: Standard solution A shows a blue 
band at about one-third of the chromatogram, and 
Standard solution B shows a blue band at an Rt right 
below that from Standard solution A. 

Acceptance criteria: The Sampie solution exhibits a blue 
band at about one-third of the chromatogram, similar 
In position and color to the capsaicin band in the chro¬ 
matogram of Standard solution A, and exhibits a blue 
band at an Rr right below that of capsaicin, similar in 
position and color to the dihydrocapsaidn band in the 
chromatogram of Standard solution B . Other bands may 
be observed in the Sampie solution chromatogram. 

• B. HPLC 

Analysis: Proceed as directed in the test for Content of 
Total Capsaicinoids . 

Acceptance criteria: The Sampie solution chromato¬ 
gram exhibits the main capsaictnoid peak at the reten- 
tion time corresponding to capsaicin in the chrom a to- 
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gram of Standard solution Aa nd a peak of lower 
intensity corresponding to dihydrocapsaicin in the chro¬ 
matogram of Standard solution B. The Sampie solution 
chromatogram shows additional minor peaks corre¬ 
sponding to nordihydrocapsaidn, nonivamide, deoany- 
lvanillinamide, and homocapsaidn. 

ASSAY 

* CONTENT Of TOTAL CAP5AICINOID5 

Mobile phase: A mixture of acetonitnle and diluted 
phosphortc acid (1 in 1000) (2:3) 

Standard solution A: 0,2 mg/mL of USP Capsaidn RS 
in methanol 

Standard solution B: 0,1 mg/mL of USP Dihydrocapsa- 
icin RS in methanol 

Sampie solution: 5 mg/mL of Capsicum Oleoresin in 
methanol Pass a portion of this solution through a fifter 
of 0.2-pm porę size, and use the fil tratę as the Sampie 
solution. 

Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 281 nm 

Column: 4,6-mrn x 25-cm; end-capped, 5-pm, 150 A, 
packing LII 

Column temperaturę: 30° 

Flow ratę: 1.0 mL/mm 
Injectton voiume: 20 pL 
System suitability 

Samples: Standard solution Aa nd Sampie solution 
Suitability reguirements 

Resolution: NLT 1.5 between the capsaidn peak and 
the nonivamide peak that occurs at a retention time 
of 0.95 relative to 1,0 for capsaidn, Sampie solution 
Relative standard deviation: NMT 2.0% for the cap¬ 
saicin peak, Standard solution A 
Analysis 

Samples: Standard solution Ą Standard solution B f and 
Sampie solution 

Identify the capsaidn and dihydrocapsaicin peaks in the 
Sampie solution chromatogram by comparison with the 
chromatograms of Standard solution A and Standard 
solution B, respectivefy. identify the peaks correspond¬ 
ing to no rd I hydro ca psa icin, nonivamide, decanylvanil- 
finamide, and homocapsaidn using the approximate 
relative retention times provided in Tobie L 


Table 1 


Analrte 

Approximate 

Refative 

Retention 

Time 

N ordi h vdrocapsa tein 

0.89 

Nonivamide 

0*95 

Caosafcin 

LOO 

Deca n v t va n i 11 1 n am ide 

134 

Homocapsaidn 

1.40 


Calculate the percentage of capsaicin in the portion of 
Capsicum Oleoresin taken: 

Result - ( ru/rs } x { CJCu)x 100 


r 0 = peak area of capsaicin from the Sampie 
solution 

r* - peak area of capsaidn from Standard solution 
A 

Ci - concentration of capsaicin in Standard solution 
A (mg/mL) 

Cu - concentration of Capsicum Oleoresin in the 
Sampie solution (mg/mL) 


Calculate the percentage of dihydrocapsaicin in the 
portion af Capsicum Oleoresin taken: 

Result = ( ru/fi ) x (Cs/Cu) x 100 

r u - peak area of dihydrocapsaicin from the Sampie 
solution 

r$ = peak area of dihydrocapsaicin from Standard 
solution B 

Cs = concentration of dihydrocapsaicin in Standard 
solution B (mg/mL) 

Cu = concentration of Capsicum Oleoresin in the 
Sampie solution (mg/mL) 

Calculate the percentage of nonivamide, expressed as 
capsaicin, in the portion of Capsicum Oleoresin taken: 

Result = (fu/rs) x (CdCu) x 100 

ru - peak area of nonivamide from the Sampie 
solution 

rj - peak area of capsaicin from Standard solution 
A 

Cs = concentration of capsaidn in Standard solution 
A (mg/mL) 

Cu - concentration of Capsaicin Oleoresin in the 
Sampie solution (mg/mL) 

Calculate the sum of the percentages of 
nordihydrocapsaidn, decanylvanmmamide, and 
homocapsaidn, expressed as capsaicin, in the portion 
of Capsicum Oleoresin taken: 

Result = (Zfufrs) x ( Cs/C u ) x 100 

Z fu ~ sum of the peak areas of nordihydrocapsaidn, 

decanyh/anillinamide, and homocapsaidn 
from the Sampie solution 

rs - peak area of capsaicin from Standard solution 
A 

Cs = concentration of capsaidn in Standard solution 
A (mg/mL) 

Cu ~ concentration of Capsicum Oleoresin in the 
Sampie solution (mg/mL) 

Calculate the content of totai capsaidnoids as the sum 
of the percentages of capsaidn, dihydrocapsaicin, 
nordihydrocapsaidn, nomvamide, 
decanylvanil!inamide, and homocapsaicin* 

Acceptance criteria: NLT 6.5% on the anhydrous basis 

CONTAMINANTS 

* Element al Impurities—Procedures (233) 

Acceptance criteria 
Arsenie: NMT 0.5 pg/g 
Cadmium: NMT 1.0 pg/g 
Lead: NMT 5.0 pg/g 
Mercury: NMT 0,1 pg/g 

• Articles of Bdtanical Gricjn, General Method for Pestb 
cide Residues Analysis (561): Meets the requirements 

* Articles of Botanical Oricin, Test for Aflatoxms (561): 

Meets the reguirements 

5PECIFIC TE5T5 

• Limit of nonwaiwde 

Analysis: Use the chromatograms and ealculations ob- 
tained in the test for Content of Totai Capsaidnoids . 
Calculate the content of nonivamide as percentage of 
totai capsaidnoids: 

Result = (PNfPTC) x 100 

PN - percentage of nonivamide as całculated in the 
test for Content of Totai Capsaidnoids 
PTC ~ percentage of totai capsaicinoids as calculated 
in the test for Content of Totaf Capsaidnoids 
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Acceptance criteria: NMT 5% on Ehe anhydrous basis 

* Water Determination, Method la (921) 

Sample: 5.0 g of Capsicum Oleoresin 
Acceptance criteria; NMT 8% 

ADDITIONAL REQU 5RE M ENTS 

o Fackaging and Storage: Preserve in tight containers. 

® Labeling; Label it to indicate that if separation occurs, It 
shoufd be warmed and mixed before use. 

« USP Reference Standards (11) 

USP Capsaidn RS 
USP Dihydrocapsaicin RS 


Capsicum Tineture 


DEFINITION 

Capsicum Tineture i$ prepared as follows. 


Capsicum 

100 a 

A mtxture of Afcohoi and Water (70:30) to 
(85:1 5), a suffident auantity to make 

1000 mL 


Prepare the Tineture as directed for Botanical Extracts (565), 
Tinctures, Maoeration Process. It contains NLT 0.02% (w/v) 
of total capsaicinoids, calculated as the sum of capsaidn, 
dihydrocapsaicin, nordihydroca psa icin, nonivamide, de- 
canylvani!linamide, and nomocapsaicin; and the 
nonivamide content is NMT 5% of the total capsaicinoids. 

DDENTIFICATION 
® A. Thin-Layer Chromatography 

Standard solution A: 0.2 mg/mL of USP Capsaidn RS 
in methanol 

Standard solution B: 0.2 mg/mL of USP Dihydrocapsa- 
icin RS in methanol 

Sample solution: Shake 10 mL of Tineture with 10 mL 
of hexanes, alJow to separate, and use the lower layer. 
Chromatographic system 
(See Chromatograpny (621 ), Thin-Loyer Chromało- 
graphy.) 

Adsorbent: Chromatographic reverse phase octadecyl 
silyl silica gel with an average particie size of 5 pm 
(HPTLC platesj 

Application volume: 2 jtL, as 8-mm bands 
Relative humldity: Condition the piąte to a relative 
hu midi ty of about 33% using a surtable device. 
Developing solvent system: A mixture of methanol 
and water (8:2) 

Derivatization reagent A: 5 mg/mL of dichlorogui- 
nonechlorimide in methanol 
Derivatization reagent B: Ammonium hydroxide 
solution 
Analysis 

Sam pies: Standard solution A t Standard solution 8, and 
Sample solution 

Apply the Samples as bands to a suita ble bigh-perfor- 
mance thln-layer chromatographic piąte. Use a satu- 
rated chamber, and develop tne chromatograms over 
a dEstance of 6 cm. Remove the piąte from the cham- 
ber, dry, derivatize with Derivatization reagent A, dry, 
expose to the vapors of Denvat\zotlon reagent B until 
blue bands develop, and then examine under white 
light. 

System suitability: Standard solution A shows a blue 
band at about one-third of the chromatogram, and 
Standard solution B shows a blue band at an R r just 
below that from Standard solution A. Sępa radon be- 
tween capsaidn and dihydrocapsaicin snould be 
achieved with the reference standards; the bands ap- 
pear at the intended location of the piąte and they are 
visible as blue bands. 


Acceptance criteria: The Sample sofution chromato¬ 
gram exhibits a blue band at about one-third of the 
chromatogram, corresponding in colpr and R F to the 
capsaicin band in the chromatogram of Standard solu¬ 
tion A t and exhibits a blue band at an R f just below that 
of capsaidn, simiJar in position and color to the 
dihydrocapsaicin band in the chromatogram of Stan¬ 
dard solution B . Other bands may be obsen/ed in the 
Sample solution chromatogram, 

* B. HPLC 

Analysis: Proceed as directed in the test for Content of 
Total Capsaicinoids. 

Acceptance criteria: The Sample solution chromato¬ 
gram exhibits the main capsaicinoid peak at the retem 
tion time corresponding to capsaicin in the chromato¬ 
gram of Standard solution A and a peak of lower 
intensity corresponding to dihydrocapsaicin in the chro¬ 
matogram of Standard solution B L The Sample solution 
chromatogram shows addftlonal minor peaks corre¬ 
sponding to nordihydroca psa icin, nonivamide, deoany- 
lvanUlinamide, and homocapsaldn. 

STREMCTH 

o Content of Total Capsaicinoids 

Mobile phase: A mixture of acetonitrile and diluted 
phosphoric acid (1 in 1000) (2:3) 

Standard solution A: 0.1 mg/mL of USP Capsaicin RS 
in methanol 

Standard solution B: 0.05 mg/mL of USP Dihydrocap¬ 
saicin RS in methanol 

Sample solution: Dilute an accurately measured vol- 
ume of Tineture in methanol (1:1), and mix. Before tn- 
jection, pass through a membranę filter with a 0.45-jtm 
or finer porę size, discarding the first few mL of the 
fil tratę. [Notę— The sample can be weighed and con- 
verted to volume using the density of the Tineture.] 
Chromatographic system 
(See Chromatograpny (621), System Suitability •) 

Modę: LC 

Detector: UV 281 nm 

Column; 4,6-mm x 25-cm; end-eapped, 5-pm, 150 A, 
packing L11 

Flow ratę: 1.0 ml/rnin 
Column temperaturę: 30° 

Injection vofume: 20 pi 
System suitability 

Samples: Standard sofution A and Sample solution 

Suitability requirements 

Resolution: NLT 1.5 between the capsaidn peak and 
the nonivamide peak at a retention time of 0.95, re!a- 
tive to 1.0 for capsaicin, Sample solution 
Re!ative standard devtation: NMT 2.0% for the cap¬ 
saicin peak in repeated injections, Standard solution A 
Analysis 

Samples: Standard solution A, Standard solution B t and 
Sample sofution 

IdenUfy the capsaicin and dihydrocapsaicin peaks in the 
Sample solution chromatogram by comparlson with the 
chromatograms of Standard sofution A and Standard 
solution B t respectlvely. Identify the peaks correspond¬ 
ing to nordihydrocapsaidn, nonivamide, decanylvanil- 
linamide, ancf homocapsaicin using the approximate 
relative retention times provided in Table 


Table 1 


Analyte 

Approximate 

Rebtive Retention Time 

No rdi h v d roc a psai c m 

0.89 

Norwamide 

0.95 

Capsaicin 

1.00 

Decanylvanillinamide 

1.34 

Homocapsaidn 

1.40 
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Calculate the percentage of capsaicin in the portion of 
Uncture taken: 

Result = (fuM) x (Cs/Co) x 100 

fu = peak area of capsaicin from the Sample 
solution 

rs = peak area of capsaicin from Standard solution 
A 

Cs = concentration of capsaicin in Standard solution 
A (g/mL) 

Cu - concentration of Tincture in the Sample 
solution (mL/mL) 

Calculate the percentage of dihydrocapsaidn In the 
portion of Tincture taken: 

Result = (fu/rs) x Cs/Cu) x 100 

fu - peak area of dihydrocapsaidn from the Sompie 
solution 

r s - peak area of dihydrocapsaidn from Standard 
solution B 

Cs = concentration of dihydrocapsaidn in Standard 
solution B (g/ml) 

Cu = concentration of tincture in the Sample 
solution (mL/mL) 

Calculate the percentage of nonwamrde, expressed as 
capsaicin, in the portion of Tincture taken: 

Result = ( futfs ) x (C s /Cu) X 7 00 

r u = peak area of nonivamide from the Sample 
solution 

r$ = peak area of capsaicin from Standard solution 
A 

Cs = concentration of capsaicin in Standard solution 
A (g/mL) 

Cu - concentration of Tincture in the Sample 
solution (mL/mL) 

Calculate the sum of the percentaoes of 
nordihydrocapsaidn, decanylvaniliinamide and 
homocapsaicin, expressed as capsaicin, in the portion 
of Tincture taken; 

Result = (Zr u /r s ) x (G/Q) x 1 00 

Zru ~ sum of the peak areas of nordihydrocapsaidn, 
decanylvanillfnamide, and homocapsaicin 
from the Sample solution 

/* - peak area of capsaicin from Standard solution 

A 

C s = concentration of capsaicin in Standard solution 
A (g/mL) 

Cu - concentration of Tincture in the Sample 
solution (mL/mL) 

Calculate the eon tent of to tal capsaicinoids as the sum 
of the percentages of capsaicin, dihydrocapsaidn, 
nordihydrocapsaidn, nonlvamide, 
decanylvanilJinamide, and homocapsaicin. 

Acceptance criteria: NLT 0.02% 

OTHER COMPONENTS 

o ALC0H10L D eter min ATa on, Method I <611): NLT 90.0% 
and NMT 1 10.0% of the labefed amount of C 2 H 5 OH 

CONTAMINANT5 

* Articles OF Botanical Origin, General Method for Pesti- 

cide Residues Analysis (561): Meets the requrrements 

SPECIFIC TESTS 

• Limit of Nonivamide 

Analysis: Use the chromatograms and cafculations ob- 
tained 3n the test for C ontent of Total Capsaicinoids. 


Calculate the content of nonivamide as a percentage of 
total capsaicinoids: 

Result - { PN/PTC) x 100 

PN = percentage of nomvamide as calculated in the 
Content of Total Capsaicinoids 
PTC = percentage of total capsaicinoids as calculated 
in the Content of Total Capsaicinoids 
Acceptance criteria: NMT 5% 

ADDITIONAL REQUHREMENT$ 

* Packaging and Storage: Preserve in tight, light-resistant 
containers, and storę at room temperaturę. 

* Lab EL ING; The label States the official name of the articie, 

the Latin binomiaJ, and the part of the pfant from which 
the ardcle was prepared. Labei it to indicate the content 
of capsaicinoids, the so!vent mixture used for extraction, 
and the ratio of the starting crude plant materiał to 
Tincture. 

* USP Reference Standards (11) 

USP Capsaicin RS 
USP Dihydrocapsaidn RS 


Captoprii 



C 9 H 15 NO 3 S 217.29 

l-Proline, 1 -[(25)-3-mercaptG-2-methyl-l -oxopropyJ]-; 
1-[(25)-3-MercaptO"2-methyfpropionyl]-L-prollne 
[62571-86-2]. 

DEFINITION 

Captoprii contains NLT 97.5% and NMT 102.0% of 
captoprii (CgHisNChS), calculated on the dried basis, 

IDENTIFICATION 

■ A. INFRARED ABSORPTION (T97K) 

A5SAY 

■ Procedurę 

Sample solution: Dissolve about 300 mg of Captoprii 
in 100 ml of water 3n a suitabie gfass-stoppered fiask, 
Add 10 mL of 3,6 N sulfuric acid, 1 g of potassium io- 
dide, and 2 mL of starch TS. 

Titrimetric system 
(See Titrimetry (541).) 

Modę: Di rect tit rat i o n 

Titrant: Dissolve 3.567 g of potassium lodate, previ- 
ousty dried at 170° to constant weight, in water to 
make 1.0 L. 

Endpoint detection: Visuaf 
Analysis: Ti tratę with Titrant to a farnt blue endpoint 
that persists for NLT 30 s. Perform a btank determina- 
tion, and make any necessary correction. Each mL of 
Titrant ls equivafent to 21.73 mg of captoprii 
(C 9 Hi 5 N0 3 S). 

Acceptance criteria: 97.5%-102,0% on the dried basis 

IMPURITIES 

a Residue on Hgnftion (281): NMT 0.2% 


Dełete the foliowing: 

Heavy Metals, Method li (231); NMT 30 ppm* (oimi. 

Jdi>201Sj 
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O organic Impurities 

Use low-actinic glassware to prepare the Standard solu¬ 
tion and Sampfe solution* 

Mobile phase: 9-in-10G solution of tetrahydrofuran in 
methanol and l-in-2000 solution of phosphoric acid 
(33:67) 

System suitability stock solution: 0.1 mg/mL each of 
USP Captopril RS, USP Captopril Disulfide RS, and 
3-acetylthio-2-methylpropanaic acid In methanol 
System suitability solution: 10 pg/mL each of USP 
Captopril RS, USP Captopril Disulfide RS, and 
3-acetyJthio-2-methylpropanoic add in methanol from 
System suita bili ty stock solution 
Standard solution: 10 pg/mL of USP Captopril Disulfide 
RS in methanol 

Sample solution: 2 mg/mL of Captopril in methanol. 
Use the solution promptly. 

Chromatographic system 
(See Chroma tog ropny {627), System SuitabiUty.) 

Modę: LC 

Detector: UV 220 nm 
Column; 3.9-mm x 30-cm; packing LI 
Flow ratę: 1 ml/min 
Injection volume: 20 pL 
System suitability 
Sample: System suitability solution 
[Notę —The rdative retention times for captopril, 
3-acety]thio-2“methylpropanoic acid, and captopril di¬ 
sulfide are 0.32, 0.42, and 1.0, re s pect i vely,] 

Suitability reąuirements 
Resolution: NLT 3.0 between captopril and 
3-acetylthio-2-methylpropanoic acid 
Analysis 

Samples: Standard solution and Sample solution 
Compare the peak responses from the Sample solution , 
exduding those of the solvent, captopril, and 
captopril disulfide, with the main peak response from 
the Standard solution. 

Cafculate the percentage of captopril disulfide in the 
portlon of Captopril taken: 

Result = (fu/rs) x (C 5 / Cu) x 1 00 

ru = peak response of captopril disulfide from the 
Sample solution 

r$ — peak response of captopril disulfide from the 
Standard solution 

Cs = concentration of USP Captopril Disulfide RS in 
the Standard solution (pg/mL) 

Cu = concentration of Captopril in the Sample 
solution (pg/ml) 

Aoceptance criteria: NMT 1.0% of captopril disulfide. 
The peak response of each impurity does not exceed 
40% of the main peak response from the Standard solu¬ 
tion (0.2%), and tne sum of the impurity peak re- 
sponses does not exceed the main peak response from 
tne Standard solution (0.5%). 

SPECIFIC TESTS 

* Optical Rotation, Specific Rotation <781S) 

Sample solution: 10 mg/mL in dehydrated aicohol 
Acceptance criteria: -125° to -134 a 
e Loss ON Drving (731) 

Analysis: Dry a sample under vacuum at 60° for 3 h. 
Acceptance criteria: NMT 1.0% 

ADDOTONAL REQU1IREMENTS 

* Packaging and Storage; Preserve in tight containers. 

* USP Reference Standards (11) 

USP Captopril RS 
USP Captopril Disufflde RS 
L-Proline, 1,1 '-[dithiobis(2-melhyi-1 -oxo-3,1 - 
propanediyl)]bis-[5-(fl*, R*)]-. 

CisHsaNsOfiŁ 432.55 


Captopril Compounded Orał Solution 

DEFIN1TION 

Captopril Compounded Orał Solution contains NLT 90.0% 
and NMT 110.0% of the labeled amount of captopril 
(C 9 H 15 N0 3 S). 

Prepare Captopril Compounded Urai Solution U.75 mg/mL 
as foliows (see Pharmaceutical Compounding—Nonsterile 
Preparations <795)). 


Captopril powder 

75 rna 

Vehide for Ora! Solulion (regutar or 
suqar-free). NF. a sufficient quantitv to make 

100 mL 


Add Captopril powder and 10 mL of Vehide to a mortar, and 
mix. Add the Vehide in smali portions aImost to volume, 
and mix thoroughly after each addition. Transfer the con- 
tents of the mortar, stepwise and quantitativefy, to a cafi- 
brated bottle* Add enough Vehide to bring to finał voL 
ume, and mix we!L 

AS5AY 
® Procedurę 

Mobile phase: Methanol and water (55:45) containing 
0.5 mL/L of phosphoric acid. Filter, and degas. 

Standard solution: 7.5 pg/mL of USP Captopril RS 
Sample solution: Agitate the Container ot Orał Solution 
for 30 min on a rotating mlxer, remove a 5-mL sample, 
and storę in a dear glass vial at -70° until anafyzed. At 
Ehe time of analysis, remove the sample from tne 
freezer, allow it to reach room temperaturę, and mix 
with a vortex mixer for 30 s* Pipet 1.0 mL of the sam¬ 
ie into a 100-mL volumetric fiask, and dilute with Mo- 
He phase to volume. 

Chromatographic system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 220 nm 
Column: 4.6-mm x 25-cm; 5-jnm packing LI 
Fiow ratę: 1 mL/min 
Injection volume: 20 pL 
System suitability 
Sample: Standard solution 

[NOTĘ—The retention time for captopril is about 5.0 
min.] 

Suitability requirements 

Relative standard deviation: NMT 0.9% for replicate 
injections 
Analysis 

Samples: 5 ton dard solution and Sample solution 
Caicuiate the percentage of the labeled amount of 
captopril (C?Hi 5 NQ 3 S) in the portlon of Orał Solution 
taken: 

Result = (ru/r$) x (Q/Cu) x 100 

fu = peak response from the Sample solution 

r s - peak response from the Standard solution 

C* - concentration of USP Captopril RS in the 
Standard solution (pg/mL) 

Cy - nominał concentration of captopril in the 
Sampie solution (pg/mL) 

Acceptance criteria: 90.0%-T 10.0% 

SPECIFIC TESTS 

o PH (791): 3,8-4.3 

ADDiTEONAJL REQUIREMENT5 

* Packaging and Storace: Package in tight, light-resistant 
containers. Storę in a refrigerator. 

* Beyonp-Use DATĘ: NMT 7 days after the datę on which 
it was compounded when stored in a refrigerator 
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o ILabeling: Label it to State the Beyond-Use Datę . 

* USP Reference Standards (11) 

USP Captopril RS 


Captopril! Compoytided Orał Suspension 

DEFINITION 

Captopri! Compounded Orał Suspension contains NLT 
90.0% and NMT 110.0% of the labeled amount of 
captopri! (CshhsNGsS). 

Preparę Captopri! Compounded Ora! Suspension 0.75 mg/ 
ml as follows (see Pharmaceutical Compounding — Nonster- 
He Preparations (795)). 


Captopril 

75 ma 

Vehide: a 1:1 mrxture of Vehide for 

Orał Solution (regułar or sugar-free), 

NF f and Vehide for Orai Suspension, 

NF. a suffident quantlty to make 

100 mL 


PJace the required number of tabiets in a sulfable mortar 
and comminute to a fine powder, or use Captopril pow- 
der. Add lOmL of Vehicfe, and mix to form a uniform 
pastę. Add the Velvde in smali portlons, and mix thor- 
oughly after each addition. Transfer the contents of the 
mortar, stepwise and quantitativeiy, to a calibrated bottle. 
Add sufficient Vehicie to bring to finał vo!ume, and mix 
wefl. 

A55AY 
o Procedurę 

Mobile phase: Methanol and water (55:45) contatnlng 
0.5 mL/L of phosphoric acid. Filter, and degas. 

Standard solution: 7.5 fig/mL of USP Captopril RS 
Sample solution: Agitate the Container of Orał Suspen¬ 
sion for 30 min on a rotating mixer, remove a 5-mL 
sample, and storę in a elear glass vtal at -70° until ana- 
lyzed. At the time of analysls, remove the sample from 
the freezer, allow it to reach room temperaturę, and 
mix with a vortex mixer for 30 s. Pipet 1.0 mL of the 
sample into a 100 -mL volumetric fiask, and dilute with 
Mobile phase to voJurne. 

Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 220 nm 
Cofumn: 4.6-mm x 25-cm; 5-ju.m packing LI 
Flow ratę: 1 mL/min 
Injection volume: 20 jaL 
System suitability 
Sample: Stan dard solution 

[Notę—T he retention time for captopril is about 5.0 
min.] 

Suitability requrrements 

Relative standard deviation: NMT 0.9% for replicate 
injections 
Anafysrs 

Sam pies: Standard solution and Sample solution 
Calcu!ate the percentage of the labefed amount of 
captopri] (C9H15NO3S) in the portion of Orał Suspen¬ 
sion taken: 

Result = (fo/rs) x (Q/Cu) x 100 

ru - peak response from the Sample solution 

r$ = peak response f rom the Standard solution 

C$ = concentratton of USP Captopril RS in the 
Standard solution (pg/mL) 

Co = nominał concentration of captopril in the 
Sample solution (jug/ml) 


Acceptance criteria: 90.0%-l 10.0% 

SPECEFBC TESTS 

* PH (791): 3.8-4.3 

ADDITIONAL REQUHREN1ENTS 

* Packaging AND Storage: Package fn tight, fight-resistant 

containers. Storę in a refrfgerator. 

* Beyond Use Datę: NMT 7 day$ after the datę on whrch 

it was compounded when stored in a ref rig era tor 

* Labeling: label it to indicate that it is to be well shaken 

before use, and to State the Beyond-Use Datę . 

* USP Reference Standards (11) 

USP Captopril RS 


Cap to prali Tabflets 

DEFINITION 

Captopril Tabiets contain NLT 90.0% and NMT 110.0% of 
the fabeled amount of captopril (C 9 H 1 SNO 3 S). 

IDENTIFICATION 

« A. THIN-LAYER CHROMATOGRAPHfC IDENTIFICATION TEST 
( 201 ) 

Standard solution: 4 mg/mL in methanol 
Sample solution: 4 mg/mL of captopril in methanol 
prepared as follows, Dissoive the equivalent to 1 00 mg 
of captopril from a portion of powetered Tabiets, taken 
in a comcat fiask, in 25 mL of methanol Stir for 30 min 
using a magnetic stirrer, and centrifuge. Use the dear 
supernatant. 

Chromatographk system 
Application volume: 50 fiL as streaks 
Developing solvent system: Toluene, methanol, and 
gladal acetic add (75:1:25) 

Spray reagent: FreshJy prepared mixture of 1 voiume 
of ammonium hydroxide and 6 volumes of a solution 
of 0.04% 5,5Cdithiobis(2-nitrobenzoic add) in 
methanol 

Analysis: Proceed as directed in the chapter. Locate the 
spots on the piąte by lightly spraying with Spray 
reagent . 

Acceptance criteria: Meet the reguirements 

A55AY 
• Procedurę 

Protect Solutions from exposure to air. Use withln 8 h of 
preparation. 

Mobile phase: 550 mL of methanol and 450 mL of 
water containing 0,50 mL of phosphoric add 
Standard solution: 1 mg/mL of USP Captopril RS and 
0,05 mg/mL of USP Captopril Dlsulftde RS in Mobile 
phase 

Sample solution: Nominalfy equlvalent to 1 mg/mL of 
captopril prepared as follows. To NLT 20 Tabiets in a 
suitable volumetric fiask add Mobile phase to fili about 
50% of the volume of the fiask, and sonicate for 15 
min. Dilute with Mobile phase to vo!ume, shake by me- 
chanical means for 15 min, and filter, 

Chrumatographrc system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 220 nm 

Column: 4.6-mm x 25-cm; packing LI with about 
15% hydrocarbon load 
Flow ratę: 1 mL/min 
Injection volume: 20 jui 
System suitability 
Sample: Standard solution 

[Notę—T he relative retention times for captopril and 
captopril disuffide are 0.5 and 1 . 0 , respectiveJyJ 
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Suitability requirements 

Resolution: NLT 2.0 between captopril and captopril 
disulfide 

Relath/e standard deviation: NMT 2.0% 

Analysis 

Sa m pies: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
captopril (CpHisNO^Sj in the portion of Tabiets taken: 

Result ^ ( rjrs ) x (Cj/Cu) x 100 

fu = peak response of captopril from the Sample 
solution 

r$ = peak response of captopril from the Standard 
solution 

Q - concentration of USP Captopril RS in the 
Standard solution (mg/mL) 

Cu - nominał concentration of captopril in the 
Sample solution (mg/mL) 

Acceptance criteria: 9Q,0%-110.0% 

PERFORMANCE TE5TS 
« DlSSOLUTION (711) 

[NOTĘ—Compietefy deaerate the Medium to minimize ex- 
posure of captopril to air, and analyze the samples 
immediately* *] 

Medium: 0.01 N hydrochloric acid; 900 mL 
Apparatus 1: 50 rpm 
Time: 20 min 
Detector: UV 205 nm 

Sample solution: Pass a portion of the solution under 
test through a suitable filter. Dilute with Medium , if nec- 
essary, to a concentration similar to that of a known 
concentration of USP Captopril RS in Medium. 
Tolerances: NLT 80% (O) of the labeled amount of 
captopril (C 9 H 15 NO 3 S) is dissolved* 

• Uniformity of Dosaci Units (905): Meet the 
requirements 

IMPURITIES 

* Limit of Captopril Disulfide 

Protect Solutions from exposure to air. Use within 8 h of 
preparation. 

Mobile phase and Chromatographic system: Proceed 
as directed in the Assoy. 

System suitability solution: Use the Standard solution 
prepared as directed in the Assay. 

Standard solution: 0.05 mg/mL of USP Captopril Disul¬ 
fide RS in Mobile phase 

Sample solution: Nominally 1 mg/mL of captopril in 
Mobile phase prepared as follows. Transfer an amount 
equivalent to 25 mg of captopril from NLT 20 finely 
powdered Tabiets to a suitable centrtfuge tubę. Ada 
25 mL of Mobile phase t sonicate for 15 min, and centri- 
fuge. Use the elear supernatant 
System suitability 

Samples: System suitability solution and Standard 
solution 

[Notę—T he relative retention times for captopril and 
captopril disulfide are 0*5 and 1.0, respectively.] 
Suitability requirements 

Re solution: NLT 2.0 between captopril and captopril 
disulfide, System suitability solution 
Relative standard devration: NMT 2*0%, Standard 
soiution 
Analysis 

Samples: Standard solution and Sample soiution 
Calculate the percentage of captopril disulfide in the 
portion of Tabiets taken: 

Result - (rJn) x (C*/Cu) x 100 

tu - peak response of captopril disulfide frorn the 
Sample soiution 

r* - peak response of captopril disulfide from the 
Standard solution 


Cs = concentration of USP Captopril Disulfide RS in 
the Standard soiution (mg/mL) 

G i = nominał concentration of captopril in the 

Sample soiution (mg/mL) 

Acceptance criteria: NMT 3.0% 

ADDITIONAL REQUIREMENT5 

* Packagtng and Storace: Preserve in tight containers. 

* USP REfIRENGE STANDARP5 <11) 

USP Captopril RS 
USP Captopril Disulfide RS 
L-Proline, 1,14dithiobis(2-methyl-1-oxo-3,1- 
propanediyl)]bis-[5*(fl^)K 
CwHaNiO* 432.55 


Captopril and Hydrochlorothiazide 
Tabiets 


DEFINITION 

Captopril and Hydrochlorothiazide Tabiets contain NLT 
90.0% and NMT 110,0% of the labeled amounts of 
captopril (C 9 HisN0 3 S) and hydrochlorothiazide 
(C/HiCINiChSa). 

IDENTIFICATION 

* A. The retention times of the major peaks of the Sample 

solution correspond to those of the Standard solution, as 
obtained in the Assoy* 

ASSAY 

• Procedurę 

Mobile phase: Methanol, phosphoric acid, and water 
(250: 0.5: 750) 

System suitability solution: 03 mg/mL each of USP 
Captopril RS, USP Hydrochlorothiazide RS, and USP 
Benzothiadiazine Refated Compound A RS in Mobile 
phase 

Standard soiution: 0.3 mg/mL of USP Hydrochlorothia- 
ztde RS and about 0.3/ mg/mL of USP Captopril RS in 
Mobile phase , / being the ratio of the labeled amount of 
captopril (mg) to the labeled amount of hydrochlorothi¬ 
azide (mg) per Tablet 

Sample solution: Nominally equivalent to 03 mg/mL 
of hydrochiorothtazide prepared as follows. Transfer an 
amount equivalent to 15 mg of hydrochlorothiazide 
from NLT 20 finely powdered Tabiets to a 50-mL volu- 
metric fiask, dilute with Mobile phase to volume, soni¬ 
cate for 15 min with occasional shaking, and centrtfuge, 
Chromatographic system 
(See Chroma togi aphy (621), System Suitability.) 

Modę: LC 

Detector: UV 210 nm 
Column: 4.6-mm x 30-cm; packing LII 
Flow ratę: 1.5 ml/min 
Injection volume: 20 pL 
System suitability 

Samples: System suitability solution and Standard 
solution 

[Notę —The relative retention times for benzothiadiazine 
related compound A, hydrochlorothiazide, and 
captopril are 0.4, 0.5, and 1.0, respectivefy.] 

Suitability requirements 

Resolution: NLT 1.7 between the void votume and 
benzothiadiazine related compound A, NLT 1.8 be¬ 
tween benzothiadiazine related compound A and hy¬ 
drochlorothiazide, and NLT 2.0 between captopril 
and hydrochlorothiazide; System suitability solution 
Relative standard deviation: NMT 3.0%, Standard 
solution 
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Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amounts of 
captopril (C 9 Hi*NOjS) and hydrochlorothiazide 
(CjHbCIN^OąS^) in the portion of Tablets taken: 

Result = (fu/rO x ( Q/C u ) x 100 

fu ~ peak response of captopril or 

hydrocniorothiazide from the Sample solution 
r s - peak response of captopril or 

hydrocniorothiazide from the Standard 
solution 

C s - concentration of USP Captopril RS or USP 
Hydrochlorothiazide RS m the Standard 
solution (mg/mL) 

Q = nominał concentration of captopril or 

hydrochlorothiazide in the Sample solution 
(mg/mL) 

Acceptance criteria: 90,0%-4 10.0% 

PERFORMANCE TE5TS 

* DlSSOLUTION <71T) 

Medium: 0.1 N hydrochloric acid; 900 mL 
Apparatus 1: 50 rpm 
Times: 20 min for captopril; 30 min for 
hydrochlorothiazide 

Sample solution: Pass a portion of the solution under 
test through a suitable filter* Dilute with Medium , if nec- 
essary, to a concentration similar to that of known eon- 
centrations of USP Captopril RS and USP Hydrochloro¬ 
thiazide RS in Medium . 

Chromatographic system. System suitability, and 
Analysis: Proceed as directed in the Assoy. 

Tolerances: NLT 80% (Q) of Lhe labeled amount of 
captopril (GHuNChS) and NLT 60% (Q) of the labeled 
amount of hydrochlorothiazide ^HbCINjG^) are 
dissolved. 

* Uniformity of Dosage Units (9D5): Meet the 

requirements 

IMPURIT1ES 

* Limit of Captopril Disulfide 

Mobile phase: Methanol, phosphorie acid, and water 
(450: 0.5: 550) 

System suitability solution: 0.0075 mg/mL each of 
[JSP Captopril RS and USP Hydrochlorothiazide RS, and 
0,015 mg/mL of USP Captopril Disulfide RS in Mobile 
phase 

Standard solution: 15pg/mL of USP Captopril Disulfide 
RS in Mobile phase 

Sample solution: Nominally equivalent to 0.5 mg/mL 
of captopril p repa red as foliows. Transfer an amount 
equivalent to 25 mg of captopril from NLT 20 finely 
powdered Tablets to a 50-mL wolumetnc fiask, add 
about 20 mL of Mobile phase , and sonicate for 15 min 
With occasional shaking. Dilute with Mobile phase to 
vo1ume, and centrifuge. Use the elear supernatant. 
Chromatographic system 
(See Chromatograpny (62 1), System Suitability .) 

Modę: LC 

Detector: UV 210 nm 
Column: Packing L11 
Flow ratę: 2 m L/min 
Injection yolume: 20 juL 
System suitability 

Samples: System suitability solution and Standard 
solution 

[NOTĘ—The relative retention times for captopril and 
captopril disulfide are 0.3 and 1.0, respectively.] 
Suitability requirements 

Resolution: NLT 4.0 between captopril and captopril 
disulfide, Both peaks are resolved from hydrocnioro¬ 
thiazide, System suitability solution * 


Relative standard deviation: NMT 3.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Calcufate the percentage of captopril disulfide In the 
portion of Tablets taken: 

Result = (ru/rs) x (Ci/Cu) x 100 

ro “ peak response of captopril disulfide from the 
Sample solution 

O - peak response of captopril disulfide from the 
Standard solution 

Cj = concentration of USP Captopril Disulfide RS in 
the Standard solution (pg/mL) 

Cu = nominał concentration of captopril in the 
Sample solution (pg/mL) 

Acceptance criteria: NMT 3.0% 

* Limit of Benzothiadiazine Related Compound A 

Mobile phase. System suitability solution, Sample so¬ 
lution, Chromatographic system, and System suitabil¬ 
ity: Proceed as directed in lhe Assay . 

Standard solution: 10 pg/mL of USP Benzothiadiazine 
Related Compound A RS in Mobile phase 
Analysis 

Samples: Sample solution and Standard solution 
Calculate the percentage of benzothiadiazine related 
compound A in the portion of Tablets taken: 

Result = (rufr$) x (C$/C u ) x 100 

Fu = peak response of benzothiadiazine related 
compound A from the Sample solution 
Cr = peak response of benzothiadiazine related 
compound A from the Standard solution 
Cs - concentration of USP Benzothiadiazme Related 
Compound A RS in the Standard solution 
(pg/mL) 

Cu = nominał concentration of hydrochlorothiaztde 
in the Sample solution (pg/ml) 

Acceptance criteria: NMT 1.0% 

ADDITIONAL REQUIREMENTS 

* Packaging and Storage: Preserve in tight containers. 

* USP Reference Standards (11) 

USP Benzothiadiazine Related Compound A RS 
4-Amino-6-chloro-l,3-benzenedisulfonamide. 
C e H a CIN 3 0^2 285.73 
USP Captopril RS 
USP Captopril Disulfide RS 
L-Prolinę, 1,1 '*[dithTobis(2-methyhl-oxo-3 l l - 
propanediyf)]bis-[S-(R*, fi*)]-* 

GaH^NjOsSi 432*55 
USP Hydrochlorothiazide RS 


Carbachol 



C 4 H, s CIN 3 0 ; 182.65 

Ethanammium, 2-[(ami nocarbonyl)oxy]-N,/V,N-trimethy I-, 
chloride; 

Cholinę chloride, carbamate [51-83-2]* 

DEFINITION 

Carbachol contains NLT 99,0% and NMT 101,0% of 
carbachol (C 6 H 15 CIN 2 O 2 ), calculated on the dried basis* 
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IDENTIFICATION 

« A. Enfrared Absorption (197K) 

* B. Identification Tests—General, Chloride (191) 

Sample solution: Carbachol in water (1 in 20 ) 
Acceptance criterra: Meets the requirements of the sil- 
ver ni tratę p red pi tatę test 

AS5AY 

a Procedurę 

Sample: 150 mg ot Carbachol 
Titnmetric system 
Modę: Direct tltration 
Titrant: 0.1 N perchloric add VS 
Endpomt detection: Potentiometric 
Blank: 10 mL of gladal acetic acid TS and 40 ml_ of 
acetic anhydiide 

Analysis: Dissolve the Sample in a mixture of 10 mL of 
glacial acetic add TS and 40 mL of acetic anhydride, 
Titrate with Titrant Perform a blank determination, and 
make any necessary correctlon (see Titrimetry (541))* 
Each mL of 0 .3 N perchloric acid is equivalent to 
18.27 mg of carbachol (GH 15 CIN 2 O 2 ). 

Acceptance criteria: 99.0%-101.0% on the dried basis 

IMPURITIE5 

® Residue on Ignition {281): NMT 0.1% 

* ORDINARY IMPURJTJES (466) 

Solvent: Methanol and water (80:20) 

Eluant: Alcohol 
VisuaHzation: 17 
Analysis 

Samples: Test Solution and Standard Solutions 
Proceed as directed in the chapter except use a thin- 
layer chromatographic piąte coated with aluminum 
oxide. 

Acceptance criteria: Meets the requirements 

SPEOFIC TE5TS 

* Melting Rance or Temperaturę (741): 200 Cł -204 D , with 
some decomposition 

® Loss on Drying (731) 

Sample: 1 g of Carbachol 

Analysis: Dry the Sample at 105° for 2 h, 

Acceptance criteria: NMT 2.0% 

ADD3TIONAL REQUIREIVBENTS 

■ PACKAGING and Storage: Preserve in tight containers. 

* USP REFERENCE 5TANDARDS (11) 

USP Carbachol RS 


Carbachol IntraocuSar Solution 


BEFINITION 

Carbachol Intraocular Solution is a stenie solution of 
Carbachol in an aqueous medium. It contains NIT 90.0% 
and NMT 115,0% of the iabeled amount of carbachol 
(C 6 H 15 CIN 2 O 2 ). It contains no preservatives or antlmicro- 
bial agents. 

IDENTIFICATION 

9 A. 

Solution A: A saturated (filterecl) ammonium reineckate 
solution 

Analysis: To 5 mL of Intraocufar Solution add 4-5 drops 
of Solution A, 

Acceptance criteria: A pink precipitate is formed that is 
soluoie in acetone; the acetone solution is red. 

ASSAY 

* Procedurę 

Solution A: Diiute 1 volume of sodium hypochlorite TS 
with water to 15 volumes, and allow to stand for 30 
min. 


Solution B: Solution A and 1 N sodium hydroxide 
(50:50). Prepare fresh dally. 

Solution C: Phenol In water (1 in 200) 

Solution D: Potassium iodide in water (3 in 1000) 
Standard solution: lOOpg/mL of USP Carbachol RS in 
water 

Sample solution: Nominally 100 pg/mL of carbachol 
from a vo!ume of Intraocular Solution in water 
Instrumental conditions 
Modę: UWVis 

Analytical wavelength: Maximum absorbance at 
about 590 nm 
Celi: 1 cm 
Blank: Water 
Analysis 

Samples: Standard solution, Sample solution t and Blank 
Transfer 2.0-mL portions each of the Standard solution, 
Sample solution , and Blank to separate 50-mL conical 
flasks. To each fiask add 1.0 mL of 0.1 N hydrochloric 
acid. Treat each as fotlows. Add 4.0 mL of Solution B f 
rinsing the inner walis of the fiask with smali portions 
of water, rrnx, and a [Iow to stand for 15 min, accu- 
rately timed. Add 2.0 mL of Solution C, rinsing the 
walls of the fiask with Solution C and with additional 
smali portions of water Mix, and ailow to stand for 5 
min. Add 2.0 mL of 3.5 N hydrochloric add, washing 
the sides of the fiask upon addition. Rinse the fiask 
sparingly with 0.1 N hydrochloric acid to ensure con> 
plete acidification of afl content, then mix. Add 1.0 mL 
of Solution D, and allow to stand for 5 min, Add 
3.0 mL of starch TS, mix, and transfer the Solutions to 
50-mL vo!umetnc flasks with the aid of severa! smal! 
portions of water, and diiute each solution with water 
to volume, 

Concomitantly determine the absorbances of the Solu¬ 
tions from the Sample solution and the Standard solu¬ 
tion against the Blank . 

Calculate the percentage of the Iabeled amount of 
carbachol (C*HuGISbO?) in the portion of Intraocular 
Solution taken: 

Result - (AJA s ) x (C S /C 0 ) x 100 

Au = absorbance of the Sample solution 
As - absorbance of the Standard solution 
Q - concentration of USP Carbachol RS in the 
Standard solution (jjig/mL) 

C u = nominał concentration of carbachol in the 
Sample solution (pg/mL) 

Acceptance criteria: 9Q.0%-115.0% 

5PEC9FBC TE5T5 

« Steriluy Tests (71): Meets the requirements 

* pH (791): 5.0-7.5 

ADDBTIONAl REQUiREMENT5 

o Packaging and Storage: Preserve in tight containers, at 
controlled room temperaturę, and protect from freezing, 

® Labeling: labę] it to indicate that it is for single-dose 
intraocular use oniy, and that the unused portion is to be 
discarded. 

O USP Reference Standards (11) 

USP Carbachol RS 


Carbachol Ophthalmk Solution 


DEFINITION 

Carbachol Ophthalmic Solution is a sterile solution of 
Carbachol in an isotonlc, aqueous medium, it contains 
NLT 95.0% and NMT 105.0% of the Iabeled amount of 
carbachol (GHisCf^Cb). It may contain suitabfe preserva- 
tives and antimicrobial agents. 








USP 40 


Official Monographs / Carbamazepine 31 79 


IDENTIFICATION 

9 A* 

Solution A: Ammonium reineckate in water (1 in 30) 
Sample solution: 1 mg/mL of carbachol frorn 
Gphthalmic Solution in water 

Analysis: Add 5 ml of Solution A to the Sample solution, 
ano shake dgorously for 1 min, 

Aoceptance criteria:" A red preclpitate is formed; it t$ 
soluole in acetone, 

ASSAY 
° Procedurę 

Solution A: Dilute 1 volume of sodium hypochlorite TS 
with water to 15 volumes, and allow to stand for 30 
min. 

Solution B: Solution A and 1 N sodium hydroxlde 
(50:50). Prepare fresh daily. 

Solution C: Phenof in water (1 m 200 ) 

Solution D: Potassium iodide in water (3 in 1000) 
Standard solution: 100|ig/mL of USP Carbachol RS in 
water 

Sampie solution: Nominally lOOfićj/mL of carbachol 
frorn a volume of Ophthalmic Solution in water 
InstrumentaJ conditrons 
Modę: UV-Vis 

Analytical wavelength: Maximum absorbance at 
about 590 nm 
Celi: 1 cm 
Blank: Water 
Analysis 

Sampies: Standard solution, Sampie solution , and Blank 
Transfer 2.0-mL portions each of the Standard sofution, 
Sampie solution, and Blank to sępa ratę 50-mL conital 
flasks, To each fiask add 1.0 mL of 0.1 N hydrochloric 
add. Treat each as follows. Add 4.0 mL of Solution B t 
rinsing the inner walls of the fiask with smali portions 
of water, mix, and allow to stand for 15 min, accu- 
rateJy timed. Add 2.0 mL of Solution C, rinsing the 
walls of the fiask with Solution C and with additionaf 
smali portions of water. Mix, and allow to stand for 5 
min, Add 2.0 mL of 3.5 N hydrochloric add, washing 
the sides of the fiask upon addition. Rinse the fiask 
sparingly with 0.1 N hydrochloric acid to ensure com- 
piete acidification of all content, then mix. Add 1.0 mL 
of Solution D, and allow to stand for 5 min. Add 
3,0 mL of starch TS, mix, and transfer the Solutions to 
50-mL volumetric flasks with the aid of several smali 
portions of water, and dilute each solution with water 
to volume. 

Concomitantly determine the absorbances of the Solu¬ 
tions frorn the Sample solution and the Standard solu- 
tion against the Biank . 

Calculate the percentage of the tabełed amount of 
carbachol (C 6 H 15 GN 2 O 2 ) in the portion of Ophthalmic 
Solution taken: 


Acceptance criteria: 95.0%-l05,0% 

SPECIFIC TESTS 

* Sterility Tests (71): Meets fhe requirements 

* FH (791): 5.0-7.0 

ADDITI0NAL REQUJREMENTS 

■ Packa GfNG and Storage: Preserye in tight containers, 

a USP REFERENCE STANDARD5 (11) 

USP Garbaci id R5 


Carbamazepine 



CisHi2N 2 0 236.27 

5ff-Dibenz[b,/]azepine, 5-carboxamide; 
5ff-Dibenz[b,f[azepine“5-carboxamide [298-46-4], 

DEFINITfON 

Carbamazepine contains NLT 98.0% and NMT 102,0% of 
carbamazepine {G 5 H 12 N 2 O), calcu la ted on the dned basis, 

IDENTIFICATION 

* A, INFRARED ABSORFTION (197M) 

* B, The retention time of the major peak of the Sample 

solution corresponds to that of tne Standard solution, as 
obtained in the Assay. 

ASSAY 

* PROCEDURĘ 

Solution A: Add 0,5 mL of triethylamine and 0.5 mL of 
formie acid to 1000 mL of water. 

Solution B: Add 0.25 mL of formie add to 1000 mL of 
methanoL 

Mobile phase: See Tobie h 


Table 1 


Time 

(min) 

Solution A 
(%) 

Solution B 

m ) 

0.0 

80 

20 

3,0 

80 

20 

12,0 

60 

40 

18.0 

45 

55 

20.0 

45 

55 

20,1 

80 

20 

23,0 

80 

20 


Resuit = {AJA s ) x (Cs/Cu) x 100 

Ay - absorbance of the Sample solution 
As = absorbance of the Standard solution 
Cj - concentration of USP Carbachol RS in the 
Standard solution (jig/mL) 

= nominał concentration of carbachol in the 
Sample solution (pg/mL) 


Diluent: Methanol and water (50:50) 

System suitability stock solution: 0.02 mg/mL each of 
USP Carbamazepine RS and USP Carbamazepine Re- 
lated Compound A RS prepared as follows. First disso!ve 
the Reference Standards in 50% of the finał fiask vol- 
ume of methanol, then dilute with water to volume. 

System suitability solution: 0.002 mg/mL each of USP 
Carbamazepine RS and USP carbamazepine ReJated 
Compound A RS frorn System suitability stock solution in 
Diluent 

Standard solution: 0.1 mg/mL of USP Carbamazepine 
RS prepared as follows. First dissolve the Reference 
Standard in 50% of the finał fiask volume of methanol, 
then dilute with water to yofume. 

Sample solution: 0,1 mg/mL of Carbamazepine pre¬ 
pared as follows, First dissolve the sample in 50% of the 
finał fiask volume of methanol, then dilute with water 
to volume. Pass through a suitable fifter of 0.2-pm porę 
size. 
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Chromatographic system 

(See Chromatograpny (621), System Suitabifity.) 

Modę: LC 

Detector: UV 230 nm 

Coiumn: 2,1 -mm x 10-cm; 1.8-fim packing L10 
Coiumn temperaturę: 40° 

Flow ratę: 0.3 mL/min 
Injection volume: 2 pi 
System suitability 

Sam pies: System suitabifity sofution and Standard 
sofution 

SuitablJIty reguirements 

Resolution: NLT 1.7 between carbamazepine reiated 
compound A and carbamazepine. System suitabifity 
sofution 

Tai li ng factor: NMT 2,0, Standard sofution 
Relatfve standard deviatlon: NMT 0.73%, Standard 
sofution 
Analysis 

Samples: Standard sofution and Sampfe sofution 
Calculate the percentage of carbamazepine (Ci S H^N 2 0) 
In the portion of Carbamazepine taken: 

Result = (r u /r$) x (C s /Cu) x 100 

te = peak response from the Sample sofution 

r s = peak response from the Standard sofution 

Q - concentration of USP Carbamazepine RS in 
the Standard sofution (mg/ml) 

Cu = concentration of Carbamazepine in the Sampte 
sofution (mg/mL) 

Acceptance criteria: 98,0%-102.0% on the dried basis 

IMPURITIES 

* Chloride and Sulfate, Chlońde <221} 

Sample solutlon: Boil 1.0 g of Carbamazepine in 
20.0 mL of water for 10 min, cool, adjust the volume to 
20 ml, and filter. Use a 10,0-mL portion of the fiitrate. 
Acceptance criteria: 0,014%; the Sampfe sofution eon- 
tains no morę chloride than corresponas to 0.10 mL of 
0.020 N hydrochloric acid, 

Detete the fottowing: 

*• Heavy Metals, Method ff <231): NMT 10 ppm# xomdn \- 
\an-20m 

* RESIDUE ON IGNITION (281) 

Sample: 2.0 g of Carbamazepine 
Acceptance criteria: NMT 0.1% 

« ORGANIC iMPURITJES 

Sofution A, Solution B, Mobile phase, Diluent, and 
Chromatographic system: Proceed as dfrected in the 
Assay, 

Standard stock solutlon: 0,02 mg/ml each of USP Car¬ 
bamazepine RS, USP Carbamazepine Reiated Com¬ 
pound A RS, and USP Carbamazepine Reiated Com¬ 
pound B RS, prepared as follows. First dissoNe the 
Reference Standards in 50% of the finał fiask volume of 
methanol, then dilute wtth water to volume. 

Standard solution: 0,002 mg/mL each of USP Carbam¬ 
azepine RS, USP Carbamazepine Reiated Compound A 
RS, and USP Carbamazepine Reiated Compound B RS 
from Standard stock sofution in Diluent 
Sample solution: 1,0 mg/ml of Carbamazepine pre¬ 
pared as follows. First dissolve the sampfe in 50% of the 
finał fiask volume of methanol, then dilute with water 
to volume. Pass through a suitabte filter of 0.2-pm porę 
size. 

System suitabifity 
Sample: Standard sofution 
Suitability requirements 

Resolution: NLT 1 J between carbamazepine reiated 
compound A and carbamazepine 


Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard sofution and Sampfe sofution 

Calculate the percentage of each specified impurity in 
the portion of Carbamazepine taken: 

Result = (te/te) x (C s /Q x 100 

r u = peak response of each specified impurity from 
the Sampfe sofution 

r$ = peak response of the corresponding USP 
Reference Standard from tne Standard 
sofution 

Cs = concentration of the corresponding USP 

Reference Standard in the Standard sofution 
(mg/mL) 

Cu = concentration of Carbamazepine in the Sample 
sofution (mg/mL) 

Calculate the percentage of each indivjdual unspecified 
impurity in the portion of Carbamazepine taken: 

Result = (te/te) x (G/Cu) x 100 

r a - peak response of each unspecified impurity 
from the Sampfe solution 

n - peak response of carbamazepine from the 
Standard sofution 

Cs = concentration of USP Carbamazepine RS in 
the Standard solution (mg/rnL) 

Cu = concentration of Carbamazepine in the Sample 
sofution (mg/ml) 

Acceptance criteria: See Tobie 2. Disregard any impu¬ 
rity peak less than 0,05%. 


Table 2 


Nam 0 

RelaUve 

Retention 

Time 

Acceplance 
Criteria, 
NMT f%ł 

Carbamazepine reiated 
compound A* 

0.96 

0,2 

Carbamazepine 

1.00 

, _ 

Carbamazepine reiated 
compound B ls 

1.45 

0.2 

IndMdual unspecified imourity 

_ 

0.2 

Total impuriłies_ 


_ QA _ 


J 10/11-Dl hydro carbamazepine. 
h 5H-Dibenz[b,/]azepme. 

SPECIFIC TESTS 

* ACiDITY 

Sample solution: 50 mg/mL of Carbamazepine in water 
prepared as follows, Mix 2.0 g of Carbamazepine in 
40.0 ml of water for 15 min, and filter through paper, 

Analysis: To a 10.0-mL aliauot of Sample solution add 1 
drop of phenolphthalein T5, and titrate with 0.01 N 
sodium nydroxrde V5. Perform a blank determination, 
and make any necessary correction. 

Acceptance criteria: NMT 1,0 ml of 0,01 N sodium 
hydroxide VS is reguired for each 1.0 g of 
Carbamazepine. 

• AlKAUNITY 

Sampfe solution: 50 mg/ml of Carbamazepine in water 
prepared as follows. Mix 2.0 g of Carbamazepine in 
40.0 mL of water for 15 min, and filter through paper. 

Analysis: To a 10,0-mL aliauot of Sampfe solution add 1 
drop of methyl red TS, and titrate with 0.01 N hydro¬ 
chloric acid VS. Perform a blank determination, and 
make any necessary correction. 

Acceptance criteria: NMT 1.0 mL of 0.01 N hydrochlo¬ 
ric add VS ls reguired for each 1,0 g of Carbamazepine. 
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* Loss on Drying (731) 

Analysls: Dry at 105° for 2 h. 

Ac cep tance criteria: NM T 0.5% 

* X Ray Diffraction (941): The X-ray diffraction pattern 
conforms to that of USP Carbamazepine RS, slmilariy 
determrned, 

ADDITIONAL REQUIREMENT5 

* Packaging and Storage: Preserve in tight containers. 

* USP Reference Stan dard s (11) 

USP Carbamazepine RS 
USP Carbamazepine ReEated Compound A RS 
10,1 1 -Dihydrocarbamazepine, 

C 1S H 14 N 2 0 238.28 

USP Carbamazepine ReJated Compound B RS 
5 H-D\benz[b, f]azepine. 

ChHtiN 193.24 


Carbamazepine OraB Suspension 

DEFINmON 

Carbamazepine Orał Suspension contains NLT 90,0% and 
NMT 110,0% of the labeled amount of carbamazepine 
(ĆiiHuNaO). 


umetric fiask. Add about 140 ml of Diluent, shake by 
mechanical means for about 30 min, sonicate for about 
2 min, and di lute with Oifuent to vo lume. Pass through 
a suitabEe filter of 0.2-pm porę size, 

Chromatographic system 
(See Chromato^rcjpfiy (621), System Su i to bility.) 

Modę: LC 

Detector: UV 230 nm 

Column: 2.1-mm x 10-cm; 1.8-fjm parking I1D 
Column temperaturę: 40° 

Flow ratę: 0.3 mL/min 
ln|ection votume: 2 jllL 
System suitability 

Sam pies: System suitability solution and Standard 
solu don 

Suitability requirements 

Resolution: NLT 1,7 between carbamazepine related 
compound A and carbamazepine, System suitability 
sol u don 

Tai ling factor: NMT 2.0, Standard soludon 
Relative standard deviation: NMT L0%, Standard 
soludon 

Analysis 

Sam pies: Standard soludon and Sample soludon 
Calculate the percentage of the labeled amount of car¬ 
bamazepine (CisHuNaO) in the portion of Ora! Sus- 
pension taken: 


IDENTIFICATION 

O A. INFRARED AB5ORPTD0N (197S) 

Sampte solution: Place 5 mL of Orał Suspension in a 
separator containing 20 mL of 0.1 N sodium hydroxide, 
and extract with 25 mL of chloroform. Pass the extract 
through anhydrous sodium sulfate supported on filter 
paper into a beaker. Wash the anhydrous sodium sul¬ 
fate with 10 mi of chloroform, and add the washing to 
the extract. Evaporate the chloroform extract to dryness 
with the aid of a stream of nitrogen. DissoEve the resi¬ 
dua in 10 mL of methylene chtoride. 

Acceptance criteria: Meets the reguirements 

* B. The retention time of the major peak of the Sample 

solution corresponds to that of the Standard soludon , as 

obtained in the Assay. 

ASSAY 

* Procedurę 

Solution A: Add 0.5 ml of triethylamine and 0,5 mL of 
formie add to 1000 mL of water. 

Solution B: Add 0.25 mL of formie add to 1000 mL of 
methanol. 

Mobile phase: See Table 7. 


Table 1 


Time 

Solution A 

Solution B 

( min ) 



0.0 

80 

20 

3.0 

80 

20 

12,0 

60 

40 

18,0 

45 

55 

20.0 

45 

55 

20.1 

80 

20 

23,0 

B0 

20 


Diluent: Methanol 

System suitability solution: 0.002 mg/mL each of USP 
Carbamazepine RS and USP Carbamazepine Refated 
Compound A RS in Diluent 

Standard solution: 0,1 mg/mL of USP Carbamazepine 
RS in Diluent 

Sample solution: Nominally 0.1 mg/mL of carbamaze¬ 
pine from a votume of Orał Suspension prepared as fol- 
lows. Weigh and transfer freshly mixed Orał Suspension 
equivalent to 20 mg of carbamazepine to a 200-mL vol- 


Result - (rJn) x (OJCJ) x 100 

Tu - peak response from the Sample soludon 

r s - peak response from the Standard soludon 

ó - concentration of USP Carbamazepine RS in 
the Standard soludon (mg/mL) 

Cu = nominał concentration of carbamazepine in 
the Sample soludon (mg/mL) 

Acceptance criteria: 90.G%-110.0% 

PERFORMANCE TESTS 

9 Uniformity of Dosage Units (905): Meets the require- 
ments for oraj suspension packaged in single-unit 
containers 

® Deliverable Volume (698): Meets the requirements for 
orał suspension packaged in multiple-unit containers 

iMPURlTfES 

« Organjc Bmpurities 

Solution A, Solution B, Mobile phase, Diluent, and 
Chromatographic system: Proceed as directed in the 

Assay . 

Standard solution: 0.002 mg/mL each of USP Carbam¬ 
azepine RS, USP Carbamazepine Related Compound A 
RS, and USP Carbamazepine Related Compound B RS in 
Diluent 

Sample solution: Nominally 1,0 mg/mL of carbamaze¬ 
pine from a volume of Orał Suspension prepared as foL 
iows. Weigh and transfer freshly mlxed Orał Suspension 
equivalent to 50 mg of carbamazepine to a 50-mL volu- 
metric fiask. Add about 35 mL of Diluent, shake by me- 
chanicał means for about 30 min, sonicate for about 2 
min, diiute with Diluent to volume, and shake for about 
5 min. Pass through a suitable filter of 0.2-jum porę 
size. 

System suitability 
Sample: Standard soludon 
Suitability requirements 

Resolution: NLT 1.7 between carbamazepine related 
compound A and carbamazepine 
Relatlve standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample soludon 
Calculate the percentage of carbamazepine related 
compound B En the portion of Orał Suspension taken: 

Result = ( ru/r $) x (Cs/Cu) x 100 
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fu - peak response of carbamazepine related 
compound B from the Sample sołution 
r$ = peak response of carbamazepine related 
compound B from the Standard solu don 
Q - concentration of USP Carbamazepine Related 
Compound B RS in the Standard sołution 
(mg/mL) 

C u - nominał concentration of carbamazepine in 
the Sample sołution (mg/mL) 

Calcu late the percentage of each individual unspedfied 
impurity in the portion of Orał Suspension taken: 

Result = (rjrs) x ( Q!C U ) x 100 

iu - peak response of each unspedfied impurity 
from the Sample sołution 

Cs - peak response of carbamazepine from the 
Standard sołution 

Cs ~ concentration of USP Carbamazepine RS in 
the Standard sołution (mg/mL) 

Cy = nominał concentration of carbamazepine in 
the Sampie sołution (mg/mL) 

Acceptance criteria: See Tobie 2 . Disregard any impu¬ 
rity peaks less than 0.05%. 


Tabfie 2 


Name 

Rdative 

Retention 

Time 

Acceptance 
Criteria, 
NMT f%l 

Carbamazepine reiated 
compound 

0.96 

— 

Carbamazepine 

1.00 

._. 

Carbamazepine 
reiated compound 

1.45 

0.2 

lndividual unsnecified impurity 

_ _ _ 

0.2 

Total impurities 

— 

0.5 


J 10J 1 -Di hydro carbamazepine. 

b Process impurity induded in the table for Identification only. Process 
impurfties are controlled in the drug substance, and are not to be report- 
ed or induded m the total impurities for the drug producL 
Ł S H-D Śbe n t\b, fjazepr ne. 

SPECSFIC TESTS 

* SWIicrobial Enumeratign Tests (61) and Tests for Speci 
FIED MiCROGRGANISMS (62): The to tal bactenal count 
does not exceed 1 x 10 2 cfu/g, and the tests for Salmo¬ 
nella species and Escherichia cofi are negative. 

AD Dl TI ON AL REQUIREBV1ENT$ 

* Packaging and Storage: Preserve in tight, light-resistant 
containers, protected from freezino and from excessive 
heat. 

e USP Keference Standard; (11) 

USP Carbamazepine RS 

USP Carbamazepine Related Compound A RS 
10,11 -Dihydrocarbamazepine. 

C15H14N2O 238.28 

USP Carbamazepine Related Compound B RS 
5 L/-Dibenz[b, flazepine. 

CuHnN 193.24 


Carbamazepine Tablets 

DEFINITION 

Carbamazepine Tablets contain NLT 92,0% and NMT 
108.0% of the labeled amount of carbamazepine 
(CtsHjsN^O). 


IDENTIFICATION 
a A. INFRARED ABSORPTION (197M) 

Sample sołution: Nominally 250 mg of carbamazepine 
from powdered Tablets in 15 mL of acetone 
Anaiysis: Boli the Sampie sołution for 5 min in a suitabie 
beałcer. Ftlter while hol, using two 5-mL portion s of hot 
acetone to effect transfer, Evaporate the hltrate with the 
aid of nitrogen to 5 mL, and cool in an ice bath until 
crystafs are formed, Filter the trystals, wash with 3 mL 
of cold acetone, and dry under vacuum at 70° for 30 
min. Use the crystals. 

Acceptance criteria: Meet the reguirements 
* B, The retention time of the major peak of the Sample 
sołution corresponds to that of the Standard sołution\ t as 
obtained En the Assoy. 

ASSAY 
e Procedurę 

Mobile phase: Methanol, tetrahydrofuran, and water 
(12:3:85). Add 0.22 mL of formie add and then 0.5 mL 
of triethylamine to each L. 

Diluent: Methano! and water (50:50) 

System suitability stock sołution: OJ mg/mL of USP 
Carbamazepine RS and 0.5 mg/mL of USP Carbamaze¬ 
pine Related Compound A RS in methanoJ, Sonication 
may be used to aid in dissolution. 

System suitability sołution: 0.01 mg/mL of USP Car¬ 
bamazepine RS and 0,05 mg/mL of USP Carbamazepine 
Related Compound A RS from System suitability stock 
sołution in Diłuent 

Standard stock sołution: 2 mg/mL of USP Carbamaze¬ 
pine RS in metbanoL Sonication may be used to aid in 
dissolution. 

Standard sołution: 0.2 mg/mL of USP Carbamazepine 
RS from Standard stock sołution in Diluent 
Sampie stock sołution: Nominally 2 mg/mL of carbam¬ 
azepine from NLT 20 Tablets prepared as folJows, Finefy 
powder the Tablets, and transfer a portion of the pow- 
der to a suitabie volumetric fiask, Add 80% of the finał 
fiask volume of methanof, sonicate for 15 min, and ab 
Iow to cool to room temperatura. Diiute with methano] 
to volume. Pass through a suitabie f ii ter and drscard the 
first few mL of f ii tratę. 

Sample sołution: NominaJly 0.2 mg/mL of carbamaze¬ 
pine from Sampie stock sołution in Diluent 
Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 230 nm 

Column: 4.0- or 4.6-mm x 25-cm; 7-pm packing L10 
Fiow ratę: 1.5 mL/min 
Injection voiume: 20 jxL 

Run time: NLT 1.6 times the retention time of 
carbamazepine 

System suitability 

Sam pies: System suitability sołution and Standard 
sołution 

[Notę— See Table 3 for the re!ative retention times.] 
Suitability reąuirements 

Resofution: NLT 1.7 between carbamazepine related 
compound A and carbamazepine, System suitability 
sołution 

Relative standard deviation: NMT 2.0%, Standard 
sołution 
Anaiysis 

Samples: Standard sołution and Sample sołution 
Calculate the percentage of the labeled amount of car¬ 
bamazepine (CisTLzNzO) in fhe portion of Tablets 
taken: 

Result = {rjrs) x (Gs/Cy) x 100 

ru - peak response from the Sample sołution 

rj = peak response from the Standard sofudon 
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Cj = concentration of USP Carbamazepine RS in 
the Standard soiution (mg/ml) 

Cu = nominał concentration of carbamazepine in 
the Sample soiution (mg/ml) 

Acceptance criteria: 92,0%-1 08.0% 

PERFORMANCE TE ST 5 
O Dissolution (711) 

For products labeled as IGO-mg chewable Tablets 
Test 1: If the product complies with this test, the la- 
beling indicates that it meets USP Dissolution Test 1. 
Medium; Water containing 1% sodium lauryl suifate; 
900 ml 

Apparatus 2: 75 rpm 
Time: 60 min 

Standard soiution: USP Carbamazepine RS in Me - 
dium, [Notę—A volume of methanoi NMT 1 % of the 
finał total vo!ume of the Standard soiution may be 
used to dissolve the carbamazepine.] 

Sample soiution: Filtered portion of the soiution 
under test, diluted with Medium if necessary 
Instrumental conditions 
Modę: UV 

Analytical waveiength: Maximum absorbance at 
about 288 nm 
Anaiysis 

Sampies: Standard soiution and Sample soiution 
Calcu la te the percentage of the labeled amounf of 
carbamazepine (Ct*Hi 2 N 2 G) dissoked: 

Result = (AJ As) x C s x V x (1 H) x 100 

Au = absorbance of the Sampie soiution 
As = absorbance of the Standard soiution 
Cs = concentration of USP Carbamazepine RS in 
the Standard soiution (mg/mL) 

V ~ voiume of the Medium , 900 mL 
i = label claim (mg/Tablet) 

Toierances: NLT 75% (Q) of the iabeled amount of 
carbamazepine (C 15 H 12 N 2 G) is dissolved. Use Dissoiu- 
t/on (711), Acceptance Table 1 with the folfowtng ex- 
ceptions: at S 2f no unit is less than Q - 5%; at S 3t no 
unit is less than Q - 10%; and NMT 2 of the 24 units 
are less than Q - 5%. 

For products labeled as 200-mg Tabiets 
Test 2: if the product complies with this test, the la¬ 
bel ing indicates that it meets USP Dissolution Test 2, 
Medium, Apparatus 2, Standard soiution, Sampie 
soiution, and Instrumental conditions; Proceed as 
directed in Test T 
Times: 15 and 60 min 
Anaiysis 

Sampies: Standard soiution and Sample soiution 
Calculate the concentration (Q of carbamazepine 
(CisHuNzO) in the sample withdrawn from the ves- 
sel at each time point (i): 

Result - (AJA%) x Cs 

Au = absorbance of the Sampie soiution 
As = absorbance of the Standard soiution 
Cs - concentration of USP Carbamazepine RS in 
the Standard soiution (mg/mL) 

Calculate the percentage of the iabeled amount of 
carbamazepine (CisHizN^O) dissolved at each time 
point (f): 

Result = Cj x Vx (1/1) x 100 


Resulti = l(C 2 x V 2 ) + (Ci x V 5 )] x {1/0 x 100 

Cj = concentration of carbamazepine in the portion 
of sampie withdrawn at the specified time 
point (0 (mg/ml) 

V = volume of the Medium , 900 ml 


i - label claim (mg/Tablet) 

V 2 = volume of the Medium at time point 2 (mL) 

l/s = volume of the Sample soiution withdrawn at 

each time point (/) (mL) 

Toierances: See Tabie 1. 


Table 1 


Time Point 

m 

Time 

(min) 

Amount Dissoived 

i 

15 

45-75 

2 

60 

NLT 75 


Use Dissolution (711), Acceptance Tobie 2 with the fot- 
lowing exceptions» At 15 min: at i 2t no unit is morę 
than 5% outside the stated rangę; at l 3t no unit is 
morę than 1 0 % outside the stated rangę; and NM l 
2 of the 24 units are morę than 5% outside the 
stated rangę. At 60 min: at L 2f no unit rs less than Q 
- 5%; at Lr, no unit is less than Q - 1 0%; and NMT 
2 of the 24 units are less than Q - 5%. 

Test 3: if the product complies with this test, the la- 
beling indicates that it meets USP Dissolution Test 3. 
Medium, Apparatus 2, Standard soiution, Sample 
soiution, and Instrumental conditions: Proceed as 
indicated in Test 1. 

Times: 15 and 60 min 
Anaiysis 

Sampies: Standard soiution and Sample soiution 
Calculate the concentration (Q of carbamazepine 
(CisHuN^O) Śn the sample withdrawn from the ves- 
sel at each time point (/): 

Result - (AJAs) x C% 

Ay = absorbance of the Sample soiution 
As - absorbance of the Standard soiution 
Cs = concentration of USP Carbamazepine RS in 
the Standard soiution (mg/mL) 

Calculate the percentage of the labeled amount of 
carbamazepine (CisHizNiO) dlssolved at each time 
point (i)' 

Resulti = Cr xVx (l/I) x 100 


Resultz = l(C 2 x V 2 ) + (C; x V s )] X (1 /i) x 100 

O = concentration of carbamazepine in the portion 
of sample withdrawn at the specified time 
point (i) (mg/mL) 

V = volume of the Medium f 900 ml 
i - label claim (mg/Tablet) 

V 2 = volume of the Medium at time point 2 (ml) 

1 /s = volume of the Sampie soiution withdrawn at 

each time point (/) (mL) 

Toierances: See Table 2. 


Table 2 


Time Point 

O) 

Tłme 

(min) 

Ammmt Dissolved 

(%) 

1 

15 

60-S5 

2 

60 

NLT 75 


Use Dissolution (711), Acceptance Table 2 with the fol 
fowing exceptions. At 15 min: at i 2t no unit is morę 
than 5 % outside the stated rangę; at i 3i no unit ts 
morę than 10% outside the stated rangę; and NMT 
2 of the 24 units are morę than 5% outside the 
stated rangę. At 60 min: at i 2r no unit fs less than Q 
- 5%; at Lr, no unit is less than Q - 10%; and NMT 
2 of the 24 units are less than Q - 5%. 

* Uniform J7Y of Dosage Units (905): Meet the 
reguirements 
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IMPURITIES 
o Organic Impurities 

Mobile phase, Diiuent, and System suitabiiity solu- 
tion: Proceed as directed in the Assay. 

Standard stock solution; 0.02 mg/mL each of USP Car¬ 
bamazepine RS, USP Carbamazepine Related Com¬ 
pound B RS, and USP 9-Methylacridine RS in methanol. 
SonicatJon may be used to aid En dissolution. 

Standard solution: 0.001 mq/ml_ each of USP Carbam¬ 
azepine RS, USP Carbamazepine Related Compound B 
RS, and USP 9-Methylacridine RS from Standard stock 
solution in Diiuent 

Sampte solution: Nominally 1 mg/mL of carbamaze¬ 
pine from NLT 20 Tablets prepared as foJlows. Finely 
powder the Tablets, and transfer a portion of the pow- 
der to a suitable volumetric fiask. Add about 50% of 
the flnai fiask volume of Dfluent, sonicate for 15 min, 
and allow to coo! to room temperaturę. Di lute with Dil¬ 
uent to volume. Pass through a suitable filter and dis- 
card the first few ml of filtra te. 

Chromatographic system: Proceed as directed in the 
Assay except use a Run time of NLT 3.5 times the reten- 
tion time of carbamazepine. 

System suitabiiity 

Samples: System suitabiiity solution and Standard 
solution 

[NoTE™$ee Tobie 3 for the relative retention times.] 
Suitabiiity reguirements 

Resolution: NLT 1.7 between carbamazepine related 
compound A and carbamazepine. System suitabiiity 
solution 

Relative standard deviation: NMT 10.0% each for 
carbamazepine, carbamazepine related compound B, 
and 9-methyiacridine, Standard solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of carbamazepine related 
compound 8 and 9-methyiacridine in the portion of 
Tablets taken: 

Result » (ru/r$) x (Cs/Cu) x i 00 

fu - peak response of carbamazepine related 

compound B or 9-methy!acridine from the 
Sample solution 

r s - peak response of carbamazepine related 

compound B or 9-methyiacridine from the 
Standard solution 

Q - concentration of USP Carbamazepine Related 
Compound B RS or USP 9-Methy3acridine RS 
in the Standard solution (mg/mL) 

Cu - nominaf concentration of carbamazepine in 
the Sample solution (mg/mL) 

Calculate the percentage of other degradation products 
in the portion of Tablets taken: 

Result = (ru/rs) X (Cs/Cu) x 100 

ru ~ peak response of any individual unspecified 
degradation product from the Sample 
solution 

rs = peak response of carbamazepine from the 
Standard solution 

Ls - concentration of USP Carbamazepine RS in 
the Standard solution (mg/mL) 

Cy - nominał concentration of carbamazepine in 
the Sample solution (mg/mL) 

Acceptance criteria: See Tobie 3. Drsregard peaks be- 
low 0,05%. 


Tabie 3 


Na me 

Relatoye 

Retention 

Time 

Acceptance 
Criteria, 
NIV!T Wa') 

9-Methylacridine 

0,54 

0.2 

Carbamazepine related compound A* * 

0,87 

_ 

Carbamazepine 

1.0 

_ 

Carbamazepine related compound 8 

3.1 

0.2 

Any individual unspecified 
dearadation product 

— 

0.2 

Total deq rada tion products 

—- 

0.30 


J Th i s rs a proces im pud ty that is tontrdled in the drug substance. !t fs 
not to be reported or incfuded in the to tal degradation products. 

ADDITIONAL REQUSREMENTS 

* Packaging and Storage: Preserve In tight containers, 
preferably of glass. Protect from light and moi stu re. Storę 
at controlled room temperaturę. 

* Labeling: The la beli ng indicates the Dissolution test with 
which the product complies. 

USP iEFERENCE STANDARDS (11) 

USP Carbamazepine RS 
USP Carbamazepine Related Compound A RS 
10,11 -Dihydrocarba mazep ine, 

C^H^N.O 238.28 

USP Carbamazepine Related Compound B RS 
5H-Dibenz[6,/]azepine. 

C^HtiN 193.24 
USP 9-Methylacridine RS 
9-Methylacridine, 

C 14 H 1t N 193,24 


Carbamazepine Extended-Re9ease 
Tablets 


DEFINITION 

Carbamazepine Extended-Release Tabfets contain NLT 
90.0% and NMT 110.0% of the labeled amount of car¬ 
bamazepine (C 15 H 12 N 2 O). 

IDEMTIFSCATION 

* A. Ultrayiolet Absorption (197U) 

Standard solution: 10 j-ig/ml of USP Carbamazepine 
RS in methanol 

Sample solution: Finely powder 1 Tablet, and quantita- 
tiveiy transfer the powder, with the aid of methanol, to 
a 100-mL vofumetric fiask. Add about 70 ml of metha¬ 
nol, and shake by mechanica! means for 60 min. Soni¬ 
cate for 15 min, and dilute with methanol to volume. 
Allow to stand for 10-15 min. Dilute a portion of the 
elear solution with methanol to obtain a solution eon- 
taining about 10 jug/mL of carbamazepine. 

Acceptance criteria: Meet fhe reguirements 

* B. The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution, as 
obtained in the Assay. 

ASSAY 

* Procedurę 

Mobile phase: Methanol, methylene chloride, and 
water (450:45:600) 

Internal standard solution: 600 pg/mL of phenytoin in 
methanol 

Standard stock solution: 200 pg/ml of USP Carbama¬ 
zepine RS in methanol 

Standard solution: 100 jig/mL of carbamazepine from 
Standard stock solution in Internal standard solution 
System suitabiiity solution: 50 jug/mL of carbamaze¬ 
pine from Standard solution in Internal standard solution 
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Sample stock solution A: Nominally 4 mg/mL of car¬ 
bamazepine from frnely powdered Tabiets prepared as 
foflows, Finely powder 10 Tabiets. Transfer the powder 
to an appropriate volumetric fiask with the aid of meth¬ 
anol, Ada 70% of the fiask vo!ume of methanol. Sbake 
by mechanical means for 60 min. Sonicate for 15 min, 
and dilute with methanol to volume. Atlow to stand for 
10-15 min, and then filter a portion of the supernatant. 
Use the elear filtrate. 

Sample stock solution B: Nominally 0,2 mg/mL of car¬ 
bamazepine from Sample stock solution A in methanol 
Sample solution; Nominally 100 pg/mL of carbamaze¬ 
pine from Sample stock solution 8 in Interna! standard 
solution 

Chromatographic system 

(See Chromatograpny (621}, System Suitability*) 

Modę: LC 

Detector: LJV 230 nm 

Columns 

Guard: 4,6-mm x 30-mm; 7-pm packing L7 
Analytical: 3.9-mm x 30-cm; packing LI 
Flow ratę: 2 mL/mEn 
Injection vo!ume: 10 pi 
System suitability 
Sample: System suitability solution 
[Notę—T he relative retention times for phenytoin and 
carbamazepine are about 0,8 and 1 . 0 , respectiveiy.] 
Suitability reguirements 
Resolution: NLT 2.8 between phenytoin and 
carbamazepine 

Re!ative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calcu la te the percentage of the labeled amount of car¬ 
bamazepine (C 15 H 12 N 2 O) in the portion of Tabiets 
taken: 

Result = (Ru/fh) x (C s/Cu) x 100 

Ru = peak response ratio of carbamazepine to the 
interna) standard from the Sampfe solution 
Rs = peak response ratio of carbamazepine to the 
interna I standard from the Standard solution 
Cs - concentration of USP Carbamazepine RS in 
the Standard solution (pg/mL) 

Cu - nominał concentration of carbamazepine in 
the Sample solution (pg/mL) 

Acceptance cnterią; 90.0%-110,0% 

PERFORMANCE TESTS 
o DlSSOLUTIOM (711} 

Medium 

For Tabiets labeled to contain 100 mg or 200 mg: 

Water; 900 mL 

For Tabiets labeled to contain 400 mg: Water; 

1800 ml 

Apparatus 1: 100 rpm 
Times: 3, 6 , 12, and 24 h 

Standard solution: USP Carbamazepine RS in Medium 
Sample solution: FilLered portions of the solution under 
test, diluted with Medium if necessary 
Instrumenta! conditions 
Modę: UV 

Analytical wave1ength: The wavelength of maxlmum 
absorbance at about 284 nm 
Analysis 

Samples: Standard solution and Sampfe solution 
Determine the percentage of the labeled amount of 
carbamazepine (CisH^NzO) disso!ved at each time us- 
ing the UV absorption. 

Tolerances: See Table ?. 


Table 1 


Time 

(HI 

Amount 

Di»olved 

3 

10%-35% 

6 

35%-65% 

12 

65%-90% 

24 

NLT 75% 


The percentages (Q) of the labeled amount of carbama¬ 
zepine (CiyHizNzO) dissolved at the times specified 
conform to Acceptance Table 2 in (711). 

■ Unifgrmity of Oosace Units (905): Meet the 
requirements 

HMFURSTIES 

o 0RGANIC IMPURITIES: PROCEDURĘ 1 

Mobile phase: Methanol, methylene chlorrde, and 
water (450:45:600) 

System suitability solution: 60 pg/mL of phenytoin 
and 20 pg/mL of USP Carbamazepine RS in methanol 
Standard solution: 4 pg/ml of USP Carbamazepine RS 
in methanol 

Sample solution: Use Sample stock solution A from the 
Assay. 

Chromatographic system and System suitability: Pro- 
ceed as directed in the Assoy. 

Analysis 

Samples: Standard solution and Sample solution 
Calcuiate the percentage of each impurity in the por¬ 
tion of Tabiets taken: 

Result - (rufrs) x (CdCu) x 100 

r u ~ peak response of each impurity from the 
Sample solution 

r$ = peak response of carbamazepine from the 
Standard solution 

Cs = concentration of USP Carbamazepine RS in 
the Standard solution (mg/mL) 

Cu = nominał concentration of carbamazepine in 
the Sample solution (mg/mL) 

Acceptance criteria 

Any rndividual unspecified degradation product: 

NMT 0.2% 

o Organec BMPURrriEs: Procedurę z 

Mobile phase; Methanol, acetonitrile, and water 
(35:15:50) 

System suitability solution: 12.5 pg/mL of iminos- 
tllbene and 5.0 pg/ml of USP Carbamazepine RS in 
methanol 

Standard solution: 4 pg/ml of USP Carbamazepine RS 
in methanol 

Sample solution: Use Sample stock solution A from the 
Assay , 

Chromatographic system: Proceed as directed in the 
Assay: 

System suitability 
Sample: System suitability solution 
[Notę—T he relative retention times for carbamazepine 
and imlnostilbene are about 03 and 1,0, respectively.] 
Suitability reguirements 

Resolution: NLT 10.0 between carbamazepine and 
iminostilbene 

Reiative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calcuiate the percentage of each impurity in the por¬ 
tion of Tabiets taken: 

Result = (fu/c) x (CdCu) x 100 

ru - peak response of each impurity from the 
Sample solution 
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r$ = peak response of carbamazepine from the 
Standard soiution 

C 5 = concentration of U5P Carbamazepine RS in 
the Standard soiution (mg/mL) 

Cu - nominał concentration of carbamazepine in 
the Sample soiution (mg/mL) 

Acceptance criteria 

Any individual unspecified degradation product: 
NMT 0.2% 

Total impurities: NMT 0.5% for all impurities from 
Procedurę 1 and Procedurę 2. 

ABDDTBONAl REQUIREMENT5 

■ Packaging and Storage: Presen/e In tight containers, 
and storę at controlted room temperaturo. 

• USP Reference Standards (11) 

USP Carbamazepine RS 


Carbamide Peroxide 


D ■ ha 

CHoNaOj 94.07 

Urea, compd, with hydrogen peroxide (1:1). 

Urea compound with hydrogen peroxrde (1:1) [124-43-6]. 

» Carbamide Peroxide contains not less than 
96.0 percent and not morę than 102.0 percent of 
CH6N2O3. 

Packaging and sto ragę—Preserve In tight, light-resistant 
containers, and avoid exposure to excessive heat. 

Identification— 

A: Mix 1 mL of a soiution (1 in 10) of it with 1 mL of 
nitric acid: a white, crystallrne precipitate is formed, 

B: A soiution of it (1 In 10) responds to the tests for 
Peroxide (191), 

Assay—Transfer about 100 mg of Carbamide Peroxide, ac- 
curateiy weighed, to a 500-mL iodine fiask with the aid of 
25 mL of water, add 5 mL of glacial acetic acid, and mix. 
Add 2 g of potassium lodide and 1 drop of ammonlum mo- 
lybdate TS, insert the stopper, and alfow to stand in the 
dark for 10 minutes, Tl tratę the liberated iodine with 0.1 N 
sodium thiosulfate VS, add En g 3 mL of starch TS as the 
endpoint is approached. Each mL of 0.1 N sodium thiosui- 
fate is equivalent to 4.704 mg of CHsISbOj. 


Carbamide Peroxide Topical Soiution 

» Carbamide Peroxide Topical Soiution is a solu- 
tion in anhydrous glycerin of Carbamide Peroxide 
or of carbamide peroxide prepared from hydro¬ 
gen peroxide and Urea. It contains not less than 
78.0 percent and not morę than 110.0 percent, 
by weight, of the labeled amount of CH 6 N 2 03 . 

Packaging and storage—Preserve in tight, light-resistant 
containers, and avoid exposure to excesslve heat. 

Identification— 

A: l\4ix 1 mL with 1 ml of nitric acid: a white, crystailine 
precipitate is formed. 


B: It responds to the tests for Peroxide (191), 

Spedfic ga*avify (841): between 1.245 and 1.272. 
pH (791): between 4.0 and 7.5. 

Assay—Transfer an accurately weighed ąuantity of Topi ca] 
Soiution, equrvąlent to about 100 mg of carbamide perox- 
rde, to a 500-mL iodine fiask with the aid of 25 mL of water, 
add 5 mL of glacial acetic acid, and mix. Add 2 g of potas- 
sium iodide and 1 drop of ammonlum molybdate TS, and 
allow to stand in the dark for 10 minutes, Titrate the liber¬ 
ated iodine with 0,1 N sodium thiosulfate V5, addtng 3 mL 
of starch TS as the endpoint is approached. Each ml of 0.1 
N sodium thiosulfate is equrvalent to 4.704 mg of CHr.N^Oj. 


Carbeniciliira for irłiect§oei 

» Carbenicillin for Injection contains an amount 
of Carbenicillin Disodium equivalent to not iess 
than 90.0 percent and not morę than 120.0 per¬ 
cent of the labeled amount of carbenicillin 
(C, 7 Hi 8 N 2 0 6 S). 


Change to read: 

Packaging and storage—Presen/e as descnbed In * Pack¬ 
aging and Storage Requirements (659), Injection Packaging , 
Packaging for constitutionm um* im?y 

USP Reference standards (11)— 

USP Carbenicillin Monosodium Monohydrate RS 
USP Endotoxin RS 

Identification—It responds to the tests for Sodium (1 91). 
RacteHall Endotoxins Test (85)—ft contains not morę 
than 0.05 USP EndotoxIn Unit per mg of carbenicillin. 

Sten Bi ty Tests (71)—It meets the reguirements when 
tested as directed for Membranę Filtration under Test for Ste- 
rility of the Product to be Examined, 6 g being aseptlcally dis- 
soived in 200 ml of Fluid A. 

pH (791): between 6.5 and 8.0, in the soiution consti- 
tuted as directed in the labeiing. 

Water Deterniination, Method i (921): not morę than 

6.0%. 

ParticuDate Matter in Injections (788): meets the re- 
quirements for small-vo!ume injections. 

Other reqnj»rennents—It meets the reąuirements for UnF 
formity of Dosage Units (905) and Injections and Implanted 
Drug Products (1), Spedfic Tests, Compfeteness and cłarity of 
Solutions and for Labeiing (7), Labels and Labeiing for Inject - 
obie Products . 


Change to read; 

Assay— 

Assoy preparation i (where it Is packaged for dispensing 
and where the package Is represented as being a single- 
dose Container)—Constitute Carbenicillin for injection as di- 
reeted in the labeiing. Withdraw all of the withdrawabfe 
contents, and diiute quantitatively with m Buffer 8.1# ccni-m,*. 
2 oi?) to obtain a soiution having a convenient concentration 
of carbenicillin, 

Assoy preparation 2 (where the la bel States the guantity 
of carbenicillin in a glven voiume of constituted soiution)— 
Constitute Carbenicillin for Injection as directed in the labei¬ 
ing. Diiute an accurately measured volume of the consti¬ 
tuted soiution quantitativeiy with 0 Buffer 8 . 1 # (CNi^my-aiT) to 
obtain a soiution having a convenient concentration of 
carbenicillin. 
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Procedurę —Proceed as directed under Antibiotics—Micro- 
bial Assays (81), using an accurately measured volume of 
Assay preparation diluted quantitative!y with 9 Buffer B. 1 e (C n 
n*Moy^(n. 7 > to yield a Test Dilution having a ćóncentration as- 
sumed to be equaf to the median dose level of the Stan¬ 
dard. 


Carbenicillin Disodium 



Ci;H] 6 N 2 Na 20 6 S (anhydrous) 42236 
4-Thia-1-azabicydo[3.2.Gjheptane-2-carbGxylic acid, 6 - 
[(carboxyphenyJacetyf)amino]-3,3-dtmethyl-7-oxo- / 
disodium salt, [2S-(2a t 5a f 6fi)]-. 
N-(2-CarbQxy-3,3-dimethyl-7-oxQ-4-thia-1-a2abicyclo.[3.2.0]- 
hept-6-yl)- 2-phenylmalonamic acid disodium salt 
[4800-94-6]. 

» Carbenicillin Disodium has a potency equiva- 
lent to not less than 770 pg of carbenicillin 
(Ci 7 HieN 206 S) per mg, calcufated on the anhy- 
drous basis. 

Packaglng and storage— Preserve in tight containers, 
Labeling —Where it is Intended for use in preparing inject- 
abie dosage forms, the la bel States that it is sterile or must 
be subjected to further processing during the preparation of 
injectaole dosage forms, 

USP Refererace standards (11)— 

USP Carbenicillin Monosodium Monohydrate RS 
USP Endotoxin RS 

Bdentificafion—It responds Lo the tests for Sodium {191}. 
pH (791): between 6.5 and 8 . 0 , in a solution containing 
10 mg of carbenicillin per mL. 

Water Determmatioin, Method I (921): not morę than 

6 . 0 %, 

Otłaer recguirements— Where the iabel States that 
Carbenicillin Disodium is sterile, it meets the requirements 
for Steni i ty and Bocteriol endotoxins under Carbenicillin for ln- 
jection , Where the Iabel States that Carbenicillin Disodium 
must be subjected to further processing during the prepara¬ 
tion of injectable dosage forms, it meets the reguirements 
for Bacteria! endotoxins under Carbenicillin for Injection. 


Change to read: 

Assay— 

Assay preparation —Dissolve a suitable quantity of 
Carbenicillin Disodium, accurately weighed, in "Buffer 
B.lm [cn Dt and dilute quantitative!y with *Buffer 
B. 1 » <cisn.Mdy^£ii 7 ) to obtain a solution having a convenient 
concentration of carbenicillin. 

Procedurę —Proceed as directed under Antlbiotlęs — Micro- 
biai Assays (81), using an accuratety measured vofume of 
Assay preparation diluted quantitatively with 9 Buffer R7® 
i-MaLy-^ai 7 ) to yiefd a Test Dilution having a concentration as- 
sumed to be equal to the median dose level of the Stan¬ 
dard. 


Carbenicillin laidarayB SodlSum 

Ci^HjjNiNaOsS 516.54 

4-Thia-l -azabicycJo[3.2,0]heptane-2-carboxylic acid, 6-[[3- 
[(2,3-dihydro-1 H-inden-5-y!)oxy]-1,3-dioxo- 
2-phenylprDpyl]amino]-3,3’-dimethyL7-oxo-, monosodium 
salt, [25-(2a,5a,6®>. 

1-(54ndanyl)(25,5fl / ó/?)-/N/-(2-carboxy-3,3-drmethy3-7-oxa- 
4-thia-1-azabicyclo[3.2.0]hept-6-yf)-2-pheny3malonamate 
monosodium salt [26605-69-6]. 

» Carbenicillin Indanyl Sodium has a potency 
equivafent to not less than 630 fig and not morę 
than 769 fig of carbenicillin (CizHta^OćS) per 
mg, calculated on the anhydrous basis. 

Packagirag and storage—Preserve in tight containers. For 
periods up to 18 months, storę at controded room tempera¬ 
turę. 

USP Reference standards (11)— 

USP Carbenicllfin indanyl Sodium RS 
Identification— 

A: Infrored Absorption (197K). 

B: It responds to the tests for Sodium (191). 
pH (791): between 5,0 and 8.0, in a solution containing 
100 mg per mL. 

Water Determinataon, Method I (921): not morę than 
2 . 0 %. 

Assay— 

Mobile phase —Prepare a buffer of 0,0009 M tetrabutyh 
ammonium hydrogen phosphafe and 0.05 M dibasic so¬ 
dium phosphate as follows. Dissolve 604 mg of tetrabutyl- 
ammonium phosphate and 26.8 g of dibasic sodium 
phosphate in 1800 mL of water, adjust with pbosphoric acid 
to a pH of 3,8, and dilute with water to 2000 mL. Prepare a 
flitered and degassed mixture of this buffer and acetonitriie 
(116:84), ailow to stand for 1 hour, and if neeessary readjust 
with phosphoric acid to a pH of 3.8. Make any neeessary 
adjustments (see System Suitabifity under Chromatography 
(621)). 

Diluting solvent —Prepare a mixture of aceton itrile and 
0.005 M monobasSc potassium phosphate (85:15). 

Standard preparation —Di$soJve an accurately weighed 
cjuantity of U5P Carbenicillin Indanyl Sodium RS quantita- 
t]vely in Diluting so!vent to obtain a solution havmq a known 
concentration of about 250 pg per mL. This Standard prepa¬ 
ration contains the equivalent of about 222 pg of carbenicll- 
Jin (C 17 H 1 SN 2 O 0 S) per mL. 

4ssoy preparat/on—Transfer about 125 mg of Carbenicillin 
Indanyl Sodium, accurately weighed, to a 50-mL volumetric 
fiask, dissoJye in Diluting solvent with the aid of sonication, 
dilute with Diluting solvent to volume, and mix. Transfer 
10.0 mL of this solution to a IGO-mL volumetnc fiask, dilute 
with Diluting soh/ent to volume, and mix. 

C hromatographic system (see Chromatography (621))—The 
liquid chromatograph is eauipped with a 210-nm detector 
and a 4,6-mm x 25-cm column that contains packing L7. 
The flow ratę Es about 2 mL per minutę. Chromatograph the 
Standard preparation , and record the peak responses as di¬ 
rected for Procedurę: the reiative standard deviation for repli- 
cate injectlons is not morę than 2,0%. 

Procedure—Separately inject egual volumes (about 25 pL) 
of the Standard preparation and tne /bsoy preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the areas of the responses for the major peaks. Calcu lale 
the guantity, in pg, of carbenicillin (C^LhehbOsS) in each 
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mg of the Carbenicillin Indanyl Sodium taken by the 
formula: 

O S(CP/W)(r u /rs) 

En which C is the concentration, in mg per mL, of USP 
Carbenlcillm Indanyl Sodium RS, calculated on the anhy- 
drous basts, En the Standard preparation; P is the asslgned 
potency, in pg per mg, of USP Carbenicillin Indanyl Sodium 
RS; W is the guantity, in mg, of Carbenicillin IndanyE So- 
dium taken to prepare the Assay preparation; and ru and r$ 
are the carbenidllin Endanyl peak responses obtained from 
the Assay preparation and the Standard preparation, respec- 
tively. 


Carbeniciilm Bindamyll Sodium Tabiets 

» Carbenicillin Indanyi Sodium Tabiets contain 
the equivalent of not less than 90.0 percent and 
not morę than 1 20.0 percent of the iabeled 
amount of carbenicillin (CizHiaNjOeS). 

Packaglng and sto ragę—Preserve En tlght containers. 
USP Referemce standards (11)— 

USP Carbenicillin Indanyl Sodium RS 
Ideratification—Triturate a quantity of fEnefy powdered 
Tabiets, equEva!ent to about 100 mg of carbenicillin, wlth 
lO mL of a solvent mixture consisting of acetone, ethyl ace- 
tate, water, pyridlne, and glacial acetic acid 
(200:100:75:25:1.5), Shake the mixture for 5 minutes, and 
dilute 1 volume of it with 9 volumes of the solvent mExture, 
AppJy 10 pi each of this solution and of a solutEon of USP 
Carbeniditin Indanyl Sodium RS in the same sofvent mixture 
containing 1 mg of carbenicillin per mL to a suitable thin- 
layer ehromatographic piąte (see Chromotogrophy (621)) 
coated with a 0.25-mm layer of ehromatographic silica gel 
mfxture. Allow the spots to dry, and develop the chromato- 
gram In a solvent system consisting of a mixture of acetone, 
ethyl acetate, water, pyridine, and glacial acetic acid 
(400:300:75:25:2) untiE the solvent front has moved about 
three-fourths of the length of the piąte. Remove the piąte 
from the cham ber, mark the solvent front, and heat the 
piąte at 80 c for 30 minutes, Allow the piąte to cool, and 
expose it to lodine vapors In a closed chamber for about 
30 seoonds. Spray the piąte with a reagent consisting of a 1 
in 100 solutEon of fernc chlorlde in 0.1 N hydrochloric acid, 
potassium ferricyanlde solutEon (1 In 100), and methanol 
(4:4:3): the pnndpal spots from the test solutEon and the 
Standard solution are olue on a yellow-green background, 
and the R F value of the principal spot obtained from the test 
solutEon corresponds to that obtained from the Standard so¬ 
lution (R F about 0.5). 

Passoidifioii (711)— 

Medium: wa ter; 900 m L 

Apparatus 1: 100 rpm. 

Time: 45 minutes. 

Procedurę —DetermEne the amount of cai benidllin (Q? 
HiaN^OeS) equivalent dissolved from the difference between 
UV absorbances at the wave!engths of maxfmum and mini¬ 
mum absorbance at about 267 nm and 254 nm, respec- 
tlvely, of flltered portEons of the solution under test, suEtably 
difuted with water, in comparison with a Standard solution 
having a known concentration of USP Carbenicillin Indanyl 
Sodium RS En the same medium. 


Tolerances —Not less than 75% (Q) of the Iabeled amount 
of CuHisN^OsS equivalent is dissolved In 45 minutes. 

Uniformaty of dosage unlfs (905): meet the reguire- 
ments. 

Water Peter mittafśon, Method I (921): not morę than 
2.0%. 

Assay— 

Mobile phase f Diiuting soivent, Standard preparation, and 
ehromatographic system —Proceed as directed in the Assay 
under Carbenicillin indanyi Sodium. 

Assay preparation —Welgh and finefy powder not less 
than 20 Tabiets, Transfer an accurately weighed portton of 
the powder, equivalent to about 111 mg of carbenicillin 
(Cid-haNżO^S), to a 50-mL volumetric fiask, dissolve in Dilut- 
ing solvent with the aid of sonication, dilute with Diiuting 
solvent to volume, and mix* Transfer 10.0 mL of this solution 
to a 100-mL volumetric fiask, dilute with Diiuting solvent to 
volume, and mlx. 

Procedurę —Proceed as directed for Procedurę in the Assay 
under Carbenicillin Indanyl Sodium, Calculate the quantity, En 
mg, of carbenicillin (C^HiaNzOeS) in the portion of Tabiets 
talcen by the formula: 

0,5C/Wr s ) 

In which the terms are as defEned therein. 


Carbidopa 


o 



CiqH h N 2 0 4 * H 2 0 244.24 

CioHhN z 0 4 226.23 

BenzenepropanoEc acEd, ot-hydrazino-3,4-dihydroxy-(> 
methyl-, monohydrate, (5)-; 

(--)-L-a-HydradnO"3,4-di hydroxy-ot-methy I hydrocln n a m ic 
acid monohydrate [38821-49-7]. 

Anhydrous [28860-95-9]. 

DEFINITION 

Carbidopa contafns NLT 98.0% and NMT 102.0% of 
carbidopa (CioH^N^ ■ H^O). 

IDENTIFICATION 

• A. Infrared Absorption (197M) 

• B. The retention time of the major peak of the Sample 
solution corresponds to that of tne Standard solution , as 
obtained in the Assay, 

ASSAY 

■ Procedurę 

Mobile phase: Alcohol and 0.05 M monobasEc sodium 
phosphate, adiusted with phosphorlc actd to a phf of 
2.7 (5:95) 

System suitability solution: 0.1 mg/mL of USP 
Carbidopa RS and 04 mg/mL of USP Methyldopa RS in 
Mobile phase 

Standard solution: 0.5 mg/mL of USP Carbidopa RS in 
Mobile phase . [Notę—U se gen tle heat and ultrasoniftca- 
tion, if necessary, to disso!ve.j 

Sample solution: 0,5 mg/mL of Carbidopa in Mobile 
phase 
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Chromatographic system 
(See Chrom a tog ropny {62}) t System Suitability,) 

Modę: LC 

Detector: UV 280 nm 
Column: 3,9-mm x 30-cm; packing LI 
FJow ratę: 1 mL/min 
Injection volume: 20 pL 
System suitability 

Sam pies: System suitability solution and Standard 
solution 

[Notę—T he relative retention limes for methyldopa and 
carbidopa are about 0*8 and 1.0, respectkely.] 
Suitability reguirements 
Resolution: NLT 0.9 between methyldopa and 
carbidopa, System suitability solution 
Relative standard devlation: NMT 1,5%, Standard 
solution 
Anafysis 

Samples: Standard solution and Sample solution 
Calcuiate the concentration, in mg/mL, of carbidopa 
(C 10 HmN 2 O 4 ’ HiQ) in the Standard solution (Q): 

Result = Cu x (MrifMrt) 

Cu - concentration of USP Carbidopa RS, as 
determined using the value on the USP 
Reference Standard label, in the Standard 
solution (mg/mL) 

Mn = moiecular weight of carbidopa monohydrate, 
244.24 

Mn ~ moiecular weight of anhydrous carbidopa, 
226.23 

Calcuiate the percentage of carbidopa (CidHhNżC^ ■ 

I CO) in the portion of Carbidopa taken: 

Result = {r u fh} x ( C 5 fC u ) x 100 

fy = peak response from the Sample solution 

r$ - peak response from the Standard solution 

Cs ^ concentration of carbidopa {CioHhN^O^ ■ H 2 0) 
in the Standard solution (mg/mL) 

Cu - concentration of Carbidopa in the Sample 
solution (mg/mL) 

Acceptance criteria: 98.0%-l 02.0% 

IMPUKUTIES 

* Residue on Ignition (281): NMT 0.1% 

Delete the fołiowmg: 

m * Heaw Metals, Method II (231): NMT 10 ppm# (OINłmI I 

}*v 2016 ) 

* Limit of Methyldopa and Carbidopa Related Compound 
A 

Mobile phase, System suitability solution. Standard 
solution, Sample solution, Chromatographic system, 
and System suitability: Proceed as directed in the 
Assoy* 

Impurity standard solution: 2.5 jiig/mL of USP 
Methyldopa RS and 2.5 pg/mL of USP Carbidopa RS in 
Mobife phase 
Analysis 

Samples: Sample solution and Impurity standard 
solution 

[Notę—T he relative retention times for methyldopa, 
carbidopa, and carbidopa related compound A are 
about 0.8, 1*0, and 1.8, respectively.] 

Calcuiate the percentage of methyldopa in the portion 
of Carbidopa taken: 

Result - (fulh) x (Cs/Cu) x 100 

fu “ peak response of methyldopa from the Sample 
solution 


rs - peak response of methyldopa from the 
Impurity standard solution 

Cs - concentration of USP Methyldopa RS in the 
Impurity standard solution (jig/mL) 

Cu - concentration of the Sample solution (pg/mL) 
Calcuiate the percentage of carbidopa related 
compound A in the portion of Carbidopa taken: 

Result - (fu/r*) x (Q/Cu) x 100 

r u = peak response of carbidopa related compound 
A from the Sample solution 

rs - peak response of carbidopa from the impurity 
standard solution 

Cs = concentration of USP Carbidopa RS in the 
Impurity standard solution (pg/mL) 

Cu - concentration of the Sample solution (pg/mL) 
Acceptance criteria: NMT 0,5% of methyldopa and 
NMT 0.5% of carbidopa related compound A 

5PECIFK TESTS 

* OPTICAL Rdtation, Specific Rotation (781S) 

Sample solution: 10 mg/mL Sn 0.7 g/ml of aluminum 
chloride solution {prepared using the hexahydrate form 
of the aiumlnum salt) that has been filtered and ad- 
justed with 0.25 N sodium hydroxide to a pH of 1.5 
Acceptance criteria: -21*0° to -23*5 fl calcufated as the 
monohydrate 

* L0SS ON DRYING (731) 

Anaiysis: Heat 1 g in a suitable vacuum drying appara- 
tus at 10(F and a pressure of NMT 5 mm of mercury to 
constant weight. Cool, and wergh. 

Acceptance criteria: 6,9%-7,9% 

ADDDTIONAL REQUIREMENTS 

* Packacing and Storage: Preserye in well-closed, light- 

resistant containers. 

* USP Reference Standaros (11) 

USP Carbidopa RS 
USP Methylaopa RS 


Carbidopa and Leyodopa Tablets 

DEFINIDON 

Carbidopa and Levodopa Tablets contatn NLT 90.0% and 
NMT 110.0% of the labeled amounts of carbidopa 
(CtoH^NzO^ and levodopa {C 9 HnNO-t}. 

IDENTIFICATION 
• A. 

Diiuent: 0.05 N hydrochloric add and methanol 
(50:50) 

Standard solution A: 0,1 mg/mL of USP Carbidopa RS 
in Diiuent 

Standard solution B: 0.1 mg/mL of USP Levodopa RS 
in Diiuent 

Sample solution: Nominally 0.1 mg/mL of carbidopa 
from powdered Tablets in solution, prepared as folJows. 
Transfer a portion of powdered Tablets to a suitable vob 
umetric fiask containing 50% of the finał volume of 
0.05 N hydrochloric add. Agitate for 20 min. Add 
methanol to volume, and filter or centrifuge, 
Chromatographic system 
(See Chromatograpny (621), Thin-Layer Chromało- 
graphy .) 

Modę: TLC 

Adsorbent: G*25-mm Jayer of chromatographic sifica 
gel 

Application volume: 20 jiL 

Developing solvent system: Acetone, chloroform, n- 
butanol, glacial acetic acid, and water 
(27.9: 18.6: 18.ó: 18.6: 16,3) 
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Spray reagent: 0.3 g of ninhydrin m 100 mL of n-bu- 
tanol with 3 mL of gladal acetic acid 
Analysis 

Samples: Standard solution A t Standard solution B, and 
Sampie solution 

Develop, using the Developing solvent system, untrl the 
solvent front has moved 15 cm. Air-dry, spray uni- 
formly with 0.5 mL of Spray reagent, and heat at 105® 
for 10 min, 

Accep tance cr i ter la: The Sampie solution exhibits two 
spots (reddish brown for levodopa and yellow-orange 
for carbidopa) havinq R f values that correspond to 
those exhibited by tne Standard Solutions. 

* B. The retention times of the major peaks of the Sampie 

solution correspond to those of the Standard solution , as 
obtained in the Assay, 

ASSAY 

* Procedurę 

Diluent: 0.24 g/L of sodium 1-decanesuffonate in water 
Mobile phase: 11 ,0 g/L of monobasic sodium phos- 
phate in solution, prepared as folio ws, Transfer a suffi- 
cient guantity of monobasic sodium phosphate into a 
Container, and dissolve in water, using 95% of the finał 
volume. Add 0.1 3% of the finał volume of Diluent, and 
adjust with phosphoric acid to a pH of 2.8. Transfer to 
a suitable voiumetric fiask, and dilute with water to vol- 
ume. Pass through a membranę filter. 

Standard solution: 0.5 mg/mL of USP Levodopa RS 
and a guantity of USP Carbidopa RS, which ls in a ratio 
with USP Levodopa RS that corresponds to the ratio of 
carbidopa to levodopa in the Tablets, in solution, pre¬ 
pared as follows. Transfer U5P Levodopa RS and USP 
Carbidopa RS to a suitable voiumetric fiask, and dissolve 
in 0.1 N phosphoric add, using 10 % of the finał vol- 
ume. Warni genlly to dissolve the Reference Standards, 
and dilute with water to volume. 

Sampie solution: Nominally 0,5 mg/mL of levodopa 
frorn a suitable amount of powdered Tablets rn solution, 
prepared as foilows, Transfer a portion of fine powder 
from NLT 20 Tablets to a suitable volumetric fiask. Add 
10% of the finał volume of OJ N phosphoric acid, Di¬ 
lute with water to volume. 

Chromatographic system 
(See ęhromatography (621), System Suitabiiity .) 

Modę: LC 

Detector: UV 280 nm 
Cofumn: 3,9-mm x 30-cm; parking LI 
Flow ratę: 2 mL/min adjusted, as needed, to obtain 
retention times for levoaopa and carbidopa of 4 min 
and 11 min, respectively 
Injection volume: 20 pL 
System suitabiiity 
Sampie: Standard solution 
Suitabiiity reguirements 

Resolution: NLT 6 between ievodopa and carbidopa 
Relative standard deviation: NMT 2.0% for 
Ievodopa; NMT 2.0% for carbidopa 
Analysis 

Samples: Standard solution and Sampie solution 
Calculate the percentage of the labeled amounts of 
carbidopa (CioH^NzCLt) and levodopa <C 9 HnNO,i) tn 
the portion of Tablets taken: 

Result = (rjr s ) x (Q/C u ) x 100 

r u = peak response of carbidopa or levodopa from 
the Sampie solution 

r$ - peak response of carbidopa or levodopa from 
the Standard soiution 

Cs - concentration of USP Carbidopa RS or USP 
Levodopa RS in the Standard soiution 
(mg/mL) 

Cu - nominał concentration of carbidopa or 

!evodopa in the Sampie solution (mg/mL) 


Acceptance critena: 90.0%-110.0% of the labeled 
amount of carbidopa; 90.0%-l 10,0% of the labeled 
amount of Jevodopa 

PERFORMANCE TEST5 

• DiSSOLUTION <711) 

Medium: 0.1 N hydrochloric acid; 750 mL 
Apparatus 1: 50 rpm 
Time: 30 min 

Diluent, Mobile phase, Chromatographic system, and 
System suitabiiity: Proceed as directed in the Assay . 
Standard solution: (Lj/750) mg/mL of USP Levodopa 
RS and (1^/750) mg/mL of USP Carbidopa RS in Me¬ 
dium, where Lt and L 2 are the label claims of levodopa 
and carbidopa, respectivefy, in mg/Tablet 
Sampie soiution: A filtered portion of solution under 
test 

Analysis 

Samples: Standard soiution and Sampie solution 
Caiculate the percentage of the labeled amounts of 
carbidopa (C 10 H 14 N 2 O 4 ) and ievodopa (C 9 H 11 NO 4 ) 
dissolved: 

Result = (Wr s ) xQxVx( 1 /L) x 100 

ru = peak response of carbidopa or levodopa from 
the Sampie solution 

r s - peak response of carbidopa or levodopa from 
the Standard solution 

Cs = concentration of USP Carbidopa RS or USP 
Levodopa RS in the Standard solution 
(mg/mL) 

V = volume of the Medium , 750 mL 
L = label claim of carbidopa or levodopa (mg/ 
Tablet) 

Tolerances: NLT 80% (Q) of the labeled amounts of 
carbidopa (C 10 H 14 N 2 O 4 ) and levodopa (C»HnNO0 are 
dissolved. 

» Uniformity of Dosace UNIT5 (905): Meet the 
reguirements 

ADDITIONAL REQUIREMENTS 

• Packaging and Storage: Preserve in well-closed, light- 

resistant containers. 

• USP Reference Standards (11) 

USP Carbidopa RS 
USP Levodopa RS 


Carbidopa and Levodopa Extended- 
Release Tablets 


DEFINITION 

Carbidopa and Levodopa Extended-ftelease Tabiets contain 
NLT 90.0% and NMT 110.0% of Lhe labeled amounts of 
carbidopa (CtoHhNzO**) and levodopa (CsHnNO* *). 

IDENTIFICATION 

* A, The retention times of the major peaks of the Sampie 
solution correspond to those of the Standard solution , as 
obtained in the Assay . 

ASSAY 

* Procedurę 

Protect the volumetric preparations from light, 

Solution A: 0.24 g/L of sodium 1-decanesulfonate in 
water 

Solution B: 11.6 g/L of monobasic sodium phosphate 
tn water 

Mobile phase: Solution A, Soiution B , and water 
(0.1 3: 95: 4.87), prepared as foilows. Add 0.1 3% of the 
finał Yolume of Solution A to 95% of the finał volume of 
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Solution fi. Adjust with phosphoric acid to a pH of 2.8. 
Dilute with water to finał volume. 

Standard solution: 0.1 mg/ml of USP Carbidopa RS 
and 0.4 mg/ml of USP Levodopa RS in solution, pre¬ 
pared as follows. Transfer accurately weighed portions 
of the Referenoe Standards into a suitabfe vofumetric 
fiask, and dissolve in 0.1 N phosphoric acid using 8% 
of the finał volume. Sonication may be used to promote 
dissolution. Dilute with water to the findl volume. 
Sample solution: Nominally 0.1 mg/ml of carbidopa 
ano 0.4 mg/mL of levodopa from NLT 20 finely pow- 
dered Tablets, prepared as follows. Transfer an accu¬ 
rately weighed portion of the powder, equivalent to 1 
Tablet weight, into a suitable volumetric fiask, and dis- 
solve in Oj N phosphoric acid, using 10% of the finał 
volume. Sonicate for 10 min and then stir for 30 min. 
Dilute with water to volume and stir for another 20 
min. Pass the solution through a suitable filter of 0,45- 
j-im porę size, 

Chromatographic system 
(See Chromatograpny (621), System Suita bili ty.) 

Modę: LC 

Detector: UV 280 nm 
Column: 4.6-mm x 10-cm; 5jtm packrng LI 
Flow ratę: 2 mL/min 
Injection volume: 20 pL 
System suitability 
Sampie: Standard solution 

[Notę—T he relative retention times for levodopa and 
carbidopa are TO and 2.8, respectfaely,] 

Suitability reguirements 

Tallina factor: NMT T5 for carbidopa; NMT 1.5 for 
levodopa 

Resolution; NLT 6 between levodopa and carbidopa 
Relative standard deviation: NMT 1.0% for 
carbidopa; NMT T0% for levodopa 
Analysis 

Sam pies: Standard solution and Sample solution 
Calcuiate the percentage of the labeled amount of 
carbidopa (CioHuN^O.,) or levodopa (C 9 H 11 NO 4 ) in the 
portion of Tablets taken: 

Result = (rjfs) x (G/G) x 100 

f\j — peak response of carbidopa or levodopa from 
the Sample solution 

O - peak response of carbidopa or levodopa from 
the Standard solution 

Q ~ concentration of USP Carbidopa RS or USP 
Levodopa RS in the Standard solution 
(mg/mL) 

Co - nominał concentration of carbidopa or 

levodopa in the Sample solution (mg/ml) 
Acceptance criteria: 90,0%-110 ł 0% each ot the ia- 
beled amounts of carbidopa and levodopa 

PERFORMANCE TESTS 
* Dissolution <711) 

Test 1 

Medium: 0.1 N hydroehloric acid; 900 mL degassed 
with helium 
Apparatus 2: 50 rpm 
Times 

For Tablets that contain 25 mg of carbidopa and 
100 mg of levodopa: 0.5, 1, and 4 h 
For Tablets that contain 50 mg of carbidopa and 
200 mg of !evodopa: 0.5, 1, 2.5, and 4 h 
Solution A: 0,24 g/L of sodium 1-decanesulfonate in 
water 

Solution B; 12.7 g/L of monobasic sodium phosphate 
in water 

Mobile phase; Solution A , Solution B ( and water 
(OJ 3: 95: 4.87), prepared as follows. Add 0.13% of 
the finał volume of Solution A to 95% of the finał vol- 


ume of Solution fi. Adjust with phosphoric acid to a pH 
of 2.8. Dilute with water to finał volume. 

Standard solution: 0,03 mg/ml of USP Carbidopa RS 
and 0.1 mg/mL of USP Levodopa RS in Medium . Soni¬ 
cation may be used to aid in dissolution, 

Sample solution 

For Tablets that contain 25 mg of carbidopa and 
100 mg of levodopa: Pass a portion of the solution 
under test through a suitable filter of 0,45-pm porę 
size and discard the first 1-3 mL. 

For Tablets that contain 50 mg of carbidopa and 
200 mg of Jevodopa: Pass a portion of the solution 
under test through a suitable filter of 0,45-pm porę 
size, discard the Tirst 1-3 ml, and dilute with Medium 
(50:50). 

Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 280 nm 

Column: 3.9-mm x 30-cm; 10-pm packing LI 
Flow ratę: 2 ml/min 
Injection voiume: 20 pL 
System suitability 
Sample: Standard solution 

[NOTĘ—The relative retention times for tevodopa and 
carbidopa are 0.4 and 1.0, respectively.] 

Suitability requirements 
Resolution: NLT 2.0 between levodopa and 
carbidopa 

Relative standard deviation: NMT 2.0% for 
carbidopa and NMT 2.0% for levodopa for six repli- 
cate injections 
Analysis 

Samples: Standard solution and Sample solution 
Calcuiate the concentration (Q of carbidopa 
(OioHuNaChi) or Ievodopa (C 0 H 11 NO 4 ) in the sample 
withdrawn from the vessel at each time point i: 

Result = (r u /r s ) x Cs x D 

ry = peak response of carbidopa or levodopa from 
the Sample solution 

rs = peak response of carbidopa or tevodopa from 
the Standard solution 

Cj = concentration of USP Carbidopa RS or USP 
Levodopa RS in the Standard solution 
(mg/mL) 

D = dilution factor for the Sample solution, if 
needed 

Cakulate the percentage of the labeled amount of 
carbidopa (CioHuNaO*) or levodopa (C 9 H 11 NO. 1 ) 
dtssołved at each time point /: 

Result i =* G x Vx (1/1) x 100 


Result* - {[G x (V - V$] + [Cr x Vs]} x (1 fi) x 100 


Result* = ({Ci x [V- (2 x W)]} + [(G + G) x Vs]) x 

(1/0x100 


Resulti - ({O X IV - (3 X VjjH) + [(G + G + G) x vy) X 
(1/0 X 100 

C = concentration of carbidopa or lewdopa in the 
portion of sampie withdrawn at time point / 
(mg/ml) 

V = vo1ume of the Medium , 900 ml 

i s? label claim of carbidopa or levodopa (mg/ 
Tablet) 

Vs = volume of the Sample solution withdrawn from 
the Medium (mL) 
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Tolerances 

For Tablets that contain 25 mg of carbidopa and 
100 mg of levodopa; See Tobie 1. 


Table 1 


Time Point 
(A 

Time 

(h) 

Amount of 
Carbidopa 
0is5olved 

Amount of 
Levodopa 
Dissolved 

1 

0.5 

15%-40% 

14%-39% 

2 

1 

37%-62% 

36%-61% 

3 

4 

NLT 80% 

NLT 80% 


For Tablets that contain 50 mg of carbidopa and 
200 mg of levodopa: See Tobie 2. 


r u - peak response of carbidopa or levodopa from 
the Sample solution 

rj - peak response of carbidopa or levodopa from 
the Standard solution 

Cs = concentration of USP Carbidopa RS or USP 
Levodopa RS in the Standard solution 
(mg/mL) 

Calculate the percentage of the labeled amount of 
carbidopa (C 10 H 14 N 2 O 4 ) or ievodopa (GHuNO*,) 
disso!ved at each time point h 

Resulti = GxVx (1/0 x 100 


Resulti - {[G x (V- V s )] + [G x V±]} x (1/0 x 100 


Table 2 


Time Point 
(0 

Time 

(h) 

Amount of 
Carbidopa 
Dissoived 

Amount of 
Levodopa 
DissoJved 

1 

0.5 

8%-33% 

B%-33% 

2 

1 

26%-51% 

26%-51 % 

3 

2.5 

62%-87% 

64%-89% 

4 

A 

NLT 80% 

NLT 80% 



The percentages of the labeled amounts of carbidopa 
(CioHu^Ch) and levodopa (C 9 H 11 NOO dissolved at 
the times specified conform to Dissolution (711), Ac- 
ceptance Tobie 2. 

Test 2: !f the product complies with this test, the label- 
ing indicates that it meets USP Dissolution Test 2. 
Medium: Simulated gastric fluid TS (prepared without 
enzymes); 900 mL 
Apparatus 2: 50 rpm 
Times: 0*5, 1, 2 , and 3 h 

Buffer: 6.8 g/L of monobasic potassium phosphate 
and 1.0 g/L of l-hexanesulfonic acid in water. Adjust 
with phosphoric acid to a pH of 3.3. 

Mobile phase: Filtered and degassed mixture of meth- 
anol and Buffer (20:80) 

Standard solution: (1/900) mg/mL each of USP 
Carbidopa RS and USP Levodopa RS in Medium , where 
L is the tabel claim, in mg/Tablet 
Sample solution: Pass a portion of the solution under 
test through a suitable filier of 0.45-pm porę size* 
Chromatographic system 
(See Chromatograpby (62 1), System Suitability.) 

Modę: LC 

Detecton UV 280 nm 

Column: 4i-mm x 15-cm; 5-pm packing L7 
Flow ratę: 1 mL/min 
injection vo[ume: 20 pL 
System suitability 
Sample: S tandard sołul ion 

[NOTE—The relative retention times for levodopa and 
carbidopa are 1.0 and 1 .4, respectively*] 

Suitability reguirements 
ResoJution: NLT 2.0 between levodopa and 
carbidopa 

Column efficiency: NLT 4000 theoretical plates for 
both carbidopa and fevodopa 
Tallina factor: NMT 2.0 for both carbidopa and 
levodopa 

Relative standard deviation: NMT 1.0% for both 
carbidopa and levodopa 
Analysis 

Samples: Standard 50 /uf/on and Sample solution 
Calculate the concentration (Q of carbidopa 
(CtoHuNjO.i) or levodopa (C 9 H 11 NO 4 ) in the sample 
withdrawn from the ves$el at each Ume point /; 


Result - (fu/rs) x Q 


Resulti = ({Ca x [V- (2 x V,)}} + [(G + Ci) x V s ]) x 
(1/t) x 100 


Result, = ({& x [V - (3 x V,)]) + [(C 3 + G + G) x V® x 
(UL) x 100 

C = concentration of carbidopa or levodopa in the 
portion of sample withdrawn at time point / 
(mg/mL) 

V = volume of the Medium, 900 mL 

L - label claim of carbidopa or levodopa (mg/ 

Tablet) 

= volume of the Sample solution withdrawn from 
the Medium (mL) 

Tolerances: See Table 3. 


Table 3 


Time Pulnl 
(/> 

Time 

(hi 

Amount 

Dłssoived 

1 

0.5 

2Q%-35% 

2 

1 

35%-60% 

3 

2 

Ó5%-9S% 

4 

3 

N LT 80% 


The percentages of the labeled amounts of carbidopa 
(C 10 H 14 N 2 O 4 ) and levodopa (CsHuNO*) dissolved at 
the times specified conform to Dissolution (711), Ac - 
ceptance Tobie 2. 

Test 3: If the product compfies with this test, the label- 
ing indicates that it meets USP Dissolution Test 3 * 
Medium, Apparatus 2, Solution A, Solution B, Mobile 
phase, Standard solution, Chromatographic system, 
and System suitability: Proceed as directed in Test J. 
Times: 0,5, 1, 2*5, and 4 h 

Sample solution: Pass a portion of the solution under 
test through a suitable filter 
Analysis: Proceed as directed in Test h 
Tolerances: See Tobie 4. 


Table 4 


Time 

Point 

CO 

Time 

(hl 

Amount 
Dissolved for 
Tablets That 
Contain 25 mg 
of Carbidopa 
and 100 mg 
of Levodopa 

Amount 
Di&solved for 
Tablets That 
Contain 50 mg 
of Carbidopa 
and 200 mg 
of Levodopa 

1 

0.5 

15%—40% 

?5%-35% 

2 

1 

25%-65% 

25%-65% 

3 

2.5 

NLT 60% 

NLT 60% 

4 

4 

NLT 80% 

NLT 80% 


The percentages of the labeled amounts of carbidopa 
(CioHuNiOj and levodopa (C 9 H n N0 4 ) dissolved at 
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the times specified conform to Dissolution (711), Ac- 
ceptance Tobie 2. 

Test 4: if the product tomplies with this test, the label- 
ing indicates that it meets USP Dissolution Test 4. 
Medium: 0.1 N hydrochloric add; 900 mL 
Apparatus 2: 50 rpm 
Times: 1, 3, and 6 h 

Solution A: 0.24 g/L of sodium 1-decanesulfonate in 
water 

Solution B: 11.6 g/L of monobasic sodium phosphate 
in water 

Mobile phase: Solution A, Solution B f and water 
(0.13: 95:4.87), prepared as follows* Add 0.13% of 
the finał volume of Solution A to 95% of the finał vo(* 
ume of Solution B L Adjust with phosphoric acid to a pH 
of 2.8, Dilute with water to finał volume. 

Standard solution: (t/900) mg/mt each of USP 
Carbidopa RS and USP Levodopa RS in Medium , where 
L es the label daim, in mg/Tablet 
Sample solution: Withdraw a 10,0-mL aliguot at each 
time point and pass a portion of the solution under 
test tnrough a suitable filten Replace the 10.0-mL ali- 
quot withdrawn for analysis with a 10.0-mL aliquot of 
Medium, 

Chromatographic system 

(See Chromotogrophy {6 21), System Suitabifity.) 

Modę: LC 

Detector: UV 280 nm 

Column: 3.9-mm x 30-cm; 10-pm packrng LI 
Flow ratę: 2 mL/min 
fnjection volume: 50 pL 
Run time: NLT 3 times the retention time of 
!evodopa 

System suitabiłlty 
Sample: Standard solution 

[Notę —The relative retention times for !evodopa and 
carbidopa are 1.0 and 2.5, respectivety.] 

Suitabiłlty reąuirements 
Resolution: NLT 2.0 between levodopa and 
carbidopa 

Tallina factor: NMT 2,0 for both carbidopa and 
levodopa 

Relatlve standard deviation: NMT 2.0% for both 
carbidopa and levodopa 
Analysis 

Sam pies: Standard solution and Sample solution 
Cakulate the concentration (Q of carbidopa 
(CidHhN;O 0 or levodopa (CjHnNCh) in the sample 
withdrawn from the vessel at each time point /: 

Result = (fi/M) x Cs 

r u - peak response of carbidopa or levodopa from 
the Sample solution 

r$ = peak response of carbidopa or levodopa from 
the Standard solution 

C$ = concentration of USP Carbidopa RS or USP 
Levodopa RS in the Standard solution 
(mg/mL) 

Caiculate the percentage of the labeled amount of 
carbidopa (GiqHmN 2 G 4 ) or levodopa (C<?HnNO.i) 
dissolved at each time point k 

Result, - Cjx Vx (1/L) x 1 00 


Result, = [(Cj x V) nr (C, x V s )] x (1/L) x 100 


Resultj = [(Cj x V) + (G + Ci) x V s ] x (1 ID x 100 

G - concentration of carbidopa or levodopa in the 
portion of sample withdrawn at time point i 
(mg/mL) 

V - volume of the Medium, 900 ml 


i = fabel claim of carbidopa or ievodopa (mg/ 
Tablet) 

- volume of the Sample solution withdrawn from 
the vessel and replaced with Medium, 10 ml 
Tolerances: See Tobie 5. 


Table 5 


Time 

Point 

(li 

Time 

(h) 

Amnimt 
Dissolved for 
Tabtets That 
Contaln 25 mg 
of Carbidopa 
and 100 mg 
of Levodopa 

Amount 
Dissolved for 
TabJets That 
Contaln 50 mg 
of Carbidopa 
and 200 mg 
oflevodopa 

1 

1 

35% 70% 

25%-ćG% 

2 

3 

NLT 65% 

NLT 65% 

3 

6 

NLT 80% 

NLT 80% 


The percentages of the labeted amounts of carbidopa 
(CtoHhN^) and levodopa (C9H11NO4) dissolved at 
the times specified conform to Dissolution (711), Ac- 
ceptance Table 2. 

Test 5: If the product complies with this test, the label- 
ing indicates that it meets USP Dissolution Test 5. 
Medium: 0.1 N hydrochloric acid; 900 mL 
Apparatus 2: 50 rpm 
Times: 0,5, 1, 2,5, and 4 h 

Mobile phase: 13,6 g/L of monobasic potassimn phos- 
phate adjusted with phosphoric add to a pH of 3.0 
Standard solution: (L/900) mg/mL each of USP 
Carbidopa RS and USP Levodopa RS in Medium, where 
L is the label claim, in mg/Tablet. [NOTĘ—This solution 
is stable for 1 day if stored at 23 g -27 D ,] 

Sample solution: Pass a portion of the solution under 
test through a suitable filter of 0.45-pm porę stze, and 
dtscard ihe first 4-5 mL. 

[NOTĘ—This solution is stable for 1 day if stored at 
23 Q -27°,] 

Chromatographic system 

(See Chromotogrophy (621), System Suitobility.) 

Modę: LC 

Detector: UV 282 nm 

Column: 4,6-mm x 15-cm; 5-jjrn packing L7 
Flow ratę: 1.5 mL/min 
Injection volume: 20 pL 
Run time: NLT 3 times the retention time of 
levodopa 

System sultabllity 
Sample: Standard soiution 
[Notę—T he relative retention times for levodopa and 
carbidopa are 1.0 and 1.6, respectiyely.] 

Suitabiłlty requirements 
Resolution: NLT 2,0 between levodopa and 
carbidopa 

Tailing factor: NMT 2.0 for both carbidopa and 
ievodopa 

Relative standard deviation: NMT 2.0% for both 
carbidopa and levodopa 
Analysis 

Sam pies: Standard solution and Sample soiution 
Calcuiate the concentration (C) of carbidopa 
(C 10 HhN 2 O,,) or levodopa (C^HuNO^ in the sample 
withdrawn from the vessel at each time point /: 

Result = (fuM) x Cs 

r v = peak response of carbidopa or levodopa from 
the Sample solution 

r s - peak response of carbidopa or levodopa from 
the Standard solution 

C5 = concentration of USP Carbidopa RS or USP 
Levodopa RS in the Standard solution 
(mg/mL) 
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Calculate the percentage of the labeled amount of 
carbidopa (CioHf 4 Nz 0 4 ) or levodopa (CpHnNO*) 
dissoNed at each time point h 

Resuiti = Cr x Vx (1/Ł) x 100 


Resultz = {[G x (V- V s )] + [O x V*j} x Cl/O x 100 


Results - ({Cj x [V- (2 x V 5 )]J + [(C, + G) x 14]) x 
( 1 /t) x 100 


ResulU = «G x [y- (3 x Vf)]} + [(Cj + G + C r ) x W) X 
(l/t) x 100 

C = concentration of carbidopa or levodopa in the 
portion of sample withdrawn at time point / 
(mg/mL) 

V ~ volume of the Medium, 900 mL 

i = label claim of carbidopa or levodopa (mg/ 
Tablet) 

V$ - volume of the Sample solution withdrawn from 
the Medium (mL) 

Tolerances: See Tobie 6 . 


TabEe 6 


Time 

Point 

(0 

Time 

(hl 

Amount 
Di$$o!ved for 
Tablets That 
Contain 25 mg 
of Carbidopa 
and 100 mg 
of Levodopa 

Amount 
Disso)ved for 
Tablets That 
Contain 50 mg 
of Carbidopa 
and 200 mg 
of Levodopa 

1 

0,5 

25%-45% 

20%—40% 

2 

1 

4G%-65% 

30%M50% 

3 

2.5 

NLT 65% 

NLT 55% 

4 

4 

NLT 80% 

NLT 75% 


The percentages of the labeled amounis of carbidopa 
(G 0 H 14 N 2 O 4 ) and levodopa (GHriNO,) dissolved at 
the times spedfied conform to Dissolution (711}, Ac- 
cep tance Tabfe 2. 

Test 6 : If the product complies with this test, the label- 
ing indicates that if meets USP Dissolution Test 6. 
Medium; 0.1 N hydrochloric acid; 900 mL degassed 
under vacuum 
Apparatus 1 ; 75 rpm 
Times: 0.5, 1 , 2,5, and 3,5 h 
Solutlon A: 0.24 g/L of sodium 1-decanesulfonate in 
water 

Mobile phase: To each L of 1 2.5 g/L of morrobasic 
sodtum phosphate dihydrate, add 1.3 mL of Solution A 
and adjust with phospnoric acid to a pH of 2.8. 
Standard solution: 0.03 mg/mL of USP Carbidopa RS 
and 0.11 mg/mL of USP Levodopa RS in Medium 
Sample solutlon 

For Tablets that contain 25 mg of carbidopa and 
100 mg of (evodopa: Pass a portion of the solution 
under test through a suitable filter of 0 , 45 -pm porę 
size, discard thefirst 2 mL, and use thp remaining 
filtrate. Use within 24 h. 

For Tablets that contain 50 mg of carbidopa and 
200 mg of !evodopa: Pass a portion of the solution 
under test through a suitable futer of 0.45-pm porę 
size, discard thefirst 2 mL, and dilute with Medium 
(50:50). Use within 24 h. 

Chromatographic system 
(See Chromatograpny (621), System Suitability.) 


Modę: LC 

Detector: UV 280 nm 

Column: 3.9-mm x 30-cm; 10-um packing LI 
Flow ratę: 2 mL/min 
Injection volume: 20 pL 
Run time: NLT 3 times the retention time of 
levodopa 

System suitability 
Sample: Stundurd solution 

[NoTT—The relative retention times for 3evodopa and 
carbidopa are 1,0 and 2,8, respeetively.J 
Suitability requirements 
Resolution: NLT 2,0 between levodopa and 
carbidopa 

Tailfng factor: NMT 2.0 for both levodopa and 
carbidopa 

Relative standard deviation: NMT 2.0% for both 
levodopa and carbidopa 
Analysls 

Samples; Standard solution and Sample solution 
Calculate the concentration (C) of carbidopa 
(CjoHhN 2 0 4 ) or levodopa (CgrluNOO in the sample 
withdrawn from the vessel at each time point i: 

Result - (ry/rs) xQxD 

r u = peak response of carbidopa or levodopa from 
the Sample solution 

r s = peak response of carbidopa or levodopa from 
the Standard solution 

Cs s concentration of USP Carbidopa R5 or USP 
Levodopa RS in the Standard solution 
(mg/mL) 

D = dtlution factor for the Sample solution , if 
needed 

Calculate the percenlagę of Lhe labeled amount of 
carbidopa (CioHmNzOj) or levodopa (GHnNCh) 
dissolved at each time point /: 

Resulti = G X V x (l/£) x 100 


Resultz = {[G x(V- V$)] + [Ci xV 4 ]} x (l/t) x 100 


Result* = ({Cj x [V-(2 x V,)}} + [(Q + G) x V,]) X (1/ 
£) x 100 


ResulU = ({G x [V- (3 x VQ]} + [(G + G + G) x V 5 ]) x 
(1 /£) x 100 

C = concentration of carbidopa or levodopa in the 
portion of sample withdrawn at time point / 
(mg/mL) 

V = volume of the Medium, 900 mL 

i = labef darm of carbidopa or levodopa (mg/ 
Tablet) 

V 5 as volume of the Sample solution withdrawn from 
the Medium (mL) 

Tolerances: See Tabfe 7. 


Table 7 


Time 

Point 

CA 

Time 

(h) 

Amount 
Dfosolved for 
Tablets That 
Contain 23 mg 
of Carbidopa 
and 100 mg 
of Levodopa 

Amount 
Dls$olved for 
Tablets That 
Contain 50 mg 
of Carbidopa 
and 200 mg 
of Łevodopa 

T 

0.5 

15%-40% 

10%-30% 

2 

1 

35%-60% 

25%-50% 

3 

2,5 

NLT 70% 

NLT 65% 

4 

3,5 

NLT 85% 

NLT 80% 
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The percentages of the labeled amounts of carbidopa 
(CkjHhNjO^) and levodopa (C 9 H 11 NO 4 ) dfssolved at 
the times spedfied conform to Dissolution {711), Ac- 
cep tance Tobie 2 . 

• Uniformity of Dosage Units (905): Meet the 
regulrements 

IMPUR1TIE5 

* ORGANIC iMPURłTJES 

Proteot all anaiytical Solutions from light and maintain 
them at 2M3° until they are injected. 

Buffer: 6 g/L of anhydrous monobasic sodium phos- 
phate in water. Ad j ust with phosphorlc acid to a pH of 
2 . 2 . 

Mobile phase; Alcoho! and Buffer (5:95) 

System suitability soiution: 1 pg/mL of USP Levodopa 
Related Compound B RS and 125 pg/ml of USP 
Carbidopa RS in Mobile phase 
Standard soiution: 1.25 pg/mL of USP Carbidopa RS 
and 5 pg/mL of USP Levocfopa RS in Mobile phase 
5ensitivity soiution: 0.125 pg/mL of USP Carbidopa RS 
and 0.5 ug/mL of USP Levodopa RS in Mobile phase 
from the Standard soiution 

Sample soiution: Nominally 0.125 mg/ml of carbidopa 
and nominally 0.5 mg/mL of fevodopa in Mobile phase 
from NLT 10 frnely powdered Tablets, prepared as fol¬ 
io ws. Transfer an accurately welghed portion of the 
owder into a suitable volumetnc fiask, d§ssofve in Mo- 
ile phase f and pass through a suitable fil ten 
Chromatographic system 
(See Chromotograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 280 nm 
Column: 4.6-mm x 1 5-cm; S^pm packing LI 
Flow ratę: 1 mL/min 

Run time: 6 times the retention time of carbidopa 
Autosampler temperaturę: 6 ° 

Injection volume: 20 pL 
System suitability 

Samo i es: System suitability soiution, Standard soiution, 
and SensitMty soiution 

[NOTĘ—For the relative retention times, see labie 8 .] 
Suitability reguirements 
Resolution: NLT 1.5 between carbidopa and 
levodopa related compound B, System suitability 
soiution 

Relative standard deviation: NMT 3.0% for boLh 
carbidopa and ievodopa for frve replicate injections, 
Standard soiution 

Signal-to-norse ratio: NLT 10 for carbidopa, Sensitiv- 
ity soiution 
Analysis 

Sam pies: Standard soiution and Sompte soiution 
Calculate the percentage of dihydroxybenzaldehyde, 
dihydroxyphenylacetone, and any unspecified 
carbidopa degradant based on tne iabel claim of 
carbidopa in the portion of Tablets taken: 

Result = (r u /n) x (C s /Q x (1 IF) x 100 

ru - peak response of dihydroxybenzaldehyde, 

dihydroxyphenylacetone / or any unspecified 
carbidopa degradant fi om Lhe Sample 
soiution 

r* - peak response of carbidopa from the Standard 
soiution 

Cs - concentration of USP Carbidopa RS in the 
Standard soiution (mg/mL) 

Cu - nominał concentration of carbidopa in the 
Sample soiution (mg/mL) 
f - relative response factor (see Table 8) 

Calculate the percentage of Ievodopa related 
compound A and any unspecified levodopa degradant 


based on the iabel cfaim of ievodopa in the portion of 
Tablets taken: 

Result = (rufrs) x (Q/C u ) x (1/0 x 100 

ru - peak response of levodopa related compound 
A or any unspecified levodopa degradant 
from the Sample soiution 

r 5 peak response of Icvodopa from the Standard 

soiution 

Cs - concentration of USP Levodopa RS in the 
Standard soiution (mg/mL) 

Cu = nominał concentration of levodopa in the 
Sample soiution (mg/mL) 

F - relative response Factor (see Tobie 8) 

Accepiance criteria: See Tobie 8. For peaks associated 
with carbidopa, disregard peaks less tnan 0.05% of 
carbidopa from the Sample soiution . For peaks associ¬ 
ated with levodopa, disregard peaks less than 0.05% of 
3evodopa from the Sample soiution. 


Table B 


Name 

Retatlve 

Retention 

Time 

Relative 

Response 

Factor 

Acceptance 
Criteria, 
NMT 

Levodopa related 
compound A*■* 

0,9 

0.8 

0.1 

Levodopa 

1.0 

_ 

_ 

Methyldopa* * 

1.9 


___ 

Levodopa related 
compound 

2.1 

— 

— 

Carbidopa 

2J 



Dihydrox- 

ybenzaldehyde^* 

5,7 

5.9 

0.2 

Dihydroxypheny- 

lacetone* 1 

63 

1.0 

1 

3-O-Methyl- 

carbidopa^g 

6.9 

— 

— 

Any unspecified 
carbidopa 
dearadant 

— 

1.0 

0.2 

Any unspecified 
levodopa 
degradant 

— 

: .0 

0.1 

Tolal deoradants 

— 

_ 

4,0 


41 lndividufll impurity based on kibd claim of levodopa. 
b 3 3,4,6-Trihydroxy phenyf)ai an in e. 

1 lndividual impurity based on labę! claim of carbidopa. 
d This impurity is Ksted for Information only, It is monitored in the drug 
substance This impurity is not to be reported and is not to be induded in 
the total degradants, 

* S,4-Dihydroxybenzaldehyde. 
f 3,4-Dihydroxyphenyłacetone. 

9 {Sy 2-Hyd razrny [-3-{4- hy d roxy- 3-m e t hoxy ph e ny 2-methy I pr o pa nok ac td. 

ADDITIONAL REQUIREM£NTS 

* Packaging and Storage: Preserve in well-closed, light- 

resistant containers, and storę at controlled room 
temperaturę. 

* Labełing: When morę than one Dissolution test is glven, 
the labełing States the Dissolution test used only if Test 1 
is not used. 

* USP Reference Standard* {11) 

USP Carbidopa RS 
USP Levodopa RS 

USP Levodopa Related Compound B RS 
3 * M ethoxyty rosi n e. 

OoHuNO* 211.21 
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Carbidopa and Le¥odopa O rally 
Disintegrating TabSets 

definition 

Carbidopa and Levodopa Oraliy Disintegrating Tabiets eon- 
tain NLT 90,0% and NMT 110,0% ofithe labeled amounts 
of carbidopa (C10H1.1N2G4) and levodopa (C9H0NO4), 

IDENTIFICATION 

* A. The retention times of the major peaks of the Sampie 

solution correspond to those of the Standard solution, as 
obtained in the Assoy, 

AS 5 AY 

* Procedurę 

Protect the vo!umetnc Solutions from light 
Buffer: 6,6 g/L of monobasic sodium phosphate in 
water, adjusted with phosphonc acid to a pH of 2,2 
Mobile phase: Alcohol and Buffer (5:95) 

Standard solution: 0.025 mg/mL of USP Carbidopa RS 
and 0.25 mg/mL of USP Levodopa RS in Mobile phase 
Sampie stoefc solution: Transfer NLT 10 Tabiets to a 1-L 
voiumetric fiask, Add 750 mL of Mobile phase, sonicate 
for 20 min, and then stir for 20 min. Dilute with Mobile 
phase to vo!ume. 

Sampie solution: Dilute the Sampie stock solution with 
Mobile phase to obtatn a nominał concentration of 
carbidopa of between 0.025 and 0.07 mg/mL and a 
nominał concentration of ievodopa of 0,25 mg/mL, 
Chromatographic system 
(See Chromatograpny {621 ), System Suitability.) 

Modę: LC 

Detector: UV 280 nm 

Column: 4,6-mm x 25-cm; 5-pm packtng LT 

Autosampler temperaturę: 6° 

Flow ratę: ] ml/min 
Injection volume: 20 pi 
System suitability 
Sampie: Standord solution 

[Notę—T he relative retention times for levodopa and 
carbidopa are 0,42 and 1,0, respeetively,] 

Suitability reąuirements 

Tailing factor: NMT 2.4 for both the levodopa and 
carbidopa peaks 

Relative standard deviation: NMT 2,0% for both 
carbidopa and levodopa 
Analysis 

Samples: Standard solution and Sampie solution 
Calcu late the percentage of the labeled amounts of 
carbidopa (CioHuNzdj) and levodopa (CsHuNOJ in 
the port i on of Tabiets taken: 

Result - {fu/rd x (Ci /Cu) x 100 

ru = peak response of carbidopa or levodopa from 
the Sampie solution 

r* - peak response of carbidopa or levodopa from 
the Standard 50 /uf/on 

Cs - concentration of USP Carbidopa RS or USP 
Leyodopa RS in the Standard solution 
(mg/mL) 

C if - nominał concentration of carbidopa or 

levodopa in the Sampie solution (mg/mL) 
Aceeptance crlteria: 90.0%-110.0% each of the la¬ 
beled amounts of carbidopa and levodopa 

PERFORMANCE TESTS 

* DisiNTEGRATtON (701): NMT 60 s 
O DlSSOLUTtON (711) 

Medium: 0,1 N hydrochloric acid; 750 mL 
Apparatus 2: 50 rpm 
Time: 10 min 

Solution A: 0,24 g/L of sodium 1 -decanesulfonate in 
water 


Mobile phase: Dissolve 11.0 g of monobasic sodium 
phosphate monohydrate in 11 of water. Adci 1.3 mL of 
5o/uuon A, and adjust with phosphoric acid to a pH of 
2 , 8 , 

Standard solution: (L/800) mg/mL each of USP 
Carbidopa RS and USP Levodopa RS in Medium , where 
i is the tabel claim in mg/Tablet of carbidopa or 
leyodopa 

Sampie solution: Pass a portion of the solution under 
test through a suita ble filter of 0,45-pm porę size, and 
discard the first 3 mL. 

Chromatographic system 
(See Chromatograpny (621), System Suitability .) 

Modę: LC 

Detector: UV 280 nm 

Column: 4.6-mm x 15.0-cm; 5-j.inn packing LI 
Autosampler temperaturę: 4° 

Flow ratę: 2 mL/min 
Injection volume: 20 jiL 
System suitability 
Sampie: Standard solution 

[NOTĘ—The refative retention times for Jevodopa and 
carbidopa are 0.4 and 1.0, respectively.] 

Suitability reguirements 
Tailing factor: NMT 2,0 for both levodopa and 
carbidopa 

Relative standard deyiation: NMT 2,0% for both 
leyodopa and carbidopa 
Analysis 

Samples: Standard solution and Sampie solution 
CalcuJate the percentage of the labeled amounts of 
carbidopa (CioHMhfct^) and leyodopa (CjHnNO*) 
dissolved: 

Result - (fiy/fj) x C s x V x (1 /L) x 100 

ru = peak response of carbidopa or levodopa from 
the Sampie solution 

Ti = peak response of carbidopa or leyodopa from 
the Standard solution 

C s - concentration of USP Carbidopa RS or USP 
Leyodopa RS in the Standard solution 
(mg/mL) 

V - volume of the Medium , 750 mL 
i - label claim of carbidopa or levodopa (mg/ 
Tablet) 

Tolerances: NLT 75% (Q) of the labeled amount of 
carbidopa (CioH^NzO.i) is dlssolved, and NLT 75% (Q) 
of the labeled amount of levodopa (C 9 H 11 NO 4 ) is 
dissolved, 

* Uniform ity of Dosage Units (905): Meet the 

reguirements 

IMPURITIES 

* ORGANIC IMPURITIES 

Protect all analytical Solutions from light, and maintain 
them at 2 C -8 U until they are injectea. 

Diluent: Methanol and 0.1 N hydrochloric acid (30:70) 
Mobile phase: 13.8 g/L of monobasic sodium phos- 
phate monohydrate in water, adjusted with phosphoric 
acid to a pH of 2.7 

System suitability sofution: 0.025 mg/mL each of USP 
Carbidopa RS, USP Levodopa RS, USP Levodopa Related 
Compound A RS, USP Levodopa Related Compound B 
RS, and USP Methyldopa RS in Diluent 
Standard solution: 0.025 mg/mL of USP Levodopa RS 
in Diluent 

Sampie solution: Transfer a weighed guantity of pow- 
der equivalent to 250 mg of leyodopa from NLT 20 
finely powdered Tabiets to a 100-mL yoiumetric fiask, 
Add 80 mL of Diluent, sonicate for 10 min, and then stir 
for 30 min, Dilute with Diluent to vo!ume. Centrifuge, 
and injecl the supernatant within 2 h. 
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Chromatographic system 

(See Chromatograpny (621 ), System Suitability .) 

Modę: LC 

Detector: UV 280 nm 

Column: 4,6-mm x 25-cm; S um packing L7 
Autosampler temperaturę: 4° 

Flow ratę: 1.5 mL/min 
Injection volume: 20 pL 

Kun time: 6 times the retention time of carbidopa 
System suitability 

Sam pies: System suitability solution and Standard 
solution 

[NoTE“For the relatjve retention times, see Table 1. If 
peak frontrng for levodopa reiated compound A is ob- 
served, lowertng the column temperaturę to 15 c is rec- 
ommended to ellminate thls problem,] 

Suitability requirements 

Resolution: NLT 1.5 between leyodopa reiated com¬ 
pound A and ievodopa, NLT 2.0 between carbidopa 
and leyodopa reiated compound B, and NLT 1.5 be¬ 
tween methyldopa and carbidopa; System suitability 
solution 

Relatiye standard deviation: NMT 5.0% for 
ievodopa, Standard solution 
Analysis 

Samples: Standard solution and Sample sofution 
Calculate the percentage of ail tmpurities and any un- 
specified degradatlon product otner than methyldopa 
and 3,4-dihydroxypheny[acetone, based on the iabel 
daim of leyodopa In the portion of Tablets taken: 

Result = (rJn) x (C s /G) x (1/0 x 100 

r u - peak response of leyodopa reiated compound 
A or any unspecified degradation product 
from the Sample solution 

^ - peak response of levodopa from the Standard 

solution 

Cs = concentration of USP Leyodopa RS in the 
Standard solution (mg/ml) 

C v = nominał concentration of leyodopa in the 
Sample solution (mg/mL) 

F = relative response faetor (see Table 1) 

Calculate the percentage of methyldopa and 3,4- 
dihydroxypheny[acetone based on the Iabel daim of 
carbidopa in the portion of Tablets taken: 

Result - {fuln) x (O/G) x (1/F) x 100 

fu = peak response of methyldopa or 3,4- 

dihydroxypheny!acetone from the Sample 
solution 

fs - peak response of levodopa from the Standard 
solution 

O = concentration of USP Levodopa RS In the 
Standard solution 

Cu = nominał concentration of carbidopa in the 
Sample solution 

F - relative response faetor (see Table I) 

Acceptance criteria: See Table 1. 


Table 1 


Na me 

Relative 

Retention 

Time 

Relatiye 

Response 

Faetor 

Accep¬ 

tance 

Criteria, 

1MN1T 

Levodopa reiated 
compound A a 

0.45 

0.80 

0.2 

Leyodopa 

0.52 


_ 

Methyldopa b 

0.84 

1.0 

0.5 

Carbidopa 

1.0 

_ 

— 

Leyodopa reiated 
compound B c 

1.2 

— 


3-O-methyl carbidopa^ 

3,1 

— 

— 

3 ,4- Di hyd roxy p h eny- 
lacetone b ' d 

3,9 

1.0 

1.0 

Any individual 
unspecified 
deerradation product 11 

— 

1.0 

0.2 

Totat irnonrities 0 

— 

— 

1.0 


* lndivtduaf impurity based on the iabel daim of levodopa. 
h lndividual impurity based on Ihe Iabel daim of carbidopa. 
c Process-reiated impuritres, Encluded for identification only; nol to be in- 
duded in Tatal tmpurities. 

d C 5) -2 - Hy d rei^iny I- 3 - (4-hy d roxy-3-methoxy p heny I )-2 - m ethy J p ro pa no rc a c- 
Id. 

e Exduding all process tmpurities and 3,4^dihydroxyphenyiacetone. 

ADDITIONAL REQUIREMENT5 

* Packaging amd Storage: Preserye in welhelosed, light- 

resistant containers, and storę at controlled room 
temperaturę. 

* USP Reference Standard* (11) 

USP Carbidopa RS 
USP Levodopa RS 

USP Levodopa Reiated Compound A RS 
3-(3,4,6-Trihydroxyphenyl)alamne. 

CuHnNOs 213.19 
USP Leyodopa Reiated Compound B RS 
3-Methoxytyrosme, 

CtoHnNO, 211.21 
USP Methyldopa RS 


Carbinoxamine Maleate 



C !fi H,9CIN 2 0 . C.iH.,0.i 406.86 

Ethanamine, 2-[(4-chlorophenyi)-2-pyridiny]methoxy]-N,N- 
dimethyl-, (Z)-2-butenedioate (1:1). 
2-[p-Chloro-a-{2-(dimethylamino)ethoxy]benzyl]pyridine 
maleate (1:1) [3505-38-2]. 

» Carbinoxamine Maleate, dried at i 05" for 
2 hours, contains not less than 98,0 percent and 
not morę than 102.0 percent of CisH^CIKhO ■ 
C4H4O4. 

Paclkaaina and storage—Preser ve in tiaht, liaht-resistant 
containers. 

USP Reference stamdards (11)— 

USP Carbinoxamine Maleate RS 
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Identification— 

A: Infrared Absorpthn (197M). 

B: Uftraviofet Absorption (197U)— 

Solution ; 50 fig per mL. 

Medium: methanol. 

Absorptivitles at 260 nm, calculated on the dried basrs, do 
not differ by morę than 3.0%. 

Melting rangę (741): be twe en 116° and 121°, deter- 
mined after drying. 

pH (791): between 4.6 and 5,1, in a solution (1 m 100), 
Lass on dryłng (731)—-Dry ii at 105° for 2 hours: it loses 
not morę than 0.5% of its weight. 

Residue on ignition (281): not morę than 0 . 1 %. 

Ord I nary impurities (466)— 

Test solution: chloroform, 

Standard solution: chloroform. 

Eluant: a mixture of cyclohexane, chloroform, and di- 
ethylamme (75:15:10). 

Visualizution: 1 . 

Assay—DissoJve about 400 mg of Carbinoxamine Maleate, 
previously dried and accurately weighed, In 50 mL of glacial 
acetic acid, add 1 drop of crystal viofet TS, and titrate with 
0,1 N perchloric acid V$ to a blue-green endpoint Perform 
a blank determination, and make any necessary correction, 
Each mL of 0.1 N perchloric acid is equivalent to 20.34 mg 
of CuH, 9 CIN z O • QH,0,. 


Carbinoxamine Maleate Tablets 


» Carbinoxamine Maleate Tablets confain not less 
than 93,0 percent and not mora than 107,0 per- 
cent of the labeied amount of Ci e Ht 9 ClN 2 0 * 
C 4 H 4 O 4 , 

Packaging and storage— Preserve in tight, iight-resistant 
containers. 

USP Reference standards (11)— 

U5P Carbinoxamine Maleate RS 

Identification— A solution of carbinoxamine maleate ( I in 
50,000) in di lute sulfuric add (1 in 70) prepared from the 
Tablets as directed under Salts of Organtc Nitrogenous Bases 
(501) exhibits an absorbance maximum at 263 ±2 nm. The 
absorptMty at 263 nm is within 7,0% of that of a 1 in 
50,000 solution of USP Carbinoxamine Maleate RS in dilute 
sulfuric acid (1 in 70), similarly measured. 

Dlssolution (711)— 

Medium: water; 900 ml, 

Apparatus 2: 50 rpm. 

Time: 45 minutes, 

Procedure-^Determme the amount of C 10 H 13 CIN 2 O ■ 
C.iH-iO .1 dissolved from UV absorbances at the wavetength 
of maximum absorbance at about 260 nm of fittered por- 
tions of the solution under test, sultabfy diluted with Dissolu- 
tion Medium if necessary, in co m par i son with a Standard 
solution having a known concentration of USP Carbinox- 
aminę Maleate RS in the same medium. 

Tolerances —Not less than 75% (Q) of the labeied amount 
of CisHiffCINzO ■ C 4 H 4 O 4 is dissofved in 45 minutes. 
Untformity of dosage units (905): meefc the reguire- 
ments. 

Procedurę for eon tent uniformity —Place 1 Tablet i n a 
lOG-mL vo!umetric fiask, add 10.0 mL of water, and shake 
by mechanlcal means for 15 minutes. Dilute with methanol 


to volume, and filter, discarding the first 20 mL of the fil- 
trate. Dilute a portion of the subseguent filtrate guantita- 
tiveiy and stepwise, if necessary, with a mixture of methanol 
and water (9:1) to obtain a solution containing about 40 pg 
of carbinoxamine maleate per ml, Concomitantly determrne 
the absorbances of this solution and of a Standard solution 
of USP Carbinoxamine Maleate RS, in the same medium 
having a known concentration of about 40tLg per ml, in 
l-cm cells, at the wavelength of maximum absorbance at 
about 260 nm, with a suitable spectropbotometer, using a 
mixture of methanol and water (9:1) as the blank. Cafculate 
the guantity, in mg, of CiaHuCINjO - C 4 H 4 O 4 in the Tablet 
taken by the formula: 

(TC / D)(Au / As) 

in which Tis the labeied guantity, in mg, of carbinoxamine 
maleate In the Tablet; C is the concentration, in pg per mL, 
of USP Carbinoxamine Maleate RS in the Standard solution; 
D is the concentration, in pg per mL, of carbinoxamlne 
maleate in the solution from the Tablet, based upon the 
labeied guantity per Tablet and the extent of dilution; and 
A u and A$ are tne absorbances of the solution from the Tab¬ 
let and the Standard solution, respectively. 

Assay—Welgh and finely powder not less than 30 Tablets, 
Transfer an accurately weighed portion of the powder, 
equivalent to about 100 mg of carbinoxamine maleate, to a 
separator, add 35 mL of water and 3 g of sodium bicarbo* 
natą and mix. Extract with frve 20-mL portions of chloro¬ 
form, filtering the extracts through a pledget of cotton, 
Evaporate the combined chloroform extracts on a steam 
batn just to dryness, dissolve the residue in 50 mL of glacial 
acetic acid, add 1 drop of crystal violet TS, and titrate with 
0.05 N perchloric add V5 to a blue-green endpoint. Perform 
a blank determination, and make any necessary rorrertion. 
Each mL of 0.05 N perchloric add is equivalent to 10.17 mg 
of Ci 6 H 19 CfN 2 0 ‘ C 4 H 4 O 4 ^ 


Carbol-Fuchsin Topical Solution 

» Prepare Carbol-Fuchsin Topical Solution as 
follows: 


Basic Fuchsin. 3 g 

Phenol. 45 g 

Resorcino!.. 100 g 

Acetone... 50 mL 

Alcohot. 100 mL 

Purified Water, a sufficient _ 

guantity, to make . 1000 mL 


Dissolve the Basic Fuchsin in a mixture of the 
Acetone and Alcohol, and add to this solution 
the Phenol and Resordnol previously disso!ved in 
725 mL of Purified Water. Then add sufficient Pu¬ 
rified Water to make the product measure 
1000 mL, and mix. 

Packaging and sto ragę—Preserve in tight, Ijght-resistant 
containers. 

Specific gravity (841): not less than 0.990 and not 
morę than 1.050, 

Alcohol Determination <611): between 7.0% and 
10.0% of C 2 HsOH. 
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Carbon Dioxide 


C0 2 44.01 

Carbon dioxide [124-38-9], 

DEFINITION 

Carbon Dloxlde contains NLT 99,0%, by volume, of carbon 
dioxide (C0 2 ). 

[Notę—T he fdlowtng tests are designed to reflect the qual- 
ity of Carbon Dioxide in both its vapor and Irguid phases, 
which are present tn previously unopened cylinders. Re- 
duce the Container pressure by means of a regulator. 
Withdraw the specimens for the tests with the Jeast possi- 
ble release of Carbon Dioxide consistent with proper 
purging of the sampling apparatus. Measure tne gases 
with a gas volume meter downstream from the detector 
tubes to minimtze contamination or change of the 
specimens.] 

IDENTIFICATION 

- A. 

Sample: 100± 5 mL, released from the vapor phase of 
the contents of the Container 
Analysis: Pass the Sample through a carbon dioxide de¬ 
tector tubę (see Reagenty Indicators , and Solutions) at 
the ratę spedfied for the tubę, 

Acceptance criteria: The indicator change extends 
throughout the entire indicating rangę of the tubę. 

ASSAY 

® Procedurę 

[Notę—S ampling for this Assoy may be done from the 
vapor phase for convenience, but this method results in 
morę residual voiume. If the spedficatfon of 1 mL is ex- 
ceeded from the vapor phase, a lig u id specimen may 
be taken.] 

SampJe: 100.0 mL of specimen taken from the iiquid 
phase, as directed in the test for Nitrogen Dioxide 
Analysis: Assemble a 100-mL gas buret, provided with 
a leveling bulb and two-way stopcock, and a gas ab- 
sorption pipet of suitable capacity by connectmg the 
pipet to one of the buret outlets. Fili the bu ret with 
sllghtly addified water {turned pink with methyl or- 
ange), and fili the pipet with potassium hydroxide solu- 
tlon (1 in 2)* By manipulation of the ieveEinq bulb and 
levelinq water, dra w the potassium hydroxide solution 
to fili the pipet and capllfary connection up to the stop- 
cock. FiM the buret with the leveling water, and draw it 
through the other stopcock openlng in such a manner 
that all gas bubbies are eliminated from the system. 
Draw the Sample into the buret. By raising the leveling 
bottle, force tne measured specimen into fhe pipet* The 
absorption may be farilitatea by rocki ng the pipet or by 
ffowmg the specimen between pipet and buret* Draw 
any residual gas into the buret, and measure its 
volume. 

Acceptance criteria: NMT 1.0 mL of gas remains (NLT 
99*0%, by volume, of CO 2 ). 

IMPURITIES 

« Nitrogen Digxidf 

Sample: 550 + 50 mL, obtained as directed in the 
Analysis 

Analysis: Arrange the Container so that when its valve is 
opened, a portion of the liquid phase of the contents is 
released through a piece of tubing of sufffdent length 
to aflow all of the liquid to vaporize during passage 
through it, and to prevent frost from reaching the inlet 
of the detector tubę. Release into the tubing a flow of 
liquid sufficient to provide 550 mL of the vaporized 
specimen plus any excess necessary to ensure adequate 
flushing of air from the system* Pass 550 ± 50 mLof 
this gas through a nitric oxide-nitrogen dioxsde detec¬ 


tor tubę (see Reagents, Indicators, and Solutions) at the 
ratę spedfied for the tubę. 

Acceptance criteria: NMT 2*5 ppm 

• Limu of Ammonia 

Sample: 1050 ± 50 mL of the gas obtained as directed 
in the test for Nitrogen Dioxide 
Analysis: Proceed with Carbon Dioxide as directed in 
the test for Nitrogen Dioxide f except pass 1050 ±50 mL 
of this gas through an ammonia detector tubę (see Re¬ 
agents, Indicators , and Solutions) at the ratę spedfied for 
the tubę. 

Acceptance criteria: NMT 0.0025% 

• Limu of Hydrogen Sulfide 

Sample: 1050 + 50 mL, released from the vapor phase 
Analysis: Pass 1050150 mL, released from the vapor 
phase, through a hydrogen sulfide detector tubę (see 
Reagents, Indicators, and Solutions) at the ratę specified 
for the tubę. 

Acceptance criteria: NMT 1 ppm 

• Limit of Nitric Oxide 

Sample: 550150 mL, released from the vapor phase 
Analysis: Pass 550150 mL, released from tne vapor 
phase, through a nitric oxide-nitrogen dioxide detector 
tubę (see Reagents, Indicators, and Solutions) at the ratę 
spedfied for tne tubę. 

Acceptance criteria: NMT 2.5 ppm 

• Carbon Monoxide 

Sampie: 1050 ± 50 mL, released from the vapor phase 
of the contents of the Container 
Analysis: Pass 10501 50 mL, released from the vapor 
hase of the contents of the Container, through a car- 
on monoxide detector tubę (see Reagents, Indicators, 
and Solutions) at the ratę specified for the tubę. 
Acceptance criteria: NMT 0.001% 

• SULFUR DlOXlD£ 

Sample: 1050150 mL, obtained as directed in the test 
for Nitrogen Dioxide 

Analysis: Proceed with Carbon Dioxide as directed in 
the test for Nitrogen Dioxide, except to pass 1050 ± 50 
mL through a suTfur dioxide detector tubę (see Re¬ 
agents, Indicators, and Solutions) at the ratę spedfied for 
the tubę. 

Acceptance criteria: NMT 5 ppm 

SPECIFIC TESTS 

• Water Determination 

Analysis: Flush the regulator that has been flushed with 
5 L or morę of the gas specimen* Pass 5015 L, released 
from the vapor phase, through a water vapor detector 
tubę connected to the regulator with a minimum 
length of metal or polyethylene tubing. Measure the 
gas passing througn tne detector tubę with a gas 
flowmeter set at a flow ratę of 2 L/min. 

Acceptance criteria: NMT 150 mg/m 3 

ADDITIONAL REQUIKEMENTS 

• Packacing and Storage; Preserve in cylinders* 


Urea C 13 


Urea pC] 61.05 

£$8069-82-2.]. 

DEFINITION 

Urea C 13 contains NLT 98.0% and NMT 102.0% of urea C 
13 (^O-hN^O)* 
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IDENTIFICATION 

• A, INFRARED ABSORPTION (197K) 

* B, The retention times of the major peaks correspondmg 

to the mass-to-charge (mlz) ratios of 61 and 63 in the 
Somple solution correspond to those of the Standard solu- 
tion , as obtained in the test for Isotopie Puńty. 

ASSAY 

• Procedurę 

Mobile phase: Acetonithle, methanol, and water 
(89:10:1) 

System suitability solution: 2.5 mej/ml of urea and 
0,003 mg/mL of biuret In Mobite phase 
Standard solution: 2 mg/mL of USP Urea C 13 RS in 
Mobile phase 

Sample solution: 2 mg/mL of Urea C 13 in Mobile 
phase 

Chromatographic system 

(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 200 nm 

Column: 4.6-mm x 25-cm; 5-pm packing LS 
Flow ratę: 0.8 mL/min 
Injection voiume: 20^iL 
System suitability 

Samples: Sysfem suitability solution and Standard 
solution 

Suitability reguirements 

Resolutlon: NLT 1.5 between urea and biuret. System 
suitability solution 

Relative standard deviation: NMT 1%, Standard 
solution 
Anaiysis 

Samples: Standard solution and Sample solution 
Measure the areas for the major peaks. 

Calculate the percentage of urea L J 5 {^ChbNzO) in 
the portion of Urea C 1 3 taken: 

Result = (r^/rs) x (Cs/Cu) x 100 

ru - peak response from Lhe Sampte solution 

r s = peak response from the Standard solution 

Ćj = concentration of USP Urea C 13 RS m the 
Standard solution (mg/mL) 

Qj = concentration of Urea C 1 3 in the Sample 
solution (mg/mL) 

Acceptance criteria: 98.Q%-1O2,0% 

IMPURfTIES 

* Resioue ON iCNITION (281): NMT 04% 


Dele te the followlng: 

** Heavy Metals (231) 

Anaiysis: Dissolve i ,0 g in 20 mL of water, and add 
5 mL of 04 N hydrochlorit atid. 

Acceptance criteria: NMT 20 ppm* * ( 0jtoa] 1^-201 aj 

« Limit of Biuret 

Standard solution: 0,033 mg/mL of biuret in water 

Sample solution: 33.3 mg/mL of Urea C 13 in water 

Anaiysis: Treat 3 mL of the Sample solution and 3 mL of 
the Standard solution separately as fnllnws. To eath so* 
fution add 3 mL of sodium hydroxide solution (10 in 
100) and 3 drops of copper sulfate solution (0.5 in 
100), and altów to stand for 5 min. 

Acceptance criteria: NMT 0.1%; any reddish-violet 
color in the Sample solution Is not morę intense than 
that in the Standard solution . 

* ISOTOPIC PURITY 

Standard solution: 0.4 mg/mL of USP Urea C 13 RS in 
methanol 

Sample solution: 0,4 mg/mL of Urea C 13 in methanol 

Chromatographk system 

(See Chromo tog ropny (621) and Mass Spectrometry 

(73 ó).) 


Modę: GC 

Detector: Mass spectrom eter, electron energy 70 eV 
Column: 0.25-mm x 15-m capillary; coated with a 
04-pm film of phase G25 or G35 
Temperatures 
Injection port: 250° 

Detector: 200° 

Transfer linę: 2ó5 c 
Column: See Tobie L 
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Carrier gas: Helium 
Flow ratę: 1 mL/min 
injection yolume: 1 pL 
Split ratfo; 1:25 
Anaiysis 

Samples: Sample solution and Standard solution 
[Notę—T he Standard solution chromatogram is also in- 
tended for use in Identification test BĄ 
Record the total ion chromatogram, and combine alf of 
the mass spectra seans across the en tire major peak. 
Record the peak intensities at mass-to-charge (m/z) ra¬ 
tios of 60, 61, 62, and 63, 

Calculate the percentage of carbon that is C 1 3 in the 
portion of Urea C 1 3 taken: 

Result = [(Ui + U/)KUq + 1 $j + /aj)] x 100 

Calculate the percentage of oxygen that is O 18 in the 
portion of Urea C 13 taken: 

Result — [(/62 + U/)/(Uo + Ui + U 2 T /ój)] x 100 

Uo = relative peak intensity at an m/z ratio of 60 in 
the Sample solution 

l 6} - relative peak intensity at an m/z ratio of 61 in 

the Somple solution 

U 2 - relative peak intensity at an m/z ratio of 62 in 
the Sample solution 

Ui - relative peak intensity at an m/z ratio of 63 in 
the Sample solution 
Acceptance criteria 
C 13: NLT 99% 

0 18: NMT 15% 

ADDITIONAL REQUIREMENT5 

* Packaging and Storage: Preserve in well-closed contaim 
ers at room temperaturę. 

* USP reference standards (11) 

USP Urea C 13 RS 


Urea C 13 for Orał Solution 


DEFINITION 

Urea C 1 3 for Orał Solution is a dry powder prepared from 
Urea C 13. ft contains NLT 90.0% and NMT 110.0% of 
the labeled amount of urea C 13 {^CH 4 N 20 ). It contains 
no preservattves. 

IDENTIFICATION 

* A. The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution , as 
obtained in the Assoy . 
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ASSAY 
o Procedurę 

Mobile phase: AcetonitrEle, methanol, and water 
(89:10:1) 

System suitability solution: 2.5 mg/mL of urea and 
0,003 mg/mL of biuret in Mobile phase 
Standard solution: 2 mg/mL of USP Urea C 1 3 RS in 
Mobile phase 

Sample sofution: 2 mq/mL of urea C 1 3 from a portion 
of Urea C 1 3 for Ora i Solution in Mobile phase 
Chromatographic system 
(See Chromatograpny System Suitability :) 

Modę: LC 

Detector: UV 200 nm 

Column: 4.6-mm x 25-cm; 5-pm packing L8 
Flow ratę: 0,8 mL/min 
Injection vofume: 20 j.lL 
System suitability 

Samples: System suitability solution and Standard 
solution 

Suitability requirements 

Resolution: NLT 1,5 between urea and biuret, System 
suitability solution 

Relative standard deviation: NMT 1%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Measure the areas for the major peaks. 

Calcuiate the percentage of the labeled amount of urea 
C 1 3 (^ChUNąÓ) En the portion of Urea C 13 for Ora! 
Solution taken: 

Result = (rv/r$) X ( Cs/Cu ) x 100 

tu - peak response from the Sample solution 

rs = peak response from the Standard solution 

Q - concentration of USP Urea C 13 RS in the 
Standard solution (mg/mL) 

Cu = nomEnal concentration of urea C 13 in the 
Sample solution (mg/mL) 

Acceptance criteria: 90.0%-l 10,0% 

PERFORMANCE TESTS 

* Uniformity of Dosace Units (905): Meets the 

reguirements 

SPECIFIG TESTS 

* Microehal Enumeration Tests (61) and Tests for Speci- 
FIED MlCROGRGANISMS (62) 

Acceptance criteria 

Total aerobic microbial count: NMT 10 3 cfu/g 
Yeast count: NMT 1 0* cfu/g 
Salmonella spedes and Escherichia coli: Ab sen t 
o Completeness of Solution (641) 

Sample solution: Nominaiiy 1 00 mg/mL of urea C 1 3 
from a portion of Urea C 13 for Orał Solution in carbon 
dioxide~free water 

Acceptance criteria: Meets the requErements 

ADDSTDONAL REQUIREMENT5 

* Packaging and Storage: Preserve in sterile, well-dosed 
containers. Storę at 15 g -30 D , 

* Labeling: La be I it to Endicate that the solution is to be 
discarded if particuJate malter h visible afer reconstitu- 
tion. [Notę —Et js to be reconstituted with stenie purified 
water.] 


* USP Reference Standards (11) 
USP Urea C 13 RS 


Urea C 14 Capsules 

fi 

Hj,M WłHj 


» Urea C 14 Capsules contain 14 CH 4 N20 in which 
a portion of the molecules are labeled with radio- 
active 14 C to provide 0.04 MBq (or 1 piCi) of ra- 
dioactivity per capsule. It contains not less than 
90.0 percent and not morę than 110.0 percent of 
the labeled amount of 14 C expressed as MBq (or 
pCi). 

Packagumg and storage—Preserve in tight containers, and 
storę at contro)led room temperaturę, 

ExpBration datę—The expiration datę is not Eater than two 
years from the datę of manufacture, 

Labeling —Label it to rnclude the foJiowing: the amount of 
expressed in MBq (or jiCi) per Capsule at the time of 
calibration; the expiration datę; the total radioactivity per 
Container; and the statement, "CautEon—Radioactive mate¬ 
ria I/' 

Radionuclflde identifkation (821 }—A solution of I or 
morę Capsules in 1 N hydrochl orle acid when tested using a 
iiquid sdntillation counter produces beta emission having a 
49 keV mean and a 156 keV max. 

Oissolution (711)— 

Medium: simulated gastric fluid TS; 500 mL, 

Apparatus 1: 50 rpm. 

Time: 10 minutes. 

Procedurę —-Determine the background levels of 14 C with 
a 1-mL portion of the solution under test using a iiguid 
sdntillation counter, 

Tolerances: not less than 80% (Q) of the labeled amount 
of 14 C is dissolved in 10 minutes. 

Uniform i ty of dosage units (905): meet the require- 
ments. 

RadiortucBidk ptirity (821)—Determine the radionuclidEc 
purity of a solution of 1 or morę Capsules in water using a 
Iiguid scintfilation counter: not less than 99,9% of the radio- 
attivity Is present as C 14, 

Radiochemkal purity— 

Adsorbent: 0.25-mm layer of chromatographic cellulose. 
Test solution —O pen 2 Capsules and place thern in a suit- 
able Container, ado 8 mL of methano!, and mix, 

Reference solution: 40 mg of urea per mL, in water. 
Application volume: 20 llL of the Test solution and 4 pL of 
the Reference solution. 

Developing solvent system: n-butanol saturated with water. 
Procedurę —Proceed as directed for Thin-Layer Chromatog- 
raphy under Chromatography (621). Locate the spots on the 
piąte by spraying with Ehr)idVs reagent Determine the radt 
oactivity distributEon with a suitable radiation detector (see 
Radioactivity { 821)), and obtain the fi;value: the value of 

the principai spot from the Test solution corresponds to that 
obtained from the Reference solution, and the radioactivity of 
the 14 C band Es not less than 90% of the total radioactivity. 
Assay for radioactmty (821)—Prepare a solution of 1 or 
morę Capsules in i N hydrochtonc acid, Using a Iiguid scin- 
tillation counter, determine the radioactivity, In MBq (or 
mCi) per mL by use of a calibrated system. 
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Carbo platan 



C 6 H] 2 N z Q4Pt 371.25 

Platinum, diammine[1,1 -cyclobutanedicarboxylato{2-)- 
0,01-, (5P-4-2); 

c/s-D[ammine(1,]-cydobutanedicarboxylato)platinurn 

[41575-94-4]. 

DEHNITION 


Change to read: 

Carboplatin contains NLT 98.0% and NMT 102.0% of 
carbopfatin (CeHizNzChPt), calculated on the ^driedAwro 
basis* 

[CAUTION—Great care should be taken in handling Carbopla¬ 
tin hecause it is a suspected cardnogen.] 

IDENTIFICATION 


Change to read; 

* A. *Infrared Absorption <197} 

[Notę—M ethods described in (197K) or (197A) may be 
used.jAtmo 

Add the foftowing: 

B, The retention time of the major peak of the Sampie 
solution corresponds to that of the Standard solution, as 
obtained in the Aś$ay* A yśm 

ASSAY 


Change to read: 

e Procedurę 

Mobile phase: Acetonitrile and water (87:13) 

Standard solution: 1 mg/ml of USP Carboplatin RS in 
water, Use it within 2 h, 

Sampie solution: 1 mg/ml of Carboplatin in water* Use 
it within 2 h. 

Chromatographic system 
(See Chromatography {62^), System Suitabiłity.) 

Modę: LC 

Detector: UV 230 nm 

Column; A 4.6-mm x 25-cm; 5-jluti packing L8 awno 
Flow ratę: 2.0 ml/min 
Injection volume: 10 pL 
System suitabiłity 
Sampie: Standard solution 
Suitabiłity reguirements 
a av$ńo 

Tailing factor: NMT 2,5 

Relative standard devfation: NMT 1.2% 

Analysis 

Samples: Standard sofution and Sampie solution 
Calculate the percentage of carboplatin (QHuN20 4 Pt) 
tn the portion of Carboplatin taken: 

Result - (rjrs) x (Cs/Cu) x 100 

fu = peak response from the Sampie solution 

rs = peak response from the Standard solution 

Cs = concentration of USP Carboplatin RS in the 
Standard solution (mg/ml) 


C u - concentration of the Sampie solution (mg/mL) 
Acceptance criteria: 98.0%-l 02.0% on the A dried A uiw£j 
basis 

OTHER COMPONENTS 


Change to read: 

* Platinum Cowtent 

A Sample: 0,2 g of Carbopfatin, from Loss on Drying 
Analysis: Ignite the Sampie to constant weight at 
800 ±50°, and weigh the residue. The residue is 
pialrium. 

Calcufate the platinum content in the portion of 
Carboplatin taken: 

Result = (WufW s )x 100 

Wu ~ weight of platinum 

Ws - weight of Sampie 

Acceptance criteria: 52 T 0%-53.0% on the dried 
basis A jjiP40 

IMPURIT1ES 


Change to read: 

* Limit of i,i-Cvclobutamedecarboxyuc Acto 

Solution A: Dissolve 8.5 g of tetrabutylammonium hy- 
drogen sulfate in 80 ml of water. Add 3,4 ml of phos- 
phoric acid, and adjust with 10 N sodium hydroxide to 
a pH of 7,55, 

Mobile phase: Acetonitrile, Solution A, and water 
(100:20:880) 

Standard solution: Sjig/mL of 1,1-cyclobutanedi- 
carboxylic acid in Mobile phase 
System suitabiłity solution: 2.5 ug/mL of 1,1- 
cydobutanedicarboxyfic add and 0.5 mg/mL of 
Carboplatin in Mobile phase prepared as follows* Mix 
1.0 ml of Standard solution with 1.0 mL of Standard so¬ 
lu don in the As sery. 

Sampie solution: 1 mg/mL of Carboplatin in Mobile 
phase 

Chromatographic system 

(See Chromatograpny (GZ*]), System Suitabiłity ,) 

Modę: IC 

Detector: UV 220 nm 
Column: 4.0-mm x 30-cm; packing LI 
Flow ratę: 2 ml/min 
I njectlon vo I u me: 100 pL 
System suitabiłity 
Sampie: System suitabiłity solution 
[Notę —The relative retention times for carboplatin and 
l,1-cydobutanedicarboxylic acid are 0.65 and 1.0, 
respectiyelyd 
Suitabiłity requirements 

Resolution: NLT 2.5 between the carboplatin and 
1,1-cyclobutanedicarboxyfic acid peaks 
a ausmo 

Relative standard devlatron: NMT 10% 

Analysis 

Samples: Standard solution and Sampie solution 
Calculate the percentage of 1,1-cydobutanedicarboxylie 
acid in the portion of Carboplatin taken: 

Result - (fu/rs) x (C 5 /Cu) x 100 

ru - peak response of 1 / 1-cydobutanedicarboxyfic 

add from the Sampie solution 
r 5 = peak response of 1,l -cyclobutanedicarboxylic 
acid from the Standard solution 
Cs = concentration of 1,1-cydobutanedicarboxylic 

acid in the Standard solution (mg/mL) 
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C u - concentration of Carboplatin In the Sample 
solution (mg/mL) 

Acceptance criteria: NMT 0,5% 

C hangę to read: 

• ORGANIC iMPURlTSES 

^Mobile phase, Standard solution, Sample solution, 
and System suitability: Proceed as directed in the As- 

say. 

Diluted standard solution: 2*5 pg/mL of USP 
Carboplatin RS in water, from the Standard solution 
Cbromatographrc system: Proceed as directed in the 
Assay, and the run Urnę is at feast 2,5 times the reten- 
tion time of the carboplatin peak, 

Analysis 

Samples: Sample solution and Diluted standard solution 
Calculate the percentage of each impurity in the por- 
tlon of Carboplatin taKen: 

Result - (r a /rs) x (G/Cu} x 100 

r u = peak response of each impurity from the 
Sample solution 

O = peal< response of carboplatin from the Diluted 
standard solution 

C s = concentration of USP Carboplatin RS in the 
Diluted standard solution (mg/mL) 

Cu = concentration of Carboplatin in the Sample 
solution (mg/mL) 

Acceptance criteria: See Tobie h Dbregard any peak 
less than 0.05%. 
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aUswo 

SPECIFIC TESTS 

& Crystalunity (695): Meets the reauirements 
* PH (791) 

Sample solution: 10 mg/mL in water 
Acceptance criteria: 5.0-7,0 

Delete the following: 

A * WATER Determinakon, Method I (921): NMT 0.5%, us^ 
ing anhydrous forma mide as the soivenUu5w 

Add the foffowing: 

ŁOSS ON PRYtNG (731) 

Sample: 1 g 

Analysis: Dry the Sample at 105° to constant: weight. 
Acceptance criteria: NMT 0.5 %a^o 

® Transmittance 

Sample solution: 10 mg/mL of Carboplatin in water 
Analysis: Determine the percent transmittance in 1-cm 
cells at a wavelength of 440 nm, using water as the 
blank. 


Acceptance criteria: NLT 97% 

* Water-Insolubie NIatter 

Sample: 1 g 

Analysis: Transfer the Sample to a 150-mL beaker. Add 
100 mL of water, and dissolve by stirring with a stirring 
bar for 30 min, With the aid of suction, pass through a 
tared filterrng crucible* Rinse the beaker with water, and 
transfer the rinsings to the crucible. Dry the crucible at 
130 ± 10° to constant weight. 

Acceptance criteria: NMT 0.5% 

ADDITDONAL REQUIREMENTS 

Chtmge to read: 

* Packaging and Storage: Preserye in tight containers, 

protected from light. A Store at room temperaturę. a u$p 4 q 

* USP Reference Standards (11) 

USP Carboplatin RS 


CarboplatBra for BragectBoBi 

DEFINITION 

Carboplatin for Iniection is a stenie, iyophilized mixture of 
Carboplatin and Mannitol. It contains NLT 90.0% and 
NMT 110.0% of the labeled amount of carboplatin 
(QH 12 N 2 CLPt). 

[Caution —Great care should be taken in handling Carbopla¬ 
tin because It i$ a suspected tardnogen,] 

IDENTIFICATION 

• A. Thin-Layer Chromatography 

Standard solution: 10 mg/mL of USP Carboplatin RS in 
water 

Sample solution: Nominally equivafent to 1 0 mg/mL of 
carboplatin in water from the contents of one Container 
Chromatographic system 

(See Chromatography (621), Thin-Layer Chromato- 
graphy.) 

Adsorbent: 0.25-mm layer of chromatographic siMca 
ge! 

Application vo!ume: 10 pL 
Developing solvent system: Acetone and water 
(80:20) 

Spray reagent: Add 5.6 g of stannous chloride to 
10 mL of hydrochloric add, and stir for 5 min, [NOTĘ— 
It is not necessary that alt of the solids dlssdve.] Add 
90 mL of water and 1 g of potassium iodide, and stir, 
Prepare this solution fresh daily, 

Analysis 

Samples: Standard solution and Sample solution 
Pface the piąte in a chromatographic chamber fined 
with filter paper and eguilibrated for 2 h in Deveioping 
soivent system, Deve!op the chromatogram unti! the 
soJvent front has moved 10 cm from the origin. Re- 
move the piąte from the chamber, and air-dry at room 
temperaturę for 2 h. Spray with the Spray reagent , and 
heat at 110° for 10 min, 

Acceptance criteria: The pnncipal spot of the Sample 
solution corresponds in appearance and R f vaiue to that 
of the Standard solution. 


Add the foliowing: 

A * B, The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution, as 
obtained in the Assay. ausp^o 
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A5SAY 


Change to read: 

* Procedurę 

Mobile phase: Acetonkrile and water (87:13) 
Standard solution: 1 mg/mL of USP Carboplatin RS. 
Use this solution within 2 h. 

Sampie solution: Nominally equivalent to 1 mg/mL of 
carboplatin from the contents of one Container diluted 
with water. Complete chromatographic analysis of this 
solution within 2 h. 

Chromatographic system 
(See Chromatograpny (621), System Suitohiliiy.) 

Modę: LC 

Detector: UV 230 nm 

Column: M.ó-mm x 25-cm; 5-pm packmg L8 Aumo 
Flow ratę: 2.0 mL/min 
Injection volume: lOpL 
System suitability 
Sampie: Standard solution 
Suitability requirements 

Tailing factor: NMT 2,5 

Relative standard deviation: NMT 1.2% 

Analysis 

Samples: Standard solution and Sampie solution 
Cafculate the percentage of the labeled amount of 
carboplatin (GHi^tTłPt) fn the portion of Carbopla¬ 
tin for Injection taken: 

Result = ( ru/fs ) X (Cs/Cu) x 100 

ru - peak response from the Sampie solution 

r$ = peak response from the Standard solution 

C 5 = concentratlon of USP Carboplatin RS In the 
Standard solution (mg/mL) 

G = nominał concentratlon of carboplatin in the 
Sampie solution (mg/mL) 

Acceptance criteria: 90,0%-! 10.0% 

PERFORMANCE TESTS 

* Uniformity of Dosage Units (905): Meets the 
requirements 

HMPURITIE5 


Change to read: 

* LIMIT OF l,1-CYCLOBUTANEDICARBOXyLIC Acid 

Solution A: Dissolve 8*5 g of tetrabutylammonium hy- 
drogen sulfate in 80 mL of water. Add 3.4 mL of phos- 
phoric add, and adjust with 10 N sodlum hydroxfde to 
a pH of 7.55. 

Mobile phase: Acetonitrfle, Solution A, and water 
(100:20:880) 

Standard solution A: 0.01 mg/mL of 1,1- 
cyclobutanedicarboxyiic acid in Mobile phase 

Standard solution B: 5 pg/mL of 1,1-cydobuta.nedi- 
carboxylic add in Mobile phase 

System suitability solution: 2.5 ug/ml of 1,1- 
cydobutanedicarboxylic acid and 0.5 mg/mL of 
carboplatin prepared as follows. Mix 1.0 mL of Standard 
solution B with 1.0 mL of Standard solution in the Assay. 

Sampie solution: Nominally equivalent to 1 mg/mL of 
carboplatin from the contents of one Container diluted 
with Mobile phase . Complete the chromatographic anal¬ 
ysis of the solution within 2 h. 

Chromatographic system 
(See Chromatography (621), System Suitability.) 


Modę: LC 

Detector: UV 220 nm 
Column: 4.0-mm x 30-cm; packing LI 
Flow ratę: 2 mL/min 
injection volume: 1 00 pL 
System suitability 
Sampie: System suitability solution 
[Notę —The reiaflve retention times for carboplatin and 
l,]-tydobutanedlcarboxy[ic acid are 0.65 and 1.0 y 
respectlvely.] 

Suitability requirements 

Resolution: NLT 2.5 between the carboplatin and 
1 ,l-cydobutanedlcarboxylic acid peaks 

A AU$N0 

Re!ative standard deviation: NMT 10% 

Analysis 

Samples: Standard solution A and Sampie solution 
Calculate the percentage of 1,]-cyclQbutanedicarboxyllc 
add in the portion of Carboplatin for Injection taken; 

Result = (rjrs) X (Cs/Cu) X 100 

r u = peak response of 1,]-cyc!obutanedkarboxyfic 
acid from the Sampie solution 
rs = peak response of 1,1-cydobutanedicarboxylic 

acid from Standard solution A 
C 5 - concentratlon of l,l-cydobutanedfcarbGxyiic 

acid in Standard solution A (mg/mL) 

G = nominał concentration of carboplatin in the 
Sampie solution (mg/mL) 

Acceptance criteria: NMT 1,0% 

5PECIFIC TESTS 

* BA0TER1AL ENPQTOXINS TEST (85): NMT 0.54 USP Endo- 

toxin Units/mg of carboplatin 

* Steriuty Tests (71), Test for Sterility of the Product to Be 

txamined. Membranę Filtration: Meets the reąuirements 

* Constituted Solijtion: At the time of use, it meets the 

reguirements in Injections and fmpianted Drug Products 
(1), Specific Tests , Compieteness and clarity of Solutions. 
a PH (791) 

Sampie solution: Use Stenie Water for Injection, and 
constitute as directed in the labellng. 

Acceptance criteria: 5.0-7,0 
« Water Determination (921), Method I 

Analysis: Use anhydrous forma mide as the extraction 
solvent Introduce 50 ml of anhydrous formamide into 
the titration yessef, and titrate with the Reagent to the 
electrometric endpoint. Use the formamide thus dried 
to rinse a suitable glass syrlnge eguipped with an 8-cm 
long, 22-qauge needle. Add the rinse back to the titra¬ 
tion vessel, and titrate the vessel contents again, if nec- 
essary. Via the syrlnge, withdraw 5 mL of the forma¬ 
mide thus titrated and, through the closure of the 
Container, expel the contents into the Container. Shake 
the Container to obtain a solution. With the same sy- 
ringe, withdraw all of the contents of the Container, 
and transfer to the titration vessel. Titrate to the 
endpoint, adjusting the feeding speed contro! to the 
lowest setting to avold overtltration. 

Acceptance criteria: NMT 3.0% 

ADDITIONAL requerement$ 

C hangę to read: 

* Packaging and Storage: m Packaging and Storage Re- 

quirements (659), Injection Packaging, Packaging for tónsth 
tution (CN1-MIpn?) and protect from light. 
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* USP Refereimce Standards (11) 
USP Carboplatin RS 
USP Endotraln RS 


Carboprost Tromethamine 


C2iHs60 5 ■ OHuNOi 489,64 

Prosta-5,13-dien-1-ok add, 9,11,15“trihydrQxyJ5-rnethyh, 
(5Z, 9oc # 11a # 13f f 153)-, compound with 2-amino-2-(hy- 
droxymethyf)-1,3-propanediol (1:1); 

(Z)-7-{( 1 fl, 2 R, 3 tf, 5 5) - 3,5 - D i hy d roxy- 2-[{ £)-( 3 5)- 3 -hy d roxy- 
3-methyl-1 -octenyi]cydopentyl]-5-heptenoic add com¬ 
pound with 2-arnino-2-(hydroxymethyl)-1,3-propanediol 

(155)J5-Methylprostaglandin tromethamine 
[58551-69-2]. 

DEFINITfON 

Carboprost Tromethamine contains NLT 95.0% and NMT 
105.0% of carboprost tromethamine (CatHj^Os ■ 
GiHhNOj), ca Iculated on the dried basis* 

[Caution—G reat care should be taken to prevent inhaling 
partkles of Carboprost Tromethamine and exposing the 
skin to it_] 

IDENTIFICATION 

* A, iNFRARED ABSORPTION (197M) 

* B. The retention dmę of the major peak of the Sample 

sotution corresponds to that of the Standard solution , as 
obtaśned in the Assay. 

ASSAY 
» Procedurę 

Buffer: 0.02 M monobasic potassium phosphate 
Mobile phase: Acetonitrile, methanol, and Buffer 
(20:30:50). Adjust with phosphoric add to an apparent 
pH of 3.0, 

Diluent; Acetonitrile, methanol, and water (20:30:50) 
Standard sotution: 1.0 mg/mL of USP Carboprost 
Tromethamine RS in Diluent 
Sample solution: 1.0 mg/mL of Carboprost 
Tromethamine in Diluent 
Chroma tog raphic system 
(See Chromatogropny (621 ) y System Suitability.) 

Modę: LC 

Detector: UV 200 nm 

Column: 4-mm x 15-cm; 3-pm packing LI 

Column temperaturę: 30 ± 2° 

FIow ratę: 0,8 mL/min 
Injection volume: 10 \il 
System suitability 
Sample: Standard solution 

[Notę—S ee Tobie 1 for the relative retention times of 
trans< arboprost and carboprost,] 

Suitabillty reguirements 

Resolution: NLT 1.2 between trans- carboprost and 
carboprost 


Tailing factor: NMT 2,0 

Relative standard deviation: NMT 0.73% 

Analysis 

Sampies: Standard solution and Sample solution 
Ca ku la te the percentage of carboprost tromethamine 
(C^HjóOs * CłHnNOj) tn the portion of Carboprost 
Tromethamine taken: 

Result - (ffl/rO * (Cr/Cu) x 100 

r u - peak response from the Sample solution 

r 5 - peak response from the Standard solution 

Q - concentration of USP Carboprost 

Tromethamine RS in the Standard solution 
(mg/mL) 

C u - concentration of Carboprost Tromethamine in 
the Sample solution (mg/mL) 

Acceptance crlteria: 95,0%-105,0% on the dried basis 

IMPURITTES 

• Residue om Ignition (281): NMT 0.5% 

« ORGAMIC IMPUHITIES 

Buffer, Mobile phase, and Diluent: Prepare as directed 
in the Assay, 

Standard stock solution: 1.0 mg/ml of USP 
Carboprost Tromethamine RS in Diluent 
System suitability solution: OJ mg/mL of 15-epT 
carboprost in the Standard stock solution 
Standard solution: 0.025 mg/mL of USP Carboprost 
Tromethamine RS tn Diluent from the Standard stock 
solution 

5ensitivity solution: 0.001 mg/mL of USP Carboprost 
Tromethamine RS in Diluent from the Standard stock 
solution 

Sample solution: 1 mg/mL of Carboprost 
Tromethamine in Diluent 

Chromatographic system: Proceed as directed in the 
Assay, except use an Injection volume of 20 pL 
System suitabllity 

Sampies: System suitabllity solution , Standard solution, 
and SensitMty solution 

[Notę—S ee Table 1 for the reiatlve retention timesj 
Suitabllity requirements 

Resolution: NLT TO between 15-epicarboprost and 
trans-carboprost; NLT T2 between fram-carboprost 
and carboprost, System suitability solution 
Relative standard deviation: NMT 5.0% for 
carboprost. Standard solution 

StgnaMo-noise ratio: NLT 10 for carboprost, Sensitiv- 
ity solution 
Analysis 

Sampies: Standard solution and Sample solution 
Calculate the percentage of each impurity \n the por¬ 
tion of Carboprost Tromethamine taken: 

Result - (ru/h) x { Q/Cu ) x 100 

ru - peak response of each impurity from the 
Sample solution 

r* = peak response of carboprost tromethamine 
from the Standard solution 
Cs - concentration of USP Carboprost 

Tromethamine RS in the Standard solution 
(mg/mL) 

Cu = concentration of Carboprost Tromethamine in 
the Sample solution (mg/mL) 

Acceptance crlteria: See Table T. 
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Table 1 


Name 

Relative 

Retention 

Time 

Acceptance 
Criteria, 
NMT (%1 

1 S-EDicarboDfost* 

0.90 

2.0 

fran5'Carboprost b 

0.94 

3.0 

Carboprost 

1.0 

,— 

Anv mdmdual unsoecified impurity 

_ 

0.10 

Total imourities 

— 

4.0 


• {Ą-7-[H R, 2 fl, 3R,5 fl-3,5-Dihyd roxy-2-[{£H 3 B>- 3 " h y d roxy-3-m ethyloct -1 - 

enyl]cydopcntyl] ■ 5 -hep tenoic acid, 

b {£)-?-[( 1 R,2 fl, 3 R,5 S)- 3,5 -Dihyd roxy-2-[(£H 3 S)- 3-hyd roxy- 3-methytoc t-1 - 
enyl]cyclopentyl]-5-heptenoic acid 

SPECIFIC TESTS 

• Optical Rotation, Specific Rotation {781S) 

Sample solution: 10 mg/mL of Carboprost 
Tromethamine in alcohol 
Acceptance cnteria: +18° to +24° 

• Loss ON Dryinc (731) 

Analysis: Dry under vacuum at a pressure not exceed- 
ing 5 mm of mercury at 50° for 16 h, 

Acceptance criteria: NMT 1,0% 

ADDITIONAL REQUIREMENTS 

• Packacinc and Storace: Preserve in well-dosed contain- 
ers, and storę in a freezer. 

• USP Reference Standards (11) 

USP Carboprost Tromethamine RS 


Carboprost Tromethamine Iniection 

DEFINfTION 

Carboprost Tromethamine Injection is a sterile solution of 
Carboprost Tromethamine in aaueous solution, which 
may afso contain Benzyl Alcohol Sodium Chloride, and 
Tromethamine* It contains NLT 90,0% and NMT 110,0% 
of the labeled amount of carboprost (C 2 tH 3 * 0 5 ), 

IDENTIFICATION 

* A, INFRARED ABSORPTION (197K) 

Sample: Extract the equivalent of 2.5 mg of carboprost 
tromethamine from a volume of Injection, with 1.5-2 
times its volume of chloroform, Discard the chloroform 
layer, and acidify the aqueous layer with 3-5 drops of 
hydrochloric add. Extract the acidified solution with an 
equivalent volume of chloroform, Filter the chloroform 
layer through a pledget of cotton, and concentrate it to 
a volume ot less than 1 mL Combine the resulting solu- 
tion with 150-180 mg of potassium bromrde, Dry the 
potassium bromide mixture in a vacuum overnignt, and 
prepare a pellet from the dried mixture. 

Acceptance criteria: Meets the regulrements 

A5SAY 

* Procedurę 

Buffer: Dissolve 10.5 g of citnc acid in 75 mL of water. 
Adjust with 5 N sodium hydroxide to a pH of 4.0, and 
dilute with water to 100 mL, 

Mobile phase: Methylene chloride, 1,3-butanediol and 
water (992: 7:0.5} 

interna! standard solution: 3 mg/mL of guaifenesin in 
Mobile phase 

System suitability solution: Transfer 5 mg of USP 
Carboprost Tromethamine RS to a stoppered, 50-mL 
eentrifuge tubę. Add 20.0 mL of methylene chloride 
and 2 mL of Buffer , Shake the stoppered tubę for 10 
min, and eentrifuge. Remove ano discard the top 
(agueous) layer, and transfer a 4.0~mL aliquot or the 
lower (methylene chloride) layer to a suitable viak Evap- 


orate with the aid of a stream of nitrogen to dryness. 
Add 100 \xl of a freshly prepared solution of a-bromo- 
2'-acetonaphthone in aceton itrile (1 in 50), Swirl to 
wash down the sides of the vial, Add 50 pL of a freshly 
prepared solution of diisopropylethylamine in acetoni- 
trife (1 in 100), swirl again, and place the vial in a suita- 
bte heating device maintained at 30 c -35° for NLT 15 
min. Evaporate the acetonitrile from the vial with the 
aid of a stream of nitrogen, add 2.0 ml of internal storn 
dard solution, mix, and pass the resulting solution 
through a filter of fine porę size, Protect the fil tratę 
from Nght prior to injection to prevent degradation of 
the naphthacyl ester of carboprost. 

Standard stock solution: Prepare a solution containing 
332 pg/mL of USP Carboprost Tromethamine RS and 
9 mg/mL of benzyl alcohol. 

Standard solution: 266pg/mL of USP Carboprost 
Tromethamine RS, prepared as follows. Transfer 2.0 mL 
of Standard stock solution into a stoppered eentrifuge 
tubę. Add 20.0 mL of methylene chloride and 1.0 mL of 
Buffer, shake the stoppered tubę for 10 min, and centri- 
fuge. Remove and discard the top (agueous) layer, 
transfer an 8,0-mL aliquot of the lower (methyrene 
chloride) layer to a suitable via3, and eyaporate the solu¬ 
tion with the aid of a stream of nitrogen, [Notę—T he 
residue does not evaporate to dryness because of the 
presence of benzyl alcohol,] Add lOOpL of a freshly 
prepared solution of a-bromo-2'-acetonaphthone in ac¬ 
etonitrile (1 in 50), and swirl to wash down the sides of 
the vial. Add 50 pL of a freshly prepared solution of 
diisopropylethylamine in acetonitrile (1 in 100), Swirl 
again, and place the vial in a suitable heating device 
maintained at 30°-35° for NLT 15 min, Evaporate the 
acetonitrile from the vial with the aid of a stream of 
nitrogen, add 1,0 ml of Internat standard solution , mix, 
and pass the resulting solution through a filter of fine 
porę size, Protect the filtrate from light prior to injec¬ 
tion to prevent degradation of the naphthacyl ester of 
carboprost. 

Sample solution: Nominally 200 pg/mL of carboprost, 
prepared as follows. Pipet a volume of Injection, equ wa¬ 
leni to 500 pg of carboprost, to a stoppered, 50-mL 
eentrifuge tubę. Add 20.0 mL of methylene chloride 
and 1.0 ml of Buffer , shake the stoppered tubę for 10 
min, and eentrifuge. Remove and discard the top 
(aqueous) layer, transfer an 8.0-mL afiquot of the lower 
(methylene chloride) layer to a suitable vial r and eyapo¬ 
rate the solution with the aid of a stream of nitrogen. 
[NotE—The residue does not evaporate to dryness be¬ 
cause of the presence of benzyl alcohol.] Ada 100 pL of 
a freshly prepared solution of a-bromo-2"- 
acetonapnthone in acetonitrile (1 in 50), and swirl to 
wash down the sides of the vial. Add 50 uL of a freshly 
prepared solution of diisopropylethylamine in acetoni¬ 
trile (1 in 100). Swirl again, and place the vial in a 
suitable heating device maintained at 30°-35° for NLT 
15 min, Evaporate the acetonitrile from the vial with 
the aid of a stream of nitrogen, add 1,0 mL of Internal 
standard soiution , mix, and pass the resulting solution 
through a filter of fine porę size. Protect the filtrate 
from ught prior to injection to prevent degradation of 
the naphthacyl ester of carboprost, 

Chromatoęjraphte system 
(See Chromatograpny (62 1), System Suitability .) 

Modę: LC 

Detector: UV 254 nm 

Column; 3.9-mm x 30-cm; 10-pm packing L3 
Flow ratę: 1.8 mL/min 
Injection volume: 10 pL 

System suitability 
Sample: System suitability solution 
[NOTE—The relative retention times for guaifenesin and 
2-naphthacyl ester of carboprost are 0.6 and 1.0, 
respectively.] 














USP 40 


Official Monographs / Carboxymethylcellulose 3207 


Suitabiiity requirements 
Resoiution: NLT 4,0 between guatfenesin and 
2-naphthacyl ester of earboprost 
Re!ative standard devlation: NMT 2,0% 

Analysis 

Samples: Standard sotution and Sample solution 
Calculate the percentage of the labeied amount of 
earboprost (C 2T H 3 eOs) tn the portion of Injection taken: 

Result = (R v /Rs) x (Cs/G) x x 1 00 

Ru ~ peak response ratio of the 2-naphthacyl ester 
of earboprost to the rnternal standard of the 
Sample solution 

Rs - peak response ratio of the 2-naphthacyl ester 
of earboprost to the interna! standard of the 
Standard salution 

Q = concentration of USP Carboprost 

Tromethamine RS fn the Standard solution 
(ng/mL) 

Cu = nominał concentration of earboprost in the 
Sample solution (pg/mL) 

M f i = molecular weight of earboprost, 368.51 
Mn - molecular weight of carboprost tromethamine, 
489.64 

Acceptance criteria: 90,0%-110.0% 

5PECIFIC TESTS 

* Bacterial Endotoxins Test (85): NMT 714.3 USP Endo- 

toxin Units/mg of carboprost tromethamine 

* PH (791): 7,0-8.0 

* Other Reouirements: Meets the requirements in Injec- 

tions and Implanted Drug Products (1) 

ADD8TIONAI REQUIREMENT5 

* Packaginc and Storage: Preserve in singie-dose or mul- 

tiple-dose containers, preferably of Type I glass, and storę 
in a ref rig era tor. 

* USP Reference Standards (11) 

USP Carboprost Tromethamine RS 
USP Endotoxin RS 


Carboxymethylcellulose Sodium 

Cellulose carboxymethyl ether sodium salt [9004-32-4], 

DEFINITfON 

Carboxymethylcel!u!ose Sodium is the sodium salt of a poly- 
carboxymethyl ether of cellulose. It contains NLT 6.5% 
and NMT 9.5% of sodium (Na), calculated on the dried 
basis. 

IDENTIFICATION 

• A. PROCEDURĘ 

Sample solution: Add 1 g of powdered Carboxymethyl- 
cellulose Sodium to 50 mL of water, while stirrincj to 
produce a uniform dispersion. Continue the stirring un- 
tll a elear solution is produced. 

Analysis: To 1 ml of the Sample solution, diluted with 
an equal volume of water in a smali test tubę, add 
5 drops of 1-naphthol TS. Incline the test tubę, and 
carefully introduce down the side of the tubę 2 mL of 
sulfurie acid so that it forms a lower layer, 

Acceptance criteria: A red-purpfe color devetops at the 
interface. 

• B. Procedurę 

Sample sotution: Use the Sample solution from Identifi¬ 
cation test A 

Analysis: To 5 mL of the Sample solution , add an equal 
volume of barium chloride TS. 

Acceptance criteria: A fine, white precipitate is formed. 

• C IDENTIFICATION TESTS— GENERAL, Sodium (191); A pon¬ 

ton of the Sample solution meets the reguirements. 


Sample solution: Use the Sample solution from Identifi¬ 
cation test A 

ASSAY 

* Procedurę 

Sample solution: Transfer to a beaker 500 mg of Car- 
boxymethylceflulose Sodium, add 80 ml of gladal ace- 
tic acid, heat the mixture in a bdling water oath for 2 
h, and cool to room temperaturę. 

Analysis: Tftrate the Sample solution with 0,1 N perchlo- 
ric acid VS, determinina the endpoint potentometri- 
cafly. Each mL of 0,1 N perchlonc add is equivalent to 
2.299 mg of Na. 

Acceptance criteria: NLT 6.5% and NMT 9.5% of Na, 
on the dried basis 

IMPURITIES 

Inorganic Impuritles 

Delete the foHowing: 

** HlAVY Metals, Method II <23 T): NMT 20 ppm, adding 
1 ml of hydroxylamine hydrochloride solution (1 in 5) to 
the solution of the residue* { oHMai ^.20 

SPECIFIC TESTS 

* VlSCOSfTY—ROTATIONAL METHODS (912) 

Analysis: Determine the viscosity in a water solution at 
the concentration stated on the labek Using undried 
Carboxymethylcellulose Sodium, weigh the amount 
that, on the dried basis, will provide 200 g of solution 
of the stated concentration. Add the substance in smali 
amounts to 180 mL of stirred water contained in a 
ta red, wide-mouth bottle, continue stirring rapidly until 
the powder is well wetted, add sufficient water to make 
the mixturc wcigh 200 g, and allow to stand, with oc- 
casional stirring, until solution is complete. Adjust the 
temperaturę to 25 ± 0,2°, and determine the vtscosity, 
using a rotational type of viscometer, making certain 
that the system reaches equilibrium before taking the 
finał reading. 

Acceptance criteria: The viscosity of Solutions of 2% or 
higher concentration is NLT 80,0% and NMT 120.0% 
of that stated on the label; the viscosity of Solutions of 
less than 2% concentration is NLT 75.0% and NMT 
140,0% of that stated on the label. 

* pH (791): 6.5-8.5 in a solution {1 m 100) 

* Loss on Drying (731): Dry a sample at 105° for 3 h: it 
loses NMT 10.0% of its weight. 

ADDITIONAL R£QU(REMENT5 

* Packaginc and Storage: Pre$erve in tight containers. 

* Labeling; Label it to indicate the viscosity in Solutions of 
stated concentrations. 


Carboxymethylcellulose Sodium Pastę 

DEFINITION 

CarboxymethylceJlulose Sodium Pastę contains NLT 16,0% 
and NMT 17.0% of carboxymethylce!tulose sodium. 

IDENTIFICATION 

* A. 

Sample solution: Digest a ąuantity of Pastę, equiva!ent 
to i g of carboxymetnylcelluiose sodium, with 50 mL of 
water until the solution is virtually compfete. Filter 
Analysis: To 30 mL of the Sample solution add 3 mL of 
hydrochloric acid. Filter the solution, and save the fil¬ 
tra te for Identification test C. 
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Acceptance criteria: A white precipitate is formed. 

Sample solution: The remainder of the Sampfe solution 
prepared in Identification test A 
Anafysis: To the Sampfe sofuthn add an equal volume 
of barium chloride TS> 

Acceptance criteria: A fine, white precipitate is formed. 

* C, Identification Tests—General, Sodium (191): The fil¬ 
tratu from Identification test A meets the requirements of 
the tests. 

ASSAY 

® PROCEDURĘ 

Sampfe: 2 g 
Titrimetric system 

(See Titrimetry {541}.} 

Modę: Direct titration 
Titrant: 0,1 N perchloric add in dioxane VS 
Endpoint detection: Potentiometric 
Analysis: Transfer the Sample to a glass-stoppered, 
250-mL canical fiask. Add 75 mL of glacial acetic add, 
attach a condenser, and reflux for 2 n. Coof, transfer 
the mixture to a 250-mL beaker with the aid of smali 
voiumes of glacial acetic add. Utratę with Titrant . Each 
mi of 0.1 N perchloric add is equivalent to 29,67 mg 
of carboxymethylceJlulose sodium. 

Acceptance criteria: ló.0%-17.0% 

IMPURITIES 


Deiete the fotlowing: 

*- Heavy Metals, Method II (231) 

Test preparation: Prepare as directed in the chapter, 
using 400 mg of Pastę and adding 1 mL of hydroxyla~ 
minę hydrochioride solution (200 mg/mL) to the solu¬ 
tion of the residue. 

Acceptance criteria: NMT 50 pg/g# (omani i-ian-zoie) 

SPECIFIC TESTS 

■ Microbial Enljmeration Tests (61) and Tests for Speci 
fied Microorganisms (62): The total bacterial count 
does not exceed ID 3 cfu/g, and the tests for Salmonella 
spedes and Escherkhia coli are negatrye. 

* Consistency 

Apparatus: A penetrometer fitted with a poltshed cone- 
shaped metal plunger weighing 150g, having a de- 
tachable steef tip of the folJowing dimensions: the tip of 
the cone has an angle of 30°; the point of the tip is 
truncated to a diameter of 0.381 + 0.025 mm; me base 
of the tip is 8.38 + 0,05 mm in diameter; and the 
length of the tip is 14.94 ± 0.05 mm. 

The remainlng portion of the cone has an angle of 90°, 
is 28 mm inlieight, and has a maximum diameter at 
the base of 65 mm. The containers for the test are flat- 
bottom metal cylinders that are 100 + 6 mm in diame¬ 
ter and NLT 65 mm in height. They are constructed of 
at least 1.6-mm (16-gauge) metal, and are provlded 
with well-fitting, water-tight covers. 

Sample: Pastę 

Analysis: Place the required number of containers in an 
oven, bring them and a quantity of the Sampfe to a 
temperaturę uf 62 ±2.5°, and pour the Sample into one 
or morę of the containers, fiiling to within 6 mm of the 
rim. Cool to 25 ± 2.5° over a period of NLT 16 h, pro- 
tected from drafts. Iwo h before the test, place the 
containers in a water bath at 25 ± 0.5°. If the room 
temperaturę is betów 23.5° or above 26.5°, adjust the 
temperaturę of the cone to 25 + 0.5° by placing it in 
the water bath, 

Without disturbing the surface of the substance under 
test, place the Container on the penetrometer table, 
and lower the cone until the tip just touches the-top 
surface of the test substance at a spot 25-38 mm from 
the edge of the Container. Adjust tne zero setting and 
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quickly release the plunger, then hołd it free for 5 s* 
Secure the plunger, and read the total penetration 
from the scalę. Make three or morę trials, each so 
spaced that there is no overlapping of the areas of 
penetration, Where the penetration exceeds 20 mm, 
use a sępa ratę Container of the test substance for each 
trial, Read the penetration to the nearest 0.1 mm. 
Calculate the average of the three or morę readings, 
and conduct further trials to a total of 10 if the indi- 
vidual results differ from the average by morę than 
±3%, 

Acceptance criteria: The ftnal average of the trials is 
30.0-36.0 mm, indicating a consistency value of be- 
tween 300 and 360. 

* LOSS ON DRYING (731) 

Analysis: Dry at 105° for 3 h, 

Acceptance criteria: NMT 2,0% 

ADOmONAL REQUIREMENTS 

• EPackaging and Storage: Preserze in welhclosed contain¬ 

ers, and avoid prolonged exposure to temperatures ex- 
ceeding 30°. 


Cag-bto>xymethylcellulose Sodium Tablets 

» Carboxymethylcellulose Sodium Tablets contain 
an amount of sodium (Na) equivalent to not less 
than 6.5 percent and not morę than 9.5 percent 
of the labeled amount of carboxymethylcellu!ose 
sodium. 

Packaging and storage —Presen/e in tight containers. 
Idenfif kation —Digest a quantity of powdered Tablets, 
equivalent to about 1 g of carboxymethylcellulose sodium, 
with 50 mL of water until solution is virtually complete, and 
filter: the filtrate responds to the following tests. 

A: To about 30 mL of the solution add 3 mL of hydro- 
chloric acid: a white precipitate is formed. 

B: To the remainder of the solution add an equal volume 
of barium chloride TS: a fine, white precipitate is formed. 

Cr The filtrate from Identification test A responds to the 
tests for Sodium (191), 

Disintegration (701): 2 hours. 

Unifonmity of dosage units (905): meet the reguire- 
ments. 

Assay—Weigh and finely powder not less than 20 Tablets. 
Weigh accurately a portion of the powder, equivalent to 
about 500 mg of carboxymethykeltulose sodium, add 
80 mL of glacial acetic acid, heat the mixture on a steam 
bath for 2 hours, cool to room temperaturę, and titrate with 
0.1 N perchloric acid V5, determining the endpoint potenti- 
ometrically. Each mL of 0.1 N perchloric acid is equivalent 
to 2,299 mg of Na. 


Carisoprodol 





C i2 H 2 4N 2 0, 260.33 

(±)-2-Methyl“2-propyf-1,3-propanediol carbamate isopropyl- 
carbamate [78-44-41. 
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DEFINITI0N 

Carisoprodol contains NLT 98.0% and NMT 102.0% of 
C 12 H 24 N 2 O 4 , caiculated on the dried basis, 

IDENTIFICATION 

* A. INFRAREO ABSORFTION (197K) 

* B. The retention time of the major peak In the Sample 

solution corresponds to that in the standard solution as 
obtained in the Asi oj/. 

AS5AY 

* Procedurę 

Diiuent: Acetonitnle and water (50:50) 

Solution A: Acetonifrile and water (25:75) 

Sofutlon B: Acetonitnle 
Mobile phase: See Tobie h 


Table 1 


Time 

(min) 

Solution A 

(%) 

Solution R 

(%) 

0 

100 

0 

35 

100 

0 

36 

80 

20 

51 

80 

20 

52 

100 

0 

60 

100 

0 


System suitability solution: 0.125 mg/mL each of USP 
Carisoprodol Related Compound A RS, USP Meproba- 
matę RS, and USP Camorprodol RS in Diiuent 
Standard solution: 2.5 mg/mL of USP Carisoprodol RS 
in Diiuent 

Sample solution: 2.5 mg/mL of Carisoprodol in Diiuent 
Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 200 nm 
Column: 4,6-mm x 15-cm; 4 -pm packing LI 
Column temperaturę; 30 c 
Flow ratę: 1.5 mL/min 
Injection size: 25 pL 
System suita billty 

Samples: System su i ta bili ty solution and Standard 
solution 

[Notę—S ee Tobie 2 for the relative retention times.] 
Suitability requirements 

Resolution: NLT 1.5 between carisoprodol related 
compound A and meprobamate, System suitability 
solution 

Taiiing factor: NMT 2.5 for the carisoprodol peak, 
Standard solution 

Relative standard deviation: NMT 2.0% for the cari- 
soprodol peak. Standard solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of carisoprodol (G 2 H 24 N 2 G 4 } 
in the portion of the sample taken: 

Result = ( fu/fs ) x (Ci /Cu) x 100 

n f - peak response of carisoprodol from the Sample 

solution 

n = peak response of carisoprodol from the 
Standard solution 

Cs = concentration of USP Carisoprodol RS in the 
Standard solution (mg/mL) 

Co = concentration of Cansoprodol in the Somple 
solution (mg/mL) 


Acceptance criteria: 98.O%-1O2.0% on the dried basis 

JMPURITIE5 

* ItESIDUE on Ignitjon (281): NMT 0.1% 


Detete the foflowlng: 

Heavy Metals, Method II (231): NMT 10 ppm# con.ctai i- 

|an-20IBJ 

* ORGANIC Impurities 

Diiuent, Mobile phase. System suitability solution, and 
Chromatographic system: Proceed as directed in the 
Assay . 

Standard solution: 10 pg/mL of USP Carisoprodol RS in 
Diiuent 

Sample solution: 50 mg/mL of Carisoprodol in Diiuent. 
[Notę —Sonication may oe used to aid dissolutron.] 
System suitability 

Samples: System suitability solution and Standard 
solution 

[NOTĘ—See Table 2 for the relative retention limes,] 

Suitability reguirements 

Resolution: NLT 1.5 between carisoprodol related 
compound A and meprobamate, System suitability 
solution 

Taiiing factor: NMT 2.5 for the carisoprodol peak, 
Standard solution 

Relative standard deviation: NMT 5.0% for the cari¬ 
soprodol peak, 3 replicate injections of Standard 
solution 
Analysis 

Samples: Standard solution and Somple solution 
Identify the spedfied impurities using the relative reten¬ 
tion times given in Table 2. 

Calculate the percentage of each impurity in the por¬ 
tion ot Carisoprodol taken: 

Result - (te/rj) x (CdCu) x (1 /F)x 100 

te - peak response of the impurity from the 
Sample solution 

r$ - peak response of carisoprodol from the 
Standard solution 

Q =* concentration of USP Carisoprodol RS in the 
Standard solution (mg/mL) 

C u = concentration of Carisoprodol in the Sample 
solution (mg/mL) 

F = relatlve response factor (see Tobie 2) 

Acceptance criteria: See Table 2. 


Table 2 


Namc 

Relative 

Retention 

Time 

Relatfre 

Response 

Factor 

Acceptance 
Criteria, 
NMT (%) 

Cartsoprdol relab 
ed compound A* 

0.19 

0,06 

0.1 

Meprobamate 

0.24 

0.08 

0.5 

Cansoprodol 
mon oc arba matę 53 

0.86 

1.4 

0.1 

Carisoprodol 

TO 

__ 


Any other gn- 

known individual 
impurity 

— 

TO 

OJ 

Total impurities 

— 


TO 


* 2-Hydroxymethy3-2-methylpenlyl carbamate. 
b N4sopropyL2-hydroxyrnethyL2-methylpentyl carbamate. 


SPECIFIC TESTS 

* Loss on Drying (731): Dry a sample in vacuum at 60“ 
for 3 h: rt loses NMT 0.5% of its weight. 
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ADDITIONAL REQUIREMENTS 

• Packacinc ano Storage: Preserve in tight containers at 
room temperaturę. 

• USP Referencg Standards (11) 

USP Carisoprodol RS 

USP Carisoprodol Related Compound A RS 
2-Hydroxymethy!-2-methylpenty! carbamate. 

CbHijNOj 175.23 
USP Meprobamate RS 


Carisoprodol Tablets 


DEFINITION 

Carisoprodol Tabfets contatn NIT 90,0% and NMT 110.0% 
of the labefed amount of carisoprodol (Cuh^NzOO, 

IDENTIFICATION 

■ A. The retention time of the Sample solution corresponds 
to that of the Standard solution, as obtained in the Assoy. 



ASSAY 
• PROCEDURĘ 

Diluent: Acetonitrlle and water (50:50) 

Mobile phase: Acetonitrlle and wafer (25:75) 

System suitability solution: 0.1 mg/mL each of USP 
Carisoprodol Reiated Compound A RS, USP Meproba¬ 
mate RS, and USP Carisoprodol RS in Diluent 
Standard solution: 2.5 mg/mL of USP Carisoprodol RS 
in Diluent 

Sampfe solution: Nominalfy 2,5 mg/mL in Diluent pre- 
pared as follows, Transfer an amount equivalent to the 
label daim of carisoprodol from powdered Tablets (NLT 
20) to a suitable volumetric fiask, and fili 50% of the 
fiask vo!ume with Diluent. Place in an ultrasontc bath for 
30 min, and shake mechanically for 60 min. Dilute with 
Diluent to voiume. Pass a portion of this solution 
through a suitable membranę filter, and use the filtrate 
as the Sampfe solution , 

Chromatographic system 
(See Chromatograpny (621), System Suitability,) 

Modę: LC 

Detector: UV 200 nm 

Column: 4,6-mm x 15 cm; 4-pm padcing 11 

Column temperaturę: 30° 

Flow ratę: 1.5 mL/min 
fnjection slze: 25 pL 

Run time: 1.5 times the retention time of carisoprodol 
System suitability 

Samples; System suitability solution and Standard 
solution 

[Notę—S ee Tobie 1 for the relative retention times.] 
Suitability requirements 

Resolutton: NLT 1.5 between carisoprodol related 
compound A and meprobamate, System suitability 
sofution 

Talllng factor: NMT 2.5 for the carisoprodol peak, 
Standard sofution 

Relative standard deviation: NMT 2.0% for the cari- 
soprodol peak. Standard solution 
AnaJysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of cari¬ 
soprodol (CuH^NiO.,) in the portion of Tabfets taken: 


Result - (rjrs) x (Q/C u ) x 100 


ru = peak response of carisoprodol from the Sample 
solution 


fs = peak response of carisoprodol from the 
Standard sofution 

Cs = concentratfon of USP Carisoprodol RS In the 
Standard solution (mg/mL) 

Q =? nominał concentratlon of carisoprodol In the 
Sample solution (mg/mL) 

Acceptance crlterla: 90.0%-110.0% 

PERFORMANCE TEST5 
* Dissolution (711) 

Medium: 0.05 M phosphate buffer, pH 6.9 (see Re¬ 
agent s, Indicators, and Solutions — Buffer Solutions) con- 
taining 5 untts of ot-amylase per mL; 900 mL 
[Notę—U se only freshly prepared Solutions contalning 
ot-amylase; and equilibrate the Medium at 37° for NMT 
1 h before beglnning the Dissolution test] 

Apparatus 2: 7S rpm 
Time: 60 min 

Mobile phase: Acetonitrlle and water (40:60) 

System suitability solution: 2,4 mg/mL of 2-methyl- 
2-propyI-l,3-propanediol and 3.4 mg/mL of USP Gariso- 
prodol RS tn Mobile phase 

Standard solution: 0,4 mg/mL of USP Carisoprodol RS 
in Medium 

[Notę—A volume of acetonitrlle not exceeding 2% of 
the finał total volume of solution may be used to aid 
in dissolvinq the carisoprodol.] 

Sample solution: Pass a portion of the solution under 
test through a suitable filter. 

Chromatographic system 
(See Chmmatography (621), System Suitability.) 

Modę: LC 

Detector: Refractive index 
Column: 3,9-mrn x 30-cm; packlng LI 
Temperaturę; 30 ± 1 5 for column and detector 
Flow ratę: 2 ml /min 
Injectlon slze: ISOjuL 
System suitability 

Samples: System suitability solution and Standard 
solution 

[NOTĘ—The relative retention times for 2-methyl-2-pro- 
pyl-1,3-propanediol and carisoprodol are about 0.5 
and 1 . 0 , respectiveiy.] 

Suitability reguirements 

Resolution: NLT 2.0 between 2-methy]-2-propyl-l l 3- 
propanediol and carisoprodol, System suitability 
solution 

Relative standard deviation: NMT 2,0% for 3 repJL 
cate injections of the Standard solution 
Analysis 

Samples: Standard solution and Somple solution 
Record the peak responses, and measure the helghts for 
the major peaks. 

Calculate the percentage of the labeled amount of cari¬ 
soprodol (CUH 24 N 2 O 4 ) dfssolved: 

Result = (Wn) x (Cj/L) x V x 1 00 

r v - peak response from the Sample solution 

r s = peak response from the Standard solution 

Cs - concentratlon of USP Carisoprodol RS in the 
Standard sofution (mg/mL) 

L ~ label claim (mg/Tablet) 

V = volume of Meaium r 900 mL 
Tolerances: NLT 80% (Q) of the labeled amount of car¬ 
isoprodol (CizH^NiO^) is dissolved. 

* Uniformity of DOSAGE Units (905): Meet the 
requirements 






USP 40 


Offkial Monographs /Carisoprodol 3211 


IMPUftlTIES 

« ORGANIC iMPIJRłTlES 

Diluent, Mobile phase, System suitability solution, and 
Chromatograpmc system: Proceed as dlrected in the 
Assay. 

Standard solution: 10|ig/mL of USP Carisoprodol RS in 
Diluent 

Sample solution: Nominally 10 mg/mL in Diluent pre- 
pared as follows. Transfer an amount equivalent to four 
times the label claim of carisoprodol from powdered 
Tablets (NLT 20 Tablets) to a suitable volumetric fiask, 
and fili 50% of the fiask voiume with Diluent. Place in 
an ultrasonic bath for 30 min, and shake mechanltaliy 
for 60 min* Dilute with Diluent to volume. Pass a por- 
tion of this solution through a suitable membranę filter, 
and use the fil tratę as the Sample solution. 

System suitability 

Samples: System suitability solution and Standard 
solution 

[Notę—S ee Tahle 7 for Lhe relative retention times.] 
Suitability reguirements 

Resolution: NLT 1,5 between carisoprodol related 
compound A and meprobamate, System Suitability 
solution 

Tarling factor: NMT 2.5 for the carisoprodol peak, 
Standard solution 

Relative standard deviation: NMT 5.0% for the cari- 
soprodof peak for 3 rep lica te injections of the Stan¬ 
dard solution 
Analysis 

Samples: Standard solution and Sample solution 
Identify the spedfled impurities using the relative reten¬ 
tion times glven in Jobie 1. 

Ca Iculate the percentage of each impurity In the por- 
tion of Tablets taken: 

Result = (ru/r s ) x (Q/C u ) x(1//)x100 

fu = peak response of the impurity from the 
Sample solution 

r$ = peak response of carisoprodol from the 
Standard solution 

Q = concentration of USP Carisoprodol RS in the 
Standard solution (mg/mL) 

Cu = nominał concentration of carisoprodol in the 
Sample solution (mg/mL) 

F - relative response factor (see Tahle 7). 

Acceptance criteria: See Tahle 1. 


i obie 1 


Name 

Re lat i ve 
Retention 
Time 

Rela£ive 

Response 

Factor 

Acceptance 
Criteria, 
NMT {%) 

Carisoprodol re- 
iated compound 

A a 

0.19 

0.06 

0.7S 

Meprobamate 

0.24 

0,08 

0.65 

Carisoprodol 

monocarbamate b 

0,86 

1.4 

0.20 

Cansopmdol 

1.0 


__ 

Any ocher un- 
known degrada- 
tion d rodne t 

— 

1.0 

0.20 

Total impurities 

__ 


1.25 


a 2-Hydroxymethyl-2-methylpentyJ c arb a ma te. 
b N-lsopropyl-2-hydroxymethyl-2-metbyfpentyl carbamate. 

ADDITIONAL REQUIREMENTS 

* IPackaging and Storage: Preserve In well-closed contain- 
ers at controJled room temperatura. 


* USP Reference Standards (11) 

USP Carisoprodol RS 

USP Carisoprodol Related Compound A RS 
2-HydroxymethyL2-methylpenty] carbamate. 
C fl H 17 N0 3 175.23 
USP Meprobamate RS 


Carisoprodol and AspSriai Tablets 

DEFINITION 

Carisoprodol and Aspirin Tablets contain NLT 90,0% and 
NMT 110.0% of the labeled amounts of carisoprodol 
(C 12 H 24 N 2 O 4 ) and aspirin (C 9 H fl 0 4 ). 

IDENTIFICATION 

* A, The retention times of aspirin and carisoprodol from 
the Sample solution correspond to fhose of Standard solu* 
tion A f as obtained in the Assay. 

ASSAY 
o Procedurę 

Buffer: Combine 5 mL of glacial acetic acid and 500 mL 
of water, and pass the mixture through a membranę 
filter of 0,5-pm or finer porę size. Use the filtra te. 
Mobile phase: Methano! and Buffer (64:36) 

Diluent: Acetonitrile, glacial acetic acid, and water 
(40:1:59) 

Standard solution A: USP Reference Standards in Dilu¬ 
ent as listed below and prepared as follows. Transfer 
80 mg of USP Aspirin RS and 80/ mg of USP Carisopro¬ 
dol RS to a 25-mL volumetric fiask. Add 15 mL of Dilu¬ 
ent, swirl for 5 min, and sonicate for 25-30 s. Dilute 
with Diluent to volurne. 

Aspirin: 3.2 mg/mL of USP Aspirin RS 
Carisoprodol: 3.2/ mg/mL of USP Carisoprodol RS, 
where / is the ratio of the labeled amount, in mg, of 
carisoprodol to the labeled amount of aspirin 
Standard solution B: 0.01 6 mg/mL of USP Salicyfic 
Add RS in Diluent 

System suitability solution: 0.5 mg/mL of salicylic add 
in Standard solution A 

Sample solution: Nominafly 3.25 mg/mL of aspirin pre¬ 
pared as follows. Flnely powder NLT 20 Tablets. Transfer 
a portion of powder, equlvalent to 325 mg of aspirin, 
to a 100-rnL volumetric fiask. Add 50 ml of Diluent, and 
swirl for 5 min. Sonicate for 25-30 s, shake by methan- 
ical means for 30 min, and dilute with Diluent to vol~ 
ume. Pass a portion of this solution through a mem¬ 
branę filter of 0 . 5 -j.im or finer porę size, and use the 
flltrate within 8 h. 

Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 
Detector 

Aspirin and carisoprodol: Refractlve index 
Salicylic add: UV 313 nm 
Column: 4.6-mm x 25-cm; packing L7 
Temperatures 

Refractlve lndex detector: 30±1° 

Column: 30±1° 

Flow ratę: 1 ml/min 
Injection volume: 50 pL 
System suitability 

Samples: Standard solution A t Standard solution B t and 
System suitability solution 

[Notę—T he relative retention times for aspirin, salicylic 
acid, and carisoprodol are about 0,6, 0,7, and 1.0, 
respectively.j 

Suitability reąuirements 

Resolution: NLT 1,2 between solvent and aspirin; 

NLT 1,5 between aspirin and salicylic acid, System 
suitabifity solution using the refractive index detector 
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Relative standard deviation: NMT 2.0% for Standard 
sofution A using the refractive index detector; NMT 
5.0% for Standard sofution B at 313 nm 
Analysis 

Samples: Standard solution A and Sample solution 
Calculate the percentages of the labeled amounts of as- 
pirtn (CgHaCU) and carisoprodol {C 12 H 24 N 2 O 4 ) in the 
portion of Tablets taken: 

Result = (rufr$) x (Cj/Ou) x 100 

ro ~ peak response of aspirln or carisoprodol from 
the Sample solution 

fs = peak response of aspirin or carisoprodo! from 
Standard solution A 

Q = concentration of USP Aspirin RS or USP 
Carisoprodol RS in Standard solution A 
(mg/mL) 

Cu - nominał concentration of aspirin or 

carEsoprodol in the Sample solution (mg/mL) 
Acceptance criteria: 9O.0%-11 0.0% of the labeled 
amounts of carisoprodol (C 12 H 24 N 2 O 4 ) and aspirin 
(CsHbCL) 

PERFORMANCE TE5T5 
* Dis SOLUTION (711} 

Medium: Water; 900 mL 
Apparatus 2: 75 rpm 
Time: 45 min 

Buffer: Glacial acetic add in water (1 in 50) 

Mobile phase: Methanol and Buffer (51:49) 

Standard solution: USP Reference Standards as listed 
below and prepared as follows. Transfer 90 mg of USP 
Aspirin RS and 90/ mg of USP Carisoprodol RS to a 
250-mL voiumetric fiask. Add 5 mL of acetonitrile, previ- 
ously passed through a membranę fil ter of 0.5-pm or 
finer porę size, and swirl to disso!ve. Dilute with water 
to volume. 

Aspirin: 0.36 mg/mL of USP Aspirin RS 
Carisoprodol: 0.36/ mg/mL of USP Carisoprodol RS, 
where j is the rado of tne labeled amount, in mg, of 
carisoprodol to the labeled amount of aspirin 
System suitability solution: 0.36 mg/mL of saficylic 
add in the Standard solution 

Sample solution: Filter a portion of the solution under 
test. Use the fi [tratę, 

Chromatographic system 
(See Chromatograpny (62]), System Suitability.) 

Modę: LC 

Detector: Refractive lndex 
Column: 3.9-mm x 30-cm; parking LI 
Temperatures 
Detector: 30 + 1 0 
Column: 30 ± 1 0 
Flow ratę: 2 mL/min 
Injection yofume: 300 jiL 
System suitability 

Samples: Standard sofution and System suitability 
solution 

[Notę—T he relative retention times for aspirin and cari¬ 
soprodol are 0.4 and 1.0, respectiyely.] 

Suitability reguirements 

Resolution: NLT 1.5 between aspirin and salicylic 
acid; NLT 1.5 between carisoprodol and salicylic add, 
System suitability solution 

Relative standard deviation: NMT 2.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amounts of as¬ 
pirin (C^fHflCh) and carisoprodol (C 12 H 24 N 2 O 4 ) 
dissolved: 

Result = (ruffi) X C$x Vx (1 fi) x 100 


ru - peak response of aspirin or carisoprodol from 
the Sample solution 

rj - peak response of aspirin or carisoprodol from 
the Standard solution 

Cs - concentration of USP Aspirin RS or USP 
Carisoprodol RS in the Standard sofution 
(mg/mL) 

V - yolume of the Medium , 900 mL 
L — label claim of aspirin or carisoprodol (mg/ 
Tablet) 

Tolerances: NLT 75% (Q) of the labeled amounts of 
aspirin (C P H B G|) and carisoprodol (C^H^NzO.!) are 
dissolved. 

* Uniformity OF Dosage Units (905): Meet the reguire- 
ments for Content Uniformity with respect to aspirin and 
to carisoprodol 

IMPURITIES 

9 Limit of Free Salicylic Acid 

Mobile phase, Dituent, Standard solution B, System 
suitability solution, Sample solution, Chromato¬ 
graphic system, and System suitability: Proceed as 
directed in the Assay. 

Analysis 

Samples: Standard sofution B and Sample solution 
Calculate the percentage of free salicylic add in the 
portion of Tablets taken: 

Result - ( r u fr s ) x (CdCu) x 100 

r u ~ peak response of salicylic add from the Sample 
solution 

r* = peak response of salicylic acid from Standard 
sofution B 

Cs - concentration of USP Salicylic Add RS in 
Standard solution B (mg/mL) 

Co - nominał concentration of aspirin in the Sample 
solution (mg/mL) 

Acceptance criteria: NMT 3.0% of free salicylic acid 

ADDSTIONAL REQUIREMENT5 
a Packaging and Storage: Preserve in well-closed 
containers. 

o USP Reference Standards <11) 

USP Aspirin RS 
USP Carisoprodol RS 
USP Salicylic Acid RS 


Carisoprodol, Aspirin, and Codę me 
(Plfaospihate Tablets 

DEFINITION 

Carisoprodol, Aspirin, and Codeine Phosphate Tablets con- 
tain NLT 90.0% and NMT 110.0% of the labeled amounts 
of carisoprodol (C^H^NzCb), aspirin (CsHaCb), and co¬ 
deine phosphate (CibHziNOb ■ H 3 PO 4 ■ 72 H 2 O). 

DDENTIFICATION 

a A. The retention times of the aspirin, carisoprodol, and 
codeine phosphate peaks of the Sample Solutions corre- 
spond to those of tne Standard Solutions obtalned as di¬ 
rected in the Assay for Aspirin and Carisoprodol and the 
Assay for Codeine Phosphate. 

ASSAY 

« Aspirin and Carisoprodol 

Buffer: Combine 5 mL of glacial acetic acid and 500 mL 
of water, and pass the mixture through a membranę 
filter of 0.5-jum or fi ner porę size. Use the flltrate. 

Mobile phase: Methanol and Buffer (64:36) 

Drluent: Acetonitrile, glacial acetic acid, and water 
(40:1:59) 
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Standard solution A: OSP Reference Standards in Dilu¬ 
ent as listed helów and prepared as follows. Transfer 
80 mg of USP Aspirin RS and 80/ mg of USP Carisopro- 
doi RS to a 25-mL volumetric fiask. Add 15 mL of Dilu¬ 
ent, swirl for 5 min, and sonicate for 25-30 s, Difute 
with Diluent to volume, 

Aspirin: 3.2 mg/ml of USP Aspirin RS 
Carisoprodol: 3.2/ mg/mL of USP Carisoprodol RS, 
where / is the ratio of the labeled amount, in mg, of 
carisoprodol to the labeled amount of aspirin 
Standard soiution B: 0.016 mg/mL of USP Salicylic 
Add RS in Diluent 

System suitability solution: 0.5 mg/ml of salicyJic add 
in Standard solution A 

Sample solution: Nominally 3.25 mg/mL of aspirin 
from NLT 20 Tablefs prepared as follows. Finely powder 
NLT 20 Tablets. Transfer a portion of powder, equiva- 
lent to 325 mg of aspirin, to a 100-ml volumetrio fiask, 
Add 50 ml of Diluent, and swirl for 5 min. Sonicate for 
25-30 s, shake by mechanical means for 30 min, and 
di lute with Diluent to voJume. Pass a portion of this 
solution through a membranę fi Eter of 0.5-pm or fi ner 
porę size, and use the filtra te. 

Chromatographic system 
(See Ch roma tog ropny {621 ), System Suita bili ty.) 

Modę: LC 
Detector 

Aspirin and carisoprodol: Refractive index 
Salicylic acid: UV 313 nm 
Column: 4.6-mm x 25-cm; packing 17 

Temperatures 

Refractive index detector: 30 ± 1 ° 

Column: 30±1 D 
Flow ratę: 1 ml/min 
fnjectron volume: 50 |uL 
System suitability 

Sam pies: Standard solution A, Standard solution fi, and 
System suit obi i i ty solution 

[NoiE—The relative retention times for aspirin, salicylic 
acid, and carisoprodol are about 0.6, 0.7, and 1.0, 
respectively.] 

Suitability requirements 

Resolutiort: NLT 1.2 between the so!vent and aspirin 
peaks; NLT 1,5 between aspirin and salicylic acid, Sys¬ 
tem su i ta bil i ty solution using the refractive index 
detector 

Relative standard deviation: NMT 2.0% for Standard 
solution A using the refractive lndex detector; NMT 
5,0% for Standard solution B at 313 nm 

Analysis 

Samples: Standard solution A and Sampie solution 
Cafculate the percentages of the labeled amounts of as~ 
pirin (C£?H fl G 4 ) and carisoprodol (C^F^N^Ch) in the 
portion of Tablets taken: 

Result = (ru/fs) x ( Q/C u ) x 100 

ru - peak response of aspirin or carisoprodol from 
the Sample solution 

f$ ~ peak response of aspirin or carisoprodol from 
Standard solution A 

Cs - concentration of USP Aspirin RS or USP 

Carisoprodol RS in the Standard solution A 
(mg/ml) 

Cu - nominał concentration of aspirin or 

carisoprodol In the Sample soiution (mg/mL) 
Acceptance criterla: 90.0%-110,0% of the labeled 
amounts of aspirin (GhLCL) and carisoprodol 
(CuHwNaOO 

* CODEINE PHOSPHATE 

Solution A: 3,7 g/L of docusate sodium in methanol 
Solution B: 2 g/l of ammonium nitrate in water 
Mobile phase: Solution A and Solution fi (60:40) ad’ 
justed with glacial acetic add to a pH of 3.3 ± 0.05 


Diluent: Methanol and 0.01 N sulfuric acid (50:50) 
System suitability solution: 0,16 mg/mL of USP Co- 
detne Phosphate RS and 0,12 mg/mL of USP Codeine 
N-Oxide RS In Diluent 

Standard solution: USP Reference Standards in Diluent 
as listed below. Swirl for 5 min, and sonicate for 25-30 
5 . 

Codeine phosphate: 0,16 mg/mL of USP Codeine 
Phosphate RS 

Aspirin: 0,16/ mg/ml of USP Aspirin RS, where / is the 
ratio of the labeled amount, in mg, of aspirin to that 
of codeine phosphate 

Sample solution: Nominally 0,16 mg/mL of codeine 
phosphate prepared as foltows, Finely powder NLT 20 
Tablets. Transfer an amount of powder equivatent to 
16 mg of codeine phosphate to a 100-mL volumetric 
fiask, Add 50 ml of Diluent :, sonicate for 30 min, shake 
by mechanical means for 30 min, and di lute with Dilu¬ 
ent to volume. 

Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 
Column: 3,9-mm x 30-cm; packing LI 
Flow ratę: 1.5 mL/min 
Injection volume: 50 jj.L 
System suitability 

Samples: System suitability solution and Standard 
solution 

[Notę —The re!ative retention times for codeine W-oxide 
and codeine phosphate are 0,9 and 1,0, respective!y.] 

Suitability reguirements 

Resolution: NLT 1,2 between codeine phosphate and 
codeine N-oxide, System suitability solution 
Relative standard aeviation: NMT 2.0%, Standard 
solution 

Analysis 

Samples: Standard solution and Sample soiution 
Calculate the percentage of the labeled amount of co¬ 
deine phosphate (CiarbiNOj- FbP0 4 ■ YzHaO) in the 
portion of Tablets taken: 

Result = (fuAi) x (Cs/C,) X x 1 00 

r u - peak response from the Sample soiution 

rs = peak response from the Standard soiution 

Ci = concentration of USP Codeine Phosphate RS in 
the Standard solution (mg/mL) 

Cu - nominał concentration of the Sample solution 
(mg/mL) 

Mu ~ molecular weight of codeine phosphate 
hem ihydratę, 406.37 

Mr 2 = molecular weight of anhydrous codeine 
phosphate, 397.37 

Acceptance criteria: 90.0%-11 0.0% of the labeled 
amount of codeine phosphate (CiahbiNCb ■ hhPCh ■ 
YahhO) 

PERFORMANCE TESTS 
* DlSSOLUTION (711) 

Medium: Water; 900 ml 
Apparatus 2: 75 rpm 

Time: 45 min 

Procedurę for aspirin and carisoprodol 

Buffer: Glacial acetic acid in water (1 In 50) 

Mobile phase: Methanol and Buffer (51:49) 

Standard solution: USP Reference Standards as listed 
befow and prepared as follows. Transfer 90 mg of USP 
Aspirin RS and 90/ mg of USP Carisoprodol RS to a 
250-ml volumetric fiask, Add 5 mL of acetonitrile, pre- 
vious!y passed through a membranę filter of 0.5-pm or 
fi ner porę size, and swirl to dissolve, Dilute with water 
to volume. 
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Aspirin: 036 mg/mL of U5P Aspirin RS 
Carisoprodol: 036/ mq/mL of USP Carisoprodol RS, 
where / is the ratio of the labeled amount, in mg, of 
carisoprodol to the labeled amount of aspirin 
System suitability soiution: 036 mg/mL of salicyiic 
acid Sn the Standard soiution 

Sam ple soiution: Pass a portion of the soiution under 
test through a suitabfe ftlter, and use the flitrate. 
Chromatographic system 
(See Chromatograpny ^62^) / System Suita bili ty.) 

Modę: LC 

Detector: Refractiye index 

Coiumn: 3.9-mm x 30-cm; packing LI 

Temperatur#* 

Detector: 30 + 1° 

Coiumn: 30 ±1° 

Flow ratę: 2 mL/min 
Injection volume: 300 pL 
System suitability 

Samples: Standard soiution and System suitability 
soiution 

[Notę—T he relative retention times for aspirin and cari¬ 
soprodol are 0.4 and 1*0, respectively.] 

Suitability reguirements 

Resolution: NLT 1.5 between aspirin and salicyiic 
acid; NLT 1.5 between carisoprodol and salicyiic 
add, System suitability soiution 
Relative standard deviation; NMT 2.0%, Standard 
soiution 
Anaiysis 

Samples: Standard soiution and Sompie soiution 
Calculate the peroentage of the labeled amount* of 
aspirin (C 9 H e 0 4 ) and carisoprodol (C^hh^Ch) 
dissolved: 

Resuit - (ru/r s ) x Q x V x (1 //) x 100 

r\j - peak response of aspirin or carisoprodol from 
the Sompie soiution 

rj - peak response of aspirin or carisoprodol from 
the Standard soiution 

Q - concentratlon of USP Aspirin RS or USP 
Carisoprodol RS in the Standard soiution 
(mg/mL) 

V = volume of the Medium , 900 mL 

i - label claim of aspirin or carisoprodol (mg/ 

Tablet) 

Procedur© for codeine phosphate 
Buffer: 4.0 g/L of docusate sodium and 1.5 g/L of am- 
monium nitrate in water 
Mobile phase: Acetonltrile and Buffer (45:55) 

Standard soiution: 0.01 8 mg/mL of USP Codeine 
Phosphate RS in water 

Sample soiution: Pass a portion of the soiution under 
test through a suitahle filter, and use the fiitrate. 
Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 
Coiumn: 3,9-mm x 30-cm; packing Li 
Flow ratę: 2 mL/min 
Injection volume: 50 pL 
System suitability 
Sample: S tan dard soiu don 
Suitability requirements 
Reiative standard deviation: NMT 2.0% 

Anaiysis 

Samples: Standard soiution and Sompie soiution 
Calculate the percentage of the labeled amount of co¬ 
deine phosphate (C lfl H^NO^ ■ H 3 PO,i ■ ] /iH 2 O) 
dissolved: 

Resuit = (ru/rs) x C 5 x (Mri/M r2 ) xVx (1/L) x 10.0 
fu = peak response of the Sample soiution 


fs = peak response of the Standard soiution 

Cs - concentratlon of USP Codeine Phosphate RS in 

the Standard soiution (mg/mL) 

Mn - molecuiar weight of codeine phosphate 
hemihydrate, 40637 

Ma = molecuiar weight of anhydrous codeine 
phosphate, 39737 

1/ - volume of the Medium , 900 mL 

L - labei daim of codeine phnsphate (mg/Tablet) 
Tolerances: NLT 75% (Q) of the labeled amounts of 
aspirin (CddeO-O, carisoprodol (CuH;mNz 0 4 ), and co¬ 
deine phosphate (CmbUjNOi' hhP0 4 ■ VzH;>Q) are 
dissolved. 

* Uniformity of Dosage Units (905): Meet the recjulre- 

ments for Content Uniformity wlth respect to aspirin, cari- 
soprodol, and codeine phosphate 

IMPURITIES 

* ORGANfC IMPURITIES 

Limit of free salicyiic acid 

Mobile phase, Diluent, Standard soiution B, System 
suitability soiution, Sample soiution, Chromato¬ 
graphic system, and System suitability: Proceed as 
directed in the Assay for Aspirin and Carisoprodol. 
Anaiysis 

Samples: Standard soiution B and Sample soiution 
Calculate the percentage of free salicyiic acid in the 
portion of Tablets taken: 

Resuit = (ry/fi) x (C 5 fC v ) x 100 

r u - peak response of salicyiic acid from the Sample 
soiution 

r* = peak response of salicyiic acid from Standard 
soiution B 

~ concentratlon of USP Salicyiic Add RS in 
Standard soiution B (mg/mL) 

Co = nominał concentratlon of aspirin in the Sample 
soiution (mg/mL) 

Acceptance criteria: NMT 3.0% of free salicyiic add 

ADDSTIONAL REQUIREMENTS 

* Packaging and Storage: Preserve in wetl-closed 

Container*. 

® USP Reference Standard* (11) 

USP Aspirin RS 
USP Carisoprodol RS 
USP Codeine N-Qx ide RS 
7,8-Didehydro-4,5cx-epoxy-3-methoxy- 
17-methylmorphinan-6a-ol N-oxide. 

C 1tt H 21 N0 4 31537 
USP Codeine Phosphate RS 
USP Salicyiic Acid RS 


Carmustine 



C 5 H 9 C! 2 N 3 0 2 214.05 

Urea, N,N / -bis(2-chloroethyl)-/V-nitroso-; 

1,3-Bis(2-chloroethyi)-l -nitrosourea [154-93-8]* 

DEFINITION 

Carmustine contains NLT 98.0% and NMT 102.0% of 
CsH^CliNaOr, calcufated on the anhydrous and solvent- 
free basis. 

[Caution— Use appropriate suraical gioves, arm covers, and 
a dust mask. Perform all work under a fume hood ap- 
proved for testing cytotoxic agents when possible.] 
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IDENTIFICATION 

* A, iNFRARED Absorption (197F) 

Sample: Melt a smal] portion of the sampte in a suita- 
ble Container in a controlled water batb or oven, and 
set the temperaturę between 33° and 40°. 

Standard: A similar preparation of USP Carmustine RS 

* B. Tłie retention time of the major peak of the Sample 

solution corresponds to that of the standard solution , as 
obtained in the Assay. 

ASSAY 

* PROCEDURĘ 

[Notę—P repare Solutions in low-actinic glassware, and 
keep them refrigerated until use,] 

Mobile phase: Acetonitrile and water (3:7) 

Standard solution: 1.5 mg/ml of USP Carmustine RS in 
acetonitrile 

Sample solution: 1.5 rmg/mL of Carmustine in 
acetonitrile 

Chromatographic system 

(See Chromatography (621), System Suitability,) 

Modę: LC 

Detector: UV 200 nm 

Refrigerated autosampler temperaturę: 4 a -S° 
Column: 4.6-mm x 15-cm; 5-jim packing LI 
Flow ratę: 1.5mL/min 
injection size: 10 pL 
System suitabilrty 
Sample: Standard solution 
Suitabilfty reguirements 
Tailing factor: NMT 1.9 
Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of GH 9 CI 2 N 3 O 2 in the por¬ 
tion of Carmustine taken: 

Result - (ry/r s ) x (Cs/Cu) x 100 

ru = peak response from the Sample solution 

h - peak response from the Standard solution 

Cs = concentration of USP Carmustine RS in the 
Standard solution (mg/mL) 

Cu = concentration of Carmustine in the Sample 
solution (mg/ml) 

Acceptance crlteria: 98,0%-102.0% on the anhydrous 
and solvent-free basis 

IMPURITIES 
Inorganic Impuritles 

Delete the foftowing: 

*• Heavy Metals, Method U (231): NMT 20 ppm* u 

iLin^Ołaj 

Organie Impuritles 

* Procedurę 1: Limit of Ether-Insolubie Substances 

[Notę—P erform in a well-ventilated fume hood.] 

Analysis: Transfer 1.0 g of sample to a suitable Con¬ 
tainer containing 10 ml of anhydrous ether, stir for 5 
min, and immećfiately filter through a ta red glass-filter- 
ing crudble of medium porę srze. Wash the Container 
wiLh an additiunal 10 mL of ether, and filter through 
the same glass-filtering crudble. Dry the crudble at 
105° for 1 h. Cool in a desiccator and wefgh. 
Acceptance criteria: The weight of the residue does 
not exceed 0 . 1 %. 

* Procedurę 2 : Limit of Carmustine Related Compound A 

[Notę—P repare Solutions in low-actinic glassware, and 
keep them refrigerated until use/] 

Mobile phase, Sample solution, and Chromatographic 
system: Proceed as directed in the Assay . 

Carmustine standard solution: Use the Standard solu¬ 
tion, prepared as directed in the Assay. 


Standard stock solution: 0.75 rog/mL of USP Carmus- 
tme Related Compound A RS in acetonitrile 
Standard solution: 0.0075 mg/mL of USP Carmustine 
Related Compound A RS in acetonitrile, from the Stan¬ 
dard stock solution 

System suitabilrty solution 1: 0.75 pg/ml of USP 
Carmustine Related Compound A RS in acetonitrile, 
from the Standard solution 
System suitability solution 2: Transfer 5.0 mL of 
Carmustine standard solution and 10,0 ml of Standard 
stock solution into a 100-mL volumetric fiask, and dilute 
with acetonitrile to volume. Transfer 5.0 ml of this so¬ 
lution into a 50-ml volumetric fiask, and dilute with 
acetonitrile to volume. 

System suitablilty 

Samples: Carmustine standard solution , System suita¬ 
bility solution l f and System suitability solution 2 
[Notę—T he relative retention times for carmustine re¬ 
lated compound A and carmustine are 0.3 and 1.0, 
respectively.] 

Suitability reguirements 
Resolution: NLT 10 between carmustine related 
compound A and carmustine. System suitability solu - 
tion 2 

Tailing factor: NMT 1.9, Carmustine standard 
solution 

Relatlye standard deviation: NMT 5%, System suit¬ 
ability solution I 
Analysis 

[NOTĘ—Run the Sample solution at least 1.5 times the 
retention time of carmustine.] 

Samples: Standard solution and Sample solution 
Calculate the percentage of carmustine related com¬ 
pound A in the portion of Carmustine taken: 

Result = (ru/r s ) x (G/Cu) x 100 

r u = peak response of carmustine related 

compound A from the Sample solution 
r* = peak response of carmustine related 

compound A from the Standard solution 
C s - concentration of carmustine related 

compound A in the Standard solution 
(mg/mL) 

Cu = concentration of Carmustine in the Sample 
solution (mg/mL) 

Calculate the percentage of each unspecified impurity 
In the portion of Carmustine taken: 

Result = (ru/rr) x 100 

ru - peak response of any unspecified impurity 
from the Sample solution 

ri - sum of all peak responses from the Sample 
solution 

Acceptance criteria 

Carmustine related compound A: NMT 0,5% 

Any unspecified impurity: NMT 0.1% 

• Procedurę 3: Limit of 2-Chloroethylamine 

[Notę —Prepare Solutions in low-actinic glassware, and 
keep them refrigerated until use.] 

Standard solution 1 (0.2%): 1.2 mg/mL of 2-chloro- 
ethyłamine monohydrochlonde in methanol. [Notę— 

1.2 mg/ml of 2-ehforoethylamme monohydrochloride 
is equivalent to 0.8 mg/ml of 2-chloroethylamine.J 
Standard solution 2 (0.1 %): 0.4 mg/ml of USP 
Carmustine RS in methanol 

Sample solution: 0.4 g/ml of Carmustine in methanol 
Chromatographic system 
(See Chromatography (621), Thin-layer Chromato- 
graphy.) 

Modę: TLC 

Adsorbent: 0.25-mm fayer of chromatographic piąte 
(20-cm x 20<m) coated with silica gd 60 
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Application voiyme: 1 jaL 
Developing solvent system 1: Ethyl acetate 
Deveioping solvent system 2: Ethyl acetate and 
methanol (7:3) 

Spray reagent 1: Diethylamine 
Spray reagent 2: 0.1 N silver nitrate solution 
Anafysis 

Samples: Standard solution I (0,2%), Standard solu¬ 
tion 2 (QJ%), and Sample solution 
Develop with Developing $olvent system I for 27 min, 
foliowed by air drying for 5 min, Develop again in 
Deveioping solvent system 2 for 8 min, foltowed by air 
drying for 10 min. Spray the piąte with Spray reagent 
1, and heat the piąte for 20 min in an oven at 100°. 
Allow the plates to cod to room temperaturę, and 
spray the piąte with Spray reagent 2, Allow the piąte 
to be exposed to UV light at 36S nm for 15 min. 
Examine the piąte under UV light 
Acceptance criteria 

2-Chloroethylamine: The spot for 2-chloroethyl- 
amine from the Sample solution is not morę intense 
than the principal spot from Standard solution J 
( 0 . 2 %). 

Any unspedfied impurity: Any spot if present in the 
chrom a tog ram from the Sample solution , except the 
principal spot of carmustine and the spot of 2-chloro- 
ethylamine, is not morę intense than the principal 
spot from Standard solution 2 (0,1%), 

* Procedurę 4; Limit of i Chloroethamol 

Standard solution: 0.02 mg/mL of 2-chloroethanol in 
acetonitrile 

System suitability solution: 0.01 mg/mL of 
2-chloroethanol in acetonitrile, diluted from the Ston- 
dard solution 

Sample solution: 10 mg/mL of Carmustine in acetoni¬ 
trile. [NOTF —Prepare in Tow-actinic glassware, and keep 
refrigerated until use.] 

Chromatographit system 
(See Chromatography (62 1), System Suitability.) 

Modę: CC 

Detector: Ramę ionization 

Column; 30-m x 0.53-mm column bonded with a 
1 -pm film of phase G16 
Temperaturę 
Infector; 90° 

Detector: 260° 

Column: See the temperaturę program table below. 


Iniłiai 

Temperaturę 

n 

Tempera¬ 

tura 

Ramp 
( /min) 

Finał 

Tempera- 

turę 

n 

Hołd Time at 
Finał 

Temperaturę 

(min) 

40 

0 

40 

6 

40 

30 

80 

14 

80 

30 

200 

3 


Carrier gas: Helium 
Ffow ratę: 7 m L/min 
Injection size: 5 ^iL 
System suitability 
Sample: System suitability solution 
Suitability reguirements 
Relatiye standard deviation: NMT 5% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of 2-thloroethanoi in the 
portion of Carmustine taken: 

Resutt - (ru/rs) x (C*/Cu) * 100 

r y - peak response of 2-chloroethano! from the 
Sample solution 


^ - peak response of 2-chloroethano! from the 

Standard solution 

C 5 = concentration of 2-chloroethanol in the 
Standard solution (mg/mL) 

Cu - concentration of Carmustine in the Sample 
solution (mg/mL) 

Acceptance criteria 
2-Chloroethanol: NMT 0.1% 

* PROCEDUR!! S: LIMIT OF ACFTAIDFHYDE 

Standard solution: 10 ^g/mL of acetaldehyde in 
acetonitrile 

Sample solution: 10 mg/mL of Carmustine in acetoni¬ 
trile. [NOTĘ—Prepare in low-actinic glassware, and keep 
refrigerated until use.] 

Chromatographic system 
(See Chromatography (621), System Suitability.) 

Modę: CC 

Detector: Flame ionization 
Column: 30-m x 0.53-mm column bonded with a 
5-jtm film of phase G1 
Temperaturę 
Injector: 70° 

Detector: 260* 

Column: See the temperaturę program table below. 


Initlal 

Temperatura 

H 

Tempera¬ 

tura 

Ramp 

r/min) 

Finał 

Tempera¬ 

tura 

n 

Hołd Time at 
Finał 

Temperatura 

(min) 

40 

0 

40 

6 

40 

30 

210 

3 


Injector split ratio: 15:1 
Carrier gas: Helium 
Flow ratę: 3 mt/min 
Injection size: 5 pi 
System suitability 
Sample: Standard solution 
Suitability requirements 
Relative standard deviation: NMT 5% 

Analysis 

Samples: 5f an dard solution and Sample solution 
Calculate the percentage of acetaldehyde in the por¬ 
tion of Carmustine taken: 

Result - (ru/r s ) x (Cs/Cu) x 100 

r y - peak response of acetaldehyde from the 
Sample solution 

r 5 = peak response of acetaldehyde from the 
Standard solution 

Cs st concentration of acetaldehyde in the Standard 
solution (mg/mL) 

Cu = concentration of Carmustine tn the Sample 
solution (mg/mL) 

Acceptance criteria 
Acetaldehyde: NMT 0.1% 

SPECIFIC TESTS 

* Water Determinatidn, Method I (921): NMT 0,5% 

ADDITIONAL REQUIREfVIENTS 

* Packacinc and Storace: Prcscrvc in tighty light-resistant 
containers at a temperaturę be twe en 2° and 8 fi . 

e USP Reference Standards (11) 

USP Carmustine RS 

USP Carmustine Related Compound A RS 
1,3-Bis(2-ehloroethyl) urea, 

C s HioClaN 2 0 185.05 
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Carmustine for Injection 

DEHNfTION 

Carmustine for Injection is a stenie (yophilized preparation 
of carmustine. It contains NLT 90.0% and NMT Tl0.0% 
of the iabeled amount of carmustine (CshkCtaNsGa). 
[Caution— Use appropriate surgical uluves, drm coveis, and 
a dust mask. Perform a II work under a fume hood ap- 
proved for testing cytotoxic agents when possible.] 

IDENTIFICATION 

• A. iNfRARED AbSORPTJON (197F) 

Sample: Melt a smali portion of the sample in a suita- 
ble Container in a controlled water bath or oven, and 
set the temperaturę between 33° and 40°, 

Standard: A similar preparation of USP Carmustine RS 

• B, The retention time of the major peak of the Sample 

solution corresponds to that of tne Standard soiution, as 
obtained in the Assay, 

ASSAY 

• Procedurę 

[Notę— Prepare Solutions in low-actinic glassware, and 
keep them refrigerated until u$e,] 

Mobile phase: See the gradient tabfe below. 


Time 

fminl 

Water 

(°/o) 

Acetonitrile 

(%) 

0 

90 

10 

2.5 

90 

10 

7 

40 

60 

8.5 

90 

10 

10.5 

90 

10 


Diluent: Acetonitrile and water (1:3) 

Standard stock solution: 2.0 mg/mL of USP Carmus¬ 
tine RS m acetonitrile 

Standard solution: 0.2 mg/mL of USP Carmustine RS in 
Diluent, from Standard stock solution 
Impurity standard stock solution: 0.1 mg/mL of USP 
Carmustine Related Compound A RS in acetonitrile 
System suitability solution: 0.2 mg/mL of USP Carmus¬ 
tine RS and 0.002 mg/mL of USP Carmustine Related 
Compound A RS in Diluent, from the Standard stock so* 
lution and Impurity standard stock solution , respectively 
Sample stock solution: 2.0 mg/mL of carmustine in ac- 
etonitrilą from Carmustine for Injection. [Notę—A llow 
test vials to warm to room temperaturę in a desiccator 
for 1 h.] 

Sample solution: 0.2 mg/mL of carmustine in Diluent, 
from the Sample stock solution 
Chromatographic system 
(See Chromatogmphy (62 1), System Suitability.) 

Modę: LC 

Detector: UV 200 nm 
Refrigerated autosampler temperaturę: 5 Q 
Coiumn: 4.6-mm x 7.5-cm; 3-pm packing LI 
Flow ratę: l.SmL/min 
Injection size: 20 )iL 
System suitability 
Sample: System suitability solution 
[Notę—T he relative retention times for carmustine re¬ 
lated compound A and carmustine are 0.5 and 1.0, 
respectively,] 

Suitability requirements 
Resolution: NLT 2.0 between carmustine related 
compound A and carmustine 
Tailtng factor: NMT 1.5 for the carmustine related 
compound A and carmustine peaks 
Relative standard deviation: NMT 2.0% for the 
carmustine refated compound A and carmustine 
peaks 


Analysis 

Samples: Standard soiution and Sample solution 
Calculate the percentage of carmustine (CsHgChNiO^) 
in the portion of Carmustine for Injection taken: 

Result = (ru/r s ) x (Cs/Cu) x 100 

ru - peak area of the Sample solution 

r$ = peak area uf lite Standard solution 

C s = concentration of carmustine in the Standard 
solution (mg/mL) 

Cu = nominał concentration of carmustine in the 
Sample solution (mg/mL) 

Acceptance critena; 90.0%-110.0% 

PERFORMANCE TESTS 

* Uniformu y of Dosage Units (905): Meets the 

reguirements 

IMPURITIES 
Organie tmpurities 

* Procedurę: Limit of Carmustine Related Compound A 

Diluent, ImpuribY standard stock solution. System 
suitability solution, Sample solution, Chromato- 
graphk system, and System suitability: Proceed as 
directed in the Assay . 

Standard solution: 0.002 mg/mL of USP Carmustine 
Related Compound A RS in Diluent , from the Impurity 
standard stock solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of carmustine related com¬ 
pound A in tne portion of Carmustine for injection 
taken: 

Resuft = (Wr s ) x [100 x C s /(Qj x A)] x 100 

ru = peak response of carmustine related 

compound A from the Sample solution 
= peak response of carmustine related 
compound A from the Standard solution 
Cs = concentration of carmustine related 

compound A in the Standard soiution 
(mg/mL) 

Cu - nominał concentration of carmustine in the 
Sample solution (mg/mL) 

A = assay of Carmustine for Injection, as a 
percentage 
Acceptance criteria 

Carmustine related compound A: NMT 1.0% 

SPECIFIC TESTS 

* Bacterjal Endotoxins Test (85): NMT 0.95 USP Endo- 
toxin Unit/mg of carmustine 

* Sterility Tests (71): Meets the requirement 5 

* PH (791): Between 4.0 and 6.8 in a constituted solution 

prepared as directed in the labeling 

* Water Determination, Method 1 (921): NMT 1.0% 

ADDITIONAL REQUIREMENT5 


Change to read: 

* Packaging and Storage; Preserve as deseribed in m Pack- 

aging and Storage Requirements (659), Injection Packaging, 
Packaging for constitution # c cn i at a temperaturę 

between 2° and 8°. 

* Labeling: Jt meets the requirements in Labeling (7), La- 

bels and Labeling for Injectable Products. 

* Constituted Solution: At time of use, if meets the re- 
quirements in Injections and Implanted Drag Products <1), 
Spedfic Tests, Completeness and dańty of Solutions . 

* USP Reference Standard* (11) 

USP Carmustine RS 

Urea, N f N / -bis(2-chloroethyS)-/V-n itroso-; 
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1.3- Bis(2-chloroethyl)-l -nitrosourea. 
CsHgCi^NjO; 214.05 

USP Carmustine Related Compound A RS 

1.3- Bis(2-chforoethyl) urea. 

C 5 H !0 CI z N 2 O 185.05 

USP Endotoxin RS 


Carprofen 


Cl 



9ff-Carbazole-2-acetic acid, 6-chloro-ct-methy!-, (±)-, 
(±)-6-Chloro-a-methylcarbazole-2-acetic ado 
[53716-49-7], 

» Carprofen contains not less than 98.0 percent 
and not morę than 102.0 percent of 
CisH^CINO;?, calculated on the dried basis, 

Packaging and storage —Preserve in tight, light-resistant 
containers. Storę at 25°, excursions permitted between 3 5° 
and 30 p . 

Labeling —LabeJ it to indkate that it is tntended for veteri- 
nary use onfy. 

USP Reference standards <11)— 

USP Carprofen RS 

USP Carprofen Related Compound A RS 
Carbazole, 

C tz H9N 167.21 

Identification— 

A: Infrared Absorption (197K), 

8: The retention time of the major peak in the chromato- 
gram of the Assay preparation eorresponds to that in the 
chrom a tog ram of the Standard preparation, as obtained in 
the Assay. 

Loss on drying (731)—Dry tt at 105° for 2 hours: it loses 
not morę than 0,5% of its weight. 

Residue on ignitlon (281): not morę than 0.1%. 

Dełete the folio wing: 

*Heavy metal s, Melhod II (231 >: 0,002%,* ( oma*i 1 2cnaj 

Limit of acetone and methylene chloride— 

Standard so/u f/on—Transfer about 5.0 g of acetone and 
0.6 g of methylene chloride, accurately weighed, to a 
100-mL Yolumetrk fiask, dissolve in and dilute with N,N- 
dimethylacetamide to volume, and mix. Pipet 1 mL of this 
solution into a 100-mL volumetric fiask, dissolve in and di¬ 
lute with N,W-dimethylacetamtde to volume, and mix. 

Test solution —Transfer about 500 mg of Carprofen, acou- 
rateiy weighed, to a 5-mL volumetric fiask dissolve in and 
dilute with W / W-dimethylacetamide to volume, and mix, 
Chmmatographic system (see Chromatography (621))—The 
gas chromatograph is eguipped with a flame-ionization de- 
tector and a 0,53-mm x 30-m capillary cofumn coated with 
3.0-pm G43 stationary phase. The carrier gas is nitrogen, 
flowing at a ratę of about 4,9 mL per minutę, The spjtt flow 
ratio is about 10:1. Initially the column temperaturę is marn- 
tained at 80 c for 4 minutes, then is increased at a ratę of 
30° per minutę to a temperaturę of 190°, and maintained at 
190° for at least 3 minutes. The injection port temperaturę 
is maintained at 210°, and the detector temperaturę is 


maintained at 220°, Chromatograph the Standard solution, 
and record the peak responses as directed for Procedurę: ac- 
etone elutes before methylene chloride; the resolution, R, 
between them is not less than 1.5; and the relative standard 
deviation for replicate injections, determined from the peak 
responses of acetone, is not morę than 10.0%. 

Procedurę —Separately inject eouaf voIumes (about 1 jiL) 
of the Standard solution and the Test solution into the chro¬ 
matograph, record the chromatograms, and measure all the 
peak responses. Calcuiate the percentage of each residua! 
solvent in the portion of Carprofen taken by the formula: 

Q.S(C s /W)(r u /rs) 

in which Cj is the concentration, in pg per mL, of the indi- 
vidual residual soivent in the Standard solution; W is the 
weight, in mg, of Carprofen taken to prepare the Test solu¬ 
tion; ru is the peak response of the indiyidua! residual solvent 
In the Test solution; and r$ is the peak response of the indi- 
vidual residual solvent in the Standard solution: not morę 
than 5000 ppm of acetone is found; and not morę than 
600 ppm of methylene chloride is found. 

Related eompounds— 

Mobile phase and Chromatographic system —Proceed as di¬ 
rected in the Assay. 

Test solution— Use the Assay preparation. 

Procedurę— Inject about 10 piL of the Test solution into the 
chromatograph, record the chromatogram, and measure 
the responses for all the peaks. Calcuiate the percentage of 
each related compound in the portion of Carprofen taken 
by the formula: 

100(ri / #j) 

in which r, is the response of each individual peak other 
than the major peak of carprofen; and r s is the sum of the 
peak responses: not morę than 0,5% of each indMdual 
Imown related compound is found (see the relative reten¬ 
tion times of these eompounds in the table below); not 
morę than 0.1% of each mdividuai unknown related com¬ 
pound is found; and not morę than 1.0% of total related 
eompounds is found. 


Known Related 

Approximafe 

Relatfve 

Compound 

Retention Time 

Carprofen related compound A (carbazole) 

0.9 

2-[1 ,1 -Dim ethoxy-2 -hydroxypropyl]- 
6-ch 1 oraca rbazole 

1.3 

2-[ 2- C h lompropio ny 1]- 6-di loro- 
9-acetylcarbazole 

3,3 


Assay— 

Mobile phase —Prepare a mixture of aceton itrile, water, 
methanol, and glacial acetic acid (40:35:25:0.2). 

Carprofen related compound A solution— [NOTE—Use low- 
actinic glassware.] Prepare a solution of USP Carprofen Re¬ 
lated Compound A RS, accurately weighed, in Mobile phase, 
containing about 16 pg per mL, sonicating if necessary. 

Standard preparation —[NOTE—Use low-actinic glassware.] 
Prepare a solution of USP Carprofen RS, accurately weighed, 
in Mobile phase, containing about lóOpg per mL, sonicating 
if necessary. 

System suitability solution— [mii— Use low-actinic glass¬ 
ware,] Transfer 10 mL of Carprofen related compound A solu¬ 
tion and 10 mL of Standard preparotion into a 100-mL volu- 
metric fiask. Dilute with Mobile phase to volume, and m*x. 

Assoy preparation —[notę— Use low-actinic glassware.] Dis- 
solve an accurately weighed guantity of Carprofen in Mobile 
phase, and dilute quantitatively, and stepwise if necessary. 
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to obtain a solution having a known coneentration of about 
160 j.ig per mL 

Chromatographk system (see Chromatogmphy (621))—The 
liquid chromatograph is eauipped with a 239-nm detector 
and a 4.6-mm x 25-cm column that contains 5 -pm packing 
LI. The flow ratę is about 1 mL per minutę, Chromatograpo 
the System suitahility solution, and record the peak responses 
as directed for Procedurę: the resofution, /?, between car¬ 
profen and carprofen related compound A is not less than 
2 . 0 ; the column efficiency for the carprofen peak is not less 
than 5000 theorelical plates; the tailing factor for the car¬ 
profen peak is not morę than 2 . 0 ; and the relative standard 
deviation for replicate injections of carprofen is not morę 
than 2 , 0 %, 

Procedurę —Separately inject equal vo!umes (about 10 pL) 
of the Standard preparation and tne Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for all the peaks. Calculate the percentage 
of C 15 H 12 CIMO 2 in the portion of Carprofen taken by the 
formula: 

^0QP(Q/Cu)(Ru/R^ 

in which P is the purity, in pg per mg, of USP Carprofen RS; 
C s and C u are the concentrations, in pg per mL, or the 5fon- 
dard preparation and the Assay preparation , respectively; and 
Ru and R s are the peak responses obtained from the Assoy 
preparation and the Standard preparatian , respectively. 


Carprofen Tablets 

» Carprofen Tablets contain not less than 
90.0 percent and not morę than 110.0 percent of 
the labeled amount of carprofen (G 5 H 12 CINO 2 ). 

Packaging and storage — Preserve in tight containers. 

USP Reference standards (11)— 

USP Carprofen R$ 

Identification— 

A: Infrared Absorption (197K)— 

Reference spedmen —Mlx about 2 mg of USP Carprofen 
RS with 200 mg of potassium bromide, and grfnd mor- 
oughiy for 10 to 15 minutes. Compress the mixture into a 
elear pellet. Record the IR spectrum of the pellet immedi- 
ately after preparation. 

Test spedmen —Grind into powder not fewer than 4 Tab¬ 
lets, Transfer the powder, equivalent to about 100 mg of 
carprofen, to a 125-mL separatory funnel. Add 30 mL of 
water and 3 drops of hydrochloric add, and shake for about 
5 minutes, Add about 30 mL of methylene chloride, and 
shake for another 5 minutes, Allow the phases to separata. 
Carefully drain and collect the lower methylene chloride 
layer through anhydrous sodium sulfate that is placed on a 
cotton pleaget into a suitable Container, Evaporate the 
methylene chloride on a steam bath with the aid of a 
stream of nitrogen to dryness. Dry the restdue in vacuum at 
60* for about 30 minutes, Mix about 2 mg of the dried resi- 
due with 200 mg of potassium bromide, and grind thor- 
oughiy for 10 to 15 minutes, Compress the mixture into a 
elear pellet. Record the IR spectrum of the carprofen sampie 
pellet immediately after preparation. 

B; The retention time of the major peak in the chromato- 
gram of the Assay preparation corresponds to that in the 
chromatogram of the Standard preparation , as obtained in 
the Assay. 

DissolutJon (711 )—[notę—U se low-actinic volumetric 
flasks, dissoiution vesse!s, and evaporation covers,] 

Medium: 0.05 M phosphate buffer, pH 7,5 (prepared by 
dissolving 6.8 g of monooasre potassium phosphate in 


600 mL of water, mlxing, adding 18 mL of 2 N sodium hy- 
droxide, mixing, diluting with water to 1000 mL, and ad- 
justing with 0.2 N sodium hydroxide or 0,2 N hydrochloric 
acid to a pH of 7.50 ± 0,05); 900 mL, degassed. 

Apparatus 2: 50 rpm. 

Time: 30 minutes. 

Determine the amount of C 15 H 12 CINO 2 dissolved by em- 
pioying the following method. 

Standard solution — 

FOR TABLETS LABELED TO CONTAIN 25 MG—Transfer about 
25 mg of USP Carprofen RS, accurately weighed, to a 
900-ml volumetric fiask. Slowly add 10 mL of methanol, Di- 
lute with Medium to volume, and mm, 

FOR TABLETS UBELED TO CONTAIN 75 MG— Transfer about 
75 mg of USP Carprofen RS, accurately weighed, to a 
900-mL volumetric fiask. Slowly add 30 mL of methanol. Di¬ 
lute with Medium to volume, and mix. 

FOR TABLETS UBELED TO CONTAIN 100 MC— Transfer about 
100 mg of USP Carprofen RS, accurately weighed, to a 
900-mL volumetric fiask. Slowly add 40 mL of methanol Di- 
lute with Medium to volume, and mix. 

Test solution —Pass a portion of the solution under test 
through a suitable 0,45-pm filier. 

System sultability solution —Determine the absorbance of 
the Standard solution, as directed for Procedurę ; five times: 
the relative standard deviation is not morę than 2 . 0 %. 

Procedurę —Determine the amount of C 15 H 12 CINO 2 dis- 
solved by measuring the absorbance of the Test solution in 
comparison with the appropriate Standard solution at the 
wavelength of maximum absorbance at about 300 nm, us- 
ing a &5-cm celi for Tablets labeled to contain 25 mg, a 
0.2-cm celi for Tablets labeled to contain 75 mg, an da 0.1- 
cm celi for Tablets labeled to contain 100 mg. use Medium 
as the blank. Calculate the percentage of CuHizCINOz dis- 
solved by the formula: 

4,xfł;.xl0Q 

A s x.LC 

in which A u and A 5 are the absorbances obtained from the 
Test solution and the Standard solution , respectively; W$ is 
the weight, in mg, of USP Carprofen RS used to prepare the 
Standard solution; 100 is the conversion factor to percent¬ 
age; and LC is the Tablet label claim, in mg, 

Tolerances —Not less than 80% (Q) of the labeled amount 
of C 15 H 12 CINO 2 Is di$$olved in 30 minutes. 

Uniformity of dosage unfts (905): meet the reguire- 
ments for Content Uniformity. 

PROCEDURĘ FOR CONTENT UNIFORM ITT—[NOTĘ—U 50 low-actinic 
glassware.] 

Mobile phase and Chromatographic system—Prepare as di¬ 
rected in the Assay , 

Standard solution—Pre parę as directed for the Standard 
preparation in the Assay: 

Test solution —Transfer 10 Tablets individually to 10 sepa¬ 
rata volumetric flasks of a suitable calibrated volume sucn 
that an interim coneentration of 0.5 mg per ml of Mobile 
phase can be prepared. To earh fiask, add Mobile phase to 
80% of the calibrated vo!ume, sonicate for 10 minutes, then 
sttr for 10 minutes. Sonicate again for 10 minutes, and stir 
for another 10 minutes or untif the Tablets are completely 
disintegrated. Cool to room temperaturę, dilute witn Mobile 
phase to vo!ume to obtain an interim coneentration of 
0.5 mg of carprofen per mL, and mix. Quantitative!y transfer 
5,0 mL of the individual Solutions to 10 separate 50.0-mL 
volumetric flasks, dilute with Mobile phase to volume, and 
mix. Pass the solution through a polyvmylidenefluoride 
(PVDF) filter having a 0,45-pm or finer porosity, drscarding 
the first 5 mL of the filtra te. The finał coneentration is about 
0,05 mg of carprofen per mL, 
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Procedurę— Proceed as direeted for Procedurę in the Assay . 
Calculate the percentage of the labeled eontent of 
C 15 H 12 CINO 2 in the portion of Tablets taken by the formula: 

100 (Cj/C u)(fu/rs) 

fn which the terms are as defined therein. 

Cłi ro m a t og ra p h i c purity— 

Mobile phase —Proceed as direeted in the Assay, 

Standard solution —‘[notę—U se low-actinic glassware.] Dis- 
sofve an accurately weighed quantity of USP Carprofen RS in 
Mobile phase to obtain a solution having a known concen- 
tration of 0.05 pg of carprofen per mL. 

SensitMty solution — [NOTI —Use low-actinic glassware.J 
Quantltatively di lute the Standard solution with Mobile phase 
to obtain a solution containing about 0.005 pg of carprofen 
per mL 

Test solution —Use the Assay preparation. 

Blank solution —Transfer an accurately weighed portion of 
the Tablet base, equivalent to the weignt of 1 Tablet, to a 
volumetric fiask of the same calibratedvolume as that used 
to prepare the Test solution . To each fiask add Mobile phase 
to 80% of the calibrated volume. Sonlcate for TO minutes, 
then stir for 10 minutes. Sonicate agaln for 10 minutes, and 
stir for another 10 minutes. Cooi to room temperaturę, di- 
lute with Mobile phase to voIume, and mix. Quantitatively 
transfer 5.0 mL of the solution to a 50.0-mL volumetnc 
fiask, dilute with Mobile phase to vofume, and mix. Pass the 
solution through a PVDF filter having a 0.45-pm or finer 
porosity, discarding the first 5 mL of the fil tratę. 

Chromatographic system (see Chromatography (621))—The 
liquid chromatograph is eouipped with a 240-nm detector 
and a 4.6-mm x 15-cm column that contains 5 -jim packing 
L7. The flow ratę is about 1.0 mL per minutę- Wash the 
column after each series of anafyses with a mixture of aceto- 
nitrile and water (20:80) for 30 minutes; gradually change 
the composition of aceton!trile and water to 80:20 over 
10 minutes; continue to wash at 80:20 for 30 minutes; grad' 
ually change the composition to 50:50 over 10 minutes; and 
continue to wash at 50:50 for another 30 minutes. Chro¬ 
matograph the Standard solution, the SensitMty solution , and 
the Test solution , and record the peak responses as direeted 
for Procedurę: for the Standard solution , the column effi- 
ciency is not less than 4000 theoretical plates, the tailing 
factor is not morę than 2 . 0 , and the relative standard devia- 
tion for replicate injections is not morę than 2 . 0 %; for the 
SensitMty solution, the carprofen peak should be defined 
and integratabie; for the Test solution, the resolution, R f be- 
tween carprofen and the nearest impurity peak is not less 
than 2 . 0 . After every six injections of any solution, inject a 
Standard solution rn dup! i ca te. The ratio of the average re- 
sponse of the duplicate injections to that obtained from the 
initial five replicate injections is 0.95 to 1.05. 

Procedurę —Inject a volume (about 50 pL) of the Standard 
solution, the Test solution , and the Blank solution into the 
chromatograph, record the chromatograms, and measure a li 
the peak areas. Calculate the percentage of carprofen-re^ 
lated compounds in the portion of Tablets taken by the 
formula: 

0.1 ( Q/C v )(r ( /n) 

in which Q is the concentration, in pg per mL, of carprofen 
in the Standard solution; Cu is the concentration, in mg per 
mL, of carprofen in the Test solution; c, is the peak area of 
any peak other than carprofen obtained from the Test solu¬ 


tion; and r s is the peak area of carprofen obtained from the 
Standard solution: not morę than 0,5% of any single impu- 
nty is found; and the sum of all impurities is not morę than 
2.0%. Disregard any peak also observed in the Blank solu¬ 
tion . 

Assay— 

Mobile phase —Mfx 500 mL of aceton i tri le, 500 mL of 
water, and 1 mL of phosphorir ar id Degas before using. 
Make adjustments if necessary (see System Suitobility under 
Chromatography (621)). 

Standard prepara tion —[NOTĘ—Use low-actinic glassware.] 
Dissolve an accurately wetghed quantity of USP Carprofen 
R5 in Mobile phase to obtain a solution havlng a known 
concentration of about 0.05 mg per mL, 

Assay preparation— [ n OTE —Use low-actinic glassware.] Ac¬ 
curately weigh 20 Tablets, and calculate the average Tablet 
weight. Crind the Tablets into uniform powder. Transfer 
three accurately weighed portions of the powder, each 
equivalent to tne weight of one Tablet, into three volumet- 
ric flasks of a suitabfe calibrated volume such that an interim 
concentration of0.5 mg per mlof Mobile phase can be pre- 
ared. To each fiask add Mobile phase to 80% of the cali- 
rated voiume, sonicate for 10 minutes, then stir for 10 min¬ 
utes. Sonicate again for 10 minutes, and stir for another 
10 minutes. Cool to room temperaturę, dilute with Mobile 
phose to volume to obtain an interim concentration of 
0.5 mg of carprofen per mL, and mix. Quantitatively transfer 
5.0 mL of the solution to a 50.0-mL volumetric fiask, dilute 
with Moblte phase to volume, and mix. Pass the solution 
through a PVDF filter having a 0.45-pm or finer porosity, 
discarding the first 5 mL of the filtrate. The finał concentra¬ 
tion is about 0.05 mg of carprofen per mL. 

Chromatogrophic system (see Chromatography (621))—The 
liguid chromatograph is eoulpped with a 240-nm detector 
and a 4.6-mm x 15-cm column that contains packing L7. 
The flow ratę is about 1.0 mL per minutę. Wash the column 
after each series of analyses with a mixture of acetonitrile 
and water (20:80) for 30 minutes; gradually change the 
composition of acetonitrile and water to 80:20 over 10 min¬ 
utes; continue to wash at 80:20 for 30 minutes; gradually 
change the composition to 50:50 over 10 minutes; and con¬ 
tinue to wash at 50:50 for another 30 minutes. Chromato¬ 
graph the Standard preparation , and record the peak areas 
as direeted for Procedurę: the column effldency for carprofen 
is not less than 4000 theoretical plates; the tailing factor is 
not morę than 2.0; and the relative standard deviation for 
flve replicate injections is not morę than 2.0%. Inject the 
Standard preparation in duplicate after every 12 injections or 
fewer of any other solution. The ratio of the average area of 
the duplicate injections to that obtained from the initial five 
replicate injections is 0.95 to 1.05. 

Procedurę —Separately inject equal volumes (about 20 pL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas¬ 
ure the areas for the major peaks. Calculate the percentage 
of the labeled eontent 01 carprofen (Ci^HuCINOi) In the 
portion of Tablets taken by tne formula: 

1W( 

tn which C s and C u are the concentrations, m mg per ml, of 
USP Carprofen RS In the Standard preparation and carprofen 
in the Assay preparation , respectively; and fu and r$ are the 
peak areas obtained from the Assay preparation and the 
Standard preparation , respectively. 
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Carteolol Hydrochloride 



C ł6 Hz4N|Os- HCI 328*83 

2(1 tf)-Quinolinone, 5-[3-[(l,1-dimethylethyl)amino> 
2-hydroxypropoxy]-3,4-dihydro-, monohydrochioride; 
3-[3-(temButylamino)-2-hydroxypropoxyT3,4-dihydrocarbo- 
styril monohydrochioride [51781 -21 -ój. 

DEFINmON 

Carteolol Hydrochloride contains NLT 98*0% and NMT 
101.5% of carteolol hydrochloride (CtsHmN^Os ■ HCI), caf- 
cufated on the dried basis. 

IDENTIFICATION 

• A* INFRARED ABSORPTION (197K) 

* B. ULTRAVIOlET ABSORPTION (197U) 

Sample solution: 10 pg/mL 
Medium: Water 

Acceptance criteria: Meets the requirements 

• C Chloride and Sulfate, Chloride (191) 

Sample soiution: 20 mg/ml 
Acceptance criteria: Meets the reguirements 

ASSAV 

* Procedurę 

Buffer: 0*67 g/L of di basie sodium phosphate prepared 
as folfows. Dissolve 1*34 g of dibasrc sodium pnosphate 
in 1900 mL of water, adjust with 1 M phosphoric acid 
to a pH of 6.0 ± 0.05, and dllute with water tn voJiime. 
Mobile phase: Acetonitrile and Buffer (250:750) 

[Notę—I ncreasing the proportion of pH 6.0 buffer in- 
creases resolution.] 

Standard stock solution: 1 mg/ml of USP Carteolol 
Hydrochloride RS in water 

Standard solution: 0.1 mg/ml of USP Carteolol Hydro¬ 
chloride RS from Standom stock solution prepared as fol¬ 
io ws, Transfer 10 mL of Standard stock solution to a 
100-mL volumetric fiask containing 5 mL of acetonitrile, 
and dilute with water to volume. 

System suitability stock solution: Dissolve 50 mg of p- 
acetotoluidide in a 100-mL volumetric fiask in 50 mL of 
acetonitrile, and dilute with water to volume. 

System suitability solution: 0.05 mg/mL of p- 
acetotoluidide and 0.1 mg/ml of USP Carteolol Hydro¬ 
chloride RS in water from System 5u/tob/7/ty stock solution 
and Standard stock soiution 

Sample stock solution: 1 mg/mL of Carteolol Hydro¬ 
chloride in water 

Sample solution: 0.1 mg/mL of Carteolol Hydrochlo¬ 
ride in water prepared as follows. Transfer 10.0 mL of 
Sample stock solution to a 100-mL vołumetric fiask con¬ 
taining 5 ml of acetonitrile, and dilute with water to 
volume. 

Chromatographio system 

(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 252 nm 
Column: 3.9-mm x 30-crn; packing LT 
Flow ratę: 1 mL/min 
Injection volume: 20 pi 
System suitability 

Samples: System suitability solution and Standard 
solution 

[Nott— The re!ative retention times for carteolol and p- 
acetotoluidide are 0*8 and 1 *0, respectively.] 


Suitability reguirements 
Resolution: NLT 3 between carteolol and p- 
acetotoluidide, System suitability solution 
Relative standard deviatlon: NMT 2*0%, Standard 
solution 
Anafysis 

Samples: Standard soiution and Sample solution 
Calculate the percentage of carteolol hydrochloride 
(CifiH^NjOi ■ HCI) tn the portion of Carteolol Hydro¬ 
chloride taken: 

Result = (fu/fs) x (Cs/Cu) x 100 

r u = peak response from the Sample soiution 

r$ = peak response from the Standard solution 

Cs = concentration of USP Carteolol Hydrochloride 
RS in the Standard solution (mg/ml) 

Cu = concentration of Carteolol Hydrochloride in 
the Sample soiution (mg/mL) 

Acceptance criteria: 98.0%-1GT«5% on the dried basis 

IMPURITIES 

* Residue on Ignition (281): NMT 0.1% 

* Arsenjc, Method II (211): NMT 3 ppm 

Delete the foftowing: 

•• Heaw Metals, Method t (231): NMT 20 ppm* t 

Jan-2010) 

* Organk Impurities 

Standard solution A: 0.5 mg/mL of USP Carteolol Hy¬ 
drochloride RS in meihanoi 

Standard solution B: Dilute 5.0 ml of Standard solution 
A with methanol to 50 mL. 

Standard solution C: Dilute 5.0 mL of Standard solution 
B with methanol to 10 mL* 

Sample solution: Transfer 250 mg of Carteolol Hydro¬ 
chloride to a 10-mL yoJumetric fiask, and dissolve in 
methanol, using heat or sonication tf necessary to 
achieve dissolution. Dilute with methanol to volume. 
Chromatographic system 
(See Chromatograpny (621), Thin-Loyer Chromato¬ 
grafy.) 

Modę: TLC 

Adsorbent: 0.25-mm layer of chromatographic silica 
gel mbiture 

Application volume: 10 jut 

Developing solvent system: Chloroform, methanol, 
and ammonium hydroxlde (50:20:1) 

Analysis 

Samples: Standard Solutions A t B t and C and Sample 
solution 

Linę a chromatographic chamber with fil ter paper, and 
saturate the paper with the Developing solvent system * 
Allow the spots on the piąte to dry, place the piąte in 
the chamber, and develop until the solvent front has 
moved three-fourths of the length of the piąte. Re- 
move the piąte from the chamber, and allow to air- 
dry. Examine the piąte under short-wavelength UV 

Acceptance criteria 

The R r value of the prindpal spot from the Sample so/u- 
tion corresponds to that from Standard solution A. 
?ndividual impurities: Comparę the si2es and intensi- 
ties of any spots other than the prindpal spot from the 
Sample solution with those of the prindpal spots from 
the Standard Solutions : no spot exceeds in size or in¬ 
tercity the prindpal spot from Standard solution B , 

NMT 0.2%. 

Totaf impurities: The sum of all the impurity spots t$ 
NMT 0.5%. 
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5PECIFIC TESTS 

* PH {791) 

Sample solution: 10 mq/mL 
Acceptance criteria: 5 ♦0-6.0 

• LOSS ON DryJNC (731) 

Analysis: Dry a sample at 105° for 3 h, 
Acceptance criteria: NMT 0,5% 

ADDITIONAL REQUIREMENT5 

• Fackaging and Storage: Preserve in well-closed 

containers. 

* USP Riference Standards <11> 

USP Carteolol Hydrochloride RS 


Procedurę —Separately inject equal volumes {about 20 pi) 
of the Standard preparation and tne Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the areas for the major peaks. Calculate the quantity, in 
mg, of Ci S H24Na0 3 ■ HCI in each mL of the Ophthalmic Solu- 
don taken by the formula: 

100 (C/V)(r u /n) 

in which C is the concentration, in mg per mL, of USP 
Carteolol Hydrochloride RS in the Standard preparation;V is 
the volume, in ml, of Ophthalmic Solution taken; and r 0 
and r s are the carteobf peak responses obtained from the 
Assay preparation and the Standard preparation, respectively. 


Carteolol Hydrochloride Ophthalmic 
Solution 


» Carteolol Hydrochloride Ophthalmic Solution is 
a stenie, aqueous, isotonic solution of Carteolol 
Hydrochloride. It contains a suitable antimicrobial 
preservative. It contains not less than 90,0 per- 
cent and not morę than 110.0 percent of tne la- 
beled amount of C 16 H 24 N 2 O 3 * * HCI. 


Carteolol Hydrochloride Tablets 

DEFINITION 

Carteolol Hydrochloride Tablets contain NLT 90.0% and 
NMT 110.0% of the labeled amount of carteolol hydro- 
chioride ■ HCI), 

IDENTIFICATION 

• A. The retention time of the Sample solution corresponds 
to that of the Standard solution t as obtained in the Assay. 



Packaging and storage —Preserve in tight containers. 

USP Referenci standards (11)— 

USP Carteolol Hydrochloride RS 

Identification— 

A: Prepare a test solution by diluting a suitabte vo!ume of 
Ophthalmic Solulion with water, if necessary, to obtain a 
solution containing about 1 mg of carteolol hydrochloride 
per mL. Separately apply lOpL of the test solution and 
lOpL of a Standard solution of USP Carteolol Hydrochloride 
RS in water containing about 1 mg per mL to the starting 
linę of a thin-layer chromatographic piąte (see Chromatogra- 
piiy (62 1)) coated with a 0.25-mm layer of chromatographic 
siliea gel mixture. Allow the spots to dry, Une a chromato¬ 
graphic thamber with filter paper, and saturate the paper 
with a solvent system consisting of a mkture of chloroform, 
methanol, and ammonrum hydroxide (50:20:1). Place the 
piąte in the cham ber, and deve!op the chromatogram until 
the solvent front has moved about three-fourths of the 
length of the piąte. Remove the piąte from the chamber, 
and allow to air-dry. Examine the pfate under $hort-wave- 
lenglh UV light: the Rf value of the principal spot rn the 
chromatogram obtained from the test solution corresponds 
to that in Ihe chromatogram obtained from the Standard 
solution. 

B: The retention time of the carteolol peak in the chro¬ 
matogram of the Assay preparation obtained as directed in 
the Assoy corresponds Lo that in the chromatogram of the 
Standard preparation , as obtained in the Assay, 

Ster Hity Test s (71)—It meets the reguirements when 
tested as directed for Membranę Filtration under Test for 
Sterility of the Product to be Examined, 
pH (791): between 6.0 and 8,0. 

Assay—- 

pH 6 ,0 buffer, Mobile phase , Diluent* Standard preparation, 
Resolution solution, and Chromatographic system —Proceed as 
directed rn the Assay under Carteohi Hydrochloride. 

A ssay prepara t io n —Tf a n sf e r a n a c c u ra te ly m ea s u red vof- 
ume of Ophthalmic Solution, equivalent Lo about 10 mg of 
carteolol hydrochloride, to a 100-mL volumetnc fiask, dii u te 
with Difuent to volume, and mix, Pass a portion of this solu¬ 
tion through a filter hav[ng a porosity of 0,5 pm or finer, 
discarding the first 2 mL of the f if tratę, and use the fil tratę 
as the Assay preparation * 


ASSAY 

• Procedurę 

Buffer: 0.67 g/L of dibasic sodium phosphate prepared 
as foflows, Dissolve 1.34 g of dibasic sodium pnosphate 
m 1900 mL of water, adjust with 1 M phosphoric add 
to a pH of 6.0 ± 0.05, and dilute with water to volume. 
Mobile phase: Acetonitrile and Buffer (250:750) 

[Notę—I ncreaslng Lhe proportion of buffer increases 
resolution.] 

Diluent: Methanol and Buffer (50:50) 

Standard stock solution: 1 mg/mL of USP Carteolol 
Hydrochloride RS in water 

Standard solution: 0.1 mg/mL of USP Carteolol Hydro- 
chioride RS from Standara stock solution prepared as fol¬ 
io ws. Transfer 10 ml of Standard stock solution to a 
100-mL voiumetric fiask containing 5 mL of acetonitrile, 
and dilute with water to volume. 

System suitability stock solution: Dissolve 50 mg of p- 
acetotoluldlde in a 100-mL volumetric fiask in 50 mL of 
acetonitrile, and dilute with water to volume. 

System suitabifity solution: 0,05 mq/mL of p- 
acetotofuidide and 0,1 mg/mL of USP Carteolol Hydro¬ 
chloride RS in water from System suitabitity stock solution 
and Standard stock solution 

Sample solution: Nominally 0,1 mg/mL of Carteolol 
Hyorochioride in Diluent prepared as follows. Transfer 
an amount equivalent to 10 mg of carteolol hydrochlo¬ 
ride from NLT 20 finely powdered Tablets to a 100-mL 
volumetric fiask. Add 50 ml of Diluent f and shake by 
mechanical means for 1 h. Add 5 mL of acetonitrile, 
and dilute with Diluent to votume. Pass a portion of this 
solution through a suitable filter of 0,5-pm or finer porę 
srze, discarding the first 2 mL of fiftrate. Use the elear 
flltrate as tlie Sample solution. 

Chromatographic system 
(See Chrom atogropny (621), System Suitabifity*) 

Modę: LC 

Detector: UV 252 nm 
Column: 3,9-mm X 30-cm; packing LI 
Flow ratę: 1 mL/min 
Injection voiume: 20 ^iL 
System suitability 

Sampfes: System suitability solution and Standard 
solution 

[Notę —The relative retention times for carteolol and p- 
acetotoluidide are 0.8 and 1.0, respecdvely.] 
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Suitability requirements 
Resolutlon: NIT 3 between earteolol and p- 
acetotoluidide, System suitability soiution 
Relatlve standard deviation: NMT 2.0%, Standard 
soiution 
Analysis 

Samples: Standard soiution and Sampie soiution 
Calculate the percentage of the labeled amount of 
earteolol hydrochloride (Gid^N^Oa ■ HCf) in the por- 
tion of Tablets taken; 

Result = (ru/n) x (C$fQ) x 100 

r u - peak area of earteolol hydrochloride from the 
Sampie soiution 

r$ = peak area of earteolol hydrochloride from the 
Standard soiution 

Cs - concentration of USP Carteolol Hydrochloride 
RS tn the Standard soiution (mg/ml) 

Cu - nominał concentration of carteolof 

hydrochloride in the Sampie soiution 
(mg/mL) 

Acceptance critena: 90.0%-l 10.0% 

PERFORMANCE TESTS 

* Dissolution (711) 

Medium: Water; 900 ml 
Apparatus 2: 50 rpm 
Time: 30 min 

Buffer: Dissolve 2.0 g of monobasic potassium phos- 
phate in water to make 1 L of soiution. 

Mobile phase: Acetonitrile and Buffer (400:600) 
Standard soiution: 1.U pg/mL of USP Carteolol Hydro¬ 
chloride RS, where L h the labeled amount, in mg, of 
carteolol hydrochloride per Tablet 
Sampie soiution: Pass a portion of the soiution under 
test through a filter of 1-um orfiner porę size, discard- 
ing the first 2 mL of the filtrate. 

Chromatographic system 
(See Chromatography (62 1), System Suitability.) 

Modę: LC 

Detector: UV 252 nm 
Column: 3.9-mm x 30-cm; packing LI 
Flow ratę: 1 m L/min 
Injection volume: ISjliL 
System suitability 
Sampie: Standard soiution 
Suitability requirements 
Relative standard deviation: NMT 2% 

Analysis 

Samples: Standard soiution and Sampie soiution 
Calcu late the percentage of the labeled amount of 
carteolol hydrochloride (C^H^N^O* > HCI) dissolved: 

Result = (Wr s ) x (O/O x V x 100 

fu - peak response of the Sampie soiution 

r$ = peak response of the Standard soiution 

Cs - concentration of USP Carteolol Hydrochloride 
RS in the Standard soiution (mg/ml) 
i = la bel daim (mg/Tablet) 

V = volume of medium, 900 mL 
Tolerances: NLT 80% (Q) nf the labeled amount of 
carteolol hydrochloride - HCI) 

* UNIF0RM1TY OF DosaGE UNITS (905): Meet the 

reguirements 

IMPURITIES 

* Limit of Dehydrocarteolol Hydrochloride 

Buffer, Mobile phase, and Diluent: Proceed as dl 
rected in the Assay. 

Standard soiution: 1 pg/mL of USP Dehydrocarteolol 
Hydrochloride RS in Diluent 

Sampie soiution: Transfer an amount nominalty equtva' 
lent to 10 mg of carteolol hydrochloride from NLT 20 
finefy powdered Tablets to a IGtTmL volumetric fiask, 


add 50 ml of Diluent , and shake by mechanical means 
for 1 h. Dilute wtth Diluent to vo!ume. Pass a portion of 
this soiution through a filter of 0.5-|im or flner porę 
s i ze, 

Chromatographic system 

(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: Fluorometric, with emtation at 300 nm and 
a 418-nm emission filter 
Column: 3.9-mm x 30-cm; packing LI 
Flow ratę: 2 mL/min 
Injection volume: 20 pL 
System suitability 
Sampie: Standard soiution 
Suitability requirements 
Relative standard deviation: NMT 5% 

Analysis 

Samples: Standard soiution and Sampie soiution 
Caiculate the percentage of dehydrocarteolol hydro¬ 
chloride in the portion of Tablets taken: 

Result = (te/rj x (Cj /Cu) x 100 

ru - peak response of dehydrocarteolol from the 
Sampie soiution 

H - peak response of dehydrocarteolol from the 
Standard soiution 

C s - concentration of USP Dehydrocarteolol 

Hydrochloride RS in the Standard soiution 
(mg/mL) 

Cu = nominał concentration of carteolol 

hydrochloride in the Sampie soiution 
(mg/mL) 

Acceptance criteria: NMT 1.0% 

ADDITIONAL REQUIREMENTS 

• Packacing and STOJtAGE: Presen/e in tight containers. 

* USP Reference Stanoards (11) 

USP Carteolol Hydrochloride RS 
USP Dehydrocarteolol Hydrochloride RS 
5 - (3 - ted-B u ty I a m i no-2 my d ro xy)-p rop oxy ca rbos ty ri I 
hydrochloride. 

C 16 H 22 N 2 O 1 - HCI 326.82 


CarvediIol 



C 2 .H 26 N 2 O 4 406.47 

2-Propanol, 1 -(9tf-carbazol4-yloxy)-3-[[2-(2- 
methoxvphenoxy)ethy l]am i no]-, (±)-; 

(±)-1 -(Ca rbazoM-y loxy)- 3 -[ [2-(o-methoxyphenoxy)eth- 
yl]amino]-2-propanol [72956-09-3], 

DEFINITION 

Carvedi!ol contains NLT 98.0% and NMT 102.0% of 
caltulated on the dried basis. 

IDENTIFICATION 

* A, INFRARED ABSORFTJON <197K) 

* B. The retention time of the major peak of the Sampie 

soiution corresponds to that of the Standard soiution , as 
obtained in the Assay. 

ASSAY 

* Procedurę 

Buffer: 2.72 g/L of monobasic potasstum phosphate, 
Adjust with dilute phosphoric acid to a pH of 2.0, 


USP Monographs 






3224 Carvedilol / Officiol Monographs 


USP 40 


Mobile phase: Acetonitrile and Buffer (31:69) 

System suitability solution: 0.05 mg/ml each of USP 
Carvedifof RS and USP Carvedilol Related Compound A 
RS in Mobile phase 

Standard solution; 0.04 mg/ml of USP Carvedilol RS in 
Mobile phase 

Sample solution: 0,04 mg/ml of Carvediiol in Mobile 
phase 

Chromatographic system 
(See Chromotograpny {62^) / System Suitability.) 

Modę: LC 

Detector: UV 240 nm 

Column: 4.6-mm x 15-cm; 5-jim packing L7 
Column temperaturę: 55° 

Flow ratę: 1 mL/min 
Run ttme: 60 min 
Injeetion size: 10 |il 
System suitability 
Sample: System suitability solution 
Suitability requirements 
Resolutron: NLT 4.0 between carvedilol and 
carvedilol related compound A 
Tailing facton NMT 1.5 for the carvedilol peak 
Relative standard devjation: NMT 2% 

Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of carvedilol (CnH^N^dt) in 
the portion of the sample taken: 

ResuJt - (r v /n) x (QfC v ) x 100 

r u - peak response of carvediIol from the Sample 
solution 

rs = peak response of carvedilol from the Standard 
soiution 

Cs - concentration of carvedilol in the Standard 
solution (mg/ml) 

Cu = concentration of Carvedilol in the Sample 
solution (mg/mL) 

Acceptance criteria: 98.0%-102.O% on the dried basis 

IMPURITIES 

* Residue on Ecnition (281): NMT 0.1% from 1 g 
Oefete the folfowing: 

•» Heavy Metals, Method II (231): NMT 10 ppm« ( okicmi i* 

|sn-20lBj 

* Organic Impurities, Procedurę i: [Notę—G n the basis 
of the impurities present, perform either Organie Impuri¬ 
ties, Procedurę 1 or Organic Impurities, Procedurę 2, Or¬ 
ganie Impurities, Procedurę 2 is recommended when 
carvedilol related compound F ts a potentlal impurity.] 
Buffer and Mobile phase: Frepare as directed in the 

Assay, 

System suitability solution: 0.05 mg/mL each of USP 
Carvedilof RS and USP Carvedilol Related Compound C 
RS in Mobile phase 

Standard solution: 1 ug/ml each of USP Carvediiol RS, 
USP Carvedilol Related Compound A RS, USP Carveditol 
Related Compound 8 RS, USP Carvedifol Related Com- 
ound D RS, and USP Carvedilo! Related Compound E 
S, and 0.2 pg/mL of USP Carvedilol Related Com¬ 
pound C RS in Mobile phase 
Sample solution: 1 mg/mL of Carvedilol in Mobile 
phase 

Chromatographic system 

(See Chromatography (621), System Suitability .) 

Modę: LC 

Detector: Dual wavelength, UV 220 and 240 nm. Use 
220 nm for ouantitating earvedrlol related compound 
E, and use 240 nm for carvedilol and all other related 
compounds. 


Column: 4,6-mm x 15-cm; 5-pm packing L7 
Column temperaturę: 55° 

Flow ratę: 1 mL/min 
Injeetion size: 20 pL 

System suitability 
Sample: System suitability solution 
Suitability requirements 

Resolution: NLT 17 between carvedilol and carvedilol 
related compound C 

Analysis 

Samples: Standard soiution and Sample solution 
Calculate the percentage of carvedilol related com¬ 
pound A, carvediJol related compound B, carvedtlof re¬ 
lated compound C, carvedilol related compound D, 
carvedilol related compound E, and any other indiyid- 
uai impurity in the portion of CarvedifoJ taken: 

Result = (Wfs) x (Cs/Cu) x 100 

ru - peak response of the corresponding related 
compound or any other impurity from the 
Sample solution 

rs = peak response of the corresponding related 
compound from the Standard solution. To 
calculate the percentage of any other 
individual impurity use the peak response of 
carvedilol 

Ci = concentration of the corresponding related 

compound in the Standard solution (mg/ml). 
To calculate the percentage of any other 
impurities for Ci, use the concentration of 
USP Carvedilol RS. 

Cu - concentration of Carvedi!ol in the Sample 
solution (mg/ml) 

Acceptance criteria: See Table 1 . 


Table 1 


Marne 

Relative 

Rctcntion 

Time 

Acceptance 

Criteria, 

NIVIT 

Carvedilol related compound E J 

0.35 

0.1 

Carvedifol related comoound A** 

0,52 

OJ 

Carvedilol bisalkylpyrocaiechol 
derivative fif present)* 

0,70 

OJ 5 

Caryedrlol 

1,0 

__ 

Carvedilof related mmponnd C d 

3.6 

0.02 

Carvedilol related comoound O r 

5.0 

0.1 

Carvedi!oi related comoound B 1 

8,5 

OJ 

Anv other individual imourity 

_ 

OJO 

Total impurities 


Q.5n 


* 2-(2-Methoxyphenoxy)elby1 aminę, 

13 1 ■ (4 ■ (2 ■ Hy droxy- 3-{2 ■ (2- methox y p h e n o xy)et h y I a mi no)p ropo xy) -9 H - 
carba zol- 9-y [)- >(2 -{2-methoxyphenoxy)etnyitmino) prupan-2 ■ ol, 
e 3,3 # 42,2'-p i24^enylenebls(0Ky)]bls(ethane-2,1-cliyl)lbistazanedlyl}bis(1 - 
(9 H-ca rbazol-4-y loxy)propa n-2-of). 

* 1 9 W-Ca rbazoM -y loxy3- (benzy l(2-(2-met hoxy phenoxy)ethy I)- 
amino)propan-2-ol. 

* 4 "(Oxi ra rt-2 -y Smet hoxy )*9H<a rbazole, 

' 3,3 -£2-(2-MeŁ h oxy phenoxy)ethy 3 aza ned iyI )bi s( 1 - (9 H -ca rbazoU-y l- 
Qxy)prop^n~2"Dl)- 

o Disregard any impurity less than 0 01% 

• Organic Impurities, procedurę i 

Solution A: Acetonitrile and trifluoroacetic acid 

( 100 : 0 . 1 ) 

Solution B: Trifluoroacetic acid and water (0.1:100) 
Diluent: Acetonitrile, trifluoroacetic acid, and water 
(22:0.1:78) 

Mobile phase: See Tobie 2. 
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Table Z 


Time 

(min) 

Solution A 

(%> 

Solution B 
(%) 

0 

22 

78 

20 

22 

78 

33 

38 

62 

45 

3o 

62 

55 

55 

45 

65 

55 

45 

68 

22 

78 

80 

22 

78 


System suitability solution: 1.0 mg/mL of USP 
Carvedilol System Suitability Mixture RS in Diluent 
Sample solution: 1 mg/mL of CarvediIol in Diluent 
Chromatographic system 
(See Chromatogropny (621), System Suitability.) 

Modę: LC 

Detector: UV 240 nm 

Column: 4.6-mm x 15-cm; 5jtm packing L68 
Column temperaturę: 30° 

Fłow ratę: 1,4 mL/mtn 
Injection stze: 20 pi 
System suitability 
Sample: System suitability solution 
Suitability reguirements 
Resolution: NLT 1,8 between carveditol and 
carvedilol related compound F 
Analysis 

Sampie: Sample solution 

CaJculate the pereentage of each impurity in the por- 
tion of Carvedifol taken: 

Result = (rJr T ) x 100 

ru - peak response for each impurity in the Sample 
solution 

rr - sum of all the peak responses in the Sampie 
solution 

Acceptance tri te ri a: See Tobie 3 * 


labie 3 


Name 

Relative 

Retention 

Time 

Acceptance 
Criteria, 
NMT (%) 

Carvedilol related compound A J 

0.7 

0.1 

Carved3lol 

1*0 


Carvedilol related compound F & 

T2 

0.1^ 

N- tsopro pyka rved iloh* 

3 6 

0.1 

Carvedilol related compound C f 

i.a 

0.02 

Carvedtfol related compound B [ 

2.1 

04 

BiscarbazoJe^ 

3 

0 1 


n 1 - (4 -(2 -Hydro xy -3-(2-{2-m ethoxy ph en ox y )el hy la mtno)p rop oxy )- 
9 Hea rba^oL9 -y I)- 3 -(2-(2 - met hoxy ph en pxy)ethyia m Ino) p ropan-2- o I. 
h 1 -{2(2 -Methoxy p h enoxy )e i hylamino) -3 *(6, 7 1 8,9-tetra hydro- 5 H< a rbazo I- 
A -y 1 oxy)propa n -2-ol. 

c This impurity is ouantitated u sino the procedurę under Organie Impuri- 
iies, Procedurę 3; CorvL ł d//o/ Related Compound F, 

d 1 -(H-Ca rbazol- 4 -yloxy)- 3 ■ [{2 -(2-methaxy phenoxy)ethy IJ W-is opropy la m i- 
noj-2-propanol. 

e T (9 H- Ca rbazoM 'yloxy> 3 -(benzyl (2 (2- m eth oxyphenoxy)ethyl)a m i no)* 
propan-2-ol. 

1 3,3 < *(2-(2-Methóxyphenojty)ethylazanediyf)bis(i -{9ff*carbazol-4*yl* 
0 xy)propan- 2 - 0 l), 

fl1,3- Bis-(9 H-ca rbaia M-yloxy)-2-propano1. 


Tabte 3 (ConflnNed) 


Na me 

Relatfye 

Retention 

Time 

Acceptance 
Criteria, 
NMT (%) 

Arw other individual impurity 

_ 

OJ 

Total impurities 

— 

0.5 


* 1 -(4-(2-Hyd roxy- 3 -(2*(2-m e Lhoxy phenoxy )ethv la m i no) propoxy )* 

9 Hea rbazof-9*y I)- 3 * (2(2 - me th oxy pnen oxy jethyla mino) p ropan-2 -ol. 

n 1 -{2-(2-MethoxyphenQxy)ethylammo)-3-C6, 7,8 r 9-tetrahydro-5W-carbazol- 

4-y1oxy)propan-2-oL 

c This impurity Is guantitated usinn the procedurę under Organie tmpuri- 
ties f Procedurę i; C arvediloi Retatea Compound f, 
d T-(HTarbazoM -y loxyT 3J[2*(2*methoxyphen oxy )ethy I] N-isopropylamh 
no]-2-propanoi. 

* 1 -(9H*Car bazol-4 -y loxy)-3-(benzy l{2.-( 2-me t hoxyphenoxy >ethy l)a m ino)* 
proparv2-0L 

1 X y<M2* M (Hhoxy phenoxy)ethy lazanediy I) bts(1 -{9 H-carbazo 1-4 -y L 
oxy)propan-2-oiy 

9 1,3-8i5-(9rt-carbazol^yloxy)-2-propanoL 

a OR GANIĆ IMPURITIES, PROCEDURĘ 3: CARVEDILOL RELATED 

Compound F (if present) 

Solution A: Tritluoroacetic atid and water (0,5:100) 
Solution B: Methanol and trifluoroacetic arid (100:0,5) 
Diluent: Water and acetonitrile (1:1) 

Mobile phase: Solution A and Solution B (65:35) 
System suitability solution: 1,5 mg/mL of USP 
Can/edilol System Suitability Mrxture RS in Diluent 
Sampie solution: 1.5 mg/mL of Carvedilol in Diluent 
prepared as folJows. Initially add Diluent to fi!! about 
80% of the total volume. Sonicate briefly to facilltate 
dissolution, Cool, and dilute with Diluent to volume. 
Chromatographic system 
(See Chromatogropny (621), System Suitability .) 

Modę: LC 

Detector: UV 226 nm 

Column: 4.6-mm x 30-mm; 3-/im packing L7 
Column temperaturo: 40° 

Flow ratę: 2 mL/min 
Injection size: 10 juL 
System suitability 
Sampie: System suitability solution 
Suitability reguirements 
Resolution: NLT 2.0 between carvedilol and 
carvedilol related compound F 
Analysis 

Sampie: Sample solution 

Calculate the pereentage of carvedilol related com¬ 
pound F in the portion of the sample taken: 

Result = (r u ln) x (1/f) x 100 

r u = peak response of carvedilol related compound 
F from the Sample solution 

r T - sum of the peak responses of carvedilof and 
carvedilo! related compound F from the 
Sample solution 

T = relative response factor, 1J 
Acceptance criteria: NMT0.1% 

SPECIFIC TESTS 

* Loss ON Drying (731): Dry a sample at 105° for 3 h: it 

loses NMT 0,5% of its weight, 

ADDITIONAL REQUIREMENTS 

* Packaging and Storage: Preserve in tight Containers, 

ancl storę at controiled room temperaturę. 

* Labeling: If a test for Organie Impurities by HPLC other 

than Procedurę 1 is used, then the labeling States the test 
with which the artide complies. 
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• USP Referenci Standard! (11) 

USP Caryedilol RS 

USP Caryedilol Related Compound A RS 
1 -(4-(2-Hydroxy-3-(2-(2-methoxy- 
phenoxy)ethyfamino)propoxy)-9W<arbazo3-9-yl)- 
5-(2-(2-methQxyphenoxy)ethylamino) propan-2-ol. 
C m H4 3 N 3 0 ? 629.74 

USP Caryedilol Related Compound B RS 
3,3'- (2 -(2 - Met h oxy p h e n oxy)ethy laza n e d ly 1) b i s (1 -(9 H- 
carbazoMCylGxy)propan-z-ol). 

C l5 H| 9 N 3 0* 645.74 

USP Caryedilol Related Compound C RS 

1- (9H-Carbazoh4-yloxy)-3-(Denzyl(2-(2-methoxyphen- 
oxy)ethyl)amfno)propan-2-ol. 

C 3 iHj Z N 2 0^ 496.60 
USP Caryedilol Related Compound D RS 
4-(Oxiran-2-ylmethoxy)-9H-carbazole. 

CisHi 3 N0 2 239.27 
USP Caryedilol Related Compound E RS 

2- (2-Methoxyphenoxy)ethyl aminę. 

C 9 H, 3 N0 2 167.21 

USP Carvedilol System Suitability Mixture RS 
Mixture of approximately 0.1% carvedilol related com¬ 
pound F (]-(2-{2-MethoxyphenQxy)ethylamino)-3-(2,3, 
4,9-tetrahydro-1 H-carbazol-5-yloxy)propan-2-ol) In a 
matn'x of caryedilol drug substance. 


Caryedilol Tablets 


DEFINfTION 

Carvedilol Tablets contain NIT 90.0% and NMT T10.0% of 
the Jabeled amount of caryedilol (C^HzfiNzO*). 



IDENTIFICATION 

* A. The retention time of the major peak of the Sample 

solution corresponds to that of the Standard solution, as 
obtained in the Assay. 

* B. ULTRAV10LET ABSORPTION (197U) 

Wavelength rangę: 250-400 nm 
Celi: 0.2 cm 

Sampfe solution: 0.125 mg/ml of caryedilol prepared 
as follows. Place 10 Tablets in a 150-mL poiypropylene 
tubę, and disintegrate the Tablets in metnanol (100 ml 
for the Tablet strengths 3.125, 6.25, and 25 mg, and 
50 mL for the Tablet strength 12.5 mg) using a rne- 
chanical homogenizer. Transfer the homogenate to an 
appropriate yolumetric fiask, and dilute with methanol 
to volume. Pass through a suita ble PTFE filter of 0.45- 
pm porę size. 


ASSAY 
* Procedurę 

B uff er: Dissolve 0.7 g of anhydrous monobasic potas- 
sium phosphate in 500 ml of water, and add 10 mL of 
tnethylamine. Adjust with phosphonc add to a pH of 
3,0 ±0.1. 

Mobile phase: Dissolye 1.04g of sodium dodecyl sul- 
fate in 150 mL of Buffer in a 2-L yolumetric fiask, and 
sonicate. Add 720 ml of acetonitrile, and dilute with 
water to volume. Pass through a nylon 66 filter of 0.2- 
pm porę size. 

Diluent: Methanol and 1 M hydrochioric arid (9:1) 
Methanol solution: Methanol and water (1:1) 

Standard solution: 0.0125 mg/mL of USP Caryedilol RS 
prepared as follows. Dissolve a guantity of USP 
Caryedilol RS in a mtxture of Diluent and water (9:1), 
and sonicate until the solution is elear. Dilute with 
Methanol solution to obtain the required finał 
concentration. 

Sample stock solution: Transfer a portion of the pow- 
dered Tablets (NLT 20), equfvalent to 25 mg of 
caryedilol, to a 100-mL yolumetric fiask, Ada 10 ml of 


water, shake by hand, then add 70 mL of Diluent, and 
sonicate for 30 min. Shake on a mechanical shakerfor 
about 30 min, and dilute with Diluent to volume to 
prepare a 0.25-mg/mL solution. Centnfuge an appropri¬ 
ate amount (about 50 mL) at 2000 rpm for 10 min. 
Sample solution: 0,0125 mg/mL of caryedilol in Metha¬ 
nol solution from the Sample stock solution . Pass a por¬ 
tion of the solution through a suita ble syringe filter of 
0.45 pm porc size, discara the first 5 mL, and use the 
filtrate as the Sample solution, 

ChromatographJc system 
(See Chromatograpny (621), System Suitability .) 

Modę: LC 

Detector: UV 240 nm 
Column: 4.6-mm x 50-mm; packing L7 
Column temperaturę: 40 c 
Flow ratę: 1 mL/min 
Run time: 30 min 
Injection size: 25 \xl 
System suitability 
Sample: Standard solution 
Suitability reguirements 
Tailing factor: NMT 2.0 
Relative standard deviation: NMT 2.0% 

Analysi s 

Samples: Standard solution and Sample solution 
Caloulate the percentage of the labeled amount of 
caryedilol (C^HzeNjO^) in the portion of Tablets taken: 

Result = (ru/fs) x (Q/Cu) x 100 

ru = peak response from the Sample solution 

n = peak response from the Standard solution 

Ci - concentration of the Standard solution 
(mg/mL) 

Cu = nominał concentration of the Sample solution 
(mg/mL) 

Acceptance criteria: 90.0%-110.0% 

PERFORMANCE TE5T5 
• Dissolution (711) 

Test 1 

Medium: 0.7% (7 mL/L) of hydrochloric add, adjusted 
with 50% (w/w) sodium hydroxide to a pH of 1 AS ± 
0.2; 900 mL; deaerated 
Apparatus 2: 50 rpm 
Time: 30 min 

Standard stock solution: Transfer about 7 mg of USP 
Caryedilol RS to a 250-mL yolumetric fiask. Add 5 ml 
of methanol, and sonicate until dissolved. Cool to 
room temperaturę, dilute with Medium to vo!ume, and 
mix well. 

Standard solution: On the basis of the label claim 
and using the Standard stock solution, prepare a solu¬ 
tion of USP Caryedilol RS in Medium havinq an appro¬ 
priate concentration (C*), as shown in Table L 


Tiible 1 


Label Claim 
(mq> 

Ci 

(mq/mL> 

25 

0.028 

12.5 

O.OH 

6.25 

0,00? 

3.125 

0.0035 


Sample solution: Pass a portion of the solution under 
test through a suitable filter of 0.45-pm porę size. 
Analytical wavelengths; 285 and 380 nm 
Path length: 1 cm 
Blank: Medium 

Analysls: Calculate the corrected absorbance of the 
Standard solution and the Sample solution: 

Acair = Azbs - Am 
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A corT - corrected absorbance of the Standard soiution 
or the Sample soiution 

A 2 &j - absorbance of the Standard soiution or the 

Sample soiution at 285 nm 

Am - absorbance of the Standard soiution at 380 nm 
Calculate the percentage of carvedilof dis$ofved: 

Result - (A u /A s ) x Cs x (V/L) x 100 

Au - corrected absorbance from the Sample soiution 

As = corrected absorbance from the Standard 

soiution 

Cs - corrected concentration of the Standard 
soiution (mg/ml) 

V - volume of Medium , 900 ml 
L - label claim (mg/Tablet) 

Tolerances: NLT 80% (Q) of the labeied amount of 
carvedilol (C^H^NzCh) is dissolved. 

Test 2: If the product complies with this test, the label- 
ing indicates that it meets USP Dissolution Test 2. 
Medium: Simulated gastric fluid without enzymes; 

900 mL 

Apparatus 2, Time, Standard stock soiution, Stan¬ 
dard soiution, Sample soiution, and Analysis: Pro- 
ceed as directed in Test h 

Tolerances: NLT 80% (Q) of the labeied amount of 
carvediloi (C^H^NiO^) is dissolved. 

Test 3: If the product complies with this test, the label- 
ing indicates that it meets USP Dissolution Test i. 
Medium: Simulated gastric fluid with pepsin, pH 1.45 
(dissolve 12.0 g of sodium chloride and 19.2 g of puri- 
fied pepsin (porcine origin, activity 800-2500 Units/ 
mg of protein) in 18 mL of hydrochloric acid and suffi- 
cient water to make 6 L; adjust with hydrochloric acid 
to a pH of 1.45); 900 mL 
Apparatus 2: 50 rpm 
Time: 30 min 

Buffer: 2.72 g/L of monobasic potassium phosphate in 
water. Adjust with phosphoric acid to a pH of 2.0 ± 
0.05. 

Mobile phase: Buffer and aceton itrile (650:350) 
Standard stock soiution: 1.4 mg/ml of USP Carvedilo! 
RS in methanol 

Standard soiution: Dilute the Standard stock soiution 
with Medium to obtain a finał concentration of (L/900) 
mg/mL, where i is the Tablet label claim, in mg. 
Sample soiution: Pass a portion of the soiution under 
test through a suitable fil ter of 0.45-j.im porę size. 
Chromatographic system 
(See Chromatograpny (62 1), System Suitability/) 

Modę: LC 

Detector: UV 240 nm 

Column: 4.6-mm x 15-mm; 5-pm packing L7 
Coiumn temperatura: 35° 

Ffow ratę: 1.5 m L/min 
injection size: 20 pL 
System suitability 
Sample: Standard soiution 
Suitability reguirements 
Column efficiency: NLT 3500 theoreticaJ plates 
Tailing factor: NMT 2.0 
Relative standard deviation: NMT 2.0% 

Anaiysls: Calculate the percentage ol carvedi!ol 
dissoived: 

Result = (rjri) x (C s /L) x V x 100 

r u = peak response from the Sample soiution 

r* - peak response from the Standard soiution 

Cj ~ concentration of the Standard soiution 
(mg/mL) 

L = label claim (mg/Tablet) 

V - volume of Meaium, 900 mL 

Tolerances: NLT 80% (Q) of the labeied amount of 
can/edilol (Ć^HańNjC),*} is dissolved. 


* Uniformity of Dosage Units (905) 

Buffer, Mobile phase, Diiuent, Methanol soiution. 
Standard soiution, Chromatographic system, and 
System suitability: Proceed as directed in the Assay . 
Sample soiution: 0.25 mg/ml of carvedilol prepared as 
follows. Place 1 Tablet into a volumetric fiask or appro- 
priate size, based on the label claim. Add water to the 
fiask up to about 10% of volume, and shake by hand to 
disin Leg ratę Lhe Tablet. Fili the fiask up to 75% of vol- 
ume with Diiuent, and sonicate for 30 min to obtain 
complete disintegration. Shake on a mechanical shaker 
for 30 min, allow to cool, and dilute with Diiuent to 
vofume. Centrifuge an appropriate amount of this solu- 
tion for 10 min at 2400 rpm, and transfer A ml of su- 
pematant into a 100-ml volumetric fiask. Fili the fiask 
to about 85% of volume with Methanol soiution , and 
sonicate for 20 min, with intermittent shaking. Dilute 
with Methanol soiution to vo!ume y and pass through a 
suita ble syringe fil ter of 0.45-pm porę size. 

Analysis 

Samples: Standard soiution and Sample soiution 
Calculate the percentage of carvedifol (C^H^N-A) jn 
the Tablet taken: 

Result = (r v /r 5 ) x (C s /G) x 100 

ru = peak response from the Sample soiution 

Cs = peak response from the Standard soiution 

G s concentration of the Standard soiution 
(mg/mL) 

Cu = nominał concentration of the Sample soiution 
(mg/mL) 

Acceptanoe criteria: Meet the reguirements 

IMPURITIES 

• Orcanic Impurities 

Buffer, Mobile phase, Diiuent, Methanol soiution, and 
Sample stock soiution: Prepare as directed in the 
Assay. 

Standard stock soiution: Use the Standard soiution 
from the Assay . 

Standard soiution: 1.25 pg/ml USP Carvedilof RS in a 
mixture of Diiuent and water (1:1) from the Standard 
stock soiution 

Sample soiution: Dilute with water to voiume, 25 mL 
of tne supernatant from the Sample stock soiution in a 
50-mL volumetric fiask. Pass a portion of the soiution 
through a suita ble syringe fil ter of 0.45-|nm porę size. 
Chromatographic system: Proceed as directed in the 
Assay, except for injection size . 

Injection size: 15 |iL 
System suitability 
Sample: 5f an dard soiution 
Suitability requirements 
Tailing factor: NMT 2.0 
Relative standard deviation: NMT 3.0% 

Analysis 

Samples: Standard soiution and Sample soiution 
Calculate the percentage of eaeh impurity in the por¬ 
tion of Tablets taken: 

Result = (ru/rj) x (G/G) x 100 

fu = peak response of each impurity from the 
Sample soiution 

r% - peak response of carvedilof from the Standard 
soiution 

G = concentration of USP Carvedilol RS in the 
Standard soiution (mg/mL) 

G - nominał concentration of carvedilol in the 
Sample soiution (mg/mL) 

Acceptanee criteria 

lndividual impurities: NMT 0.2% (spectfred or 
unspecified) 
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Total impurities: NMT 1.0% 

[Notę —Disregard any peaks with a relatlve retention 
time less than or equal to 0.04 and peaks with less 
than 0.05% of the nominał earvediloJ peak response in 
the Sample solution J 

ADDITIONAL REQUIREMENTS 

* Packaging and Storage: Preserve in tight, light-resistam 
rnntainers protected from moisture. Storę at eontrolled 
room temperaturę. 

* Labeung: When morę than one Dissolution test is given, 
the labę ling States the test used only if Test 1 is not used. 

* USP Reference Standards (11) 

USP Carvedilo! RS 


Casantfiranol 


» Casanthranol is obtained from Cascara Sagrada. 
It contains in each 100 g not less than 20.0 g of 
total hydroxyanthracene derivatives calculated on 
the dried basis, calculated as cascaroside A. Not 
less than 80 percent of the total hydroxyanthra- 
cene derivatives conststs of cascarosides, calcu¬ 
lated as cascaroside A. 

Packaging and storage—Preserve in tight, Irght-resistant 
containers, at a temperaturę not exceedmg 30°. 

Loss on drying {731)—Dry it in yacuum at 80° for 
16 hours: \t loses not morę than 10.0% of its weight. 
Residue on jgnition (281): not morę than 4.0%. 

Defete the following: 

®Heavy metals, Method II (231): 0,0025%.# ^1 . pjn zom 

Assay for total hydroxyar>thracene derivatives—[N otę 
1—Perform all extractions by shaking vigorously, and allow 
a II phases to sępa ratę completely before transferring. En- 
trainment of aglycones into the aqueous phase, as indicated 
by a value of less than 2.6 for the ratio or the absorbance of 
the finał solution at 515 nm to that at 440 nm, may lead to 
false results. NOTĘ 2—Throughout this assay, use 1 N sodium 
hydroxide that is prepared without added barium ions as 
directed for Volumetnc Solutions in the section Reagents, In- 
dicotors, and Solutions ,] 

Ferric chloride solution —Dissolve 100 g of ferric chloride in 
water to make 100 mL. 

Assay solution —Mtx a portion of Casanthranol, and trans¬ 
fer an accurately weighea auantity of about 500 mg to a 
100-mL volumetric fiask. Aod about 30 mL of 70 percent ah 
cohol, swirl to dissotve, dilute with 70 percent alcohol to 
volume, and mix. Quickly filier througn soft, rapid-flow fifter 
paper, taking precautions to minimize loss by evaporation. 

Assay preporation —Pipet 10 mL of Assay solution into a 
separatory funneł containing 5 mL of water and 2 drops of 
1 N hydrochlork acid, Extract with 40 mL of methylene 
chloride, and transfer the lower layer to a second separatory 
funnel. Add 10 mL of water to the second separatory funnel, 
and shake. Allow to separate, discard the lower layer, and 
transfer the water layer to the frrsl separatory funnel. Extract 
the combined water layers with 40 mL of methylene chlo¬ 
ride, and transfer the lower layer to the second separatory 
funnel. Add 10 mL of water to the second separatory funnel, 
and shake. Allow to separate, and discard the lower layer. 
Transfer the combined water layers, with the ald of water, 
to a 50-mL vo!umętne fiask, filtering through a smali 
pledget of cotton, water-wet, dilute with water to vołume, 
and mix. 


Procedurę— Pipet 10 ml of Assay preporation into a fiask 
containing 2 mL of Ferric chloride solution and 12 mL of hy- 
drochloric add. Altach a condenser arranged for refluxing, 
and heat for 3 hours by keeping the fiask immersed in boil- 
ing water or continuously exposed to steam heat. Cool, 
wash down the condenser, and transfer to a separatory fun¬ 
nel with the aid of 4 mL of 1 N sodium hydroxide and five 
6-mL portions of water. Extract with 20 mL of methylene 
clilutidu, and transfer the lower layer to another separatory 
funnel. Repeat the extraction with three additional 20-mL 
portions of methylene chloride, wash the combined methyi- 
ene chloride extracts with two 10-mL portions of water, 
shaking each time for 2 minutes, and discard the water 
washings. Transfer the washed methylene chloride extract to 
a 100-mL volumetric fiask, dilute with methylene chloride to 
volume, and mix. Evaporate a 20.0-mL portion carefully on 
a water bath to dryness, and dissolve the residue in 10.0 mL 
of a 1 in 200 solution of magnesium acetale in methanol. 
Determine the absorbance against methanol as a reference, 
in 1-cm cells at the wave!ength of maximum absorbance at 
about 515 nm. Calculate the guantity, fn mg, of total hy- 
droxyanthracene derivatives in the portion of Casanthranol 
taken by the formula: 

155Ą, 

in which A u is the absorbance of the solution from the Assay 
preporation . 

Assay for cascarosides—[N otę 1—Perform alf extractions 
by shaking wgorously, and allow alt phases to separate com¬ 
pletely before transferring. Entrainment of aglycones into 
the aqueous phase, as indicated by a value of less than 2.7 
for the ratio of the absorbance of the finał solution at 515 
nm to that at 440 nm, may lead to false results. NOTĘ 2— 
Throughout this assay, use 1 N sodium hydroxide that is 
prepared without added barium ions as directed for Volu- 
metric Solutions in the section Reaaents. Indicators. and Solu¬ 
tions .] 

Ferric chloride solution and Assay solution —Prepare as di¬ 
rected in the Assay for total hydroxyanthracene denvatives. 

Assay preporation— Pipet 10 mL of Assay solution into a 
separatory funnel containing 5 mL of water and 2 drops of 
1 N hydrochloric acid. Extract with 40 mL of methylene 
chloride, and transfer the lower layer to a second separatory 
funnel. Add 10 ml of water to the second separatory funnel, 
and shake. Allow to separate, discard the lower layer, and 
transfer the water layer to the first separatory funnel. Extract 
the combined water layers with 40 mL of methylene chlo- 
rlde, and transfer the lower layer to the second separatory 
funnel. Add 10 mL of water to the second separatory funnel, 
and shake. Allow to separate, discard the lower layer, and 
transfer the water layer to the first separatory funnel. Extract 
the combined aqueous phase with 30 mL of elear, freshly 
prepared water-saturated ethyl acetate, and transfer the 
water layer to another separatory funnel. Repeat the extrac- 
tton with two additional 30-mL portions of the freshly pre¬ 
pared water-saturated ethyl acetate. Add 5 mL of water to 
the combined ethyl acetate extracts, shake, allow the phases 
to separate, discard the ethyl acetate extracts, and add 
30 mL of the freshly prepared water-saturated ethyl acetate 
to the water wash. Snake, allow the phases to separate, and 
discard the ethyl acetate phase. Tiansfer the combined 
aqueous phases, with the aid of water, to a 50-mL vofumet- 
ric fiask, filtering through a smali pledget of cotton, water- 
wet, dilute with water to volume, and mix. 

Procedurę —Pipet 15 mL of Assay preporation into a fiask 
containing 2 mL of Ferric chloride solution and 12 ml of hy- 
drochlork acid. Altach a condenser arranged for refluxing, 
and heat for 3 hours by keeping the fiask immersed in boiL 
ing water or continuously exposed to steam heat. Cool, 
wash down the condenser, and transfer to a separatory fun¬ 
nel with the aid of 4 mL of 1 N sodium hydroxide and five 
ó-mL portions of water. Extract with 20 mL of methylene 
chloride, and transfer the lower layer to another separatory 
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funnel Repeat the extraction with three additiona! 20-mL 
portions of methylene chloride, wash the combined methyl- 
ene chloride extracts with two 10-mL portions of water, 
shaking each time for 2 mrnutes, and discard the water 
washings. Transfer the washed methylene chioride extract to 
a 100-mL volumefric fiask, dilute with methylene chloride to 
volume, and mix* Evaporate a 20.0-mL portion carefully on 
a water bath to dryness, and dissolve the residue in 10,0 ml 
of a } In 200 solution of magnesium acetate in methanol. 
Determine the absorbance, agalnst methanol as a reference, 
in 1-em cells at the wavelength of maxfmum absorbance at 
about 515 nm. CaSculate the guantlty, in mg, of cascara- 
sides in the portion of Casanthranol taken by the formula: 

103.5Au 

Sn whtch Au fs the absorbance of the solution from the Assay 
preparation . 


Cascara Sa^rada 

DEFINITION 

Cascara Sagrada is the dried bark of Frangulo purshiona 
(DC,) J. G. Cooper (syn. Rhomnus purshiana DC.) (Fam, 
Rhamnaceae). It yields NLT 7.0% of total hydroxvanthra- 
cene derivatives, calculated as cascaroside A, ancf caleu- 
lated on the dried basis. NLT 60% of the totaf hydroxyan- 
thracene derivatives consists of cascarosides, calculated as 
cascaroside A. 

[Notę—C ollect Cascara Sagrada not less than one year 
before use.] 

IDENTIFICATION 

■ A. 

Sampie: 100 mg of powdered Cascara Sagrada 
Analysis: Add the Sampie to 10 mL of hot water, shake 
the mixture occasionally until it is cold, filter, dilute the 
filtraLe with water to 10 mL, and add 10 mL of 6 N am- 
monium hydroxide. 

Acceptance criteria: An orange color is produced. 

a B. 

Sampie: A portion of Cascara Sagrada 
Analysis: Treat the Sampie with 6 N ammonium 
hydroxlde« 

Acceptance criteria: It becomes red to reddish brown 
in color. 

° C. 

Sampie: 100 mg of powdered Cascara Sagrada 
Analysis: Macerate tne Sampie with 1 mL of alcohol, 
add 10 mL of water, boli the mlxture, then cool, filter, 
and shake the filtrate with 10mL of ether: a greenish- 
yellow ether layer separates. Shake 3 ml of the ether 
ląyer with 3 ml of 6 N ammonium hydroxide, and di¬ 
lute the separated ammonia solution with 20 ml of 
water. 

Acceptance criteria: A distmct orange-plnk color 
remains. 

COMPOSfTION 

* CONTENT OF TOTAL HYDftGXYANTHRACENE DERIVATIVE5 

Perform all extractions by shaking vigorously, and allow 
all phases to separate compietely before transferring. 
Entrainment of aglycones Into the agueous phase, as 
indicated by a vatue of less than 2.6 for the ratio of the 
absorbance of the finał solution at 515 nm to that at 
440 nm, may lead to false results, 

Throughout tfiis procedurę, use 1 N sodium hydroxlde 
that is prepared without added barium fons as directed 
In Reagents , Indicators , and Solutions—Volumetrk 
Solutions, 

Ferric chloride solution: 1 g/mL of ferric chloride in 
water 


Sampie stock solution: Add 1 g of Cascara Sagrada to 
70 mL of boiling water, boil for several min, with stir- 
ring. Allow to cool, and transfer with the aid of water 
to a 100-mL volumetric fiask. Dilute with water to vol- 
ume, mrx, and filter through suitable filter paper. 
Sampie solution: Pipet 10 mL of Sampie stock solution 
into a separatory funnel contalning 5 ml of water and 
2 drops of 1 N hydrochloric add. Extract with 40 mL of 
methylene chloride, and transfer the lower iayer to a 
second separatory funnel.- Add 1 0 mL of water to the 
second separatory funnel, and shake. Allow to separate, 
discard the lower layer, and transfer the water layer to 
the flrst separatory funnel. Extract the combined water 
tayers with 40 mL of methylene chloride, and transfer 
the lower layer to the second separatory funnel. Add 
10 mL of water to the second separatory funnel, and 
shake. Allow to separate, and discard the lower layer. 
Transfer the combined water layers, with the aid of 
water, to a 50-mL volumetric fiask, dilute with water to 
volume, and mlx. 

Instrumenta! conditions 
(See Ultravioiet-Visibie Spectroscopy (857).) 

Modę: Yisible 

Analytical wavelength: 515 nm 
Celi: 1 cm 
Blank: Methanol 
Analysis 

Sampie: Sampie solution 

Pipet 15 mL of Sampie solution into a fiask containing 
2 mL of Ferric chloride solution and 12 mL of hydrochfo- 
ric add. Attach a condenser arranged for refluxmg, 
and heat for 3 h by keeping the fiask immersed In 
boiling water or continuously exposed to steam heat 
Cool, wash down the condenser, and transfer to a sep¬ 
aratory funnel with the aid of 4 mL of 1 N sodium hy- 
droxide and five 6-mL portions of water. Extract with 
20 mL of methylene chloride, and transfer the lower 
layer to another separatory funnel. Repeat the extrac- 
tion with three additional 20-mL portions of methyl¬ 
ene chloride, wash the combined methylene chloride 
extracts with two 10-mL portions of water, shaking 
each time for 2 min, and discard the water washings. 
Transfer the washed methylene chloride extract to a 
100-mL volumetric fiask, dilute with methylene chlo¬ 
ride to volume, and mfx. Evaporate a 15,0-mL portion 
carefully on a water bath to dryness, and dissolve the 
residue in 10,0 mL of a 5-mg/mL solution of magne- 
sium acetate in methanol. 

Calculate the guantlty, in mg, of total hydroxyanthra- 
cene derivatives (TTd) in the portion of Cascara Sa¬ 
grada taken: 

f H0 — Au x F 

Au = absorbance of the Somple solution 
F - conversion factor, 138, [NoTE—This conversion 
factor considers an absorptivity of 164 for 
cascaroside A and the dllutions to prepare 
the solution for analysis.] 

Calculate the percentage of of total hydroxyanthracene 
derivatives, calculatea as cascaroside A: 

Result - (Thd/W) x 100 

W - weight of Cascara Sagrada taken to prepare 
the Somple stock solution (mg) 

Acceptance criteria: NLT 7.0%, calculated on the dried 
basis 

O CONTENT OF CASCAROSIDES 

Perform all extractions by shaking vigorously, and allow 
all phases to separate completely before transferring. 
Entrainment of aglycones into the agueous phase, as 
Indicated by a vatue of less than 2.7 for the ratio of the 
absorbance of the finał solution at 515 nm to that at 
440 nm, may lead to false results. 
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Throughout this procedurę, use 1 N sod i u m hydroxide 
that is prepared without added barium ions as directed 
in Reagents, indicators, and Solutions— Votumetric 
Solutions. 

Ferric chloride solution and Sample stock solution: 
Prepare as directed in the Assoy for Content of Totaf Hy- 
droxyanthracene Derivatlve$. 

Sample solution: Pipet 10 ml of Sample stock solution 
into a separatory Funnel ujnldining 5 rnL of water and 
2 drops of 1 N hydrochloric add, Extract with 40 mL of 
methylene chloride, and transfer the lower layer to a 
second separatory funnel. Add 10 mL of water to the 
second separatory funnel, and shake. Allow to separate, 
discard the lower layer, and transfer the water layer to 
the first separatory funnel. Extract the combined water 
layers with 40 mL of methylene chloride, and transfer 
the lower layer to the second separatory funnel Add 
10 mL of water to the second separatory funnel, and 
shake. Allow to separate, discard the lower layer, and 
transfer the water layer to the first separatory funnel. 
£xtract the combined agueous phase with 30 mL of 
elear, freshly prepared, water-saturated ethyl acetate, 
and transfer the water layer to another separatory fun¬ 
nel- Repeat the extraction with two additional 30-mL 
portlons of the freshly prepared, water-saturated ethyl 
acetate. Add 5 mL of water to the combined ethyl ace¬ 
tate extraets, shake, allow the phases to separate, dis¬ 
card the ethyl acetate extracts, and add 30 mL of the 
freshly prepared, water-saturated ethyl acetate to the 
water wasn. Shake, allow the phases to separate, and 
discard the ethyl acetate phase. Transfer the combined 
aqueous phases, with the aid of water, to a 50-mL volu- 
metric fiask. Dilute with water to vofume. 

Instrumental condltions 
(See Ultravioiet-Visib(e Spectroscopy (357).) 

Modę: V1sible 

Analytical wavelength: 515 nm 
Celi: 1 cm 
Blank: Methanol 
Analysis 

Proceed as directed for Analysis in Content of Total Hy~ 
droxyanthracene Derivatives, except to evaporate a 
20.0-mLportion of the methylene chloride solution in- 
stead of 1 5.0 mL 
Sample: Sample solution 

Determine the absorbance and calculate the percentage 
of cascarosides with respect to the content of total hy- 
droxyanfhracene derivatives in the porrion of Cascara 
Sagrada taken: 

Re suit = ( AJThd ) x F x 100 

Au - absorbance of the Somple solution 
Twp = weight of total hydroxyanthracene derivatives 
(mg) 

F = conversion factor, 103.5. [NOTĘ—This conver- 
sion factor consfders an absorptivity of 16.1 
for cascaroside A and the dilutions to pre- 
pare the solution for analysis.] 

Acceptance criteria: NLT 60% of the total hydroxyan- 
thracene denvatives consists of cascarosldes, calcuiated 
as cascaroside A on the dried basis 

5PECIFIC TEST5 

• Botanec Characteristics 
Macroscopic 

Cascara Sagrada: The bark is usually in the form of 
flattened or transversely curved pieces, occasionally in 
quills of variable length and from 1 to 5 mm in thfck- 
ness. The outer surface is brown, purplish brown, or 
brownish red, longitudinally ridged, with or without 
grayish or whitish lichen patches, sometimes with nu- 
merous lenticels and occasionally with moss attac-hed. 
The inner surface is longitudinaJly striate, light yellow, 
weak reddish brown, or moderate yellowish brown. 


The fracture is short with projections of phloem fiber 
bundles in the inner bark. 

Powdered Cascara Sagrada: The powder is moderate 
yellowish brown to dusky yellowish orange. 

Microscopic 

Cascara Sagrada: The transverse section of the bark 
shows a yelfowish-brown, purple, or reddish-brown 
cork of up to 10 or morę rows of smali cells; stone 
celfs in yellowish, tangentfally elongated groups of 
20-50 cells in the cortex, pericycle, and outer phloem 
regfons; phloem rays 1-4 cells wide, 15-25 cells deep, 
freąuently diagonaf or curved, forming converging 
groups; phloem ftbers in smali bundles, morę or less 
surrouncled by ery stal frbers and located between the 
phloem rays; parenchyma with brown walls and eon- 
taining starch grains and calcium oxafate crystals, 
Powdered Cascara Sagrada: It shows numerous bro- 
ken phloem fiber bundles with accompanying erysta! 
frbers containlng monodtnic prisms of calcfum oxalate; 
stone cells morę or less adherent, in smali groups with 
thick, finely lamellated and porous walls; fragments of 
reddish-brown to yellow cork; masses of parenchyma 
and phloem ray cells cotored reddish brown to orange 
upon the addition of a solution of an alkali; starch 
grains spheroidal, up to 8 ^un in diameter; calcium 
oxalate in monoclimc prisms or rosette aggregates 
from 6 to 20 pm in diameter, occasionally up to 45 
urn in diameter. 

• Articljes of Botanical Origin, Foreign Organie Matter 

(561 >; NMT 4.0% 

* Water Determination, Method III, Procedurę for Artides of 

Botanical Origin (921): Dry a sample at 105° for 5 h: it 
loses NMT 12.0% of its weight 


Cascara Sagrada Extract 

DEFINITION 

Cascara Sagrada Extract contains, in each 100 g, NLT 10.0 g 
and NMT 12,0g of total hydroxyanthracene derivatives, 
of which NLT 50% consists of cascarosides, both calcu- 
lated as cascaroside A. 

Mix 900 g of Cascara Sagrada, in coarse powder, with 
4000 mL of boi ling water, and macerafe the mixture for 3 
h. Then transfer it to a percolator, allow it to drain, ex- 
haust it by percolation, using boiling water as the men- 
struum, and collect 5000 mL of percolate. Evaporate the 
percolate to dryness, reduce the Extract to a fme powder, 
and, after assaying, add sufficient starch, dried at 100°, or 
other inert, nontoxic diluents to make the product con- 
tain, in each 100 g, 11 g of hydroxyanthracene deriva- 
tives. Mix the powders, and pass the £xtract through a 
number 60 sieve. 

ASSAY 

* CONTENT OF TOTAL HYDR OX V ANIN RAC ENE 0ERIVATIVES 

Perform all extractions by shaklng vlgorous!y, and allow 
aJI phases to separate completely before transferring. 
Entrainment of aglycones into the aqueous phase, as 
Indicated by a value of less than 2.6 for the ratio of the 
absorbance of the finał solution at 515 nm to that at 
440 nm, may lead to false results. 

Throughout this assay, use 1 N sodium hydroxide that is 
prepared without added barium ions as directed in Re¬ 
agents, Indicators , and Solutions—Volumetric Solutions . 
Ferric chloride solution: 1 g/mL of ferric chloride in 
water 

Sample stock solution: Transfer 1 g of Extract to a 
100-mL volumetrit fiask. Add 60 mL of 70% alcohol, 
swirl or sonicate for 15-20 min several times, and allow 
to stand overnight. Sonicate or swirl for 10-15 min, 
dilute with 70% alcohol to vofume, mix, and filter 
through suitable filter paper. 
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Sample solution: Pipet 10 mL of Sample stock solution 
into a separatory funnel containing 5 mL of water and 
2 drops of 1 N hydrochloric acid. Extract with 40 mL of 
methylene chloride, and transfer the lower Jayer to a 
second separatory funnel, Add 10 mL of water to the 
second separatory funnel, and shake, Allow to separate, 
discard the lower layer, and transfer the water layer to 
the first separatory funnel. Extract the eombined water 
layers with 40 mL of methylene chloride, and transfer 
the iower layer to the second separatory funnel. Add 
10 mL of water to the second separatory funnel, and 
shake. Allow to sępa ratę, and discard the lower layer. 
Transfer the eombined water layers, with the aid of 
water, to a 50-mL volumetric fiask, and difute with 
water to voIume, and mix. 

Instrumental conditions 
(See Ułtraviolet-Visible Spectroscopy (85 7}.) 

Modę: Visible 

Analytical wavelength: 515 nm 
Celi: 1 cm 
Blank: Methano! 

Analysis 

Sample: Somple solution 

Analysis: Pipet 10 mL of Sample solution into a fiask 
containing 2 mL of Fenie chloride solution and 12 mL of 
hydrochloric acid. Attach a condenser arranaed for 
refluxing, and heat for 3 h by keeping the fiask rm- 
mersed in boiling water or continuously exposed to 
steam heat. CooT, wash down the condenser, and 
transfer to a separatory funnel with the aid of 4 mL of 
1 N sodium hydroxide and five ó-ml portions of 
water. Extract with 20 rnL of methylene chloride, and 
transfer the lower layer to another separatory funnel. 
Repeat the extraction with three additional 20-mL por¬ 
tions of methylene chloride, wash the eombined meth- 
ylene chloride extraets with two 10-mL portions of 
water, shaking each time for 2 min, ano discard the 
water washings. Transfer the washed methylene chlo- 
ride extract to a 100-mL voiumetric fiask, and dilute 
with methylene chloride to volume. Evaporate a 20.0- 
mL portion carefully on a water bath to dryness, and 
dissolve the residue in 10.0 ml of a 5 mg/mL solution 
of magnesium acetate in methanol. 

Calcu late the quantity, in mg, of total hydroxyanthra- 
cene derivatives (Tm) tn the portion of Cascara Sa¬ 
grada Extract taken: 

Thd = Au x F 

Au = absorbance of the Sample solution 
F - conversion factor, 155.2. [Notę —This conver- 
sion factor considers an absorptivity of 16.1 
for cascaroside A and the dii u tions to pre- 
parę the solution for analysis.] 

Calcu late the percentage of total hydroxyanthracene 
derivatives in the portion of Cascara Sagrada Extract 
taken: 

Resułt = (Tm/W) x 100 

W - weight of Cascara Sagrada Extract taken to 
prepare the Somple stock solution (mg) 
Acceptanee criterla: 10.0%-12.Q% of total hydroxyan- 
thracene derivatives, calculated as cascaroside A 

* CONTENT OF CASCAROSIDES 

Perform all extractions by shaking vigorously, and allow 
all phases to separate completely before transferring. 
Entrainment of aaiycones into the agueous phase, as 
indicated by a value of less than 2.7 for the ratio of the 
absorbance of the finał solution at 515 nm to that at 
440 nm, may lead to false results. 

Throughout mis assay, use 1 N sodium hydroxide that is 
prepared with out added barium ions as directed in Re- 
agents, lndlcators f and Solutions—Volumetric Solutions. 


Ferric chloride solution and Sample stock solution: 
Prepare as directed in the Assay for Content of Total Hy« 
droxyan thracene Derlvatives . 

Sample solution: Pipet 10 mL of Sample stock solution 
into a separatory funnel containing 5 mL of water and 
2 drops of 1 N hydrochloric acid. Extract with 40 ml of 
methylene chloride, and transfer the lower layer to a 
second separatory funnel. Add 10 mL of water to the 
second separatory funnel, and shake. Allow to separate, 
discard the iower layer, and transfer the water layer to 
the first separatory funnel. Extract the eombined water 
layers with 40 mL of methylene chloride, and transfer 
the lower layer to the second separatory funnel Add 
10 mL of water to the second separatory funnel, and 
shake. Allow to separate, discard the lower layer, and 
transfer the water layer to the first separatory funnel. 
Extract the eombined agueous phase with 30 mL of 
elear, freshly prepared, water-saturated ethyl acetate, 
and transfer the water layer to another separatory fun- 
nel. Repeat the extraction with two additional 30-mL 
portions of the freshly prepared, water-saturated ethyl 
acetate. Add 5 mL of water to the eombined ethyl ace¬ 
tate extract$, shake, allow the phases to separate, dis¬ 
card the ethyl acetate extracts, and add 30 mL of the 
freshly prepared, water-saturated ethyl acetate to the 
water wash. Shake, allow the phases to separate, and 
discard the ethyl acetate phase. Transfer the eombined 
aqueous phases, with the aid of water, to a 50-mL volu- 
metric fiask. Dilute with water to volume, and mix. 
Instrumental conditions 
(See Ultraviolet- Yisible Spectroscopy (857).) 

Modę: Visible 

Analytical wavelength: 515 nm 
Celi: 1 cm 
Blank: Methanol 
Analysis 

Sample: Sample solution 

Pipet 25 mL ot the Sample solution into a fiask contain¬ 
ing 2 mL of Ferric chloride solution and 12 mL of hydro- 
chloric acid. Attach a condenser arranged for refluxfng, 
and heat for 3 h by keeping the fiask immersed in 
boiling water or continuously exposed to steam heat. 
Cool, wash down the condenser, and transfer to a sep¬ 
aratory funnel with the aid of 4 ml of 1 N sodium hy- 
droxioe and five 6-mL portions of water. Extract witn 
20 mL of methylene chloride, and transfer the lower 
layer to another separatory funnel. Repeat the extrac- 
tion with three adaitional 20-mL portions of methyl¬ 
ene chloride, wash the eombined methylene chloride 
extracts with two 10-mL portions of water, shaking 
each time for 2 min, and discard the water washings. 
Transfer the washed methylene chloride extract to a 
100-mL volumetric fiask, dilute with methylene chlo¬ 
ride to vo!ume, and mix. Evaporate a 20.0-mL portion 
carefully on a water bath to dryness, and dissolye the 
residue in 10.0 mL of a 5-mg/mL solution of magne¬ 
sium acetate in methanol. 

Determine the absorbance and calculate the percentage 
of cacarosides with respect to the content of total hy- 
droxyanthracene derivatives in the portion of Cascara 
Sagrada Extract taken: 

Result - (Au/Thd) x Fx 100 

Au - absorbance of the Sample solution 
Tm - weight of total hydroxyanthracene denvatives 
(mg) 

F = conversion factor, 62.06. [Notę—T hb conver- 
sion factor considers an absorptivity of 16.1 
for cascaroside A and the diiutions to pre¬ 
pare the solution for analysis.] 

Acceptanee criteria: NLT 50% of total hydroxyanthra¬ 
cene derivatives calculated as cascaroside A 
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ADDITIONAL REQUIREMENTS 

• Packacinc and Storace: Preserve in tight, light-resistant 
containers at a temperaturę not exceeding 30°. 


Cascara Tablets 


DEFINfTlON 

Cascara Tablets are prepared from Cascara Sag rada Extract. 
They contain NLT 9.35% and NMT 12*65% of total hy¬ 
draty a nth race ne derivatives, calculated as cascaroside A, 
in the labeled amount of Cascara Sag rada Extraot. NLT 
50% of the hydroxyanthracene derivatives are cascara- 
sr des, calcu la ted as cascaroside A* 

5TRENCTH 

* CONTENT OF TOTAL HYDROXYANTHRACENE DEfflVATiVES 

Perform all extractions by shaking vtgorously, and allow 
all phases to sępa ratę completely before transfernng, 
Entrainment of aglycones into the aąueous phase, as 
indicated by a value of less than 2.6 for the ratio of the 
absorbance of the finał solution at 515 nm to that at 
440 nm, may lead to false results. 

Throughout this assay, use 1 N sodium hydroxide that is 
prepared without added barium ions as directed in Re¬ 
agenty Indicotors, and Solutions , Volumetric Solutions. 
Ferric chloride solution: 1 g/mL of ferric chloride in 
water 

Sample stock solution: Weigh and finely powder NLT 
20 Tablets. Transfer an accurateJy weighed portion of 
the powder, equivalent to 1 g of Cascara Sagrada Ex- 
tract, to a 100-mL volumetric fiask Add 60 mL of 70% 
alcohol, swirl or sonicate for 15-20 min several times, 
and alfow to stand overnight. Sonicate or swirl for 
10-15 min, dilute with 70% alcohol to volume, mix, 
and filter through suitable filter paper. 

Sampie solution: Pipet 10 ml of Sample stock solution 
into a separatory funnel containing 5 mL of water and 
2 drops of I N hydrachloric acid. Extract with 40 mL of 
methylene chloride, and transfer the lower Jayer to a 
second separatory funnel. Add 10 mL of water to the 
second separatory funnel, and shake. Allow to separate, 
discard the Jower layer, and transfer the water layer to 
the first separatory funnel, Extract the combined water 
layers with 40 mL of methylene chloride, and transfer 
the lower fayer to the second separatory funnel, Add 
10 mL of water to the second separatory funnel, and 
shake. Allow to separate, and discard the lower layer. 
Transfer the combined water layers, with the aid of 
water, to a 50-mL volumetric fiask, dilute with water to 
volume, and mix. 

Instrumentai condittons 
(See Ultraviolet-Vi$ible Spectroscopy (857}.) 

Modę: V1sibJe 

Anaiytlcal wavelength: 515 nm 
Celi: 1 cm 
Blank: Methanol 
Analysis 

Sample: Somple solution 

Pipet 10 mi of Somple solution into a fiask containing 
2 mL of Ferric chloride solution and 12mLof hydr ocn lo¬ 
ric acid. Attach a condenser arranged for refluxing, 
and heat for 3 h by keeping the fiask immersed in 
boiling water or continuously exposed to steam heat. 
Cool, wash down the condenser, and transfer to a sep¬ 
aratory funnel with the aid of 4 mL of 1 N sodium hy- 
droxiae and five 6-rnL portions of water. Extract witn 
20 ml of methylene chloride, and transfer the lower 
layer to another separatory funnel. Repeat the extrae- 
tion with three additional 20-mL portions of methyl- 
ene chloride, wash the combined methylene chloride 


extracts with two 1 G-mL portions of water, shaking 
each time for 2 min, and discard the water washings. 
Transfer the washed methylene chloride extract to a 
100-mL voJumetric fiask, dilute with methylene chlo¬ 
ride to volume, and mix. 

Evaporate a 15.0-mL portion ca refu Hy on a water bath 
to dryness, and dissolve the residue in 10.0 mL of a 
5mq/mL solution of magnesium acetate in methanol. 
CalcuTate the guantrty, in mg, of total hydroxyanthra- 
cene derivadves ( Thd ) in the portion of Cascara Sa¬ 
grada Exiract taken: 

Thq - Au x F 

Au - absorbance of the Sample solution 
F = conversion factor, 206.9. [NOTĘ—This conver- 
sion factor constders an absorptivity of 16.1 
for cascaroside A, and the difutions to pre- 
pare the solution for anaJysis.] 

CaJculate the percentage of total hydroxyanthracene 
denvatives fn the nominał amount of Cascara Sagrada 
Extract taken: 

Result - (Thd/W) x 100 

W - nominał weight of Cascara Sagrada £xtract in 
the portion of Tablets powder taken to 
prepare the Sample stock solution (mg) 
Acceptance criteria: 9.35%-l 2.65% in the labeled 
amount of Cascara Sagrada Bctract, calculated as cas¬ 
caroside A 

* CONTENT OF CASCAROSIDES 

Perform all extractions by shaking vigorously, and allow 
all phases to separate completely before transfernng. 
Entrainment of aglycones into the aqueous phase, as 
indicaLed by a value of less than 2.7 for the ratio of the 
absorbance of the finał solution at 515 nm to that at 
440 nm, may lead to false results. 

Throughout this assay, use 1 N sodium hydroxide that is 
prepared without added barium ions as directed tn Re- 
agents, fndicotors, and Solutions , Yolumetric Solutions, 
Ferric chloride solution and Sample stock solution: 
Prepare as directed in Content of Total Hydroxyanthra- 
cene Derivatives . 

Sample solution: Pipet 10 mL of Sampie stock solution 
into a separatory funnel containing 5 mL of water and 
2 drops of 1 N ny drach loric acid, Extract with 40 mL of 
methylene chloride, and transfer the lower fayer to a 
second separatory funnel. Add 10 mL of water to the 
second separatory funnel, and shake. Allow to separate, 
discard the lower layer, and transfer the water layer to 
the first separatory funnel. Extract the combined water 
layers with 40 mL of methylene chloride, and transfer 
the lower layer to the second separatory funnel. Add 
10 mL of water to the second separatory funnel, and 
shake. Allow to separate, and discard the lower layer. 
Transfer the water layer to the first separatory funnel. 
Extract the combined aqueous phase with 30 mL of 
elear, freshJy prepared, water-saturated ethyl acetate, 
and transfer the water layer to another separatoiy fun- 
nel. Repeat the extraction with two additional 30-mL 
portions of the freshfy prepared, water-saturated ethyl 
acetate. Add 5 mL of water to the combined ethyl ace¬ 
tale extracts, shake, allow the phases to separate, dis¬ 
card the ethyl acetate extracts, and add 30 mL of the 
freshly prepared, water-saturated ethyl acetate to the 
water wash. Shake, allow the phases to separate, and 
discard the ethyl acetate phase. Transfer the combined 
agueous phases, with the aid of water, to a 50-mL yolu¬ 
metric fiask. Dilute with water to volume, and mlx. 
instrumentai conditions 
(See Ultraviolet~Visible Spectroscopy {857).) 
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Modę: YisibEe 

Analytkal wavefength: 515 nm 
Celi: 1 cm 
Blank: Methanol 
Analysis 

Sample: Sample solution 

Prepare as directed for Analysis fn Content of Total Hy- 
droxyanthracene Derivatłves, except to pipet 20 mL of 
Sample solution. 

Determine the absorbance, and calculate the pereent- 
age of cacarosides with respett to the confent of total 
hydroxyanthracene derivatives in the nominał amount 
of Cascara Sagrada Extract in the portion of Tablefs 
powder taken: 

Result - (Au/Tw) x f x 100 

Au = absorbance of the Sample solution 
T hd - weight of total hydroxyanthracene derivatives 
(mg) 

F - conversion factor, 103.5. [NOTĘ —This conver- 
sion factor considers an absorptivity of 16.1 
for cascaroside A, and the dilutions to pre- 
pare the solution for analysis.] 

Acceptance criteria: NLT 50% of the eon tent of total 
hydroxyanthracene derivatives are cascarosides, calcu- 
lated as cascaroside A. 

PERFORMANCE TEST 5 

• Disintegration (701): 60 min 

* UNEFORMITY OF Dosage UNITS (905): Meet the 
reguirements 

ADDITIONAL REQUIREMENTS 

® Packaging and Storage: Preserve in tight contarners; if 
the Tablets are coated, welf-dosed contalners may be 
used. 


Cascara Sagrada FBŁiidextract 

DEF1NITION 

Prepare Cascara Sagrada Fluidextract as follows. To lOOOg 
of coarsely ground Cascara Sagrada add 3000 mL of boil- 
Eng water, and aflow to macerate in a suitable percolator 
for 2 h. Allow the percolation to proceed at a moderate 
ratę, gradually adefing boi ling water until the dmg is prac- 
ticaljy exhausted of its actlve principles. Evaporate the 
percolate on a water bath or in a vacuum still to NMT 
800 mL. Cool, add 200 mL of afcohol and, if necessary, 
add suffident water to make the product measure 
1000 mL. MIx. 

OTHER COMPONENT5 

* Alcohol DETERMINATION, Method 1 (611): 18,0%-20,0% 
Of C 2 H 5 OH 

ABDITBONAL REQUIREMENTS 

*> Packaging and Storage: Preserye in tight, light-resistant 
containers, and avoid exposure to direct sunlight and to 
excessrve heat. 


Aromatic Cascara Fiyidejctract 


DEFINłTEON 

Prepare Aromatic Cascara Fluidextract as follows. 


Cascara Saarach, as a verv coarse powder 

1000 q 

Magnesium Oxide 

120 a 


Suitable sweeteninp aqent(s) 


Suitable essential orlsfs) 


Suitable flavorinq apentfs) 


Alcohol 

200 mL 

Purified Water, 

a suffident quantitv, to make 

1000 mL 


Mix the Cascara Sagrada with Mognesium Oxide , moisten it 
uniformly with 2000 niL of boi ling water, and set it aside 
in a shallow Container for 48 h, stirring occasionaily. Pack 
it In a percolator, and percolate with botling water until 
the materiai is exhausted. Evaporate the percolate, at a 
temperaturę not exceeding 100°, to 750 mL, and at once 
dissolve in it the flavoring agent(s), When the liguid has 
cooled, add the Alcohol , In which the sweetening agent(s) 
and oils have been dissolved, and add sufficient water to 
make the Aromatic Fluidextract measure 1000 mL. Mix. 

OTHER COMPONENTS 

® Alcohol Determination (611): 18%-20% of C.H 5 OH, 
determined by the gas-iiquid chromatographic method, 
using acetone a$ the internal standard 

ADOSTIONAIL REQU8REMENTS 

q Packageng and Storage: Preserve in tight, light-resistant 
containers, and avoid exposure to direct sunlight and to 
excessive heat. 


Castor 000 


DEFINITION 

Castor Oli is the fixed oil obtained from the seed of Ridnus 
communis L. (Fam. Euphorbiaceae). It contains no added 
substances. 

INIFURimS 


Deiete the fotlowing: 

Heavy Metals, Method II (231): NMT 10 ppm® micta \ u 

Ja n-201 ŚJ 

SPECIFIC TESTS 

* Sfecific GRAYITY (841): 0.957-0.961 

o Distincteon from Most Other Fixed Oils: It is only 
partly solubte in solvent hexane (distinction from most 
other fixed oils), but it yields a elear liguid with an egual 
volume of alcohol (foreign fixed oils). 

• Fats and Fixed Oils, Free Fotty Adds (401): The free fatty 
acids in 10 g reguire NMT 3.5 mL of 0.10 N sodium hy- 
droxide for neutralizatlon. 

*» Fats and Fixed Oils, Hydtmyl Value (401) 

Free add determination 
Sample: 10 g 
Titrimetric system 
(See Titrimetry (541).) 

Modę: Direct titration 

Titrant: 0.5 N alcoholic potassium hydroxide VS 

Endpoint detection: Yisual 
Analysis: Transfer the Sample to a 250-mL conical 
fiask, add 10 mL of pyridine that has been neutratized 
previously to phenolphthaiein, and swlrl to mix. Add 
1 mL of phenolphthaiein TS, and titrate with Titrant to 
a faint pink endpoint. Record the volume of Titrant 
consumed (V A )> 

Hydroxyl value determination 
Sample: 2 g 

Blank: 5.0 ml of a freshly prepared mixture of 1 vol- 
ume of acetic anhydride and 3 vo!umes of pyridine 
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Titrimetric system 

(See Titrimetry {541).) 

Modę: Residual titration 

Titrant: 0.5 N aleoholic potassium hydroxtde V5 
Endpoint detection: Yisual 
Analysis: Transfer the Sample to a glass-stoppered, 
250-mL conical fiask, Add 5.0 mL of a freshly prepared 
mbcture of 1 volume of acetic anhydride and 3 
volumes of pyridine, and swirl to mlx r Connect the 
fiask to a reflux condenser, and heat on a steam bath 
for 2 h. Add 10 mL of water through the condenser, 
swirl to mix, heat on a steam bath for an additional 10 
min, and allow to cool to room temperaturę. Add 
through the condenser 15 mL of norma! butyl alcohol 
that has been neutrafized previousfy to phenolphlhah 
ein, remove the condenser, and wash the Up of the 
condenser and the sides of the fiask with an additional 
10 mL of neutrafized norma! butyl alcohol. Add 1 mL 
of phenolphthalein TS, and Utratę with Titrant to a 
faint pink endpoint. 

Calculate the nydroxy! value in the portion of Oil 
taken: 

Result - [[V B + (W x V A /W A ) - V T ] x M r x N)/W 

V s = vo!ume of Titrant consumed by the Blank (mL) 
W = sample weight from the hydroxyl value 
determination (g) 

V Ą - volume of Titrant consumed by the Sample in 
the free acid determination (mL) 

W A - sample weight from the free acid 

determination (g) 

Vr - volume of Titrant consumed by the Sample jn 
the hydroxyl value determination (mL) 

M r = milfiequivalent weight of potassium hydroxide, 
56.11 mg/mEq 

N - actuaf normality of the Titrant 
Acceptance criteria; 160-168 
O FATS and Rxed Oils, lodine Value (401): 83-88 
• Fats and Fixed Oils, Saponification Value { 401): 176-182 

ADDITIONAL R :EQUI REWII NT S 

o Packaging and STORAGE; Preserve In tight containers, 
and avoid exposure to excessive heat. 


Castor OSI Capsnales 

DEFINITION 

Castor Oil Capsules contain NLT 90.0% and NMT 110.0% 
of the labeted amount of castor oil, calculated from the 
tests for Weight Variation and Spedfic Gravity , 

IDENTIFICATION 

* A. INFRARED ABSORPTION (1975) 

Standard sofution: 40 mg/mL of Castor Oil in 
chloroform 

Sample solution: 40 mg/mL of the oil from Capsules in 
chloroform 

Acceptance criteria: Meet the requirements 

PERFORMANCE TESTS 

* Uniformity of Dosage Units (905): Meet the 

requirements 

SPECIFIC TESTS 

* SPECIFIC GRAVITY (841) 

Sample: Capsuie contents 
Acceptance criteria: 0.957-0.961 

* Fats and Fixed Oils, Free Fatty Acids (401): The free fatty 

acids in 10 g require NMT 3.5 mL of 0.10 N sodium hy- 
droxide for neu trałkation. 


» Fats and Fixed Oils, Hydroxyl Vafue (401) 

Free add determination: Determine the amount of 
free acid in the Capsuie contents. 

Sample: 10 g of Capsuie contents 
Titrimetric system 
(See Titrimetry <541).) 

Modę: Direct titration 

Titrant: 0.5 N aleoholic potassium hydroxide V5 
Endpoint detection: Visual 
Analysis 1: Transfer the Sample to a 250-mL conical 
fiask, add 10 mL of pyridine that has been neutralized 
previously to phenolphthalein, and swirl to mix. Add 
1 mL of phenolphthalein T5, and t i tratę with Titrant to 
a faint pink endpoint. Record the volume of Titrant 
consumed. 

Hydroxyl va!ue determination: Determine the hy- 
droxyf value of the Capsuie contents. 

Sample: 2 g from the Capsuie contents 
Blank: 5.0 mL of a freshly prepared mixture of 1 vol- 
ume of acetic anhydride and 3 volumes of pyridine 
Titrimetric system 
(See Titrimetry (541).) 

Modę: Residual titration 

Titrant: 0.5 N aleoholic potassium hydroxide VS 
Endpoint detection: Visual 
Analysis 2: Transfer the Sample to a glass-stoppered, 
250-mL conical fiask. Add 5.0 mL of a freshly prepared 
mixture of 1 volume of acetic anhydride ana 3 
volumes of pyridine, and swirl to mix. Connect the 
fiask to a refiux condenser, and heat on a steam bath 
for 2 h. Add 10 mL of water through the condenser, 
swirl to mix, heat on a steam bath for an additional 10 
min, and allow to cool to room temperaturę. Add 
through the condenser 15 mL of norma! butyl alcohol 
that previousiy has been neutrafized to phenolphthah 
ein, remove the condenser, and wash tne tip of the 
condenser and the sides of the fiask with an additional 
10 mL of neutrafized normal butyl alcohol. Add 1 mL 
of phenolphthalein T5, and Utratę with Titrant to a 
faint pink endpoint. 

Calculate the nydroxyl va!ue in the portion of Capsuie 
contents taken: 

Result = (M r x N/W) x [B + (W x A/Q - 7] 

M r = milliequivalent weight of potassium hydroxide, 
56.11 mg/mEq 

N = actual normality of the Titrant 
W = Sample weight for the hydroxy! determination 

Cg) 

8 - Titrant volume consumed by the Blank (mL) 

A = Titrant volume consumed by the Sample in the 

free acid determination (mL) 

C = Sample weight for the free acid determination 

(g) 

T - Titrant volume consumed by the Sample in the 
hydroxyl determination (mL) 

Acceptance criteria: 160-168 in mg of KOH/g of 
Capsuie content or hydroxyl va!ue 
o Fats and Fixed Oils, lodine Value (401) 

Sample: Capsufe contents 
Acceptance criteria: 83-88 
® Fats and Fixed Oils, Saponification Va!ue (401) 

Sample: Capsuie contents 
Acceptance criteria: 1 76-1 82 

ADDITIONAL REQUEREMENT5 

e Packaging and Storage: Preserve In tight containers, 
preferably at controlled room temperaturę. 
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Castor Oil Emulsion 


DEFINITION 

Castor Oil Emulsion contains NLT 90.0% and NMT 120.0% 
of the labeled amount of Castor Oil. 

IDENTIFICATION 

* A, 

Sample: 10 mL of Emulsion well shaken 

Analysis: Transfer the Sample to a 125-mL separator. 
Ada 10 ml of 1 N hydrochlohc add and 20 ml of sol- 
vent hexane. Shake vigorously for 2-3 min, allow the 
iayers to separate, distard the aqueous phase, and filter 
the upper layer through anhydrous sodium sulfate into 
a smali beaker Evaporate the solyent on a steam bath, 
and to the residue add 1-2 drops of suffurie acid. 

Acceptance criteria: A red color indicates the presence 
of castor oil, 

AS5AY 

« PROCEDURĘ 

interna! standard solution: 12 mq/mL of 
di(2-ethylhexyl)phthalate In chloroform 

Standard solution: Transfer 100 mg of castor oil to a 
1G0*mL boiling fiask eguipped with a suitable reflux 
condenser connected by a ground-glass joint. Add 
30 mL of a mixture of 300 mL of methanol and 3.7 mL 
of sulfunc add, reflux in a water bath maintained at 
75°-80 Q for 2.5 h, cool, and rinse down the condenser 
with 10 mL of water. Transfer the contents of the fiask 
to a 125~mL separator with the aid of 10 ml of water, 
Rinse the condenser and the fiask with 25 mL of solyent 
hexane, and transfer to the separator. Shake the 
separator for 2 min, and draw off the aqueous layer 
into a second 125-mL separator, Add 20 mL of solyent 
hexane to the second separator, shake for 2 min, dis- 
card the aqueous layer, and transfer the solyent hexane 
layer to the first separator with the aid of 10 mL of 
solvent hexane* Wash the combi ned extracts with three 
5-ml portions of water, dlscarding the washings, and 
transfer the washed extract to a 125-mL conical fiask 
through a funnel containing anhydrous sodium sulfate, 
with the aid of 25 mL of solyent hexane. Place the fiask 
in a hot water bath, and evaporate with the aid of a 
current of air to dryness. To the residue add 10.0 mL of 
Interna! standard solution, and mix until solution is 
complete, 

Sample solution; Transfer an amount of Emulsion, well- 
shatcen and nominally equivalent to 100 mg of castor 
oil, to a long-neck, rouna-bottom 100-mL boiling fiask 
equipped with a suitable reflux condenser connected by 
a ground-glass joint. Prepare as directed in Standard so- 
lution , beginning with "Add 30 ml of a mixture of 
300 mL ot methanol and 3.7 mL of sulfuric acid". 

Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: CC 

Detector: FJame ionization 

Column: 1.8-m x 4-mm; packed with 4% liquid phase 
C25 on support SI 

Column conditioning: Flush with helium for 2-5 min, 
then heat wfthout further flushing at 250° for NLT 30 
min, then cool to room temperaturę, and finaliy heat 
while helium is fiowrng through it at 250° for NLT 60 
min. 

Temperaturę 
Column: 245° 

Injector: 300 u 
Detector: 300° 

Flow ratę: Adjust to obtain a peak due to castor oil 
5.5 min after introduction of the specimen and an in- 


ternal standard peak 8 min after introduction of the 
specimen. 

Carrier gas: Helium 

Injection size: 5 pL 
Analysis 

Samples: Standard solution and Sample solution 

Measure the heights of the peaks due to castor oil and 
the internal standard. 

Calculate the percentage of castor oil in the portion of 
Emulsion taken: 

Result - (Ru/R,) x (W s /W y ) x 100 

Hu - ratio of the heights of the peaks due to castor 
oil and internal standard, Sample solution 
fis = ratio of the heights of the peaks due to castor 
oil and internal standard, Standard solution 
- weight of castor oil taken to prepare the 
Standard solution (mg) 

W u - nominał weight of castor oil in the amount of 
Emulsion taken to prepare the Sample 
solution (mg) 

Acceptance criteria: 90,0%-l 20.0% 

ADDITSONAL REQUIREMENTS 

* Packaging and Storage: Preserye in tight containers. 


Aromatic Castor Oil 

DEFINITION 

Aromatic Castor Oi! is Castor Oil containing suitable flavor- 
ing agents. It contains NLT 95.0% of castor oil. 

ASSAY 

• Procedurę 

Internal standard solution: 12 mg/mL of 
di(2-ethylhexyl)phthalate in chloroform 

Standard solution: Transfer 100 mg of Castor Oil to a 
100-mL boiling fiask equipped with a suitable reflux 
condenser connected by a ground-glass joint. Add 
30 mL of a mixture of 300 mL of methanol and 3.7 ml 
of sulfuric add, refiux in a water bath maintained at 
75 D -80* for 2,5 h, cool, and rinse down the condenser 
with 10 mL of water. Transfer the contents of the fiask 
to a 125-mL separator with the aid of 10 mL of water. 
Rinse the condenser and the fiask with 25 mL of solyent 
hexane, and transfer to the separator. Shake the 
separator for 2 min, and draw off the aqueous layer 
into a second 125-mL separator. Add 20 mL of solyent 
hexane to the second separator, shake for 2 min, dls- 
card the aqueous layer, and transfer the solvent hexane 
layer to the first separator with the aid of 10 ml of 
solyent hexane. Wash the combined extracts with three 
5-mL portions of water, discarding the washings, and 
transfer the washecl extract to a 125-ml conical fiask, 
through a funnel containing anhydrous sodium sulfate, 
with the aid of 25 mL of solyent hexane. Place the fiask 
rn a hot water bath, and eyaporate with the aid of a 
current of air to dryness. To the residue add 10.0 mL of 
InternaI standard solution f and mix until solution is 
complete, 

Sample solution: Transfer an amount of Aromatic 
Castor Oil, welhshaken and nominally equivalent to 
100 mg of castor oil, to a long-neck, round-bottonn 
100-mL boiling fiask eguipped with a suitable reffux 
condenser connected by a ground-glass joint. Proceed 
as directed for the Standard solution, beginning with 
"Add 30 ml of a mixture of 300 mL of methanol and 
3.7 mL of sulfuric acid.,.". 
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Chromatographic system 

(See Chromotogrophy (62^), System Suitability.) 

Modę: GC 

Detector; Flame ionization 

Column: 1.8-m x 4-mm column packed with 4% Hq- 
uid phase G25 on support SI 

Column conditioning; Flush with helium for 2-5 min, 
then heat without further flush ing at 250° for NLT 30 
min, then cool to room temperaturę, and finaljy heat 
while helium is ffowing through it at 250° for NLT 60 
min. 

Temperaturę 
Column: 245° 

Jnjeetor: 300° 

Detector: 300 D 

Flow ratę: Adjust to obtain a peak due to castor oil 
5.5 min after introductlon of the specimen and an in¬ 
terna! standard peak 8 min after introduction of the 
spedmen. 

Carrier gas: Helium 

Injectton size: 5 pL 
Analysis 

Sam pies: Standard solution and Sample solution 

Measure the heights of the peaks due to castor oil and 
the Interna! standard solution. 

Calculate the percentage of castor oif En the portion of 
Aromatic Castor Oil taken: 

Result - (Ru/Rd x {WJW U ) x 100 

R u = ratio of the heights of the peaks due to castor 
oif and the internaf standard, Sample sotutlon 
Rs - ratio of the heights of the peaks due to castor 
oiJ and the interna! standard, Standard 
solution 

- weight of Castor Oil taken to prepare the 
Standard solution (mg) 

Wy - nominał weight of castor oil in the sample of 
Aromatic Castor Oil taken to prepare the 
Sample solution (mg) 

Acceptance criteria: NLT 95.0% 

OTDiER COMPONENT5 

• AŁCOHOL D ETER n/i i NATION, Method 1 (611): NMT 4.0% of 
C 7 H 5 OH 

ADDITIONAL REQUJREMENT5 

o Packaging and Storage: Preserve in tight contafners. 


Cefaclor 



C t5 H,,C!N 3 0,S • H 2 0 385.82 

5-Thia-1 -azabieydo[4,2,0]oct“2-ene-2-carboxylic acid, 7- 
[(aminophenylćicetyf)aniino]-3-chloro-8-oxo" / 
monohydrate, [ó/?-[óot,-7/?(tf*)]]-, 
(6/?,7fl)-7-[(fi)-2-Amino-2-pheny]atetamida]-3-chfDro-8-oxG- 
5-thiad -azabicydo[4.2.0]oct-2-ene-2-carboxylic acid 
monohydrate. 

3-Chloro-7-D-(2-phenylglycinamido)-3-cephern-4-carbQxy]ic 
acid monohydrate [70356-03-5]. 

Anhydrous 367.81 [53994-73-3]. 

» Cefaclor has a potency of not less than 950 ,ug 
and not morę than 1020 pg of C 15 H 14 CIN 3 O 4 S 
per mg, calculated on the anhydrous basis. 


Padkaging and storage— Preserve in tight containers. 

USP Refeirence standard* (11)— 

USP Cefaclor RS 

USP Cefactor Delta-3 fsomer RS 

Identification— 

A: Infrared Absorption (1 97K). 

B: The retention time of the major peak for cefaclor in 
the chroma tog ram of the Assay corresponds to that in the 
chromatogram of the Standard preparation , as obtained in 
the Assoy* 

Cry&tallinity (695): meets the requirements. 

P H (791): be twe en 3.0 and 4.5, in an aqueous suspension 
containing 25 mg per mL 

Water Determination, Method I (921): between 3.0% 
and 6.5%. 

Reiated compounds— 

Solvent —Dissolve 2,4 g of monobasic sodium phosphate 
in 1000 mL of water, and adjust with phosphoric acid to a 
pH of 2.5. 

Blank sofution— Use the Solvent 
Solution A“Dissolve 6,9 g of monobasic sodium phos¬ 
phate in 1 000 mL of water, and adjust with phosphoric acid 
to a pH of 4.0. 

Solution B —Prepare a mixture of Solution A and acetoni- 
trile (550:450), degassing for not morę than 2 minutes. 

Mobile phase —Use variable mixture$ of Solution A and So¬ 
lution B as directed for Chromatographic system. Make ad- 
justments If necessary (see System Suitability under Chroma - 
tography {621}}. [notę —Reducing the acetonitrile content 
increases the retention time of cefaclor and increases the 
resolution between cefaclor, delta-3 isomer and cefaclor.] 
Standard solution— Dissolve an accurately weighed quan- 
tity of USP Cefador RS in Solvent to obtain a solution having 
a known concentration of about 0.05 mg per mL. Sonicate 
briefly, if necessary, to disso]ve, and avoid heating. [IMOTE— 
Use this solution on the day it is prepared.] 

System suitability solution— Dissolve a guantity of USP 
Cefaclor, Delta-3 Isomer RS in the Standard solution to ob¬ 
tain a solution having a concentration of about 0.05 mg per 
mL. 

Test Solutions —Transfer about 50 mg of Cefador, accu¬ 
rately weighed, to each of two 10-rnL volumetric flasks, di- 
lute each with Salvent to volume, and mix. Sonicate briefly, 
if necessary, to dissolve, and avoid heating. [NOTĘ—Use 
tliese Test Solutions with i n 2 hours when stored at roo m 
temperaturę or within 20 hours when stored under 
refrigeratioru] 

Chromatographic system (see Chromatography {62^))—The 
liguid chromatograph is eauipped with a 220-nm detector 
and a 4.6-mm x 25-cm coiumn Lhat contains packing LI. 
The flow ratę is about 1 mL per minutę. The chromatograph 
is programmed as follows. 


Time 

(minutss) 

Solution A 
(%) 

Solution B 

r/oi 

Elution 

0 

95 

5 

equilibration 

0-30 

95-475 

5—^25 

linear gradient 

30—45 

?5->0 

25—*100 

linear gradient 

45-55 

0 

100 

isocratic 

55-60 

0-^95 

100—>5 

reset composition 

60-70 

95 

5 

re-equilibration 


Chromatograph the System suitability solution , and record 
the peak responses as directed for Procedurę: the retention 
time for the cefador peak is between 23 and 29 minutes; 
the resolution, R , between cefador, delta-3 isomer and 
cefaclor is not less than 2.0; and the tai ling factor for the 
cefador peak ts not morę than 1.2. Chromatograph the 
Biank solution as directed for Procedurę. Examine the chro¬ 
matogram for any extraneous peaks, and disregard any cor- 
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respondinq peaks observed in the chroma tog ram of the Test 
Solutions [notę —Ensure that any extraneous peaks observed 
do not represent carryover from previous injeetrons.] 

Procedurę —Separately inject egual volumes (about 20 pL) 
of the Standard solution and the test Solutions into the chro- 
matograph, record the chromatograms, and measure all of 
the peak areas. Calcu]ate the percentage of each cefador 
related compound in the portron of Cefador taken by the 
formula: 

(CP/W)(r*/rs) 

in which C is the concentration, in mg per mL, of USP 
Cefador RS in the Standard solution; P is the designated po- 
teney, in jig per mg, of USP Cefador RS; W is the weight, 
in mg, of tne portion of Cefador taken to prepare the re- 
spective Test solution; n is the peak response of an individual 
related compound in the chromatogram obtained from the 
Test sofut/on; and r* is the peak response for the cefador 
peak in Lhe chromatogram of the Standard solution. Deter- 
mine the mean values for each cefador related compound: 
not morę than 0,5% of any indmdual cefador related com¬ 
pound is found, and not morę than 2.0% of total cefador 
related compounds is found. In an acceptable determina- 
tron, the difference between duplrcate determinations of to¬ 
tal cefador related compounds i $ not morę than 0.2% abso- 
lute, or the variation from the mean of the two values is not 
morę than 10%, whichever ts greater, 

Assay— 

Mobile phose —Dissolve 1 g of sodium 1-pentanesulfonate 
in a mixture of 780 ml_ of water and 10 mL of triethylamine. 
Adjust with phosphoric acid to a pH of 2.5 ± 0.1, add 
220 ml of methanol, and mix. Make adjustments if neces- 
sary (see System Suitability under Chromatography (621)). 

Standard prepa radon —Transfer about 15mg ofUSP 
Cefador RS, accurately weighed, to a 50-mL volumetric 
fiask, diiute with Mobile phose to volume, and mix, Sonicate 
briefly, if necessaiy, to achieve dtssofutron, and avofd heat¬ 
ing tne solution. [notę—U se this Standard preparation within 
8 hours if stored at room temperaturę, or within 20 hours if 
stored under refrigeratron.] 

Assay prepara t/on—Transfer about 15 mg of Cefador, ac¬ 
curately weighed, to a 50-mL volumetric fiask, dilute with 
Mobile phase to vołume, and mix. Sonicate briefly, if neces¬ 
sary, to achieve dissdution, and avoid heating the solution. 
[notę —Use this Assay preparation within 8 hours if stored at 
room temperaturę, or within 20 hours if stored under 
refrigeration.J 

Resolution solution —Prepare a solution in Mobile phase 
containing about 03 mg of cefador and 03 mg of USP 
Cefador, Delta-3 Isomer RS per mL, 

Chromatographic system (see Chromatography (621))—The 
!iquid chromatograph is eguipped with a 265-nm detector 
and a 4.6-mm x 25-cm column containing 5-jjm packing 
LI. The flow ratę is about 13 mL per minutę. Chromato- 
graph the Resolution solution, and record the responses as 
directed for Procedurę; the relative retention times for 
cefador and cefador, delta-3 isomer are about 0.8 and 1.0, 
the resolution, /?, between the cefador peak and the 
cefador, delta-3 isomer peak is not less than 2.5, the tailing 
factor is not morę than 13, and the relative standard devia- 
tion for replicate injections is not morę than 2%. 

Procedurę — [notę— -Use peak areas where peak responses 
are indicated,] Separately inject egual volumes (about 20 pL) 
of the Standard preparation and the Assay into the chromat¬ 
ograph, record the chromatograms, and measure the re¬ 
sponses for the major peaks. Calculate the potency, in pg 


per mg, of cefador (CisHuCINsC^S) in each mg of the 
Cefador taken by the formula: 

(Ws/Wu)(P)(ru/n) 

in which W$ and W u are the weights, in mg, of USP Cefador 
RS and of Cefador taken to prepare the Standard prepara¬ 
tion and the Assay preparation, respecdvely; P is the desig- 
nated potency, in pg of cefador (C^Hi-iClNBOłS) per mg, of 
USP Cefador RS; and r y and r$ are the peak responses of the 
cefador peaks obtained from the Assay preparation and the 
Standard preparation , respeotn/efy. 


Cefador Capsules 

» Cefador Capsules contain the equivalent of not 
less than 90.0 percent and not morę than 
120.0 percent of the labeled amount of 

C15H14CIN3O4S, 

Packaging and storage—Preserve in tight containers. 

USP Reference standards (11)— 

USP Cefador RS 

USP Cefador Delta-3 Isomer RS 

Identification—The retention time of the major peak in 
the chromatogram of the Assay preparation corresponds to 
that in the chromatogram of tne Standard preparation as 
obtained in the Assay . 

Dissolution (711)— 

Medium: water; 900 mL. 

Apparatus 2: 50 rpm. 

Time: 30 minutes. 

Procedurę—Determine the amount of cefador 
(tisHnCINhChS) dissolved from UV absorbances at the 
wavetength of maximum absorbances at about 264 nm of 
filtered portions of the solution under test, suitably diluted 
with water, in comparison with a Standard solution having a 
known concentration of USP Cefador RS in the same me¬ 
dium, 

Toierances— Not fess than 80% (Q) of the labeled amount 
of cefador (CisHijCINjO.iS) is dissolved in 30 minutes. 

Ifiuformity of dosage units (905): meet the regurre- 
ments. 

Water Determination, Method I (921): not morę than 
8 . 0 %. 

Related compounds— 

Diluent —Disso1ve 2.4 g of monobasic sodium phosphate 
in 1000 mL of water, and adjust with phosphoric add to a 
pH of 2.5. 

Blank solution —Use the Diluent. 

Solution A —Dissolve 6.9 g of monobasic sodium phos¬ 
phate in 1000 mL of water, and adjust with phosphoric add 
to a pH of 4.0. 

Solution 8—Prepare a mixture of Solution A and acetoni- 
trlle (55:45), degassing for no longer than 2 minutes. 

Mobile phase— Use variabfe mixtures of Solution A and So¬ 
lution B as directed for Chromatographic system. Make ad¬ 
justments if necessary (see System Suitability under Chroma¬ 
tography (621)). [notę —Redudng the acetomtrile content 
increases the retention time of cefador and increases the 
resolution between the delta-3 isomer and cefador.] 

Standard solution— Dissofve an accurateiy weighed quan- 
tity of USP Cefador RS in Diluent to obtain a solution having 
a known concentration of about 0.05 mg per mL of 
cefador. Sonicate briefly, if necessary, to oissolve, and avoid 
heating. [notę— Use this solution on the day it is prepared.] 
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System suitabiiity solution —Drssolve a quantity of USP 
Cefador, Delta-3 Isomer RS En the Standard solution to ob- 
tain a solution havtng a known concentration of about 
0,05 mg per ml of tne delta-3 isomer 

Test soiution —Remove as completely as possible the eon- 
tents of not fewer than 20 Capsules, and mix, Transfer an 
accurately weighed portion of the combi ned contents, 
equivalent to about 50 mg of cefador, to a 10-mL voJumet- 
ric flasie Dissolye in Diluent , using brief sonEcation, Ef neces¬ 
sary, to achieve dissolution. Avoid heating, Difute with Dtkh 
ent to volume, mix, and fil ten This solution has a nominał 
concentration of 5 mg per ml based on the label tlaim. 
[notę —Use this Test solution wlthln 3 hours if stored at room 
temperaturę, or with In 20 hours when stored under 
refrigeration,] 

Chromatographic system (see Chromatography <621))—'The 
liquid chromatograph is eguipped with a 220-nm detector 
and a 4.6-mrn x 25-cm coEumn that eon tai ns 5-jim packi ng 
LI , The fiow ratę is about 1 mL per minutę. The chromato¬ 
graph Is próg ram med as folEows. 


Time 

(minutes) 

Solution A 

Solution B 

(%y 

Elution 

0 

95 

5 

egurlibration 

0-30 

95-»75 

5->25 

linear gradient 

30-45 

75—>0 

25-* 100 

Itnear gradient 

45—55 

0 

100 

isocratic 

55-60 

G—>95 

100^5 

reset composttton 

60-70 

95 

5 

re-equil3bration 


Chroma tog ra p h the Sys tem s ul ta bili ty soi u tio n f and reco rd 
the peak responses as directed for Procedurę: identify the 
peaks by their relative retention times, which are about 0.85 
and 1.0 for the delta-3 Isomer and cefador, respectiveJy; the 
resolution, /?, between the defta-3 isomer and cefador is not 
less than 2.0; and the tailing factor for the cefador peak is 
not morę than 1.2. Chromatograph the Blank solution as 
directed for Procedurę . Examine the chromatogram for any 
extraneous peaks, and disregard any corresponding peaks 
observed in the chromatogram of the Test solution. 

Procedurę—Separately inject equal volumes (about 20 pL) 
of the Standard solution and the Test soiution into the chro¬ 
matograph, record the chromatograms, and measure the 
peak area responses for a U the peaks. Calcu late the percent- 
age of eaeh related compound in the portion of Capsules 
taken by the formula: 

100 (F)(Q/Cu)(n/r s ) 

tn whfch P is the potency, En mg of cefador, per mg of USP 
Cefador RS; Q is the concentration, in mg per mL, of USP 
Cefador RS in the Standard solution; Cu Is the nominał eon* 
centration, in mg per mL, of cefador in the Test soiution; n is 
the peak response of an individual related compound in the 
chromatogram obtained from the Test solution; and rs is the 
peak response for the cefador peak in the chromatogram of 
the Standard soiution . The reporting JeveJ for impurittes is 
0.1%. Not morę than 0.5% of any indivfdual related com¬ 
pound is found; and the sum of all related compounds is 
not morę than 2.0%. 

Assay— 

Mobile phase ^DissoJve 1 g of sodium 1-pentanesuJfonate 
in a rruxture of 780 mL of water and 10 mL of tnethylamEne. 
Adjust with phosphoric acid to a pH of 2.5 ± 0.1, add 
220 mL of methanol, and mix. Make adjustments Ef neces- 
sary (see System Suitabiiity under Chromatography (621)), 

Standard preparation—D\$solve an accurately weighed 
quantity of USP Cefador RS in Mobile phase to obtain a 
solution having a known concentration of about 0.3 mg per 
mL of cefador. Sonicate briefEy, if necessary, to achieve dis¬ 
solution, and avoid heating the soiution. [notę —Use this 


Standard preparation with i n 8 hours If stored at room tem¬ 
peraturę, or within 20 hours if stored under refrigeration.] 

Assay preparation —Remove, as completely as possible, 
the contents of not fewer than 20 Capsules, and weigh ac¬ 
curately. Mix the combined contents, and transfer an accu- 
rateiy weighed portion of the powder, equEvalent to about 
75 mg of cefador, to a 250-mL volumetric fiask, di lute with 
Mobile phase to volume, and mix. Sonicate if necessary to 
ensure complete dissolution of the cefador. Rlter to obtain 
the elear Assay preparation . The nominał concentration of 
this sofution is 0,3 mg per mL of cefador based on the label 
daim, 

System suitabiity solution —Dissdlve accurately weighed 
quant3ties of USP Cefador RS and USP Cefador Delta-3 iso¬ 
mer RS in Mobile phase to obtain a solution having a known 
concentration of about 0.3 mg each of cefador and the 
delta-3 Isomer per mL. 

Chromatographic system (see Chromatography (621 ))— 
The !iqurd chromatograph is eguipped with a 265-nm de- 
tector and a 4,6-mm x 25-cm column that contains 5qim 
packi ng LI. The flow ratę is about 1.5 mL per minutę. Chro¬ 
ma to grap h the System suitabiiity soiution , and record the re¬ 
sponses as directed for Procedurę: identify the peaks by their 
relative retention times, which are about 0.8 and 1.0 for 
cefador and the deita-3 homer, respectively; the resolution, 
R f between the cefador peak and the deita-3 isomer peak is 
not less than 2.5; the taiiing factor is not morę than 1.5; 
and the re!atrve standard deviation for replicate injections is 
not morę than 2%. 

Procedurę —Separately inject equal volumes (about 20 jllL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas¬ 
ure the responses for the major peaks. Calculate the percent 
label daim of cefador (CisHhCJNjCLiS) in the portion of 
Capsules taken by the formula: 

(F)(Q/Cu)(r u /rś)( 100) 

in which P is the potency, in mg, of cefador 
.(C^HhCINWW) per mg, of USP Cefador RS; C 5 is the con¬ 
centration, in mg per mL, of USP Cefador RS En the Stan¬ 
dard preparation; Cu Is the nominał concentration, En mg per 
mL, of cefador En the Assay preparation; and fu and rj are 
the peak responses of the cefador peaks obtained from the 
Assay preparation and the Standard preparation , respective[y. 


CefacBor for Orał Suspension 

» Cefador for Ora! Suspension is a dry mixture of 
Cefador and one or morę suitable buffers, colors, 
diluents, and flavors. it contains the equiva!ent of 
not less than 90.0 percent and not morę than 
120,0 percent of the labeled amount of 
C^H^CINsChS. 

Padkaging and storage —Presen/e in tight containers. 

USP iłeference standardu (11)— 

USP Cefador RS 

USP Cefador Delta-3 Isomer RS 

Udentifkafton—The retention time of the major peak for 
cefador in the chromatogram of the Assay preparation corre- 
sponds to that tn the chromatogram of the Standard prepa¬ 
ration f as obtained in the Assay , 

Uniformify of dosage units (905)— 

For SOLID packaged W single-unit containers: meets the 
reguirements. 
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Dellverable volume (698): meets the requirements. 
pH (791): between 2,5 and 5.0, in the suspension consti- 
tuted as directed fn the labeling. 

Waler Determinatlon, Method I (921): not morę than 

2 . 0 %. 

Re!ated compounds— 

Solvent f Blank solution, Solution A, Solution B f Mobile 
phase, Standard solution, System suitability solution t and Chro- 
matographłc system —Proceed as directed for Reiated com¬ 
pounds under Cefaclor . 

Test solution —Constitute Cefaclor for Ora! Suspension as 
directed in the labeling. Transfer an accurately measured 
portion of Cefaclor for Orał Suspension, freshly mixed and 
free from alr bubbles, equivalent to about 50 mg of cefaclor, 
to a 10-mL volumetric fiask. Dissolve in Solvent t usinq brief 
sonication, if necessary, to achieve dissolution. AvoEdneat- 
ing. Dilute with Solvent to yolume, mix, and filter. Use this 
Test solution within 3 hours if stored at room temperaturę, 
or within 20 hours when stored under refrigeration. 

Procedurę —Sęparately inject equal yolumes (about 20 jliL) 
of the Standard soiuthn and the Test solution into the chro- 
matograph, record the chromatograms, and measure the 
peak area responses for a II the peaks, Calcu late the mg of 
each reiated compound in the portion of Cefaclor for Orał 
Suspension taken by the formula: 

0.01 CP{n/rs) 

in which the terms are as defined for Reiated compounds 
under Cefaclor , Not morę than 1.0% of any indivldua( 
cefador-related compound is found; and the sum of all 
cefador-related compounds found is not morę than 3.0%, 
not inctuding the contributlon of any peak that gives a re- 
suit of less than 0.1%. 

Assay— 

Mobile phase f Standard preparation f Resolution solution , 
and Chromatographlc system —Proceed as directed in the As¬ 
say under Cefaclor. 

Assay preparation —Constitute Cefador for Ora! Suspen¬ 
sion as directed in the labeling. Transfer an accurately meas¬ 
ured portion of the resulting suspension, freshly mixed and 
free from air bubbles, dilute quantftatively with Mobile phase 
to obtain a finał solution containing about 0.3 mg of 
cefador per mL Sonlcate if necessary to ensure complete 
dissolution of the cefador. Filter to obtain the elear Assay 
preparation. 

Procedurę —Proceed as directed in the Assay under 
Cefador. Calculate the guantity, in mg, of CuHmCINsO^ in 
the portion of the constituted Cefaclor for Orał Suspension 
taken by the formula: 

Vu(Wsf50)(Pf\QQQXr u /rs) 

in which V u is the fina! volume, in mL, of the Assay prepara¬ 
tion , and the other terms are as defined therein. 


Cefador Chewaisle Tablets 


» Cefador Chewable Tablets contain not less 
than 90.0 pereent and not morę than 110,0 per- 
cent of the labeled amount of cefaclor 
(CisHMCINsCUS). 

IPackaging and sto ragę—Presen/e in tight containers. 
Storę at 25°, excursions permitted between 15° and 30 c . 
labeling—The product label and product labeling indicate 
that the Chewabie Tablets must be chewed or crushed 
before administration. 


USP Referenci standards (11)— 

USP Cefador RS 

USP Cefaclor Delta-3 Isomer RS 

Identification—The retention time of the major peak In 
the chromatogram of the Assay preparation corresponds to 
that in the chromatogram of the Standard preparation , as 
obtained in the Assay > 

Dissolution (711)— 

Medium: water; 900 mL 

Apparatus 2: 50 rpm. 

Time: 30 minutes. 

Procedurę —Determlne the amount of cefador dissolved 
by employing UV absorption at the wavelength of maxl- 
mum absorbance at about 264 nm on filtered portions of 
the solution under test, suitably diluted with Medium , if nec¬ 
essary, in comparison with a Standard solution havlng a 
known concentratlon of USP Cefador RS in the same Me¬ 
dium. Calculate the amount of cefador dissolved by the 
formula: 

A tt x ą x 900 x 100 
A s x D x LC 

in which Au and As are the absorbances obtained from the 
solution under test and the Standard solution, respectively; 
C s is the concentratlon, in mg per mL, of the Standard solu¬ 
tion; 900 is the volume, in mL, of Medium; 100 is the con- 
version factor to percentage; 0 is the dilutlon factor of the 
solution under test; and JLC is the Tablet fabel daim, in mg. 

Tolerances —Not less than 80% (Q) of the labeled amount 
of cefaclor is dissolved in 30 minutes. 

Unlformify of dosage units (905): meet the requrre- 
ments. 

Water Determinatlon, Method I (921): not morę than 
5.0%. 

Reiated compounds— 

So!vent, Blank solution, Solution A, Solution B, Mobile 
phase. Standard solution , System suitability solution , and Chro* 
matographic system—Proceed as directea for Reiated com- 
pounas under Cefador. 

Test solution —Weigh and finely powder not fewer than 
20 Chewable Tablets. Transfer an accurately weighed por¬ 
tion of the composite, equivalent to about 50 mg of 
cefador, to a 10-mL volumetric fiask. Dissolve In Soivent, 
using brief sonicatlon, if necessary, to dissolve. Avoid heat- 
ing. Dilute with Solvent to volume, mix, and filter. [NOTĘ— 
Use this Test solution within 3 hours if stored at room tem¬ 
peraturę, or within 20 hours when stored under 
refrigeration.] 

Procedurę —Sępa rately inject equal yolumes (about 20 jiL) 
of the Standard solution and the Test solution into the chro- 
matograph, record the chromatograms, and measure the 
peak area responses for all the peaks. Calculate the guantity, 
in mg, of each reiated compound in the portion of Chew¬ 
able Tablets taken by the formula: 

0.01 CPin/rs) 

in which the terms are as defined for Reiated compounds 
under Cefador. Not morę than 1.0% of any lndlvidual 
cefador reiated compound is found; and the sum of all 
cefador reiated compounds found Is not morę than 3.0%, 
not including the contributlon of any peak that gives a re- 
sult of less than 0.1%. 

Assay— 

Mobile phase , Standard preparation , Resolution solution, 
and Chromatographlc system—Proceed as directed in the As¬ 
say under Cefador. 

Assay preparation —Weigh and finely powder not fewer 
than 20 Chewable Tablets. Transfer an accurately weighed 
portion of the powder, equivalent to about 75 mg of 
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cefaclor, to a 250-mL volumetrie fiask, di lute with Mobile 
phase to volume, and mlx. Sonicate, If necessary, to dtssolve 
the cefador, F il ter to obtain a elear solu tron. 

Procedurę —Proceed as directed in the Assay under 
Cefaclor. Calcu la te the guantity, in mg, of cefaclor 
(C 15 H 14 CIN 3 G 4 S) in the portion of Chewable Tabiets taken by 
the formula; 

5W s (P/10Q0)(r u / rs) 


Di lute with 5 o/m 7 t to volume y mix, and filter. Use this Test 
solution within 3 hours if stored at room temperaturę, or 
within 20 hours when stored under refrigeratron- 

Procedurę —Separately Inject equal volumes (about 20 jul) 
of the Standard solution and the Test solution into the chro¬ 
ni a to grap h, record the chromatograms, and measure the 
peak area responses for all the peaks. Calcuiate the mg of 
each related compound In the portion of Tabiets taken by 
the formula: 


In which the terms are as defined therein. 


Cefader Extended-ReBease Tabiets 

» Cefaclor Extended-Release Tabiets contain the 
equivalent of not less than 90.0 percent and not 
morę than 110.0 percent of the labeled amount 
of cefaclor (C 15 H 14 CIN 3 G 4 S), 

PacRcaging and storage—Preserve in tight, light-resistant 
containers, and storę at controlled room temperaturę. 

USP Reference sfandairds {11)— 

USP Cefaclor RS 

USP Cefaclor Delta-3 Isomer RS 

Identification—The retention time of the major peak in 
the chromatogram of the Assay preparation corresponds to 
that In the chromatogram of the Standard preparation i, as 
obtained in the Assay. 

Dissolution <711)— 

Medium: 04 N hydrochlonc acid; 900 ml 
Apparatus 1 (10-mesh basket): 100 rpm* 

Times: 30, 60, and 240 mlnutes* 

Procedurę —Quantitatively di lute flltered portions of the 
solution under test with 0.1 N hydrochlonc acid to obtain a 
test solution havlng a concentration of cefaclor 
(C 15 H 14 CIN 3 O 4 S) estamated to be about 25 pg per ml. De- 
termlne the amount of cefaclor (C 15 H 14 CIN 3 O 4 S) dissolued 
by employing UV absorption at the wavelength of maxb 
mum absorbance at about 265 nm, in comparison with a 
Standard solution having a similar, known concentration of 
USP Cefaclor RS in the same Medium. 

Tolerances —The percentages of the labeled amount of 
cefaclor {C 15 H 1 . 5 CIN 3 O 4 S) dEssolved at the times specified 
conform to Acceptance Tobie 2. 


Time (minutek 

Amount dissofked 

30 

between 5% and 30% 

60 

between 20% and 50% 

240 

not less than 80% 


Uniformity of dosage units (905): meet the require- 
ments. 

Wat er Determinatśon, Method i (921): not morę than 
7.0%. 

Related compounds— 

Solvent, Blank solution, Solution A , Solution B, Mobile 
phase. Standard solution , System suita bili ty solution, and Chro- 
matographic system —Proceed as dlrectea for Related com¬ 
pounds under Cefaclor. 

Test so/af/on—Weigh and finely powder not fewer than 
20 Tabiets. Transfer an accurately welghed portion of the 
composlte, equavalent to about 50 mg of cefaclor, to a 
10-mL volumetric fiask. DissoIve in Soi^ent, using brief sont- 
cation, if nećessary, to achieve dissolutlon. Avold heating. 


0.01 CP(n/ r 5 ) 

in which the terms are as defined for Related compounds 
under Cefaclor. Not morę than 0.6% of any individuaf 
cefaclor-rdated compound is found; and tne sum of all 
cefaclor-related compounds found is not morę than 2 . 0 %, 
not induding the contnbution of any peak that gives a re~ 
suit of less than 04%, 

Assay— 

Mobile phase. Standard preparation , Resolution solution 1 , 
and Chroma tog raphic system —Proceed as directed in Ehe As¬ 
say under Cefaclor. 

Assay preparation —Weigh and finely powder not fewer 
than 20 Tabiets. Transfer an accurately weighed portion of 
Ehe powder, equivalent to about 75 mg of cefacfor, to a 
250-mL volumetric fiask, dilute with Mobile phase to vol- 
ume, and mix. Sonicate, if necessary, to dissolve the 
cefaclor. Filter to obtain a elear solution. 

Procedurę —Proceed as directed in the Assay under 
Cefaclor. Calcuiate the guantity, In mg, of cefaclor 
(C 15 H 14 CIN 3 O 45 ) in the portion of Tabiets taken by the 
formula: 

SWs(P/l 000)(ru / fs) 

in which the terms are as defined therein. 


Cefaci rosił 


xu:T 


MP 


CióHłjrNjOsS • H 2 0 381,40 

5-Thia-1-a2abjcydo[4.2.0]oct-2-ene-2-carboxytic acid, 7- 
[[am Ino(4-hy droxy pheny IJacety l]a mi no]-3-methy l-8-oxo-, 
monohydrate, [6R-[6o. t ?p (/?*)]]-; 

(6 R f 7 R)-7-[(Ry2-Am i no-2-(p-hy d roxyp heny f)aceta mido]- 
3-methyl-8-oxo-54hia4-azabieydo[4.2.0]oct-2-ene-2-car- 
boxylic acid monohydrate [66592-87-8]. 

Hemihydrate 372,40 

[119922-85-9], 

Anhydrous 363,39 

[50370-12-2]. 

DEFIN1TION 

Cefadroxil has a potency equivalent to NLT 950 ^ig/mg and 
NMT 1050 pg/mg of cefadroxEI (CnH\ 7 N 3 O 5 S), calculated 
on the anhydrous basis* 

BDENTIFECATSON 

* A. 1NFRARED ABSORPTION (197K) 

o B. The retention time of the major peak of the Sample 
solution corresponds to that of tne Standard solution , as 
obtained in the Assay. 
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ASSAY 

* Procedurę 

Buffer: 2.7 g/L of monobasic potassfum phosphate 
Mobile phase: Acetonitrile and Buffer (4:96) 

Standard solutlon: SOug/mL of USP Cefadroxil RS in 
Mobile phase prepa red as follows. Transfer a suitable 
guantity of USP Cefadroxii RS to a suitable volumetric 
ffask, dissolve in Mobile phase using 50% of the finał 
voIume, sonicate to dis$olve, and difute with Mobile 
phase to volume. 

Sample solution: 50 jig/mL of Cefadroxil in Mobile 
phase prepared as follows. Transfer a suitable quantity 
of Cefadraxil to a suitable volumetric fiask, dissoke in 
Mobile phase using 50% of the finał volume, sonicate to 
dissolve, and di lute wi th Mobile phase to volume. 
Chromatographic system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 
Column: 4.6-mm x 25-cm; 5-jim packing U 
Flow ratę: 1 mL/min 
Injection volume: 20 juL 
System suitability 
Sample: Standard solution 
Suitability requirements 
Taiflng factor: NMT 1.5 
Relative standard deviation: NMT 073% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the guantity, in jig/mg, of cefadroxit 
(CińH^rNiOsS) in the portion of Cefadroxil taken: 

Result = (fu/rs) x (G/G) x P 

fu - peak response from the Sample solution 

r 5 - peak response from the Standard solution 

G = concentrafion of USP Cefadroxil R5 in the 
Standard solution (pg/mL) 

Cu ~ concentration of Cefadroxil in the Sample 
solution (pg/mL) 

P - potency of cefadroxtl in USP Cefadroxil RS 
(pg/mg) 

Acceptance criteria: 950-1050 ug/mg on the anhy- 
drous basis 

IMPURITIES 

* Organic Impurities 

Solution A: 50 mg/mL of sodium hydroxide 
Sofution B: 4 g/L of monobasic sodium phosphate di- 
liydrate adjusted with Solution 4 to a pH of 5.0 
Solution C: Acetonitrile and Sofution B (1:1) 

Mobile phase: See Tobie 1. 


Table 1 


Time 

(min) 

Solution B 

("/ot 

Solution C 

0 

100 

0 

35 

85 

15 

50 

40 

60 

60 

0 

100 

61 

100 

0 

70 

100 

0 


Diiuent: 3.5 g/L of monobasic potassium phosphate 
and 4.6 g/L of dibasic sodium phosphate anhydrous 
System suitability stock solution 1: 0.5 mg/mL of USP 
Cefadroxi( Re i a te d Compound D RS in Diiuent Sonicate 
as needed to dissofve. 

System suitability stock sofution 2: 0.5 mg/mL of USP 
Cefadroxil Related Compound I RS in Diiuent Sonicate 
as needed to dissolve. 

System suitability solution: 10 pg/mL of cefadroxil re- 
fated compound D from System suitability stock solution 
l f 10 [ig/mL of cefadroxif related compound I from Sys¬ 
tem suitability stock solution 2 f and 1 mg/ml of USP 
Cefadroxil System Suitability Mixture RS in Solution B. 
Storę the sample In the refrigerator, and discard after 
14 h. 

Standard solution: 10 pg/mL of USP Cefadroxll RS in 
Solution B. Storę the sample in the refrigerator, and dis¬ 
card after 14 h. 

Sample solution; 1 mg/mL of Cefadroxil in Solution £L 
Storę the sample in the refrigerator, and discard after 

14 h. 

Chromatographic system 

(See Chromatography (621), System Suitability .) 

Modę: LC 

Detector: UV 220 nm 

Column: 4.6-mm x 25-cm; 5-pm packing LI 

Flow ratę: 1 mL/min 

Autosampler temperaturę: 6° 

Injection volume: 20 pL 
System suitability 

Samples: System suitability solution and Standard 
solution 

Suitability requirements 

Resolution: NLT 1.5 between cefadroxil related com¬ 
pound D and cefadroxil related compound I, System 
suitability solution 

Relative standard deviation: NMT 5.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of each impurity in the por¬ 
tion of Cefaamxi! taken: 

Result - (r u frs) x (G/G) x P x F x 100 

r u = peak response of each impurity from the 
Sample solution 

- peak response of cefadroxtl from the Standard 
solution 

Cs - concentration of the USP Cefadroxil RS in the 
Standard solution (mg/mL) 

C u - concentration of Cefadroxil in the Sample 
solution (mg/mL) 

P - potency of cefadroxil in USP Cefadroxil RS 
(ug/mg) 

F - conversion factor, 0.001 mg/pg 
Acceptance criteria: See Tobie 2 . The reporting thresh- 
olci is 0.03%. 
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Table 2 


Name 

Relative 

Retention 

Time 

Acceptance 
Criteria, 
NIWT f%l 

Amoxicilfin related compound \ a 

0.16 

0.5 

Cefadroxit fl-sulfoxide b 

0.22 

0.15 

Cefadroxil S-sultaide 11 

0.41 

OJ 5 

CcfadroxEJ reloted corriDOund B d 

0.4 9 

0.5 

D E meth vlf o rm a m i de c 

0.55 

_ _ 

Cefadroxil related compound D j 

0.71 

0,5 

Cefadroxil related compound b 

0.80 

0.15 

D i keto di oeraz i ne deri va tiye* 1 

0.87 

0.5 

Cefadraxil 

1,0 

__ 

W-Phenv4qiycyf delta-3 cefadroxii 1 

1.4 

0.15 

Cefadroxll ethyl homoloa J 

1.5 

0.15 

W-Phenylqlycyl cefadroxjl h 

1.8 

0,5 

3-H yd rox y-4 eth vl th ioo h en on e 1 

2.0 

0.5 

N-Ethoxycarbonyl 7-ami- 
n ode 5 a ceto xy cep ha 1 ospo ranie 
acid m 

2,1 

0J5 

0-Ethoxycarbonyl cefadroxil h 

2.3 

03 

Cefadroxil dimer° 

2.4 

0.15 

Any Endividual unspedfied fmpuri- 
tv 

— 

0.10 

Total Imourities 


2.0 


15 D-Hydroxyphenylgfycine; (fl>2"AmEnQ-2-(4-hydroxypheny[)acetic acid. 
b (6 R f 7 R)-7-U Ryl-A m i no -2-(4-hy d roxy p heny l)a cetam ido] - 3 -methy 1-8 - oxo - 
5-thEaJ azabfcydQ[4,2.Q]oct-2-ene-2-carboxylEc acid 5fi-oxEde. 
c (6 R, 7 Ry7-[(Ryi -Ami no- 2- (4-by d roxy p he ny J )ac etamido]-3-me thy I - B-o xo-5 - 
thia-1 -azabicydo[4.2,Q]oci-2-ene-2-carboxylic acid 55-oxtde, 
d 7-Aminod&sacetoxycepha(osporanic acid; (68Jfl)-7-Ammo-3-methyl-8- 
oxo-5-thia-l -azabicyc]o[4.2,0]oct-2-ene-2 carboxyJic acid. 

*This impurity i 5 listed here for Information on ty. Jt is not lo be reported 
as an impurily in this test 

ł L-Cef adroxi I; (6 fi, 7 R)-7- R5)-2-A mi no -2 -(4- hy d roxy ph eny I Jaceta m i d o]- 3- 
methyI- B-oxo-5-thia-1 -azabicycI o [4.2.0] oct-2-ene-Z-ca rb oxyi ic a c id. 

5 De f ta-3 cefadroxif; (6fl,7ft)-7-[(ft)-2-Amino-2-(4-hydroxypheny- 
I) acetarn i do] -3 -me thy I - B-oxck5- t h i a - 1 -a zabicycEo[4 .2. G]oct-3-ene-2-ca rbox- 
ylic acid. 

11 3 -(Am in omethy I e n e)-6-(4 -hyd roxypheny l)plpe razine-2,5-dion e, 

'* (6 R, 7 R) - 7- {(2 R)-2-[2 -Am i n o-2-(4-hy d ro xy p h e ny I )a c eta m id oJ-2 - (4-hy drox - 
y p he nyt)a ceta midoJ-3-methy 1-8 -oxo-5-th i a-1 -a z a bicy c I o [4.2.0]oc L- 3 -ene 2- 
carboxyltc acid, 

i (6 R f 7 R)-7 - [(R) - 2 - Am i n o-2-(4-hydroxy ph e ny l)a cetam ido] - 3-e thy l-8-ox o-5 - 
th ia -1 - aza bicy do [4.2.0] act-2-ene-2ca rboxy I ic ad d. 
u (6 R, 7R)- 7- ({2 R)2- [2-Am in o-2-(4-hyd roxy pheny I) aceta mi do] -2-(4 - hyd rox- 
y pheny () aceta m ido}- 3 - m et hy 1 - 8 - oxo-5 -th la -1 -azabicydo[4.2.0]oct-2-en e-2- 
carboxylic acid. 

1 3- Hyd roxy-4-m e thy I thiop hen-2{5 H }-on e T 

m (6 R, 7 fl) -7-(E t h oxy ca rbo ny I amino)-3-m et hy J- B-oxo -5 - th ia -1 -azabicy d o[4. 2, 
0]oct-2-ene-2-carboxyiic acid. 

n (6 /?, 7 ft)- 7- ((R)-2-Am i no -2 - (4- [(eth oxy ca rbo ny t)oxy ] ph e ny f) a c e t a m ido)-3 - 
me thy t-8 -oxo-5 -th ia-1 - aza b rcy do[4.2.0]o ct-2- e ne-2-carboxytic aci d. 

0 (6 fi, 7 i?)- 7- [(ft)-2 - {(6 R t 7 fl)- 7 - [(4) -2-Am i n 0-2 -{4 -hyd roxyph enyl}acet a m i d oj- 
3 -methy 1-8 - oxo-5 -th ia-1 -aza b i cy cl o[4.2,0]o ct-2-e ne-2 -ca rbo xa m ido} - 2-(4- 
hy dro xy p heny I JaceUmi do] - 3 - m ethy I - 8 - ox o-S-th i a -1 -aza b i cy d o [4.2.0 ] o c t-2- 
ene-2-carboxylic acid. 

* Dimethylaniline (223): Meets the reguirements 

SPECIFIC TESTS 

* Optical ROTATION, Spedfic Rotation (781S) 

Sample solution: 10 mg/mL in water 
Acceptance criteria: -3-1 65.0° to +178.0° 

* Crystałunity (695): Meets the reauirements 
o PH (791) 

Sample solution: 50 mg/mL suspension m water 
Acceptance criteria: 4.0-6.0 

* Water Determination, Method I (921): Ą.2%-6. 0%, ex- 

cept where it is labeled as being in the hernihydrate form 
it rs between 2.4% and 4,5% 


AODITIONAL REQU!REMENTS 
o Packaging and Storage; Preserve in tight containers. 

0 Labelinc: The hernihydrate form is so labeled, 

» USP Reference Standards (11) 

USP Cefadroxil RS 

USP Cefadroxi! Related Compound D RS 
(6R t 7 R)- 7-[(5)-2“Am ino-2‘(4“hy d roxyphenyl)aeetaniido]- 
3-methy!- 8-oxo-5 -thia-1 -azabicydo[4.2,0] oct-2-ene- 

2 - carboxySic acid. 

C 16 H 17 N 3 0 5 S 36339 

USP Cefadroxil Related Compound I RS 
(6/?,7R)-7-i(/?)-2-Amino-2-(4-hydroxypheny[)acetaniido3- 

3- methyh8-oxo-5-thia-1-azabicydo[4.2,0]oct-3-ene- 
2-carboxylic acid. 

C 16 Hi ? N 3 O s S 363.39 
USP Cefadroxil System Suitability Mixture RS 
This is a mixture of cefadroxII and 0-ethoxycarbonyl 
cefadroxii [{6/?,7R)-7-((^)-2^Amino-2-{4-[(ethoxy- 
carbonyl)oxy]pheny[}acetamido)3-methyi-8-oxo- 
54hta-l -a2abicyclo[4.2.0]oct-2-ene-2-carboxylic acidl. 
C 19 H 21 N 3 0 7 S 435.45 


CefadroKil CapsyBes 

DEFINITION 

Cefadroxif Capsules contain the equivalent of NLT 90.0% 
and NMT 120.0% of the fabeled amount of cefadroxil 
(C T6 HtzN 3 O s S). 

IDENTKFiCATION 

» A. The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution, as 
obLained in the Assay. 

ASSAY 
* Procedurę 

Buffer: 6.8 g/L of monobasic potassium phosphate in 
water, Adjust with 10 N potassium hydroxide to a pH of 
5.0. 

Mobile phase: Acetonltriie and Buffer (40:960) 

Standard solution: 1.06 mg/mL of USP Cefadroxil RS in 
Buffer, This solution contains the equivaient of 1 mg/mL 
of cefadroxj|. Use this solution on the day prepared. 
Sample solution: Remove the contents of NLT 1 0 Cap¬ 
sules as completefy as possible, and weigh. Transfer a 
portion of the powder, nominally equtvaJent to 200 mg 
of cefadroxil, to a 200-mL volumetric fiask. Di lute with 
Buffer to yolume, and stir by mechanical means for 5 
min. Use this solution on the day prepared. 
Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 230 nm 
Column: 4-mm x 25-cm; 5-pm packrng LI 
Flow ratę: 1,5 mL/min 
injectlon volume: IOjiL 
System suitability 
Sample: Standard solution 
Suitability recjuirements 
Tatling factor: NMT 2.2 
Relative standard deviation: NMT 2.0% 

Analysis 

Sampies: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
tefadrox!l (CieH^N^OsS) in the portion of Capsules 
taken: 

Result = (r u /r$) x (Cs /Cu) x P x F x 100 


ru - peak response from the Sample solution 

rs = peak response from the Standard solution 
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Cs = concentration of USP Cefadroxit RS in the 
Standard solution (mg/mL) 

Cu = nominał concentration of cefadroxil in the 
5ample solution (mg/mL) 

P - potency of cefadroxil in USP Cefadroxil RS 
Cpg/mg) 

F - conyersipn factor, 0.001 mg/jig 
Acceptance criteria: 9G.G%-120.0% 

PERFORMANCE TESTS 
o DlSSOLUTION (711) 

Medium: Water; 900 mL 
Apparatus 1: 100 rpm 
Time: 30 min 

Standard solution: USP Cefadroxil RS in Medium at a 
known concentration similar to that in the Sample 
solution 

Sample solution: Sample per Dlssolution (711). Suitably 
di tu te with Medium, if necessary, and f liter. 

Analysis: Determine the amount of cefadroxil 
(CióH^NbOsS) dissolved from UV absorbances at 263 
nm of the Sample solution in comparison to the Stan¬ 
dard solution , 

Tolerances: NLT 80% (Q) of the labeled amount of 
cefadroxil (C^HijfN^OsS) is dissaJved. 

e Uniformity of Dosage Units (905): Meet the 
reguirements 

IMPURITIES 

® ORGANIC IlVIPLrRITI£5 

Solution A: 50 mg/mL of sodium hydrox]de 
Solution B: 4 g/L of monobasic sodium phosphate di- 
hydrate In water, adjusted with Solution A to a pH of 
5.2 

Solution C: Acetonitrile and Solution B (1:1) 

Mobile phase: See Table 1\ 


Table 1 


Time 

(min 1 ! 

Solution B 
(%> 

Solution C 

(%> 

0 

100 

0 

35 

85 

15 

50 

40 

60 

60 

0 

100 

61 

100 

0 

70 

100 

0 


Diluent; 3,5 g/L of monobasic potassium phosphate 
and 4.6 g/L of dibasic sodium phosphate anhydrous 

System suitability stock solution 1: 0.5 mg/mL of USP 
Cefadroxii Related Compound D RS in Diluent. Sonicate 
as needed to dissolve. 

System suitability stock solution 2: 0.5 mg/mL of USP 
Cefadroxil Related Compound I RS in Diiuent. Sonicate 
as needed to dissofve. 

System suitability solution: 10 pg/ml of cefadroxil re- 
fated compound D from System suitability stock solution 
1, lOpg/mL of cefadrox!3 related compound I from Sys¬ 
tem suitability stock solution 2, and 1 mg/mL of USP 
Cefadroxil System Suitability Mixture R5 in Solution B. 
Storę refrigerated, and discard after 14 h. 

Standard solution: 10 pg/mL of USP Cefadroxil RS in 
Solution B 

Sample solution: Nominally, 1 mg/mL of cefadroxil in 
Solution B prepared as follows. Transfer the finely pow- 
dered contents of NLT 10 Capsufes to a suitable volu- 
metric fiask, and add 50% of the finał volume of 5o/u- 
tion B. Sonicate with intermittent shaking. Cool to room 
temperaturę, dilute with Solution B to finał va!ume, and 
mix. Centrlfuge a portion of this solution, and filter the 
supernatant solution. Storę refrigerated, and discard af¬ 
ter 14 h. 


Chromatographic system 

(See Chromatograpny (62 1), System Suitability.) 

Modę: LC 

Detector: UV 220 nm 
Column: 4.6-mm x 25-cm; 5-pm packing LI 
Flow ratę: 1 mL/min 
Injection volume: 20 jiL 
Autosampler temperaturę: 6 Q 
System suitability 

Samples: System suitability solution and Standard 
solution 

[NOTĘ—The relative retention times for cefadroxll re¬ 
lated compound D, cefadroxi! related compound I, 
and cefadroxil are about 0.71, 0.80, and 1.0, 
respective!y.] 

Suitability requirements 

Resolution: NLT 1.5 between cefadroxil related com¬ 
pound P and cefadroxil related compound I, System 
suitability solution 

Relative standard deviation: NMT 5.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of each impurity in the por¬ 
tion of Capsufes taken: 

Result = (rufr s ) x (Cs/CJ xPx { F t /F ,) x 100 

ru - peak response of each impurity from the 
Sample solution 

r* = peak response of cefadroxil from the Standard 
solution 

Ci = concentration of USP Cefadroxi3 RS in the 
Standard solution (mg/mL) 

Cu ” nominał concentration of cefadroxil in the 
Sample solution (mg/mL) 

P - potency of eefadroxil in USP Cefadroxit RS 
(ug/mg) 

Fi - corwersion factor, 0.001 mg/pg 
Fi - relative response factor (see Table 2) 

Acceptance criteria: See Table 2. The reporting thresh- 
old is 0,05%. 


Table 2 


Name 

Reiative 

Retention 

Time 

Relative 

Response 

Factor 

Acceptance 
Criteria, 
NMT (W 

Amoxidllin related 
compound P 

0.16 

1.3 

0.5 

Cefadroxil related 
compound B b 

0,52 

0,63 

0.5 

Cefadroxrl related 
comoound D c a 

0.71 

— 

— 


3 D-HydroxyphenylglycEne; (fl)-2-AminG-2-(4-hydroxyphenyl)acet:ic acid. 
b 7-AminodEsacetoxycephalosporanic acid; (6/L7/?)-7Amino-3-methyl-8- 
oxo-5-thia-1 -azabicydo[4.2.0]oct-2-ene-2-carboxylk acid, 

H-Cef a d roxi I; (6 7 ft) - 7 - [(fi) -2-Am i n o-2-(44iy d roxy p h e ny l)aceta m i d q]- 3 - 
m ethy I - 8 -oxo-5-thia-1 -a z a bicy c I o [4.2.0] oc t-2-e ne - 2 - c a rboxy J ic a dd. 
d Process impurities that are controlled in the drug substance are not to 
be reported, are not induded in to tal Empurities, and are listed here for 
information only. 

° 3-( A minom et by !e ne>6-(4 - hydroxy p h e ny I )p Epera zin e-2,5-d ion e, 

1 (ó R, 7R)-7 - [(2 R) -2 - [ 2 -Am E n o-2- (4-hy d roxy phe ny 3) a ce ta m i do j ^- 2-(4-hydr ox ■ 
y ph eny ]) a ceta m id o} -3- methy ]- 8 -oxo-5-th i a-1 -aza bicy do [4.2.0] od- 3- ene-2 - 
carboxylic add. 

a {6 fi, 7 R)-7- {{2 R)-2-[2 -Am ino- 2-(4- hyd r gxy p h eny I Jaceta m id o]-2 - (4 - hy d ro x- 
y phe ny f)aceta mi do}-3-me thy U 8-oxo -5 -th ta-1 -aza bity do[4.2,0 ] DCt-2-ene-2- 
tait)Qxylk acid. 

h 3 -Hyd roxy-4 -m ethyI th i ophen-2(5 H)-o ne. 

l C6^7fl)-7-(EthoxycarbonyJannino)-3-methyl-8-oxo-5-thia-1-azabJcydo[4,2. 
0]oct-2-ene-2-carboxylic add. 

> (6 R f 7 Ry?-(( R)-2 - A m in o-2- {4 -[(et h oxyca rb ony f) oxy ] p heny I) a ce ta m ido)- 3- 
methy l-8-ox o- 5 - th ia -1 -aza bi cy do [4,2,0]o ct-2-e ne-2-ca rb oxy I i c acid. 
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Tatole 2 (Continued) 


Naine 

Re la Ci ve 
Retention 
Time 

Relative 

Response 

Factor 

Acceptance 

CriterEa, 

NMT 

Diketopiperazine 

derrvatlve e 

0.89 

13 

0.5 

Cefadroxil 

1.0 

_ 


N-Phenylglycyl del 
ta-3 cefadroxll f 

1.4 

1.5 

0.15 

N-Phenylglycyf 

cefadroxil9 d 

1.8 

— 


3-Hydroxy-4- 

metbylthiophe- 

none 11 

1.9 

0.40 

0.5 

/V-Ethoxycarbonyl 7- 
am3nodesacetox- 
ycephalosporanic 

2.2 

— 

— 

O-E thoxy c a rbo nyl 
cefadroxifi tf 

2.4 

— 

— 

Any indivrduat un- 
soectfied imourity 


— 

0.2 

Total Empurities 


__ 

2.0 


■ Ł D-Hyd-raxyphenylglydne; ęfl)-2-Amino-2“C4-hydroxypheny!)acetic acid, 
b 7-Arninode5acetoxycephalosporanic acid; (6R,7fly7-Amino-3-methyi-8- 
oxo-5-thja-l azabicyclo[4.2,0]cict'2-ene-2-carboxylic acid 
c L-Cefadroxfl; (6ft 7fl)-7T(^2-Amina-2-(4-hydroxyphenyi)acetarnido]-3- 
methy 1-8-oxo-5- Ih ia-1 -azabicyeto[4.2.0]oc t-2-ene-2-c arboxyfi c acid. 
ci Process Trnpufitśes that are controlled in the drug subsiance are not to 
be reported, are not induded in total Empurrties, and are listed here for 
Information only. 

c 3-(A m i nom e thylen e)-6 <4 -hy droxyp h enyl)p Epe ra^i ne-2, 5 -dione, 

1 {6 R t 7 /?)-?-((2 R) -2-[2-Am i no-2-(4 -hyd roxyp henyl)aceta m ido] -2 -(4- hyd rox- 
y pheny!) a ce ta m ido] - 3 - m ethy i- 8 - oxo-5 -th ia-1 -aza bicycl o[4.2.0] oct- 3- ene-2- 
carboxylic acid. 

g (6 R f 7 R)- 7Ą{ 2 R)-2- [2-A m i n o-2-(4- hyd roxyph e nyl) aceta m i d □ j-2-(4 -hyd rox - 
yp he nyl )at eta m i d o] - 3-methyi-8-o xo - 5 -th i a-1 - azab icydo [4. 2 .0 ]o c t-2-ene- 2- 
carboxy3Ec acid. 

h 3 -Hyd roxy-4 -m e thyl thfophen-2{5 H)-o n e. 

'(6R,7R)-7~ (Et h oxy ca rbo nyl ami no) - 3 -m e t hy 3 - 8-o xo -5 -th ia-1 -azabicy cio [4.2. 
G]oct-2-ene-2-carboxylic acid. 

J (6 R, 7 R)-7- ((/?)-2-Am i n o-2-{4-[(eth oxyca rbo nyl) oxy] p he ny L) a oeta m ido)- 3 - 
metbyl-8-oxo-5-thia-1 -azabicy do[4.2.0]oct-2-ene-2-carboxyfic aeid. 

SPACIFIC TESTS 

* Water Determination, Method I (921): NMT 7.0% 

ADOHTIONAL REOUDREMENTS 

» Packaging and Storage: Preserve in trght containers. 

« Labę ling; Capsules prepared using the hemihydrate form 
of Cefadroxil are so fabeled. 

® USP Reference Standard* (11) 

USP Cefadroxil RS 

USP Cefadroxil Related Compound D RS 
(6ft,7fl)-7-[(5)-2-Amino-2-(4-hydroxyphenyl)acetamido]- 
3 -methyl-8-oxo-5-thia-l-azaDlcydo[4.2.Q]0Ct-2"ene- 
2 -carboxylic acid. 

Ci 6 Hi7N 3 0 5 S 363.39 
USP CefadroxII Related Compound 1 RS 
(ófl,7R)-7-[(fl)-2-Amino-2-(44iydroxyphenyl)acetamido]- 
3“methy!-8-oxo-5-thia-1-azabieydo[4>2.0]oct-3-ene- 
2 -carboxylic acid. 

Ci fi HizN 3 0 5 S 363.39 
USP Cefadroxil System Suitabifity Mixture RS 
This is a mixture of cefadroxil and 0-ethGxycarbonyl 
cefadroxif [(6/?,7R)-7-((ft)-2-Amino-2-{4-[(ethoxy- 
carbonyf)oxy]phenyi}acetamido)-3-methyb8"Oxo- 
5-thta-1 -azabicyclo[4.2.0]oct-2-ene-2“Carboxylic actd], 
CuHjiISUCW 435.45 


CefadroxSB for OraB Suspension 

DEFINITION 

Cefadroxil for Orał Suspension is a dry mixture of Cefadroxil 
and one or morę suitable buffers, colors, diluents, and 
ffayors. It contains the equivalent of NLT 90.0% and NMT 
120.0% of the labełed amount of Gć-H^NsOsS. 

IDENTIFICATION 

* Thin-Layer Chromatography 

Standard solution: 2 mg/mL of USP Cefadroxil RS 
Sample solution: Constitute 1 Container of Cefadroxil 
for Orał Suspension as directed in the iabeting. Dilute a 
portion of the resulting suspension with water to a eon- 
centration of 2 mg/mL. Pass through a suitable filter. 
Chromatographic system 
(See Chrom a tog ropny (621), Thin-Layer Chromało- 
graphy.) 

Modę: TLC 

Adsorbent: 0,25-mm layer of binder-free silica gel 
Application volume: 20 juL 

Pre-developrng so1vent system: n-Hexane and tetra- 
decane (95:5) 

Solution A: 1 in 15 solution of ninhydrin in acetone 
Developing solvent system: 0.1 M citric acid, 0.1 M 
dlbasic sodium phosphate, and Solution A (60: 40: 1.5) 
Spray reagent: 1 in 500 solution of ninhydrin in dehy- 
drated akohoL Protect this sofution from light 
Analysis 

Samples: Standard solution and Sample solution 
PEace the thindayer chromatographic piąte in a cham- 
ber contatning the Pre-devefoping $oivent system and 
allow the solvent front to move the length of the 
piąte. Remove the piąte from the chamber and allow 
the solvent to evaporate. Apply the Sample solution 
and Standard solution to the pfate, allow the spots to 
dry, and develop the chrom a tog ram in the Develop - 
ing solvent system until the soivent front has moved 
three-fourths of the length of the piąte. Remove the 
piąte from the developing chamber, mark the soEvent 
front, and allow to air-dry. Spray the pfate with the 
Spray reagent , dry for 10 min at 110°, and examine 
the chromatogram, 

Acceptance crlteria: The value of the principa! spot 
of the Sample solution corresponds to that of the Stan¬ 
dard solution. 

ASSAY 

* Procedurę 

Buffer: 6.86 g/L of monobasic potassium phosphate, 
Adjust with 10 N potassium hydroxide to a pH of 5.0. 
Mobile phase: Acetonitriie and Buffer (40:960) 

Standard solution: 1.06 mg/mL of USP Cefadroxil RS in 
Buffer. Use this solution on the day prepared. [Notę— 
This solution contains the equivalent of 1 mg/mL of 
cefadroxtl (CićH^N^OsS).] 

Sample solubon: Constitute a Container of Cefadroxil 
for Orał Suspension as directed in the labeling. Di Eu te a 
portion of the resulting suspension with Buffer to pre- 
pare a solution containing nominally 1 mg/mL. Pass 
through a suitable filter of 0.8-pm or finer porę size, 
and use the fil tratę. Use this solution on the day 
prepared. 

Chromatographic system 

(See Chromatograpny (62 1), System SuitabUity.) 
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Modę: LC 

Detector: UV 230 nm 
Column: 4-mm x 25-cm; packing LI 
Flow ratę: 1.5 ml/min 
Injection size: 10 pi 
System suitabillty 
Sam ple: Standard soiution 
Suitabiiity requirements 
Capacity factor, k *: 2.0—3.5 

Column efficiency: NLT 1800 theoretical plates 
Tailing factor: NMT 2.2 
Relatrve standard deviation: NMT 2,0% 

Analysis 

Sam pies: Standard soiution and Sample soiution 
Cakulate the perce ntage of the labeled amount of 
cefadroxil (C 16 H 17 N 3 O 5 S) in the portion of Cefadroxil 
for Orał Suspension taken: 

Result - (ru/rs} x (Cs/Cu) x P x F x 100 

ru = peak response of cefadroxil from the Sample 
soiution 

rs = peak response of cefadroxil from the Standard 
soiution 

Cs - concentration of USP Cefadroxi! RS En the 
Standard soiution (mg/ml) 

Cu - nominał concentration of cefadroxii in the 
Sample soiution (mg/ml) 

P = potency of cefadroxil in USP Cefadroxi! RS 
Cug/mg) 

F - conversion factor, 0.001 mg/jag 
Acceptance criteria: 9Q,Q%-120,0% 

PERFORMANCE TESTS 

DiSSOLUTEON (711) 

Medium: Water; 900 ml 
Apparatus 2: 25 rpm 
Time: 30 min 

Standard soiution: USP CefadroxiJ RS in Medium at a 
known concentration 

Sample soiution: Transfer 5.0 mL of the constltuted 
Cefadroxil for Oraf Suspension (weighed) to the dissolu- 
tion vessel 

Analysis: Determine the amount of cefadroxil dissofved 
by employing UV absorption at the wavelength of 263 
nm on the Sample soiution tn companson with the 5ton- 
dard soiution. 

Calculate the amount of cefadroxil dissolved: 

Result = (Ay/As) x (C s /D) x V 

A u = absorbance of the Sample soiution 
A 5 - absorbance of the Standard soiution 
Cs - concentration of the Standard soiution 

(mg/ml) 

V - voJume of Medium , 900 mL 
D - dilution factor 

Tolerances: NLT 75% (Q) of the labeled amount of 
cefadroxil is dissofved, 

* Uniformity of Dosage Unjts (905) 

For solid packaged in single-unit containers: Meets 
the reguirements 

« 8 >eliverable Wolume (698): Meets the requirements 

SPECIFBC TESTS 

« PH (791): 4.5-6.0, in the suspension constituted as di- 
rected in the tabeli ng 

* Water Determtnation, Method l (921): NMT 2,0%, ex- 

cept where it is labeled as contalning 100 mg of 


cefadroxil per mL after constitution, in which case the 
limit is NMT 3.0% 

ADDJTI0NAL REQUIREMENTS 

■ Packaging and Storace: Preserve in tight containers. 
o USP Reference Standard* (11) 

USP CefadroxII RS 


Cefadroxil Tablets 


DEFINITION 

Cefadroxil Tabiets contain NLT 90.0% and NMT 1 20.0% of 
the labeled amount of cefadroxtl (CińH^NsOsS). 

IDENTIFICATION 
» A. Thin-Iayer Chromatografy 

Standard soiution: 2 mg/ml of USP Cefadroxil RS 
Sample soiution: Nominally 2 mg/ml of cefadroxil 
from powdered Tablets dissolved in water and filtered 
Chromatographic system 
(See Chmmatograpny (621), System Suita bil i ty.) 
Adsorbent: 0.25-mm layer of binder-free silica gel 
Application volume: 20 pL 

Pre-deve]oping solyent soiution: n-Hexane and tetra- 
decane (95:5) 

Soiution A: 66.7-mg/mL soiution of mnhydrin in 
aeetone 

Developing sofyent system: 0.1 M citric acid, 0.1 M 
dibasic sodium phosphate, and Soiution A (60: 40: 1.5) 
Spray reagent: 2-mg/mL soiution of ninhydrln rn de- 
nydrated alcohol. Protect from light. 

Analysis 

Samples: Standard soiution and Sample soiution 
Place the thin-Iayer chromatographic piąte in a cham- 
ber containing the Pre-developing soWent soiution to a 
depth of about 1 cm, and aliow the solvent front to 
move the fength of the piąte. Remove the piąte from 
the chamber, and allow the sdvent to evaporate. Ap- 
ply the Sample soiution and Standard soiution to the 
piąte, ailow the spots to dry, and develop the chro- 
matogram En the DeveIoping solvent system until the 
solvent front has moved three-fourths of the length 
of the piąte, Remove the piąte from the developing 
chamber, mark the solvent front, and aliow to air-dry. 
Spray the piąte with the Spray reagent f dry for 10 
min at 110 D , and examine the chromatogram. 
Acceptance criteria: The Rr value of the pnncipal spot 
of the Sample soiution corresponds to that of the Stan¬ 
dard soiution. 

ASSAY 
o Procedurę 

Buffer: 6.8 g/L of monobasic potassium phosphate in 
water, adjusted with 10 N potassium hydroxide to a pH 
of 5.0 

Mobile phase: Acetonitnle and Buffer (40:960) 

Standard soiution: 1.06 mg/ml of USP Cefadroxil RS in 
Buffer . This soiution contains nominally 1 mg/ml of 
cefadronil, Use this soiution on the day prepared. 
Sample soiution: Nominally 1 mg/mL of cefadroxi! 
from finely powdered Tabiets (NLT 10) in Buffer. Stir by 
mechanical means for 5 min. Use this soiution on the 
day prepared. 
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Chromatographk system 

(See Chromatograpny (62^, System Su i ta bifi ty.) 

Modę: LC 

Detector: UV 230 nm 
Column: 4-mm x 25-cm; packing LI 
Flow ratę: 1.5 mL/mm 
Injection volume: TOjiL 
System suitability 
Sampie: Standard soiution 
Suitability reąuirements 
Capacity factor, k': 2.0-33 
Column efficiency: NLT 1800 theoretical plates 
Tarling factor: NMT 2,2 
Relative standard deviation: NMT 2,0% 

Analysis 

Samples: Standard soiution and Sampie solutlon 
Calculate the percentage of the labeled amount of 
cefadroxi! (C^HuNaOjS) in the portion of Tablets 
taken: 

Result - {ruin) x (Cj/Cy) x P x F x 100 

ru = peak response From the Sampie soiution 

n = peak response from the Standard soiution 

Cs ^ concentration of USP Cefadroxil RS in the 
Standard soiution (mg/mL) 

Cu = nominał concentration of cefadroxil in the 
Sampie soiution (mg/ml) 

P = poteney of cefadroxil in USP CefadroxII RS 
(pg/mg) 

F = conversion factor, 0.001 mg/pg 
Acceptance criteria: 90.0%-l 20.0% 

PERFORMANCE TESTS 

* DiSSOlUTlON (711) 

Medium: Water; 900 ml 
Apparatus 2: 50 rpm 
Time: 30 min 

Standard soiution: Prepare a soiution having a known 
concentration of USP Cefadroxil RS in Medium. 

Sampie soiution: Sampie per (711). Pass a portion of 
the soiution under test through a suitable fi (ter, and 
d ilu te with water if necessary. 

Instrumental conditions 
Modę: UV 

Analytkal wavelength: 263 nm 
Analysis 

Samples: Standard soiution and Sampie soiution 
Tolerances: NLT 75% (Q) of the labeled amount of 
cefadroxi! (CińHi;N 3 0$S) rs dissolved. 

* Uniformity of Dosage Units (905): Meet the 

requirements 

SPECIF1G TESTS 

* Water Determination, Method i (921): NMT 8.0% 

ADDJTIONAL REQUIREMENTS 

* Packaging and Storage: Preserve in tight contalners. 

* Labeung: The Tablets prepared using the hem i hydra te 

form of cefadroxil are so labeled. 


« USP reference standards (11) 
USP Cefadroxil RS 


Cefamandole Nafate 



CTpHi/NdNaOsSa 512.49 

5-Thia-1-azablcyclo[4.2 t 0]oct-2-ene-2-carbo:<ylic acid, 7- 
[[(formyloxy)phenylacetyl]amino]-3-[[(1 -met hy 1-1 H-tefra- 
zol-5-yl)thfo]methy0-8-oxo- / monosodium salt, [6R-[6a,7fi 

(f)]]-; 

Sodium (6R,7/?)-7*(R)-mande[amido-3-[[(1 -methyM H-tetra- 
zol-S-yl)thio]methyl]-8-oxo-5-thia-1-azabicydo[4.2.Q]oct- 
2-ene-2-carboxylate formate (ester) [42540-40-9]. 


DEFINITION 

Cefamandole Nafate has a poteney equivaient to NLT 
810pg/mq and NMT 1000 pg/mg of cefamandole 
(CigHieNćOsSj), calculated on the anhydrous basis. 

IDENTIFICATION 

* A. The retention time of the major peak of the Sampie 

soiution corresponds to that of the Standard soiution , as 
obtained in the Assay . 

AS5AY 

* Procedurę 

Buffer: 10% soiution of triethylamine in water, adjusted 
with phosphorlc acid to a pH of 2.5 
Mobile phase: Acetonitnle and Buffer (25:7 5) 

Standard soiution: 0.5 mg/mL of USP Cefamandole 
Nafate RS in Mobile phase. Use thrs soiution immedi- 
atefy after it is prepared. 

System sultability soiution: 0.05 mg/mL of USP Cefa¬ 
mandole Nafate RS in Mobile phase. Heat at 60° for 30 
min. 

Sampie soiution: 0.5 mg/ml of Cefamandole Nafate in 
Mobile phase . Use this soiution immedlately after it is 
prepared. 

Chromatographk system 

(See C hromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 
Column: 4.6-mm x 25-cm; 5-pm packing LI 
Flow ratę: 1 mL/min 
injection size: 20 pL 
System suitability 

Samples: Standard soiution and System suitability 
soiution 

Suitability reąuirements 

Resolutlon: NLT 7.0 between the two maln peaks, 
System suitability soiution 

Relative standard deviation; NMT 0.8% for the 
cefamandole peak, Standard soiution 
Analysis 

Samples: Standard soiution and Sampie soiution 
Calculate the concentration, in pg/mg, of cefamandole 
(C 1B H lt3 NaOsS 2 ) in the portion of Cefamandole Nafate 
taken: 


Result = (ruf^ x (Cs/Cu) x x P x f 

r u = sum of the peak responses of cefamandole 
and cefamandole nafate from the Sampie 
soiution 
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r$ - sum of the peak responses of cefamandole 
and cefamandole nafate from the Standard 
solution 

Q - concentratlon of USP Cefamandole Nafate RS 
in the Standard solution (mg/mL) 

Cu - concentratlon of the Sample solution (mg/mtj 
Mn - molecular weight of cefamandole, 46230 
M rZ ~ molecular weight of cefamandole nafate, 

512.49 

P = potency of cefamandole nafate In USP 
Cefamandole Nafate RS (mg/mg) 

F = conversion factor, 1000 pg/mg 
Acceptance criteria: 810-1000 pg/mg on the anhy- 
drous basis 

SPECIFIC TEST $ 

° pH (791) 

Sampfe solution: lOOmg/ml 
Acceptance criteria: 33-7,0 
o Watek Determination, Method f (921): NMT 2.0% 

® BACTER1AL END0T0XIN5 Test (85): NMT 0.15 USP Endo- 
toxm Unit/mg of cefamandole, when the label States that 
Cefamandole Nafate is sterile or must be subjected to 
further processing during the preparatlon of injectable 
dosage forms 

* Sterility Tests (71): Meets the reguirements for Test for 

Sterility of the Product to Be Examined, Membranę Filtration 
when the labę! States that Cefamandole Nafate is sterile 

ADDITIONAL REQU!REMENTS 

o Packaging and Storage: Preserve in tight containers. 

® Labeling: Where it is intended for use in preparing in- 
jectable dosage forms, the label states that it Is sterile or 
must be subjected to further processing during the prep- 
aration of Injectable dosage forms, 

* USP Referemce Standards (11) 

USP Cefamandole Nafate RS 
USP Endotoxln RS 


Cefamandole Nafate for Injection 

DEFINIHON 

Cefamandole Nafate for Injection Is a sterile mlxture of Cefa¬ 
mandole Nafate and one or morę suitable buffers, It has a 
potency equiva!ent to NLT 810jig/mg and NMT 1000 
jig/mg of cefamandole (CisHibNćOsSz), calculated on the 
anhydrous and sodium carbonate-free basis. It contains 
the equivalent of NLT 90.0% and NMT 11 5.0% of the 
labeled amount of cefamandole (CieMieN^O^Sz). 

IDENTIFICATION 

* A. The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution , as 
obtalned in the Assay. 

ASSAY 

® Procedurę 

Buffer: 10% solution of triethylamine in water, adjusted 
with phosphoric add to a pH of 2.5 
Mobile phase: Acetonitrlle and Buffer (25:75) 

Standard solution: 0.5 mg/mL of USP Cefamandole 
Nafate RS in Mobile phase , Use this solution immedi- 
ately after It Is prepared. 

System sultability solution: 0.05 mg/mL of USP Cefa¬ 
mandole Nafate RS in Mobile phase . Heat at 60 Q for 30 
min. 

Sample solution: Equiva!ent to 0.5 mg/mL of cefa¬ 
mandole nafate from Cefamandole Nafate for Injection 
in Mobile phase . Use this solution Immedlately after it is 
prepared, 

Sample solution 1 (where the article is represented as 
being in a slngle-dose Container): Equivalent to 
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0.5 mg/mL of cefamandole nafate from Cefamandole 
Nafate for Injection in Mobile phase prepared as follows, 
Constitute a Container of Cefamandole Nafate for Injec- 
tion in a volume of Mobile phase corresponding to the 
vofume of solvent specffied in the labeling, Wlfhdraw all 
of the wrthdrawable contents, using a suitable hypoder- 
mic needfe and syringe, and dilute with Mobile pnase . 
Sample solution 2 (wbere the label States the guantity 
of cefamandole in a given volumc of constituted solu¬ 
tion): Equiva!ent to 0.5 mg/mL of cefamandole nafate 
from Cefamandole Nafate for Injection In Mobile phase 
prepared as follows. Constitute Cefamandole Nafate for 
Injection In a vofume of Mobile phase corresponding to 
the volume of solvent specified in the labeling. Dilute a 
voiume of the constituted solution with Mobile phase , 
Chromatograpbic system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 
Column: 4.6-mm x 25-cm; 5-pm packrng LI 
Flow ratę: 1 mL/min 
Injection size: 20 |iL 
System suitability 

Sam pies: Standard solution and Sys tem suitability 
solution 

Suitability reguirements 

Resolution: NLT 7,0 between the two main peaks, 
System suitability solution 

Re!ative standard deviation: NMT 0.8% for the 
cefamandole peak, Standard solution 
Analysis 

Samples: Standard solution and Sample solution 1 or 
Sample solution 2 

Calcu la te the percentage of the labeled amount of cefa¬ 
mandole (CiebbaNtfOsSz) In fhe portion of constituted 
solution taken: 

Result - (rufry) x (C s/Cu) x (Mri/Mrz) x P x 1 00 

fu - sum of the peak responses of cefamandole 

and cefamandole nafate from Sample solution 
1 or Sample solution 2 

Cs = sum of the peak responses of cefamandole 
and cefamandole nafate from the Standard 
solution 

Cs - concentratlon of USP Cefamandole Nafate RS 
in the Standard solution (mg/mL) 

Cu = nominał concentratlon of cefamandole In 
Sample solution 7 or in Sample soiution 2 
(mg/mL) 

Mn ~ molecular weight of cefamandole, 46230 
Mn - molecular weight of cefamandole nafate, 

512.49 

P = potency of USP Cefamandole Nafate RS (mg/ 
mg) 

Calculate the potency. En pg/mg, of cefamandole 
(CisHiflN^GsSz) In the portion of Cefamandole Nafate 
for injection taken: 

Result - {ruin) x (CJCu) x (M rJ /M^) xPxf 

r u = sum of the peak responses of cefamandole 

and cefamandole nafate from Sampie solution 
1 or Sampie solution 2 

Cs - sum of the peak responses of cefamandole 
and cefamandole nafate from the Standard 
solution 

Q - concentratlon of USP Cefamandole Nafate RS 
in the Standard solution (mg/mL) 

Cu = nominał concentration of cefamandole in 
Sample soiution 1 or Sampie soiution 2 
(mg/mL) 

Mn = molecular weight of cefamandole, 46230 
M f z - molecular weight of cefamandole nafate, 

512.49 
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P - potency of USP Cefamandole Nafate RS (mg/ 
mg) 

F - conversion factor, 1000 pg/mg 
Acceptance criteria: 810-1000 pg/mg of CiaHi B N 6 0sS 2l 
calculated on the anhydrous and sodium carbonate-free 
basis; 90.0%-115.G% of the labeled amount of 

CujHieNfiOsSi 

PERFORMANCE TESTS 

* Uniformity of Dosage Units (905) 

Procedurę for content uniformity: Perform the Assay 
on individual containers using Sample solution 1 or Som- 
ple solution 2 , or both, as appropriate. 

Acceptance criteria: Meets the requirements 

SPECIFIC TEST5 

* CoKSTrruTED Solution: At the trme of use, lt meets the 

requirements for injections and Implanted Drug Products 
(1), Spedfic Tests, C ompleteness and clarity of Solutions. 

* Bacterial Emdgtokins Test (85): NMT 0.15 USP Endo- 

toxin Unit/mg of cefamandole 

* Sterility Tests (71): lt meets the reguirements for Test 
for Ster iii ty of the Product to Be Examined, Me m brane 
Filtration . 

* PH (791) 

Sample solution: 100 mg/mL 

Acceptance criteria: 6.0-8.0, determined after 30 min 

* Particulate Matter IN INJECTIONS (788): Meets the re- 
guirements for small-vofume injections 

* Water Determination, Method I (921): NMT 3.0% 

* Dther Reouirements: lt meets the requirements under 
Injections and Implanted Drug Products (1}, 

ADDITIONAL REQUKREMENT5 


Change to read: 

* Packaging and Storage; Preserve as described in 9 Pack¬ 
aging and Storage Reguirements (659), łnjection Packaging 
Packaging for constitutbnm fC N t+toy 20 m* 

* USP Reference Standards (11) 

USP Cefamandole Nafate RS 
USP Endotoxin RS 


Cefazolin 



C m HhN b 0 4 S 3 -154.51 

5-Thia-1-azabicydo[4.2.0]oct-2-ene-2"Carboxylic acid, 3- 
[[(5-methYl-1 ł 3,4Thiadiazoh2-yl)thio]methyl]-8-oxt>7- 
[[1 P/-tetrazol-1-y0acetyI]amino]-{ÓP-tmns); 
(6P,7R)-3-[[(5-Methyl-l,3/4-thiadiazof-2-yl)thio]methyl]- 
8-oxo-7-[2-(1 H-tetrazol-1 -yl)acetam(do]-5-thia-1 -azabicyclc 
[4.7il]nrt-?-ene-2-carboxyfic acid [25953-19-9]. 

DEFINITION 

Cefazolin contains NLT 95.0% and NMT 103.0% of 
cefazolin (ChHhNbOA), calculated on the anhydrous 
basis. 

IDENTIFICATION 

* A. INFRARED ABSORFTION (197K) 

* B. The retention time of the major peak of the Sample 

solution corresponds to that of the Standard solution, as 
obtained in the Assay. 


ASSAY 
* Procedurę 

Protect all Solutions containing cefazolin from light. 
Buffer A: 0.9 g/L of anhydrous dibasic sodium phos¬ 
phate and 1.3 g/L of citrk acid monohydrate in water 
Buffer B: 5.7 g/L of anhydrous di basie sod fum phos- 
phate and 3.6 g/L of monobasic potassium phosphate 
in water 

Mobile phasc: Acetonitnle and Buffer A (TO:90) 
Standard solution: 50 pg/mL of USP Cefazolin RS tn 
Buffer B 

Sample solution: 50 pg/mL of Cefazolin in Buffer B 
Chromatographic system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 

Column: 3.9-mm x 30-cm; IG-pm packing LI 
Flow ratę: 2 mL/min 
łnjection volume: 10 pL 
System suitability 
Sample: Standard solution 
Suitability regulrements 
Relative standard deviation: NMT 2.0% 

Tailing factor: NMT 1.5 
Analysis 

Samples; Standard solution and Sample solution 
Calculate the percentage of cefazolin (C]4Hi4Ng0 4 S3) in 
the portion of Cefazolin taken: 

Resuit = (r^/rs) x (Cs/Co) x P x 100 

r y = peak response of cefazolin from the Sample 
solution 

r 5 - peak response of cefazolin from the Standard 
solution 

C s = concentration of USP Cefazolin RS in the 
Standard solution (mg/mL) 

C u - concentration of Cefazolin in the Sample 
solution (mg/ml) 

P - potency of cefazolin in USP Cefazolin RS (mg/ 
mg) 

Acceptance criteria: 95.0%-l 03.0% on the anhydrous 
basis 

IMPURITiES 


Detete the folłowing; 

*• Heaw Metals, Method II <231): NMT 20 ppm. (0 ni C [«i i. 

lan-ZOIt) 

« ORGANIC IMPURITIES 

Protect all Solutions containing cefazolin from light. 

Solution A: 6.8 g/L of monobasic potassium phosphate 
in water 

Solution B: 6.8 g/L of monobasic potassium phosphate 
adjusted with 10% sodium hydroxide to a pH of 6.8 
before finał dilution with water 

Solution C: Acetonitrile and Solution A (1:1) 

Mobile phase: See Tobie 7. 


Tafcie 1 


Time 

(mini 

Solution B 

(%) 

Solution C 

{%! 

0 

98 

2 

7 

98 

2 

15 

85 

15 

30 

80 

20 

35 

80 

20 

45 

50 

50 

50 

50 

50 

55 

98 

2 

65 

98 

2 
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Blank: Use Solution B. 

System suitability stock solution: 2 mg/mL of USP 
Cefazolin RS in 0.05 M sodlum hydroxtde. Set the solu¬ 
tion aside at room temperaturę for 5 min. [Notę—T he 
cefazolin epimer is forreed upon treatment of cefazolin 
with sodium hydroxide.] 

System suitabifity solution: System suitability stock solu¬ 
tion and Solution 8 (1 ;24) 

Standard solution: 25 py/inL uf USP Cefazolin R5 in 
Solution B. Use this solution immedlately after 
preparation, 

Sample solution; 2.5 mg/mL of Cefazolin En Solution B. 
Use this solution immediately after preparation. 
Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 21 0 and 254 nm 

Columnr 4.6-mm x 25~cm; 5-)im packing LI 

Column temperaturę: 30° 

Plow ratę: 1.5 mL/min 
Injection volume: 20 pi 
System suitability 
Sample: System suitability solution 
Suitability reguirements 

Resotution: NLT S.O between cefazolin and cefazolin 
epimer, 254 nm 
Analysts 

Samples: Blank t Standard sof u t/on, and Sample solution 
Calcu late the percentage of tetrazolylacetic add and te- 
trazolylacetamide acetal in the portion of Cefazolin 
taken: 

Result - (fu{ 2 io)frs{ 2 $ 4 )} x (Cs/ Cu) x (1/0 x 100 

ru ( 2 W) ~ peak response of tetrazolylacetic add or 

letrazolyiacetamide acetal at 210 nm from 
the Sample solution 

r s ( 2 U) = peak response of cefazolin at 254 nm from 
the Standard solution 

Cs - concentration of USP Cefazolin RS in the 
Standard solution (mg/mL) 

Cy - concentration of the Cefazolin in the Sample 
solution (mg/mL) 

F - relative response factor (see Tobie 2) 

Calculate the percentage of each impurity other than 
tetrazolylacetic acid and tetrazolyEacetamide acetal in 
the portion of Cefazolin taken: 

Result = (fu( 254 )f 1*5(254)) x (Cs/Cy) x (1/0 x 100 

ru( 2 S 4 ) ~ peak response of each impurity other than 
tetrazolylacetic acid or tetrazolylacetamide 
acetal at 254 nm from the Sample solution 
r${ 254 ) - peak response of cefazolin at 254 nm from 
the Standard solution 

Cs - concentration of USP Cefazolin RS in the 
Standard solution (mg/mL) 

C u - concentration of the Cefazolin in the Sample 
solution (mg/mL) 

f = relative response factor (see Tabfe 2) 

Acceptance criteria: See Tobie 2. Disregard peaks cor- 
responding to those in the Blank. 


Table 2 


Name 

Analytical 

Wave- 

length 

(nm) 

Reh- 

t«ve 

Reten- 

tion 

Time 

Rela- 

tive 

Re¬ 

sponse 

Factor 

Accep¬ 

tance 

Oite- 

ria, 

NIVIT 

(%) 

Tetra zn lylacetic 
acid J 

210 

0.07 

0.40 

1.0 

Tetrazolyl¬ 
acetamide acetal h 

210 

0.08 

0.33 

1.0 

Cefazolin open- 
ring lactone c ' d or 
Cefazolin 3- 
hvdroxvmethvl* 

254 

0.20 

1.0 

0.5 

Methylthiadiazole 

thiof r 

254 

0,23 

0.91 

1.0 

7-Amlnocephato- 
sporanie acids 

254 

0.42 

1.1 

1,0 

Cefazolin 3-methyl 
analoa 11 

254 

0.44 

0.87 

1.0 

Cefazolin lactone- 

254 

0.50 

0,85 

1.0 

Cefazolin acetoxy 
analogi 

254 

0.61 

0.68 

1.0 

Cefazolin deacyE- 
ated k 

254 

0.68 

1.2 

1.0 

Cefazoloic add 
isomers 1 

254 

0.84 

1.0 

1.0 

Cefazolin 

254 

1.0 

_ 

__ 

Cefazolin epimer’' 

254 

1.2 

0.98 

1.0 

Cefazolin piyaloyh 

254 

1,4 

0.92 

1.0 


n 2-(1 ft-TetrazoM -yl)acetfc acid. 

b A/-(2,2-Dihydroxyethyl).2-(1 H -tetra zoM -yl) acetamidu. 
c The ideńtificatśon of this impurity is tentative. The names of Lhe most 
likely compounds are tisted in footnotes * and e . 

d (/i)“2-[2-(1 H-Tetrazol-l -yl)acetamido]-2-tCR)-7-oxo.2 r 4A 7 ' te trflhydro-1 H- 
fura[3 H 4-d][l ,3]thiazin-2-yIJacetEc acrd, 

* (ó/?,70-7-[2-(1 tf-Tetrazokl -y!)acetEimido]-3-(hydrO)ęymethy]y8-oxo-5- 
thia-1 -azabicyclo[4.2.0]oct“2-ene-2-carhoxylic acid. 

1 5 -M ethyI-1,3,4- thi ad iazole-2-th io I (M MTD). 

*} (6 R t 7R)- 3-(Acetoxymethyl)-7-amino-S-oxo-5-thia-1 - azabicyclo[4,2,0]oct' 
2-ene-2<arboxylśc acid {7-AtA}. 

h (6fl,7fl)-7l2-(1 W-Tetrazol-1 -yl)acetamidoJ-3-methyi-a-oxo-5-thia-1 -azabE- 
cycEo [4. 2.0]ocf-2-ene-2-earboxyl it a cid. 

■ /V-{(5eU?,6ft)-1 r 7-Dioxo-l ,3 r 4,5a,6,7-hexaEiydroazeto[2,1 -b]furo[3 ( 4-d][1, 
3]£hiazin-6ylJ-2-(l tf-tetrazobl -yt)acetamide. 

i (6R r 7Ry7‘[2-(\ HmetrazoE-1 -yt)acetamEdo]-3-{acetoxymethyl)-S'OXD-5-thEa- 
1 -aza h i cy clo[4 .2 .0]o d-2-e n e-2 -ca rboxy I ic add. 

1 (6fl, 7 ft)- 7-Am i no - 3 -[(5 - methy E-1,3, ■4- th Eadia zoj-2-yl th to) m eth y i]-8-oxo-5 - 
thfa-1 -azabicydQ[4.2.Q]oct-2-ene-2-carboxylic acid. 

1 Three isomers of this Impurity may not be fully resoived by this method. 
The limit applies to lhe sum of the isomers, which are as foltows: 

Cefazolin open-ring delta-3: (2/?)-2'{(ff)-[2-(l H-Teirazol-1 - 
y 1) aceta m ido j{ ca rb oxy )me thy I ) -5- [(5- m e t hy I -1,3,4 - thi ad iazol-2-yl t h i- 
o)methyE]-3,ó-dihydn>2H-1,3-thiazine-4-carbaxyFic acid. Cefazolin open- 
ring deta’2; (2R)-2-{(R)-[2-(l HTetrazol-1 -y!)acetamido](carboxy)methyl}- 
5-[(5 - methy 1-1,3,4- th i a d fazo t-2-y I th i q) m ethy I] - 3,4 - d Ehy d r o-2 H-1,34h iazi n e~ 
4-carboxylic acid. Cefazolin open-ring delta-4: (2fl)-2-{(/?)- [2-( 1 ffTetrazol- 
1 -yl)aceta mi do](Carboxy )metnylf-5 ■ [(5 -me thy l-1,3,4 -th tad iazo!-2-y I i hi- 
oJmethylJ-S, 6-dihydro-2H-T ,3-thiazine-4-carboxylic acid. 
m C6R,7S)-7-[2-(1 H-Tetrazol-1 -yE)acetamido]-3-[(5-methyl-l J 3 ł 44hiadiazol-2' 
y!thio)methyl]-8-oxo-5-thia-l -azabieyclo[4.2.0]oct-2'ene-2-carboxylic acid. 
n (6R r 7 fl)-3-((5-Methy!-1,3,4-thiadlazoi-2-y 1 thEo)methyl)-8-oxo-7- 
pi val a mi do - 5 -thi b- 1 -aza b Eęyd o[4. 2 . G]oc t-2-c nc-2 -Ci3 rbo xy li c a cEd, 
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Table 2 (Continued) 


Natne 

Analytical 

Wave- 

iength 

(nm) 

Rela¬ 

tlye 

Reten- 

tłon 

Time 

Rela- 

tive 

Re¬ 

sponse 

Fartor 

Ac cep 
tance 
Crlte- 
ria, 
NMT 

f%> 

Any indMduaf 
unspecified 
impurity 

254 

— 

1.0 

0.1 

Total impurities 

— 

-K 

— 

3.5 


J 2-(l tf-TetrazoM -yi)acetEc add 
b N*(2,2-Dihydroxyethyl)-2-(1 rt-tetrazoM -yf)acetamide. 

* The Identification of this impurity is tenta!ive. The names of the most 
likefy compounds are listed in footnotes ** and *. 

d (ff)-2-[2-(1 H-Tetrazol-1 -yl)acetamrdo]-2-[(i0-7-oxo-2,4,5,7-tetFahydro-l H- 
iuro[3,4-rf][l ,3]thiazln-2-yi]acetic add. 

■ (6fi,?fi)-7-[2-(1 H- Tetrazol-1 'yE)acetamidD]'3'{hydroxymethyl)-8-oxo-5- 
Lhi a* 1 - aza bi cy do[4. 2 .0]o c t 2 -en e-2-ca rboxyI i c ad d. 

' 5-Methyl-13>thmdiazole-2-thiol (MMTD). 

o {6fl, 7A)-3-(AcetoxyrnethylJ-7-amino-8-oxo-5-thja-l -aaa'bicydo[4,2,0]oct- 
2-ene-2-carboxylic add (7-ACA). 

11 (ófl,7tf)-7-[2-(1 W-Tetrazol-l-y!)acetamidoF3-mcthyl-8H3XO-5-thla-l -azebl- 
cydof4.2.0] oc t-2-e ne- 2 - carboxy! Ec add, 

1 N-{C5aW,6ff>l,7-Dioxo-13A^ ł 6,7-hexahydroazeto[2 > 1^]fural3 i 4-d][l, 
3)thiazin-ti-yl}-2*(1 W-telrazoM -yl)aeetamrde. 

i fćff,7fi)-7-[2-(1 H-Tetrazof-1 -y()acetamidQ]-3-(acetQxyiTiethyl)-B-oxo-5-thia- 
1 - azabicydo[4 J 2.0]oci‘2-ene-2-carboxyfic add. 

i: {6R,7fl)-7-Amino-3-[{5-methyl-1, 3,4-thiadiazof-2-ylthb)methyI]-B-oxa-5- 
tfiia-1 'azcibicydo[4,2.0]oct-2-ene-2-carboxylic add. 

1 Three isomers of this impurity may not be fufly resotved by this method, 
The limit applies to the sum of the isomers, which are as follows: 

Cefazolin open-ring delŁa-3: (2fl}-24(ffH2-(l W-Tetrazal4- 
y I) acetamido](carboxy )methy E)-S-£(S^ m ethy U 1,3,4 -th ia diazoi-2-y llhi - 
o)methyl]-3,6‘drhydro-2H-l,3-thtazine-4’Carboxylic add. Cefazolin open- 
ring defta-2: (2fl)-2-(0?)42<1 JfTetrazoE-1-yJ)atetamldQj(carboxy)me!hyl}' 

5 -[(5-machy U1,3,4 -1 hi ad nzol>2-y) thfojmetny I]- 3,4 -dihydro-2^ 1,3 -th iazi ne- 
4-carboxyfic acid, Cefa/olin np^n-ring riplfa-4- H-Tetrazol* 

1 -yi)acetam i do 1(car boxy )met hy i) -5-[(5-methyl -1,3,4 -th ia d iazpl-2-y Ith i- 
oJmeLhyl]-S,6-dihydro^2N-1 f 3~tbiazjne-4-tarboxylte acid. 
m 7J)-7-[2-{l H-TetrazoM -yi)acetamido]-3 4(5rmethyl-1,3,4-thlad[azol-2* 

y J thio) m ethy 1 ]-8 -oxo-5-th ia -1 -azabi cy d o[4.2.0] oct-2-en e-2 -ca rboxy J ic add. 
n (6 fl, 7 ff)-3-{(5-MethyI-1,3,4-thi ad iazo I -2-yI th to)m e t hyl)-8-oxo- 7- 
p rva la m Edo-5- thia -1 - azabicyc to [4.2.0]oct-2-ene-2-ca rboxyI tc acid. 

5PECIF1C TESTS 

* Water Determination, Method f <921): NMT 2.0% 

ADDITIONAL R E QUIREM ENTS 

* PACKAG1NG and Storage: Preserve in tight Container*. 

o USP Reference Standard* <T 1) 

USP Cefazolin RS 


Cefazolin Injection 

» Cefazolin Injection is a sterile solution of 
Cefazolin and Sodium Bicarbonate in a diluent 
containing one or morę suitable tonicity-adjust- 
ing agents. It contains not less than 90.0 percent 
and not morę than 115.0 percent of the iabeled 
amount of cefazolin (CuHmNsOjS;). 

Fackagitig and storage—Preserve as described in Packog- 
ing ano Storage Reguirements (659), Injection Packaging. 
Maintain in tne frozen State. 

La bel Ing—It meets the requirements for La beling (7), Labels 
and Labeling for tnjectahle Products. The tabel States that it is 
to be thawed just prior to use, describes condttions for 
proper storage of the resultant solution, and directs that the 
solution is not to be refrozen. 


USP Reference standards <11)— 

USP Cefazolin RS 
USP Endotoxm RS 

Identification —The refention time of the major peak for 
cefazolin in the chro mato gram of the Assay preporof/on cor- 
responds to that in the chromatogram of the Standard prep¬ 
aration, as obtained in the Assoy, 

Bacterral Endotoxins Test (85)—It contains not morę 
than 0.15 USP Endotoxin Unit per mg of cefazolin. 

Sterólity Tests (71)—!t meets the requirements when 
tested as directed for Membranę Filtration under Test for Ste- 
rility of the Product to be Bcamlned. 
pH <791): between 4.5 and 7,0. 

Particulate Matter in Injections (788): meets the re- 
ąuirements for smallwolume injections. 

Assay— 

pH 3.6 Buffer— Dissoive 0.900 g of anhydrous dibasic so¬ 
dium phosphate and 1.298 g of citric acid monohydrate In 
water to make 1000 mL, 

pH 7,0 Buffet— Dissolve 5,68 g of anhydrous dibasic so¬ 
dium phosphate and 3.63 g of monobasic potassium phos¬ 
phate in water to make 1000 mL 

Mobile phase —Prepare a suitable mixture of pH 3.6 Buffet 
and acetonitrile (9:1). Pass through a membranę filter hav- 
ing a 10-|im or finer porosiły, and degas. Make adjustments 
if necessary (see System SuftabiUty under Chromatography 

Interna / standard solution —Transfer 750 mg of salicyiic 
acid to a lOG-mL volumetric fiask, dissolve in 10 mL of 
methanof, di lute with pH 7.0 Buffet to volume, and mix. 

Standard preporation —^Transfer about 25 mg of USP 
Cefazolin RS, accurately weighed, to a 25-mL volumetric 
fiask, dissolve in and dilute with pH 7.0 Buffer to vofume, 
and mix. Transfer 5.0 mL of this solution to a 100-mL vofu* 
metric fiask, add 5.0 mL of fnternaf standard solution, di lute 
with pH 7.0 Buffer to volume, and mix. 

Assay preporof/on—Allow 1 Container of Injection to thaw, 
and mix. Transfer an accurately measured voiume of the In- 
jection, equivalent to about 50 mg of cefazolin, to a 50-mL 
yolumetric fiask, dilute with pH 7,0 Buffer to vo!ume, and 
mix. Transfer 5.0 mL of this soludon to a 100-mL yolumetric 
fiask, add 5.0 mL of Internal standard solution , dilute with pH 
7,0 Buffer to volume, and mix. 

Chromatographic system (see Chromatography (621))—The 
Iiquid chromatograph is eauipped with a 254-nm detector 
and a 4.0-mm x 30-cm column that contains 10-jam pack- 
ing LI. The flow ratę is about 2 mL per minutę. Chromato¬ 
graph the Sfondard preparation , and record the peak re- 
sponses as directed for Procedurę . The relative retention 
times are about 0.7 for salicyiic acid and 1.0 for cefazolin; 
the resofution, R, between the analyte and internal standard 
peaks is not less than 4.0; the column efficiency is not less 
than 1500 theoretica! piates; the taiJing factor is not morę 
than 1.5; and the relatlye standard deylation for repJicate 
injections is not morę than 2.0%. 

Procedurę—Separateiy inject eaual yolumes (about lOpL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks. Cale u la te the quan- 
tity, in mg, of cefazolin (Ci 4 HhN h 04 S 3 ) in each mL of Injec- 
tion taken by the formula: 

(1000 C! Vj(fi 0 lR s ) 

in whtch C is the concentration, in ma per mL, of USP 
Cefazol in RS, calcu lated on the anhydrous basis, in the Stan¬ 
dard preparation; V is the volume, in mL, of injection taken; 
and Ru and are the peak response ratios of cefazolin to 
the internal standard obtained from the Assay preparation 
and the Standard preparation , respectively. 
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Cefazolin for IragectSon 

DEFINITION 

Cefazolin for Injection contains an amount of Cefazolin So¬ 
dium equivalent to NLT 90.0% and NMT 175.0% of the 
labeled amount of (CmHhNłCUS*)* 

IDENTIFICATION 

* A. Ultraviolet Absorption (797U) 

Sample solution: 20 ^ig/mL in 0.1 M sodium 
bicarbonate 

Acceptance criteria: Meets the requirements 

* R, The retention time of the major peak from the Sample 
sofution corresponds to that of tne Standard solution, as 
obtained in the Assay . 

* C. Identification Tests—Generał, Sodium (191): Meets 

the requlrements 

ASSAY 

* Procedurę 

Buffer A: 0.9 q/L of anhydrous dibasic sodium phos- 
phate and 1.298 g/L of citric acid monohydrate in 
water. The pH of Buffer A js 3.6. 

Buffer B: 5.68 g/L of anhydrous dibasic sodium phos- 
phate and 3.63 g/L of monobasic potassium phosphate 
in water. The pH of Buffer B rs 7.0. 

Mobile phase: Acetonitrile and Buffer A (10:90). Pass 
through a membranę fifter having a 10-um or finer 
porę size. 

Interna! standard solution: 7.5 mg/mL of salicylic acid 
in methanoJ and Buffer 8(10:90) prepared as follows. 
Transfer a suitable portion of salicylic acid to a suitable 
volumetrit fiask, dissolve first in methanol using 10% of 
the finał volume, dilute with Buffer B to volume, and 
mix. 

Standard stock solution: 1 mg/mL of USP Cefazolin RS 
in Buffer B 

Standard solution: Transfer 5.0 mL of the Standard 
stock solution to a 100-mL volumetrtc fiask, add 5.0 mL 
of intemal standard solution , dilute with Buffer B to vol- 
ume, and mix. 

Sample stock solution 1 (where it is packaged for dis- 
pensing and is represented as being in a singie-dose 
Container): Nominally 1 mg/mL of cefazolin from 
Cefazolin for Injection prepared as follows. Constitute 
Cefazolin for Injection in a volume of water correspond- 
ing to the vo!ume of solvent specified in the labeling. 
Withdraw alf of the withdrawabie eon ten ts, using a suit¬ 
able hypodermic needle and syringe, and dilute with 
Buffer B. 

Sample solution 1: Transfer 5.0 mL of the Sampfe stock 
solution 1 to a 100-mL volumetric fiask, add 5.0 ml of 
InternoI standard solution, dilute with Buffer B to vo3ume f 
and mix. 

Sample stock solution 2 (where the la bel States the 
quantity of cefazolin in a given vo!ume of constituted 
solution): Nominally 7 mg/mL of cefazolin from 
Cefazolin for Injection prepared as follows. Constitute 
Cefazolin for Injection in a volume of water correspond- 
ing to the volume of solvent specified in the labeling. 
Dilute an altguot of the constituted solution with Buffer 
B. 

Sample solution 2: Transfer 5.0 ml of the Sample stock 
solution 2 to a 100-mL volumetric fiask, add 5.0 mL of 
Internal standard sofution, dilute with Buffer B to volume, 
and mix. 

Chromatographic system 

(See Chromatogropny (621 ), System Suitability.) 


Modę: LC 

Detector: UV 254 nm 

Column: 4.0-mm x 30-cm; lO-pm packing LI 
Flow ratę: 2 mL/min 
Injection volume: 10 ]il 
System suitability 
Sampie: Standard solution 

[NOTĘ—The reiative retention times for salicylic acid and 
cefazolin are about 0,7 and 1.0, respectively.] 
Suitability requirements 

Resolution: NLT 4.0 between the anatyte and inter¬ 
nal standard peaks 

Column efficiency: NLT 1500 theoretical plates 

Tailing factor; NMT T.5 

Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution , Sample solution 1 , or Sam* 
ple solution 2 

Calculate the percentage of the labeled amount of 
cefazolin (ChHi^sCWj) in the Container and in the 
volume of constituted solution taken: 

Result = (RufRs) x (Q/C v ) xPx 100 

Ru = peak response ratio of cefazolin to the interna! 

standard of the Sample sofution 
R$ - peak response ratio of cefazolin to the internal 
standard of the Standard solution 
Q = concentration of USP Cefazolin RS, calcufated 
on the anhydrous basis, in the Standard 
solution (mg/mL) 

Cu = nominał concentration of cefazolin in the 
Sample solution (mg/mL) 

P - potency of cefazolin in USP Cefazolin RS (mg/ 
mg) 

Acceptance critena: 90.0%-115.0%. Where the test 
for Uniformity of Dosage Units (905) has been performed 
using the Analysis for eon tent uniformity, use the aver- 
age of these determinations as the Assay value. 

PERFORMANCE TESTS 

* Uniformity of Dosage Units (905) 

Procedurę for content uniformity 
Perform the Assay on individual containers using Sample 
solution 7 or Sample solution 2 or footh, as appropriate. 
Acceptance criteria: Meets the requirements 

SPECIFIC TESTS 

a CONSTITUTED Solution: Af the time of use, it meets the 
requirements for Injections and Implanted Drug Products 
(1), Spedfic Tests , Completeness and darity of Solutions. 

* Opticai Rotatjon, Spedfic Rotation (781S) 

Sample solution: 55 mg/ml in 0.1 M sodium 
bicarbonate 

Acceptance criteria: -10° to -24° 

* Bacteriał Endotohins Test (85): NMT 0,15 USP Endo- 
toxin Unit/mg of cefazolin 

* Sterility Tests (71): It meets the requirements when 

tested as directed in Test for Sterility of the Product to Be 
Examined, Membranę Filtration . 

- pH (791) 

Sample solution: 100 mg/mL of cefazolin 
Acceptance criteria: 4.0-6 O 

* Water Petermination, Method I (921): NMT 6.0% 

* Particulate Matter in Injection (788): Meets the re- 

quirements for smalbvolume injections 

* Other Requirements: Meets the requirements in Labeling 
(7), Labels and Labeling for Injectabie Products 

ADDITIONAL REQUIREMENT5 

* Packaging and Storage: Preserve as described rn Pack¬ 

aging and Storage Reguirements (659), injection Packaging. 
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* USP refehence standards <n) 

USP Cefazolin RS 
USP £ndotoxln RS 


Cefazolin Ophthalmic Solution 

DEFINmON 

Cefazolin Ophthalmic Solution contains an amount of 
cefazolin sodium equiva!ent to NLT 297 mg and NMT 
36.3 mg of cefazolin in 10.0 mL of 

Ophthalmic Solution. 

Use Cefazolin Sodium or Cefazolin for Injection that con¬ 
tains the designated amount of cefazolin, and prepare the 
Ophthalmic Solution as follows (see Pharmaceutical Com- 
po unding^Nons terile Prepa radon s (795)). 


Cefazolin Sodium 

35 mq 

Thimerosal 

0.2 ma 

Sodium Chloride Injection (0.9%), a sufficient 
ciuamity to make 

10,0 mL 


Dissolve Cefazolin Sodium and Thimerosal in Sodium Chloride 
Injection (0.9%), and dilute quantitatively, and stepwise if 
necessary, with Sodium Chloride Injection (0.9%) to obtain 
a solution containing 3.5 mg/mL of Cefazolin Sodium and 
0.02 mg/mL of Thimerosal. Fil ter a 10,0-rnL portlon of the 
resuiting solution to produce a elear and stenie 
Ophthalmic Solution, If Cefazolin for Injection is used, 
prepare the Ophthalmic Solution as follows. Dissoive ThP 
merosal in Soaium Chloride Injection (0.9%), and dilute 
quantrtativeiy, and stepwise if necessary, with Sodium 
Chloride injection (0,9%) to obtain a solution containing 
0.3 mg/mL of Thimerosal. Add 9.8 mL of the resuiting so¬ 
lution to a viaf of Cefazolin for injection , containing 
500 mg of cefazolin, and mix to obtain a stock solution. 
Transfer 33 mL of the stock solution to a 50-mL volumet- 
ric fiask, dilute with Sodium Chloride Injection (0,9%) to 
volume, and mrx. Filter a 10,0-mL portion of the resuiting 
solution to produce a elear and sterile Ophthalmic 
Solution, 

AS5AY 
■ Procedurę 

Buffer A: 0.900 g/L of anhydrous dibasic sodium phos- 
phate and 1,298 g/L of cttric add monohydrate; this 
solution should have a pH of 3.6, 

Buffer B: 5.68 g/L of anhydrous dibasic sodium phos- 
phate and 3,63 g/L monobasit potassium phosphate; 
this solution should have a pH of 7.0. 

Solution A: Acetonitrile and Buffer A (10:90), Pass 
through a filter having a porę size of 5-pm or finer, and 
degas. 

Solution B: Acetonitrile and Buffer A (80:20). Pass 
through a filter having a porę size of 5-pm or frner, and 
degas. 

Mobile phase: See Table 7, 


Buffer B to volume, and mix, Malntain at 4° before 
injection. 

Chromatographic system 

(See Chromatograpny (621), System Suita bil i ty,) 

Modę: LC 

Detector: UV 273 nm 

Column: 3,9-mm x 30-cm; 10-pm packing LI 
Column temperaturę: 25° 

Flow ratę; 2 mL/min 
Injection volume: 10 juL 
System suitabrlity 
Sample: Standard solution 
Suitability requirements 

Column efficiency: NLT 1500 theoretical plates 
Tailing factor: NMT 1.5 

Relath/e standard deviation: NMT 2.0% for replicate 
injections 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the guantlty, in mg, of cefazolin 
(OmHmNbO^) in 10 mL of Optbalmic Solution: 

Result - (fy/fi) xC|XDx V 

r y = peak response from the Sample solution 

^ - peak response from the Standard solution 

Cs = concentration of USP Cefazolin RS in the 
Standard solution (mg/mL) 

D ~ dilution factor, 10 

V - finał volume of Ophthalmic Solution, 10 mL 
Acceptance criteria: 297-36,3 mg 

SPECIFiC TESTS 

* Steriuty 

(See Pharmaceutical Compounding^Nonsterile Prepara¬ 
tions (795), General Gufdelines for Assigning Bcyond-Use 
Dates.) 

Acceptance criteria: Meets the reąuirements 

* PH (791): 4.5-6.0 

ADDITIONAL REQU!REMENTS 

* Packacinc and Storage: Package in tight, sterile 
ophthalmic containers. Storę in a refrigerator, 

* Labeunc: Label it to State that it is intended for use in 

the eye, and is not to be used if a precipitate is present. 

* Beyond-Use Datę: NMT 5 days after the datę on which 
it was compounded 

* USP Reference Standards (11) 

USP Cefazolin RS 


Cefazolin Sodium 



Table 1 


Time 

Solution A 

Solution B 

(min) 

(%) 

(%) 

0 

100 

0 

15 

0 

100 

25 

100 

0 


Standard solution: 0.32 mg/mL of USP Cefazolin RS in 
Buffer B. Maintain at 4 P before injection. Use fow-actinic 
vo!umetnc glassware, 

Sampfe solution: Transfer 1,0 mL of Ophthalmic Solu¬ 
tion to a 10-mL low-aetinic yotumetric fiask, dilute with 


CnHiiNaNaO^Si 476,49 

5-Thla-l-azabicyclo[4.2.0]oct-2-ene-2-carboxylic acid, 3- 
[[(5-methyM,3,4“thiadiazol-2-y[)thiojmethyl]-8-oxo7- 
[[(1 tt4etrazol-1-yl)acetyl]amino]-, monosodium salt (6R- 
frons)-; 

Monosodium (6/?7T?)-3-(f(5-methyl-l ,3,4-thiadiazo!-2-yl) 
thio]męthyf]-8-axo-7-[2-(l tf-tetrazol-1-yl)aeetarnido]- 
5-thia-1 -azabicyclo[4.2,0]oct-2-ene-2-ca rboxy late; 

[27164-46-1]. 

DEFiNITION 

Cefazolin Sodium has a potency equivalent to NLT 89.1% 
and NMT 110.1% of cefazolin sodium (CnHnN B NaO.iS0/ 
calculated on the anhydrous basis, 
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IDENTIFICATION 

* A. iNFRARED ABSORPTION <197K) 

Sample: 150 mg 

Solution Ar Acetone and water (9:1) 

Analysis: Dissolve the Sample in 5 ml of water, add 
0.5 mL of 2 N glacial acetic add, swirl, and allow to 
stand for 10 min in an ice bath. Filter the precipitate, 
and rinse with 1 ~2 ml of water. Dissoh/e in Solution A, 
cvaporatc the solvent almost to dryness, and dry in an 
oven al 60° for 30 min. Prepare a standard spedmen 
with USP Cefazolin RS treated similarly. 

Acceptance criteria: Meets the recjuirements 

* B. The refention time of the major peak for cefazolin in 

the Sample solution corresponds to that of the Standard 
solution t as obtained in the Assoy. 

* C Identification Tests—Ceneral, Sodium (191): Meets 

the reąuirements 

ASSAY 

* Procedurę 

Protect all Solutions containing cefazolin from light. 
Buffer A: 0.9 g/L of anhydrous dibasic sodium phos- 
phate and 13 g/l of citrfc acid monohydrate in water 
Buffer B: 5 J g/L of anhydrous dibasic sodium phos- 
phate and 3.6 g/L of monobasic potassium phosphate 
in water 

Mobile phase: Acetonitrile and Buffer A (1 ;9). Pass 
through a suitable filter. 

Standard solution: 50 ]ig/mL of USP Cefazolin RS in 
Buffer B 

Sample solution: 50 ^ig/ml of Cefazolin Sodium in 
Buffer B 

Chromatographk system 

(See Chromatogropny (621), System Suitability.) 

Modę; LC 

Detector: UV 254 nrn 

Column: 3.9-mm x 30-cm; lO-jim packing LI 
Flow ratę: 2 mL/nmn 
Injection voiume: 10 pL 
System suitability 
Sample: Standard solution 
Suitability reąuirements 
Tailing factor: NMT 1*5 
Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of cefazolin sodium 
(Ci.iHiaNflNaCLiSj) in the portion of Cefazolin Sodium 
taken: 

Result - (r u fn) x (Q/CJ) x (Mn/M, 2 ) x P x 100 

ro = peak response of cefazolin from the Sample 
solution 

r s - peak response of cefazolin from the Standard 
solution 

Cs = concentration of USP Cefazolin RS in the 
Standard solution {mg/ml) 

Clt = concentratlon of Cefazolin Sodium in the 
Sample solution (mg/ml) 

M r1 - molecular weight of cefazolin sodium, 476.49 
Ma - molecular weight of cefazolin, 454.51 
P “ potency of USP Cefazolin RS (mg/mg) 
Acceptance criteria: 89.1 %-410.1% on the anhydrous 
basis 

IMFURITIES 

* Orcanic impurities 

Protect alf Solutions containing cefazolin from light. 
Solution Ar 6.8 g/L of monobasic potassium phosphate 
Solution B: 6.8 g/L of monobasic potassium phosphate 
adjusted with 10% sodium hydroxide to a pH of 6.8 
before finał dilution 


Solution Cr Acetonitrile and Solution A (1 rl) 
Mobile phase: See Table h 


Table 1 


Ume 

Solution B 

Solution C 

{min) 



0 

98 

2 

7 

98 

2 

15 

85 

15 

30 

80 

20 

35 

80 

20 

45 

50 

50 

50 

50 

50 

55 

98 

2 

65 

98 

2 


Blank: Solution B 

System suitability stock solution: 2 mg/ml of USP 
Cefazolin RS In 0.05 M sodium hydroxide. Set the solu- 
tion aside at room temperatura for 5 min. [NotE—The 
cefazolin epimer is formed upon treatment of cefazolin 
with sodium hydroxide.] 

System suitability solution: System suitability stock solu¬ 
tion and Solution B (1 ;24) 

Standard solution: 25 |ig/mL of USP Cefazolin RS in 
Solution B. Use this solution promptly after preparatom 
Sample solution: 2.5 mg/ml of Cefazolin Sodium in 
Solution 8. Use this solution promptly after preparatom 
Chromatographk system 
(See Chromatogropny <621), System Suitability.) 

Modę: LC 

Detector: UV 210 and 254 nm 

Column: 4.6-mm * 25-cm; 5-pm packing LI 

Column temperaturę; 30° 

Flow ratę: 1.5 mL/min 
Injection volume: 20 pL 
System suitability 
Sample: System suitability solution 
Suitability reąuirements 

Resoiution: NIT 8.0 between cefazolin and cefazolin 
epimer, 254 nm 
Analysis 

Samples; Blank, Standard solution , and Sample solution 
Calculate the percentage of tetrazolylacetic acid and te- 
trazolylacetamide acetal in the portion of Cefazolin So¬ 
dium taken: 

Result - (ru(2W)frs(254)) x (Cs/ CJ) x (1/F) x 100 

rufiw) - peak response of tetrazolylacetic acid or 

tetrazolylacetamide acetal at 210 nm from 
the Sample solution 

r m4} - P ea ^ ^sponse of cefazolin at 254 nm from 
the Standard solution 

C s - concentratlon of USP Cefazolin RS in the 
Standard solution (mg/ml) 

Cu = concentration of Cefazolin Sodium tn the 
Sample solution (mg/ml) 

F = relative response factor (see Table 2) 

Cakulate the percentage of each impurity other than 
tetrazolylacetic add and tetrazolylacetamide acetal in 
the portion of Cefazolin Sodium taken: 

Result — [ru( 2 S 4 }frs( 2 S 4 )) x (O/Cu) x (1/F) x 100 

r U(25 4 ) - peak response of each impurity other than 

tetrazolylacetic add and tetrazolylacetamide 
acetal at 254 nm from the Sample solution 
rs( 2 S 4 ) = peak response of cefazolin at 254 nm from 
the Standard solution 

Q = concentration of USP Cefazolin RS in the 
Standard solution (mg/ml) 
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Cu = concentration of Cefazolin Sodium in the 
Sample solution (mg/mL) 

F - reiative response factor (see Table 2} 
Acceptance criteria: See Tobie 2. Disregard peaks cor- 
responding to those in the Blank , 


Table 2 


Nsme 

Analyt- 

kai 

Wave- 

length 

fnm) 

R ©ła¬ 
twe 

Reten¬ 

tion 

Time 

Rela- 

tlve 

Re 

sponse 

Factor 

Accep¬ 

tance 

Crite¬ 

ria, 

NMT 

TetrazoMacetic acid* 

210 

0.07 

0,40 

1.0 

Tetrazotylacetarmde 

acetal b 

210 

0*08 

0.33 

1*0 

Cefazolin open-ring 
factone c - ri or Cefazolin 
3-hvdroxymethvl ęę 

254 

0,20 

1.0 

0.5 

M ethy fthiadia zole 
thiol' 

254 

0.23 

0.91 

1.0 

7-AminocephalO' 
sooranic acid IJ 

254 

0,42 

1.1 

1.0 

Cefazolin 3-methyl 
analoa h 

254 

0.44 

0.87 

1.0 

Cefazolin lactone 1 

254 

0.50 

0.85 

1.0 

Cefazolin acetoxy 
analoqJ 

254 

0.61 

0.68 

1.0 

Cefazolin deacv[ated l, 

254 

0.68 

1*2 

1.0 

Cefazoloic acid 
isomers 1 

254 

0,84 

1.0 

1.0 

Cefazolin 

254 

1*0 

__ 

_ 

Cefazolin epimer^ 

254 

1,2 

0,98 

1*0 

Cefazolin Divalovl'’ 

254 

1.4 

0.92 

1,0 

Any individual 
unsoecified impurity 

254 

— 

1.0 

0,1 

Total impurities 

— 



3.5 


a 2-( 1 WTetrazof-1 -yl)acetic acid 
b N‘(2,2-DShydroxyethyl)*2-(| H-tetrazo\-l -yl)acetamide, 
c The idet>tification of this impurity h tentative* The names of the most 
Ijkely compounds are listęd in footnotes * and *. 

13 (fi)-2-[2-0 H-Telrazol-1 -yl)acetamidDj-2-[(fl)-7-QXO-2,4,5,7-tetrahydro4 H- 
Furo[ 3,4 -d\ [ 1 H 3Jth ia t\ n*2*yI jacetic atid, 

c (ćfl,7fl)-7J2-n MTfltniol-1 -yl)atetamidoj~3-(hydroxymethyl)-8-axo-5- 
thia-1 -azabicydoK^^loct^^ne-Z-carbo^yllc add. 
f 5-Methyhl 3x4‘thladiazole-2-thio] (MMTO), 

(fifl, 7/?)-3-(Acetoxymethyl>7*amino-&-oxo-54hia*l -azabicydo[4,2.0]oct> 

2 ene-2-caiboxyHc atief (7-ACA). 

h {6R,7R)-7~[2Ą\ tf-TetrazoM -yl)acetamido]-3-methyl-8-oxo-5-thia-1 -azabi- 
cydo[4.2,0]oa-2-ene-2-carboxy lic ad d. 

■ N- ((5a R,6 ff)-1,7-D ioxo-1,3,4,5a, 6,7-hexa hy droazeto[2 # 1 -blfura[3,4-dł[1 , 
3]thiazin-6-yl)-2-(l W-letrazol-1 -yl)acetamide. 

i (GR 4 7R)-7-[ 2-(l W-Telrazol-1 -yl)acetamtdo}‘3-{aceic>Kynnethyl^S-oxo-5-tliia” 
1 -azabicyclo[4,2,Q3oet-2~ene-2-t:arboxyUc add, 

k (6RJR)- 7 -Am in o- 3 ■ [(5- m ethy I- 1,3,4 - thi ad i azol ■ 2 -y lthio)methy I] - 8 - ox o- 5 - 
thia-l -azabicydo[4.2,0jocL-2-ene-2-carboxylk ado. 

1 Three isomers of thls impurity may not be fulty reso!ved by this method, 
The limit applies to the sum of the isomers, which are as follows: 

Cefazolin open-ring delta-3: (2ft)-2-f{fl)-f2-<t H-TetrazoM- 
y l)acełam ido J(ca rboxy}met hy 1} ■ 5 -[(5 -methy I -1,3,4* t hiadiazol-2-y I thh 


(A -iipwujrr i * - l ii itiui az.vi-Ł-jf i li i bu j m i sz: l i i j ■ j * t r \JJi i y u r lj-jl j i - i ł u II P itr* 

4-carboxylfc add, Cefazolin open-rfng delta-4: (2/0*2-{(flH2-(l H-Tetrazaf- 
1 ^y l)acetamtdo](carboxy)rnetnyl]’5-[(5-methyt-1,3,4 -thiadiazol-2-ylthi- 
0)methyl]-5,6-dihydr0‘2H-1,3-thiazine-4-c 1 


hca rboxylfc add* 


m (6/?,75>7-[2-(l H-Teimzol-1 -yE)acetamrdo]-34(5'methy|-1,3,4-thiadia2of-2- 
ylthb)methyt] B’OX0-5-thia- 1 -azabtcydo[4.2.0Joct-2-ene-2carboxylic acid. 
n (6/t, 73 -((5 - M e thy U 1,3,4- th iadiazol-2 -y I Łh io) met hy I) -8 - 0 X 0 * 7- 
pl va la mido-S -thia- 1 *azabicydo[4-2,0]oc t-2 -en e- 2 -ca rboxy I ic acid 


5PECIFIC TESTS 

• O PTI CAL ROTATiON, Specifk Rotation (781 S> 

Sample solution: 55 mg/mL, in OJ M sodium 
bicarbonate 


Acceptance criteria: 0° to -24° 

o PH (791) 

Sample solution: 100 mg/mL of cefazolin 
Acceptance criteria: 4.0-6,0 

• Watek Determination, Method I (921): NMT 6,0% 

• Sterility Tests (71): Where the label States that 
Cefazolin Sodium is sterile, it meets the requirements 
when tested as directed for Test for Sterility of the Product 
to Be Fxamined f Membranę Filtration. 

o Bacterial Endotoxins test (85): Where the label States 
that Cefazolin Sodium is stenie or must be subjected to 
further processing during the preparation of injectable 
dosage forms, it contains NMT OJ 5 USP Endotoxin Unit/ 
mg of cefazolin* 

AODITIONAL REQUIREMENTS 

• Packaging and Storage: Preserve in tight containers, 

® Labeling: Where It is intended for use in preparing in- 

jectable dosage forms, the label States that it is sterile or 
must be subjected to further processing during the prep¬ 
aration of injectabJe dosage forms, 

• USP Reference Standards (11) 

USP Cefazolin RS 
USP Endotoxin RS 


Cefdinir 



'' um 


ChH 13 N 5 O s Sz 395.41 

5-Thia-l -azabicyclo[4.2.0]oct-2-ene-2-carboxylic acid, 
7-[[(2-amino-44hiazoiyJ)(hydroxyimino)acetyl]amino]- 
3-ethenyh8-oxo-, [6R-[6aJp(Z)]\-; 

(-K6/?,7/?>7-[2-(2-AminO’-4’-thiazofy[)glyoxyfamido]-8-oxo- 
3-vinyl-5-thfaJ-azabicydo[4.2.0]oct”2-ene-2-carboxylic 
acid, 7MZ)-oxime [91832-40-5]* 

DEFINITION 

Cefdinir contains NLT 940|.m/mg and NMT 1030iig/mg of 
cefdinir (CMHnNsOsSz), calculated on the anhydrous 
basfs* 

IDENTIFICATION 

* A. INFRARED ABSORPTION (197M) 

* B. The retention time of the major peak of the 5 ample 
50 /uf/on corresponds to that of tne Standard solution, as 
obtained tn the Assoy. 

A5SAY 

<» Procedurę 

Solution A: 14*2 g/L of anhydrous dibasic sodium 
phosphate 

Solution B: 13,6 g/L of monobasic potassium 
phosphate 

Solution O Dilute tetramethylammonium hydroKide 
(10%) with water to obtain a 0J% solution. Adjust 
with 10% phosphoric add to a pH of 5*5. 

Solution D: 37.2 mg/mL of edetate disodium 
Buffer: Combi ne appropriate amounts of Solution A and 
Solution B (about 2:1) to obtain a solution with a pH of 
7,0. 

Mobiie phase: AcetonitriJe, methanol, Solution C and 
Solution D (300:200:4500:2) 

System suitabiilty solution: 0.2 mg/mL of USP Cefdinir 
RS and 0*5 mg/mL of USP Cefdinir Related Compound 
A RS in Buffer 
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Standard solution: 0,2 mg/mL of USP Cefdinir RS in 
Buffer 

Sample solutton: 0.2 mg/mL of Cefdinir in Buffer 
Chromatographic system 
(See Chromatograpny {621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 

Column: 4.6'mm x 15-cm; 5-pm packing LI 

Column temperaturo: 40° 

Flow ratę: 1 m L/min 
Injection size: 5 \il 
System suitability 

Sampfes: System suitability solution and Standard solu - 
don. USP Cefdinir Related Compound A RS should pro- 
duce four peaks, 

Taiiing factor: NMT 1,5 for cefdinir, System suitability 
solution 

Resolution: NLT 1.2 between the second peak of 
cefdinir related compound A and cefdinir, System suit~ 
abiiity solution 

Relative standard deviation: NMT 1. 0 %, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the quantity, in pg/mg, of cefdinir 
(C 14 H 11 N 5 O 55 *) in the portion of Cefdinir taken: 

Result = (ru/r s ) x (Cs/Cu) x P 

fu - peak response from the Sample solution 

r% “ peak response from the Standard solution 

Cs - concentration of the Standard solution 
(mg/mL) 

C u = concentration of the Sample solution (mg/mL) 

P = purity of USP Cefdinir RS (pg/mg) 

Acceptance entcria: 940 1030 pg/mg on the anhy- 
drous basts 

IMPURITIES 

* Resiejue ON IGNITION (281): NMT 0.20% 


Defete the fotlowlngt 

Heavy Metals, Method II (231): 10 ppm# (oftkiai i-i^-zoib] 

* ORGANIC IMPURETIES 

Solution A, Solution B, Solution C, Solution D, and 
Buffer: Prepare as directed in the Assay. 

Solution E: To 1000 mL of Solution C add 0.4 mL of 
Solution D. 

Solution F: Acetonitriie, methanol, Solution C, and Solu- 
f/on D (300: 200: 500: 0.4) 

Mobile phase: See Tobie h 


Takie 1 


Time 

(min) 

Solution E 

Solution F 

0 

95 

5 

2 

95 

5 


Table 1 (Continued) 


Time 

(mini 

Solution E 

(%1 

Solution F 

22 

75 

25 

32 

50 

50 

37 

50 

50 

n 

95 

5 

5* 

95 

5 


System suitability solution 1: 15 jxg/mL of cefdinir 
from the Sample solution , diluted with Solution C 
System suitability solution 2: 1.5 pg/mL of cefdinir 
from System suitability solution 7, diluted with Solution C 
System suitability solution 3: 1,5 mg/mL of USP 
Cefdinir RS and 0.1 mg/mL of USP Cefdinir Related 
Compound A RS, dissolved initially in Buffer correspond- 
ing to 15% of the finał volume, and diluted with Solu¬ 
tion C to voiume 

Sample stock solution: 10 mg/mL of Cefdinir in Buffer 
Sample solution: 1.5 mg/mL of cefdinir from the Sam¬ 
ple stock solution, m Solution G [Notę—P repare fresh 
immedfately before use.] 

Chromatographic system 
(See Chromatograpny (621 >, System Suitability,) 

Modę: LC 

Detector: UV 254 nm 

Column: 4.6-mm x 15-cm; 5-j.mn packing LI 

Column temperaturę: 40° 

Flow ratę: 1 ml/min 
Injection size: 10 pL 
System suitability 

Samples: System suitability solution l t System suitability 
solution 2, and System suitability solution 3. USP 
Cefdinir Related Compound A RS should produce four 
peaks. 

Suitability requirements 

Response ratio: The response of cefdinir from System 
suitability solution 2 is between 7% and 13% of that 
from System suitability solution L 
Resolution: NLT 1.5 between cefdinir and the third 
peak of USP Cefdinir Related Compound A RS, System 
suitability solution 3 

Relative standard deviation: NMT 2.0% for cefdinir. 
System suitability solution 3 
Analysis 

Sample: Sample solution. Record the chromatogram 
for at least 1.8 times the retention time of the cefdinir 
peak. 

Calculate the percentage of each impurity in the por¬ 
tion of Cefdinir taken: 

Result = (fy/rr) x 100 

r u = peak response of each impurity from the 
Sample solution 

rj = sum of aII the peak responses from the Sample 
solution 

Acceptance criteria: See Table 2. 
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Table 2 


Name 

flelatlve 

Retention 

Time 

Acceptance 

Criteria, 

NtyiT f p /o> 

Thiazolylacetyl alycine oxime ł 

0.10 

0.5 

Thiazolylacetyl qlycine oxlme acetal 

0.12 

0.5 

3-Methvl cefdinir 

0.74 

0,7 

CefrlEnfr related compound A (cefdinir open ring lac 
tonę a) d e 

0.85 


Cefdinir related compound A (cefdinir open ring lac- 


* 

tonę b)*< 

0.93 

0,7 

Cefdinir related compound A (cefdinir open ring lac- 


tonę c)4 fl 

Ul 


Cefdinir related compound A (cefdinir open ring lac- 
tonę d)4= 

1.14 


Cefdinir lactone : 

1.22 

0.5 

Cefdinir isoxazole analoq9 

1.36 

0,5 

E-Cefdinlri 1 

1.51 

0.7 

Cefdinir decarboxv open riną lac tonę a f 4 

1,61 

0.5 

Cefdinir decarboxv open rinp lac tonę b« 

1.64 

Anv other individual unidentified impurity 

_ 

0,2 

Total impurities 

— 

3.0 


1N- [(Z) -2 -{2-Ami no i h iazol-4-y|>2-(hydroxyi mino) aeetyJJg lydne. 
b (Z)-2-( 2-Amin oth iatal-4-yJ)-AK2,2 -di hydroxyethyI}- 2 (hydroxyimin o)aceta mide- 

Ł (6ftZ^)*7-[(Z)-2-(2*AminothiflżoM'yl)-2-ChydrQxyimino)acetamldoJ‘3-methyU8-oxO'54hiaO-a2abioyclo[4.2.0]CM:t-2-&ne-2-carboxylic acid. 
d 2(fi)- 2- [(Z)-2-(2-Ami not hiazol-4-yl)-2-(hydroxyi mino)a ceta mido)J- 2-[(2 ff S, 5 ftS>5-methyl-7-oxo-2 # 4,5,7-tetrahydro-1 H-fu ro[3,4 -d]t 1 , 3]thiazin-2-yJ]aceti c acid. 

E Cefdinir related compound A is a mixture of 4 isomers labeled cefdinir open ring lactones a, b, c, and d. The sum of the values is reported, The limit for the 
sum of Lhe 4 isomers i$ 0,7 %, 

1 (2] - 2- (2-Am inoth iazoJ -4 -yl )-2-(hy d roxy i m i no)-AJ- [(3 RS, 5afi, 6fl)-3 -methy M, 7-dtoxo-1 ,3*4,53,6,7~hexahydroazet0[2, 1 -b]furo[3,4-d][1,3] thiazin-fi^yi) acetamidy. 

(6/t, 7R)-7 T4-HydroxytsoxazQle-3-carboxamido)-8-oxo-3-vinyl-5-thia-l -azabkydo[4,2.0]octJ-ene-2*earboxylic acid. 
h (6fl* 7 WJ - 7-t(0-2-{2 -Ami nothiazol-4 -yI ) J-(bydroxyimf no)a tetam ido] -6-Oxo- 3-vmy I - 5 -thia-1 -azabiey dof4 . 2*0]oct-2-ene-2-carboityI ic add* 

■ (Z)- 2-(2-Am inoth iazo l*4-y |)-2-(byd roxy i m ino)-N- ({(2 fl5,5 fiS)-5 -methyt- 7-oxoJ,4,5,7 4etrahy d ro- 1 W4u ro[ 3,4-d}[ 1,3]thiazin-2-y [J m ethyl) acetam ide. 
i Cefdinir decarboxy open ring la clone te a mi x turę of 2 teomers faheled cefd nir decarboxy o pen ring lactones a and b. The sum of the values Js neported. The 
limit for sum of the 2 teomers is 0.5%, 


SPECIfIC TESTS 

o Opticał Rotation, Spedfic Rotation (7815) 

Sam ple solution: 10 mg/mL in Buffer ; as obtained in 
the Assay 

Atceptance cnteria: -61 ° to -67° at 20 a 

* Water Determlnation, Method l (921): NMT 2,0% for 

anhydrous; 4.0%-8.5% for hydra ted forms. For this mon- 
ograph, the term "hydrated forms" refers to several 
known forms of Cefdinir. Use a mixture of formamide 
and methanol ( 2 : 1 ) as the solvent. 

ADDITIONAL REQU1REMENT5 

• Packaging and Stgrage: Preserve in tight, light-resistant 

containers. 

b USP Reference Standards (11) 

USP Cefdinir RS 

USP Cefdinir Related Compound A RS 
(2R)-2-[(Z>2-(2-Aminothiazol-4-yl)-2-(hydroxyimi- 
no)acetamido]-2-[(2R5 / 5RS)-5-methyl-7-oxo-2,4,5 # 7-tet- 
rahydro-1 H-furo[3,4-d][1 ; 3]thiaztn-2-yl]acetic acid 
(Lhree other stereoisomers are also present in this RS). 
CuHisNsOłSz 413.43 


Cefdinir Capsules 

DEHNmON 

Cefdinir Capsules contain NLT 90.0% and NMT 110.0% of 
the labeled amount of cefdinir (C 14 H 13 N 5 O 5 S 2 ). 

IDENTIFICATION 

e A. UlTRAVlOLET ABSORPTION (197U) 

Buffer: Prepare as directed in the Assay. 

Standard solution: lOug/rnL of USP Cefdinir RS in 
Buffer 


Sample solution: Equivalent to lOpg/mL of cefdinir 
from Capsules in Burfen Fllter before use. 

Celi size: 1 cm 
Blank: Use the Buffer. 

Acceptance criteria: Sample solution maxima and min¬ 
ima occur at the same wavelengths as those in the 
Standard solution. 

* R, The retention time of the major peak of the Sample 

solution corresponds to that of tne Standard solution, as 
obtained in the Assay, 

ASSAY 

• Procedurę 

Buffer: 10.7 g/L of dibastc sodium phosphate and 
3.4 g/L of monobasic potassium phosphate. Adjust with 
phosphonc acid or sodium hydroxide to a pH of 7,0 ± 
0.05 before finał dilution. 

Solution A: 7 g/L of citric acid monohydrate. Adjust 
with phosphoric acid to a pH of 2,0 ± 0,05. 

Mobile phase: Methanol, tetrahydrofuran, and Solution 
A (111:28:1000) 

System suitability solution: 50 pg/mL of USP Cefdinir 
RS and 175 pg/mL of m-hydroxybenzoic acid in Buffer 
Standard solution: 50 pg/mL of USP Cefdinir RS in 
Buffer 

Sample solution: Equivalent to 50 j-ig/ml of cefdinir, 
from Capsuie contents (NLT 20), m Buffer 
Chromatographic system 
(See C hromotograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 
Column: 3.9-mm x 15-cm; 4-pm packing LI 
Flow ratę: 1.4 mL/min 
Injection volume: 15 pL 
System suitabriity 

Sam pies: System suitability solution and Standard 
solution 
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Suitability requirements 

Resolutfon: Greater than 3.0 between cefdinir and 
m-hydroxybenzoic actd, System suitability solution 
Tailing factor: NMT 2.0 for cefdinir, System suitability 
solution 

Relative standard deviation: NMT 1,0% for cefdinir, 
Standard solution 
Anaiysis 

Sample 5 : Standard solution and Sompfe solution 
Calculate the percentage of the labeled amount of 
cefdinir (C^HnNsOsSz) in the portion of Capsules 
taken: 

Result = (riz/rj) x (Cs /Cu) x 100 

r u - peak response of cefdinir from the Sompfe 
solution 

r$ - peak response of cefdinir from the Standard 
solution 

Cs = concentration of the Standard solution (pg/mL) 
Q = nominał concentration of cefdinir In the 
Somple solution (pg/mL) 

Acceptance criteria: 9Q.Q%-110.0% 

PERFORMANCE TESTS 

* DlSSOLUTION (711) 

Medium: 50 mM phosphate buffer, pH 6 . 8 ; 900 ml 

Apparatus 2 : 50 rpm 

Time: 30 min 

Detector: UV 290 nm 

Celi length: 0.1-cm flow celi 

Standard solution: 0.33 mg/mL of USP Cefdinir RS in 
Medium 

Sample solution: Pass a portion of the solution under 
test through a suitable filter of 0.45-pm porę size. Di- 
lute with Medium to a concentration of about 0.33 mg/ 
ml_ of cefdinir. 

Blank: Dissolve 1 empty Capsule in 100 mL of Medium, 
and dilute to 900 mL Filter if necessary. 

Anaiysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
cefdinir (CuHnNsOsSŚ) dis$olved: 

Result - (AJAs) x Ci x V x D x (1 fi) x 100 

Au - absorbance of the Sample solution 
As = absorbance of the Standard solution 
Cs - concentration of the Standard solution 
(mg/mL) 

V = volume of Medium , 900 mL 
D - dilution factor for the Sample solution (mL/mL) 
i = label claim (mg/Capsule) 

Tolerances: NLT 80% (Q) of the labeled amount of 
cefdinir (C 14 HT 3 N 5 O 5 S 2 ) is dissolved. 

* Uniformity of Dosage Units (905): Meet the 

reguirements 

IMPURITIES 

* ORGANIC IMPURITIES 

Solution A: 14.2 g/L of anhydrous dibasic sodlum 
phosphate 

Solution B: 1 3.6 g/L of monobasic potassium 
phosphate 

Buffer: Combine appropriate amounts of Solution A and 
Solution B (about 2:1) to obtain a solution with a pH of 
7,0 ±0.1. 

Solution C: Dilute tetrarnethylammonium hydro xide 
( 10 % aqueous) with water to obtain a 0 . 1 % solution. 
Adjust with dilute phosphoric acid (1 in 1 0 ) to a pH of 
5.5 ± 0.1« 

Solution D: 37.2 mg/mL of edetate disodium 
Solution E: To 1000 mL of Solution C add 0,4 mL of 
Solution D. 

Solution F: Acetonitrile, methanol, Solution C, and Solu¬ 
tion D (150: 100:250:0.2) 


Mobile phase: See Tobie h 


Table 1 


Time 

Solution E 

Solution F 

(min) 

. .(%> 


0 

95 

5 

2 

95 

5 

Tl 

75 

25 

32 

50 

50 

37 

50 

50 

38 

95 

5 

58 

95 

5 


System suitability stock solution 1: 40pg/mL of USP 
Cefdinir Related Compound A RS in Solution C 
System suitability stock solution 2: 40 jig/ml of USP 
Cefdinir Related Compound B RS in Solution C 
System suitability solution: Transfer 37.5 mg of USP 
cefdinir RS to a 25-mL volumetric fiask Add about 
10 mL of Buffer^ Add 5.0 mL each of System suitability 
stock solution 1 and System suitability stock solution 2 t 
and dilute with Solution C to volume. 

Standard stock solution: 750 pg/mL of USP Cefdinir RS 
in Buffer 

Standard solution: 15 pg/mL of USP Cefdinir RS, from 
the Standard stock solution, in Solution C 
Sample soiution: Transfer an equivaient to 300 mg of 
cefdinir from Capsule eon ten ts (NLT 20) to a 200-mL 
volumetric fiask, Dissolve in 30 mL of Buffer , and dilute 
with Solution C to volume to obtain a solution with a 
nominał concentration of about 1.5 mg/mL of cefdinir. 
Chroma tog raphic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 
Coiumn: 4.6-mm x 1 5-cm; 5-pm patking LI 
Temperatures 
Autosampler: 4° 

Coiumn: 40° 

Flow ratę: 1 mL/min 
Injection volome: 10 pL 
System suitability 

Sam pies: Sysfem suitability solution and Standard 
soiution 

Suitability reąuirements 

Resolution: NLT 1.5 hetween cefdinir and the thtrd 
peak of USP Cefdinir Related Compound A RS, System 
suitability solution 

Tailing factor: NMT 1.5 for cefdinir related com- 
pound B, System suitability solution 
Relative standard deviation: NMT 2,0% for the 
cefdinir peak, Standard solution 
Anaiysis 

S a m p I e s: 5 tan dard s olution a nd Sample solu tion 
Calculate the percentage of each impurity in the por¬ 
tion of Capsules taken: 

Result = (rjr s ) x (Cs/Cu) x (100/ f) 

ru = peak response of each impurity from the 
Sample solution 

r s = peak response from the Standard solution 
Cs = concentration of the Standard solution 
(mg/mL) 

Cu = nominał concentration of cefdinir in the 
Sample solution (mg/mL) 

F = re!ative response factor (see Tobie 2) 

Acceptance criteria: See Tobie 2. The reporting thresh- 
old 15 0.1%. 
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Tafale 2 


Na me 

ReJative 

Rctcntion 

Time 

Relafclre 

Response 

Factor 

Acceptance 
Crlterla, 
NfWT (%) 

Th iazolyl acetyl 
alYCtne oxime^ 

0.10 

1,0 

0.5 

Th iazolyl acetyl 
qlvdne oxime acetal 

0.13 

1.0 

0.5 1 

Cefdinir sulfoxlde ( 

0.36 

1.0 

0,2 

Cefdinir thiazine 
analoo 3 

0,46 

0.68 

0.7 

3-lviethvl cefdinir 

0.75 

1.0 

0.7 

Cefdinir impurity I 1 

0.77 

1.0 

0,3 

Cefdinir related 
compound A (cefdinir 
ooen rina lactone aW 1 

0,85 

0.65 

2.5 

Cefdinir related 
compound A {cefdinir 
ooen rina lactone b)s- h 

0,94 

0.65 

Cefdinir related 
compound A (cefdinir 
open rina lactone 

1.11 

0.65 

Cefdinir related 
compound A (cefdinir 
open rinq lactone d)^ h 

1.14 

0,65 

7 5-Cefdinir 1 

1.18 

1,0 

0,2 

Cefdinir lactoneJ 

1.23 

1,0 

1.0 

Cefdinir related 
comoound B k 

1,28 

1.0 

0,2 

Cefdinir isoxazole 
analoo 1 

1.37 

0.72 

0.5 

Cefdinir imourity 2 i 

1.44 

1,0 

0,5 

Cefdinir glyoxalic 
analoa" 1 

1.49 

1.0 

0,2 

£-Cefdinir^ 

1.51 

1,0 1 U 


a N-[(Z}-2 -{2-Ami nothi azoM-y l}-2 -{hydroxyirnIno)acetyJ Jgtycin e. 
h (Z) -2- (2- Am tnothi azol A -yl }- N-( 2 „ 2-dihydroxy e t hy I)-2-(hy droxyf m I ■ 
no)aeetarnide. 

c (6fl, 7 Ry 7’[(2)-2» (2 -Am i no thia zol-4 wf)-2-{hyd roxy Im In o)ace ta m ido] - 5,8-d I- 
oxo~3-vinyk5-thia-1 -azabtcydo[4.2.0joct-2-ene-2-carboxylic add. 
d (fi, Z)-2 ■ f 2Ą2 - Ama not hi azol -4-y l)-2-(hy d roxyirni- 

no)acetam tdQ](carboxy}methy 1} -5 -ethy I idene-5,6-dlHydra- 2 H-l,3-th iazine- 
4-carboxylic add. 

e (6 R, 7 R) - 7- [(Ż)-2-{ 2-Am i n othi a zo 1-4 -y J)-2 ■( hy d roxy i mi n o)ace ta m Ido j - 3 - 
m etłiyI -8-oxo-5-thia-1 -azabicydo [A .2.0]oct-2-ene-2-car boxylic a c id. 
'Cefdinir impurity 1, cefdinir impurity 2, and cefdinir Impurity 3 are un- 
identified Impurities. 

9 Cefdinir related compound A is a mixture of four isomers labded cefdinir 
o pen ring lactones a, o, c, and d. The sum of the yalues is reported. The 
limit for the sum of the four isomers h 2.5%. 

fl 2 £fl>2-[(2)-2-(2 - Am Inoth iazo I -4 -y I)- 2 - (hy d roxy Im ino)ace tam i do ]- 2- [(2 RS, 

5 fi£T5-methyl-7-QXG-2,4,5.7-tetrahydro i HTirro[3 H 4-r/][ 1,3]thIazin-2- 
yljacetic a da. 

1 (6 R, 75)- 7-[(ZT2-{2-Am in o thiaza M-yf )-2-{bydroxyimi no)aceta m ido ] -B-oxo- 
3-vfnyl-5-tnia-l -azabieyclo[4 ,2.0]oct'2-ene-2-carboxylte add. 
i (Z)-2-(2-Amlnoth i azol-4 -y 3) -2-(hyd roxy i m ino)-N-(( 3 RS, 5 aR, 6 fi)- 3* methył-1, 
7-dioxo-1 1 3,4,53, 6 t 7-hexahydroazelo[2 H 1 -b]furo[3,4-d][ 1,3]thrazin-6- 
y|)acetarnide. 

k (6fl, 7R)'7-[2-(2-Amino-4'thiazaiyl)acetamido]-8-oxo-3-vinyi-5-diia-1 -azabi- 
cydo [4.2.0]oct-2-en e*2-ca rboxylic a t id. 

r £6R,7R)*7-(4-Hydroxyhoxazole-3-carboxamido)-B-t>xo*3'Vinyf-5-thta-1- 
azabicyclo[4.2.Ó]oct-2-ene-2-carboxylic acid. 

m £6 R,7 fi)- 7 - [2-£2-Ami no t hiazol-4 -y l)-2-oxoa ce ta m i do j - 8 -oxc - 3-vi ny 1-5 -thia- 
1 -azabicydo[4.2 0]oct-2-ene-2-carboxylic add. 

n <6 R t 7fi)- 7-[(£)-2-(2-Amino thiazoi-4-yl )-2-£hy d roxylm i no)aceta m ido]-S-oxo- 
3-vi ny 1-5 - thia-1 -a2abicyclo[4.2.G]oc t-2-ene-2-ca rboxyli c add. 

°Cefdimr decarboxy open ring lactone is a mixture of two isomers labeled 
cefdinir decarboxy open ring lactone a and b, The sum of the walues is 
reported, The limit for the sum of the two isomers is 1,0%. 

» {2)-2* £2-A m inoth i azol -A -y i}-2-(hy d roxy imi no)- N- ([£2 RS, 5 fi 5)-5- met hy (-7* 
13x0-2,4,5,7-te trahyd ro-1 W-fu ro[ 3,4 - d)[ 1,3]thtazin -2 -yt jmethy I} aceta m ide. 


Tobie 2 (Continued) 


Mamę 

Relative 

Retenfion 

Time 

Relative 

Response 

Factor 

Acceptance 
Crlteria, 
NMT f%) 

Cefdinir decarboxy 
open rina lactone 

1,62 

1,0 

1.0 

Cefdinir decarboxy 
noen rina lactone 

1,64 

1,0 

Cefdinir Impurity 3 ł 

1.82 

1.0 

0,2 

lndividual unidentlfied 
impurities 

— 

1.0 

0,2 

To tal impurities 

— 


5.0 


a N- [(Z)-2- (2 - Am in oth iazoM-y l)-2-£ hy d roxy I m Sno)acety I] g lyd ne, 
h (Z)-2-(2-Am fn o th iazol-4 -y I)- N-(2,2<ft hy droxy etby l)-2-£hydroxy i m h 
nojacetamlde. 

s (6R, 7ffy 7-[(2)-2-(2-Aminoth ia zol-4-y l}-2-{hydroxyim ino)aceta mido] -5,8-di - 
oxo-3-vinyl -5-thia-1 -azabicydo[ 4.2.0] oct-2-ene- 2- carboxyi ic acfd. 
d (R,Z)-2-{£R) -[(Z)-2-(2 -Am in o t hi a zol-4-y I) -2-( hy d roxy im i- 
n o)ace t a m i do J{c arboxy) methy l}-5-e thy] rd e ne- 5,6 -d ihydro- 2 N- 1,3 -thiazin e- 
4-carboxylic acid. 

(6 R f 7 Ry 7-[ (Z) - 2-(2-Am in oth lazo l-4-y |)-2 ■{ hy d roxy i m Eno)a c eta m ido] - 3- 
m e thyl-8-oxo- 5-thia-1 -azabicyclof4,2.0]oct-2'ene-2-carboxyl ic acid, 
ł Cefdinir impurity 1, cefdinir impurity 2, and cefdinir impurity 3 are un- 
identified impurities. 

o Cefdinir related compound A is a mixture of four isomers labeled cefdinir 
open ring lactones a, h, c, and d The sum of the values Is reported. The 
limit for the sum of the four Isomers is 2.5%. 


f '2(fl)-2-[{Z>-2-{2-Aminothlazol^l-yl)-2-(hydroxyłmino)acetamido]-2-[(2/f5, 
5fiS)-5-methyl-7-oxo-2,4,5 f 7-tetrahydro-i H-furo[3,4-d][1,3)thiazin-2- 
yl]acetic acid. 

i £6 R f 7 5)- 7 - E(Z> 2-(2 - Am i n Oth iazo M-y l)-2 - (hy d roxy Jm in o)ace ta m ido] -8 oxo - 
3-vlny 1-5 -th ia-1 - azab i cydo [4.2.0] oct-2 -ene-2 - ca rboxy I rc a dd 
* (Z) -2-{2- Am in othiazo !-4-y l)-2 -(hydroxy Im ino)- N~{{ 3 RS, 5 a R H fi R)- 3 -methy I -1, 
7-dioxo-1,3,4,5a, 6,7-hexahydroazeto[2 r 1 u ro[ 3,4-dJ [ 1,3]thiazin-6- 

yljacetamide. 

Ł (6 fi, 7 f0-7-[2 ■{ 2-Ami no-4-thi azoly I) acetami do]-8*-oxo- 3-viny l-5-thi a-1 -azabi- 
cyclo[4.2. Q]oct-2 -ene-2-ca rboxy»c add. 

1 £6 R, 7 R)- 7-{A - Hy d roxy isoxa zo le - 3 - c arboxamido) -8-oxo- 3-vl nyl-5 -th la-1 - 
a za bi cy do[4,2.0] oc t-2- ene-2-ca rboxy 1 ic ac Id. 

m (6R,7Hy7Ą 2-(2 Am inoth iazo l-4-yt)-2-oxoac eta m ido]-8-oxo- 3-vi nyl-5 -thia - 
1 -azabicydo[4,2.0]oct-2-ene-2-carbaxytic acid. 


n (6fl r 7R)-7 -[(£}- 2-£2 - Am i noth iazol-4-y l)-2-{ hy d roxy i mino)ace tam ido]-8-oxo- 
3 -vinyl-5-thia-1 - azabtcyc lo[4.2,0] oct-2-en e-2 -carbo xylic add. 

0 Cefdinir decarboxy open ring lactone Is a mixUtre of two Isomers labeled 
cefdinir decarboxy open ring Tactone a and b, The sum of the vaiues is 
reported. The limit for the sum of the two isomers is 1.0%. 
p (Z)-2-(2-Amin o t hiazol-4 -y l)-2 -{hydroxyim ino)- N- f [(2R5 # 5 R5)-5-methyl - 7- 
Oxo-2,4,5,7-tetrahydro-l W-furo[ 3,4-d][1,3]thiazin-2-yl]methyl}acetamide. 


ADDITIONAL R£QUIREMENT5 

* Packacing and Storage: Freserve in tight, fight-resistant 
containers, and storę at controlled room temperaturę. 

* USP Reference Standards <T 1) 

USP Cefdinir RS 

USP Cefdinir Related Compound A R$ 
(2/?)-2-[{Z)'2-(2-Aminothiazol-4-yl)-2-(hydroxyimi- 
no)acetamido]-2-[(2RS,5RS)-5-methyl-7-oxo-2,4 f 5,7-tet- 
rahydro-1 H-furotB^-cfin^jthiazin-i-yllacetic acid 
(three other stereoisomers are also present in this RS), 
C 54 H 15 N ,0 6 S 2 413.43 

USP Cefdinir Related Compound B RS 
(6/?, 7 R)- 7-[2-(2-Am ino-4-thia2oiy l)acetamido]‘-S-oxo- 
3-vinyl-5-thia-l-azabicydo[4.2 ł O]oct-2-ene-2-carboxylic 
acid. 

ChH^N^Sz 365.41 


Cefdinir for Orał Suspension 

DEFINITION 

Cefdinir for Orał Suspension eon tai ns NLT 90.0% and NMT 
110.0% of the labeled amount of cefdinir (CmHuNsOsSż). 
It may eon ta i n one or morę suitable buffers, flavors, pre- 
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servatives, stabilizing agents, sweeteners, and suspending 
agents. 

IDENTIFICATION 

• A* The retention time of the major peak of the Sample 
solution corresponds to that of tne Standard solution , as 
obtained in the Assay. 


Blank: Medium 
Analysrs 

Samples: Standard solution and Sampie solution 
Determine the percentage of the labeled amount of 
cefdinir (CuHuNsOsS*) dissolved: 

Result = (AJA$ x Q x (dfWu) x V x D x (1 /i) x 100 


ASSAY 
* PROCEDURĘ 

Buffer: 10.7 mg/mL of anhydrous dibasic sodium phos¬ 
phate and 3.4 mg/mL of monobasic potassium phos- 
phate in water. Adjust with phosphoric acid or sodfum 
hydroxide to a pH of 7.0 ± 0.05 before finał dtlution. 
Solution A: 7 mg/mL of citric acid monohydrate. Adjust 
with phosphoric acid to a pH of 2.0 ± 0.05. 

Mobile phase: Methanol, tetrahydrofuran, and Solution 
A (111:28:1000) 

System suitability solution: 50 pg/mL of USP Cefdinir 
RS and 1 75 pg/mL of m-hydroxybenzoic acid in Buffer 
Standard solution: 50 pg/mL of USP Cefdinir RS in 
Buffer 

Sample solution: Equjvafent to 50 pg/mL of cefdinir 
from constituted Cefdinir for Orał Suspension in Buffer 
Chromatographic system 
(See Chmmatogropny (621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 
Column: 3,9-mm x 15-cm; 4-pm packing LI 
Flow ratę: 1.4 mL/min 
Injection voiume: 15 jlłL 
System suitability 

Samples: System suitability solution and Standard 
solution 

Suitability requirements 
Resofution: NLT 3.0 between cefdinir and m-hy¬ 
dro xy be nzo i c acid, System suitability solution 
Tatiincj factor: NMT 2.0 for cefdinir, System suitability 
solution 

Relatfve standard deviation: NMT 1.0% for cefdinir, 
Standard solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
cefdinir (ChHiiNjOsSz) in the portion of Cefdinir for 
Orał Suspension taken: 

Result = (fu/rs) x (Q/Cu) x 100 


Au - absorbance of the Sample solution 
As = absorbance of the Standard solution 
Cs = concentration of the Standard solution 
(mg/mL) 

d ~ density of Cefdinir for Orał Suspension 
(mg/mL) 

W u = weignt of reconstituted Cefdinir for Ora! 

Suspension taken (mg) 

V - volume of Medium , 900 mL 
D dilutron factor of the Sample solution (mL/mL) 

i = iabel tlatm (mg/mL) 

Tolerances: NLT 80% (Q) of the labeled amount of 
cefdinir (C 14 H 13 N 5 O 5 S 2 ) ls dissolved. 

* UNIFORfWTY of Dosage UNITS (905) 

For single-unit containers 
Acceptance cnteria: Meets the requirements 

* DELIVERA£LE VOLUME (698) 

For multiple-unit containers 
Acceptance criteria: Meets the requirements 

IMPURITIE5 
« Organic Impurities 

Solution A: 14.2 mg/mL of anhydrous dlbasic sodium 
phosphate 

Solution B: 13.6 mg/mL of monobasic potassium 
phosphate 

Buffer: Combine appropriate amounts of Solution A and 
Solution B (about 2:1) to obtain a solution with a pH of 
7.0 ± 0.1. 

Solution C: Dilute tetramethylammoniurn hydroxtde 
( 10 % aqueous) with water to obtain a 0 . 1 % solution. 
Adjust with dilute phosphoric acid (1 in 10) to a pH of 
5.5 ± 0.1. 

Solution D: 37.2 mg/mL of edetate disodium 
Solution E: To 1000 ml of Solution C add 0.4 mL of 
Solution D , 

Solution F: Acetonitrile, methanol, Solution C, and 5o/u- 
tion D (150: 100: 250: 0,2) 

Mobile phase: See Table L 


r u - peak response of cefdinir from the Sample 
solution 

r s = peak response of cefdinir from the Standard 
solution 

Cs = concentration of the Standard solution (pg/mL) 
Cu = nominał concentration of cefdinir in the 
Sample solution (pg/mL) 

Acceptance criteria: 90.0%-l 10.0% 

PERFORMANCE TESTS 
* DlSSOLUTiON (711) 

Medium: 0.05 M phosphate buffer, pH 6.8; 900 mL 
Apparatus 2: 50 rpm 
Time: 30 min 
Detector: UV 290 nm 

Standard solution: 0,14 mg/mL of USP Cefdinir RS in 
Medium 

Sample solution: Transfer 5 mL, by weight, of the re¬ 
constituted Cefdinir for Orał Suspension into the vessel, 
After the appropriate time, with dra w a portion of the 
solution unoer test, and pass through a suitable fifter of 
0.45-pm porę size. Dilute a portion of each filtered 
sampie with Medium as necessary to obtain a solution 
having a concentration of about 0.14 mg/mL of 
cefdinir. 


Table 1 


Time 

(mini 

Solution E 
(%) 

Solution F 

(%> 

0 

95 

5 

2 

95 

5 

22 

75 

25 

32 

50 

50 

37 

50 

50 

38 

95 

5 

58 

95 

5 


System suitability stock solution 1: 40 pg/mL of USP 
Cefdinir Related Compound A RS in Solution C 
System suitability stock solution 2: 40 pg/mL of USP 
Cefdinir Related Compound B RS in Buffer 
System suitability solution: Transfer 37.5 mg of USP 
Cefdinir RS to a 25-mL volumetric fiask, and add about 
10 ml of Buffer. Add 5.0 ml each of System suitability 
stock solution 1 and System suitability stock solution 2, 
and dilute with Solution C to volume. 

Standard stock solution: 750 pg/mL of USP Cefdinir RS 
In Buffer 

Standard solution: 15 pg/mL of USP Cefdinir RS from 
the Standard stock solution in Solution C 
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Sample solution: Transfer a quantity equiva!ent to 
150 mg of cefdinir from the constitutea Cefdinir for 
Orał Suspension to a 100-mL volumetric fiask, Dissolve 
in 30 ml of Buffer, and dilute with Solution C to volume. 
Chromatographic system 
(See Chromatography (62 1), System Suitability ,) 

Modę: LC 

Detector: UV 254 nm 
Column: 4.6-mm x 15-cm; 5-pm packing LI 
Temperatures 
Autosampler: 4° 

Column: 40° 

Flow ratę: 1 mŁ/rmn 
Injection vofume; lOpL 
System suitability 

Samples: System suitability solution and Standard 
solution 

Suitability requirements 

Resolution: NLT 1,5 between cefdinir and the third 
peak of USP Cefdinir Reiated Compound A RS, System 
suitability solution 

Taiiing factor: NMT 1.5 for cefdinir related com¬ 
pound B, System suitability solution 
Relative standard deviation: NMT 2,0% for the 
cefdinir peak, Standard solution 
Analysis 

Sampies: Standard solution and Sample solution 
Cakulate the percentage of each impurity in the por- 
tion of Cefdinir for Orał Suspension taken: 

Result = (fu/n) * (Cs/Cu) x (1 00/0 

r v - peak response of each impurity from the 
Sample solution 

= peak response of cefdinir from the Standard 
solution 

Cs - concentration of the Standard solution 
(mcj/mL) 

Cu - nominał concentration of cefdinir in the 
Somple solution (mg/mL) 
f = relative response factor (see Tobie 2) 

Acceptance criteria: See Tobie 2. The reporting thresh- 
old is 0,1%, 


Tabie 2 


Na me 

Retative 

Retention 

Time 

Relathre 

Response 

Factor 

Acceptance 
Criteria, 
NMT <%1 

Thiazofylacetyl 
alvdne oxrme ii 

0.10 

1.0 

0,5 

TbtazolyJacetyf 
gtycine oxime 
acetal b 

0,13 

1.0 

0.6 

Cefdinir sulfoxtde c 

0.36 

1.0 

0.2 

Cefdinir thiazine 
analog 5 

0.46 

0.68 

0.3 

3-Methyl cefdinir 

0,75 

TO 

0.7 

Cefdinir impurity l 1 

0.77 

TO 

0.2 

Cefdinir related 
compound A 
(cefdinir open ring 
lactone a)9- h 

0.85 

0,65 

3.3 

Cefdinir related 
compound A 
(cefdinir open ring 
lactone bte* 

0.94 

0.65 

Cefdinir related 
compound A 
(cefdinir open ring 
lactone d9' h 

1.11 

0.65 

Cefdinir related 
compound A 
(cefdinir open ring 
lactone 

1.14 

0.65 

75-CefdEnir 

1.18 

TO 

0.2 

Cefdinir lactonei 

1,23 

TO 

0.8 

Cefdinir related 
comoound B* 

1.28 

TO 

0.2 

Cefdinir koxazole 
analoa 1 

1.37 

0.72 

0.5 

Cefdinir imourity 2 f 

1.44 

1.0 

0.2 

Cefdinir glyoxafic 
ana!oo m 

1.49 

TO 

0.2 


4 N-[(Z)-2-(2- Ami noth razol ~4-yl)-2*(hy d roxyi m i no)atetyf] gly ci ne, 
h (Z)- 2-(2-Am i noth iazo I -4-y E)-N-( 2,2 ■ di hyd roxyethyE)-2-(hydfQxyimi ■ 
nojacetamide. 

c (6R t 7fl)-74(ż^2T2-AminothiazoM ■yl)-2-(hydroxyimino)acetamido]-5H8-di- 
oxo- 3-vfny I -5-t h ra-1 - sza b E cyc fo [4.2 Ł 0J oc t*2- en e-2 - ca rboxylrc acid. 

4 {fi, 2)-2-f (R)-[(Z)-2-(2- Am i n Othl aiol -A -y l)-2-(h yd roxy Em E- 

no)a ce ta m rd o](carboxy) m e thy I }-5 -e Ł hy I iden e -5, ó-dmy d r e>2 H-1,3 - th ia zl n e- 

4*carboxyIic add- 

e (BR r 7 R)- ?4(Z)-2-(2 -Atjj in o l hiazo (-4 -y I) -2 -(hyd roxy im inojacetam [doJ-3- 
me tby I- 8-oxo-5-th ia -1 -azabicydo [4,2 .G]oc t-2 - e ne- 2-ca rbaxyN c ac id. 
■Cefdinir impurity 1, cefdinir impurity 2 t and cefdinir impurity 3 are un- 
kfentified impurities. 

sCefdinir related compound A is a mixture of four komers labeled cefdinir 
open ring tactones a, b, c, and d> The sum of the vafues h reported; the 
limit for the sum of the four komers fs 3 .3%, 

h 2( fi}-2-[ (Z>- 2-(2-Amtnof hi azolAy l)*2 -£hy d roxy imi n o)aceta m ido]-2-[( 2 fii, 
5fl^’5-methyl-7-oxo-2A5 # 74elrahydro-lH-furo[3 J 4-d][l ł 3]thTazin-2- 
yEJacetic aria. 

* (6fl, 7 5)- 7-[(Z )-2 (2-Am i noth iazo 1-4 *yl)*2-(hyd roxyimi n o)aceta m i do]-8-oxo- 
3-vi ny 1-5-tn ta-1 -aza b icy cl oj4.2,0 ]oct-2-ene-2 - ca rb oxy I tc ad d. 
J{ZJ'2-(2-AminothfazoM-yi)-2-(hydroxyimino)-N-((3/?S,Sa/7,6ff)-3-methy!“l, 
7-di oxo-1,3,4,50,6,7-hexahydroazeto[2,1 -i;]furo[3,4-dI[T3]thiazin-6- 
yl)acetamlde. 

Ł (6 R t 7 R) - ?-[2-(2 - Am in o-4-t hi azo fy E)ace ta m idol-S -oxo- 3 -vEny I- 5 -tbia-1 -azabi - 
cydo[4. 2 ,0]o ct-2-ene-2 -carboxyIfc acld. 

1 (6fl, 7 fi}- 7 -(4 -Hyd r oxy fsoxazole-3 -car boxa m ido)-8-oxo-3-vi ny l-5-th ia -1 - 
azab icydof4.2.0]oct-2-erte-2-carboxyI tc arid. 

m (6fi, 7R)~ 7-[2-(2-Aminothiazol -4 -yI)- 2-Oxoacetamido] - 8-ox o-3-vinyI -5-thia* 

\ -azabicydo[4.2 T 0]oct-2-ene-2 carboxylic acid. 

n (6 fi, 7 fi>- ?-[(t)-2-(2-Amin 0 t-hi aza 1-4 -y l)-2 -{hydroxyi m ino}acetamido]-8-oxo- 
3 - vt ny I- 5 -thia-1 -azabicy c lo[4.2. Oj oc t- 2 -ene-2-carbo xy 1 ic acid, 

(1 Cefdinir decarboxy open ring la clone is a mixture of two komers Eabeled 
cefdinir decarboxy open ring Tactonę a and b. The sum of the vaiues li 
reported; the limit for the sum of the two isomers is T .1%. 

^ (Z) - 2 -(2 - Am i no th iazol-4-y I) -2- (hyd roxy i m ino)-N- ({(2 5 RS)-5 - methy I- 7- 
oxo-2,4 H 5,7-tetrahydro-1 H-furo[3 H 4-£/J[l, 3]thtazin-2-ylJmethyi}acetamide. 
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Tahle 2 (Cantinued) 


Narcie 

Relative 

Retention 

Time 

Retative 

Resporcse 

Factor 

Acceptance 
Crlterią 
NMT (%> 

f-Cefdinlr' 

1,51 

1.0 

1.4 

Cefdinir decarboxy 
open ring lactone 

a*.p 

1.62 

1.0 

Tl 

Cefdinir decarboxy 
open ring lactone 

1.64 

TO 

Cefdinir impurity 3 f 

1.82 

TO 

0,2 

Endividuaf unidentt- 
fied impurities 

— 

TO 

0.2 

Total imourittes 

__ 

— 

6.2 


,ł N-[(Z)-2~( 2 - Am i n oth iazo l-4-y] )-2-( hy d roxy i m E no) acety l]g!yd n e. 
b (Z)-2-{ 2-Ani i n ot h ia zo 1-4 -y I)- N~(2,2- d i hy d roxy ethy I)-2-{hyd roxyiml- 
no)acetamide. 

c (6 R, 7 R)- 7-f(2)-2-(2 Am in oth iazo I -4-y I )-2-{ hyd roxy i m i no)aceta m i d o]-5, S-d i- 

oxo -3-vinyl-5-thia-1 -azabicyclo[4, 2. Q] oc t-2 -ene-2-carboxyI Ic add. 

d (R, Z)- 2- {(R) - [{Z)-2- (2 -Am i noth ia zc l- 4 -y l)-2-( hy d roxyimi - 

no)acetami d □] (carboxy )methy I) -5-ethy I i d ene-5, 6-d i ny d ro-2 H- 1,3- th i azin e- 

4-earboxylit acid 

c (6 R, 7 Ry 7-[(Z)-2-(2 - Am En oth iazo I -4-y J )-2-(hy d roxy i m i no)aoe ta m i d o] - 3- 
methyl-8 -oxo-5-th ia -1 -azabicyda[4,2 Ł 0]oct-2-ł?ne-2-carboxylk acid. 
f Cefdinir impurity 1, cefdinir impurity 2 r and cefdinir fmpuriiy 3 are un- 
identffied impurities. 

l i Cefdinir related compound A is a mixlure of four isomers labeied cefdinir 
o pen ring taclones a, b H c, and d, The sum of the values is reported; the 
limit for the sum of the four isomers is 3.3%. 

h 2( Ry2-[(Z)-2-{2-A m rnoth Eazol -4-yJ) -2-f hyd roxy i m ino) a ce ta mid o]-2-[(2 RS, 

5 ftĄ-5-methyi-7-oxo-2 ł 4,5,7-tetrahydro-1 tf-f uro[3,4-d][ 1, 3]lhiazin-2- 
yi]acetEc atid, 

1 {6 fi, 7 5)- 7 - [{Z> 2-(2-Am i n o th i azol- 4-y I )-2 - (hy droxy im i n o)a ce ta m id o}- 8- oxo- 
3 -vi ny 1-5 -1 ni a-1 -azabicycla[4,2.0] ot L-2 - en e-2-ca rb oxy 1 1 c acid. 
e (2)-2-£2-Amirmthiazoi-4-yi)-2-(hydrGxyimino)-/V-((3fi5,5afi,ófl)" 3-methy I-1, 
7-dioxc^1 , 3, 4, 5 a, 6,7-hexahydroazeto[2,1 -fr]ruro[3,4-d][1,3]thiazin-6- 
yl)acetamide, 

* ( 6R t 7 R)-7-{2 -(2 - Am Eno-4-t h iazo I y l)a cetsmido ] -8-o xo- 3 -vi ny l-5-lh Ea -1 -azabi- 
cydo[4,2.0]oct-2-ene-2-carboxylic add. 

1 (6/7,7 R)- 7 £4 - Hyd ro xy isox azole- 3 ~carboxa m i d o)- 8-ox □- 3 -vinyI -5-lh ia -1 - 
aza bi cyc I o[4.2.0 ]oct-2-ene- 2-c arboxy 11 c acid, 

m (SR, 7fl r )-7-f2-(2-Aminothiazd-4-yl)-2-oxoacetamido]-S-oxO‘3‘Vinyl-5-tJiIa- 

I -azabtcycI o [4,2.0]oct-2-ene-2-tarboxylic acid. 

II (6 R t 7 R)- 7-[(E)-2- (2-Am i no thi azol-4-y I)-2- (hy droxy i m i n o)a c e t a m id o] - S-ox o- 
3 - viny I 5 -th i a-1 -aza bi cy clo[4,2, Q]o c t-2- e n e-2-tarboxy I ic a cid. 

0 Cefdinir decarboxy open ring lactone is a mixture of two isomers labeled 
cefdinir decarboxy open ring factone a and b. The sum of the values is 
reported; Lhe limtt for the sum of the two isomers Es 1.1%, 
f (Z)-2-(2 -Am i n oth iazo l-4-y E)-2-( hyd roxy i m ino)- N- {[(2 RS, 5 /?5)- 5 -m ethy 1-7- 
0X0-2,4,5,7- tetra hyd ro-1 H-f u ro [ 3,4 -d] [1,3 j t h iazi n-2-yl] meth yI) a cela m id e. 

SPECU FIC TESTS 
® P1H3 (791): 3.2-4,8 

ADDITfONAL REQU5RESVIENT5 

» Packagihg and Storage: Preserze in tight, light-resistant 
containers, and 5tore at controlled room temperaturę, 

o USP Reference Standards {11) 

USP Cefdinir RS 

USP Cefdinir Related Compound A RS 
(2R)“2-[( r Z>2“(2-Aminothiazol-4-yl)-2-(hydroxyimE- 
no}acetamido]-2-[{2/?5,5R5)-5-methyl-7-oxG-2,4 ; 5,7-tet- 
rahydro-1 H-furofB^-c/Jfl ^3]thia^in-2-y3]acetic acid 
(three other stereolsomers are also present in this RS). 
Ci4H 15 Ns0 6 S2 413,43 
USP Cefdinir Related Compound B RS 
(6/?,7/f)-7-[2-(2-AminO"4-thiazoJy3)acetamido]-8-oxo- 
3-vinyl'54hia-l-azabicyc]o](4.2.0)]oct-2-ene-2-carbox- 
yltc acid, 

Ci 4 HnN40 4 S 2 365.41 


Cefepime for Injection 

DEFINiTION 

Cefepime for Injection is a stenie mixture of Cefepime Hy- 
drochloride and Arginine. It contains the equivalent of 
NLT 90,0% and NMT 115.0% of the labeled amount of 
cetepime (Ci ? H 24 N 6 0 5 S z ). 

B O ENTIFIC ATS O N 

* A. Thin-Laver Chromatographic Identification Test 

( 201 ) 

Standard solution: 20 mg/ml of arginine 
Sample solution: 40 mg/ml of Cefepime for Injection 
Developing solvent system: n-Propyi alcohol, ammo- 
nium hydroxlde, and water (7:4:5) 

Analysis 

Sam pies: Standard solution and Sample solution 
Proceed as directed in Thin-iayer Chromatographic 
Identification Test (201), exceptto spray the piąte 
with ninhydrin TS. 

Acceptance crrterra: Arginine appears as a dark red 
spot. The intensity and the Rf value of the spot from 
the Sample solution correspond to those from the Stan¬ 
dard solution . 

o B. The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution, as 
obtained in the Assay. 

ASSAY 

# Procedurę 

Solution A: 0.68 mg/ml of monobasic potassium phos- 
phate in water 

Solution B: Acetonitrile and Solution A (1 :9), adjusted 
with 2% phosphoric acid or 2% potassium hydroxide to 
a pH of 5.0 

Solution C: Acetonitrile and Solution A (1:1), adjusted 
with 2% phosphoric acid or 2% potassium hydroxide to 
a pH of 5,0 

Mobile phase: See the gradient table below. 


Time 

(min) 

Solution B 

(%) 

Solution C 

(%) 

0 

100 

0 

10 

100 

0 

30 

50 

50 

35 

50 

50 

36 

100 

0 

45 

100 

0 


Standard solution: 1.4 mg/mL of USP Cefepime Hydro- 
chforide RS in Solution B. [Note^—S onicate tf necessary. 
Inject immediately or storę in a refrigerator and use 
within 12 h,J 

Sample solution: Constitute one Container of Cefepime 
for Injection as directed on the labeJ, and diiute using 
Solution B to 1 mg/mL of cefepime, [NOTĘ—For prod- 
ucts that are designed for administration with a syringą 
withdraw the entire withdrawable contents of the vial 
and transfer to a suitable volumetric fiask. Diiute with 
Solution B to volume. For all other Łypes, transfer the 
contents of the reconstituted vial quantitatively to a 
suitable volumetrrc fiask, and diiute with Solution B to 
volume,] 
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Chromatographic system 

(See Chromotography (621), System Suitability*) 

Modę: LC 

Detector: UV 254 nm 
Column: 4,ó-mm x 25-cm; 5-jjm packing LI 
Flow ratę: 1 mL/min 
Injection size: 10 pL 
System suitability 
Sample: Standard soiution 
Suitability requirements 
Tailing factor: NMT 1.5 
Relative standard deviałion: NMT 2,0% 

Analysis 

Samples: Standard soiution and Sample soiution 
Calcu late the percentage of C^H^NeOsS? in the por- 
tion of Cefepime for Injection taken: 

Result = (r u /r s ) x (C s /Cu) x 100 

ru - peak response from the Sample soiution 

r* - peak response from the Standard soiution 

C s - concentration of USP Cefepime Hydrochloride 
RS in the Standard soiution (mg/mL) 

Cu = nominał concentration of cefepime in the 
Sample soiution (mg/mL) 

Acceptance criteria; 90.0%-115.0% 

PERFORMANCE TEST $ 

* Uniformity of Dosace Units (905): Meets the 
requirements 

IMPURITIES 
Organie Impurities 

* Procedurę n Limit of ATMethylpyrrolidine 

Mobile phase: Acetonitrile and 0.01 N nitric acid 
(1:19) 

Standard soiution: 0.05 mg/mL of N-methylpyrrolidrne 
in 0.002 N nitric acid 

Sample soiution: £qufvalent to 5 mg/mL of cefepime 
hyarochlohde in 0.002 N nitric acid. [Notę— Inject this 
soiution immediately ] 

Chromatographic system 
(See Chromotography <621), System Suitability.) 

Modę: LC 

Detector: Conductivity 
Column: 4.0-mm x 25-cm; 5-pm packing L76 
Flow ratę: 1 mL/min 
Injection size: 10 jiL 
System suitability 
Sample: Standard soiution 
Suitability requirements 
Relative standard deviation: NMT 4.0% 

Analysis 

Samples: Standard soiution and Sample soiution 
[Notę—R ecord the chromatogram of the Sample solu- 
tion for about ó times the retention time of the N- 
methyipyrrolidine peak,] 

Calcu łatę the percentage of N-methylpyrrolidine in 
the portion of Cefepime for injection taken: 

Result = (ru/rs) x (Cs/Cu) x 100 

r u - peak response of N-methylpyrroiidine from 
the Sample soiution 

rs - peak response of N-methylpyrrolidine from 
the Standard soiution 

Cs = concentration of N-methylpyrrolidine in the 
Standard soiution (mg/ml) 

Cu = nominał concentration of cefepime in the 
Sample solu tion (m g / m L) 

Acceptance criteria: NMT 1.0% 

* Procedurę 2 : other Orcanic Impurities 

Soiution A, Soiution B, Soiution C, Mobile phase, 
Chromatographic system, and Sample soiution: Fre- 
pare as drrected for Assay. 


System suitability soiution: 1.4 mg/mL of USP 
Cefepime Hydrochloride RS and 15 pg/mL each of USP 
Cefepime Related Compound D RS and USP Cefepime 
Related Compound E RS in Soiution B 
System suitability 
Sample: System suitability soiution 
Suitabifity reguirements 

[NOT£—See Impurity Table 7 for the relative retention 
times,] 

Resolution: NLT 2,0 between cefepime related com¬ 
pound E and cefepime related compound D 
Tailmg factor: NMT 1,5, cefepime 
Analysis 

Sample: Sample soiution 

Calculate the percentage of each impurity in the por¬ 
tion of Cefepime for Injection taken: 

Result = (ru/r T ) x 1/F x 100 

ru = peak response for each impurity 
r T - sum of the peak responses from the 
chromatogram 

F = rdative response factor from Impurity Tobie 1 
Acceptance criteria 

[Notę— The reporting leve! is 0.2% for cefepime impu¬ 
rity C and 0,05% for all other related compounds.J 
incfWidual Impurities: See Impuńty Table 7. 

Total impurities: NMT 2.2%. [NOTĘ—Total impurities 
include N-methylpyrrolidine.] 


Impurity Table 1 


Nnme 

Relatlve 

Retention 

Time 

(%V 

Relative 

Response 

Factor 

Acceptance 
Criteria, 
NMT (%1 

Cefepfme aminę 
derivative jfa 

(cefepime related 
compound D 

0,4 

— 

— 

Ihia2olylglyoxalic 
methyloKime^c 
(cefepime retaied 
compound D) 

0.5 

— 

— 

ThiazoJyloxime 
acetal de hy 
(cefepime relat¬ 
ed compound 

O 

0,6 

0.63 

0,5 

Cefepime drmer^ 
(cefepime related 
compound R 

0.8 

— 

— 

Cefeoime 

7.0 


__ 

f-Cefepime* 
(cefepime relat¬ 
ed compound 

A) 

2,7 

0,71 

0,5 


a These Jrnpurides are synthetic process impurities that are controlled in 
the drug substance. They are Ifsted here for reference only. 
h (6^7/?y7-Amino-3T(1*rriethylpyrroiidirium4 -y[)metbyl]-B-oxo-54hia*1 * 
a za bi cy c!o [4,2.0] oct-2-en e- 2-ca rboxyla te. 
c (zy2-(2-AminQthiazo[-4-yt)-2-(meihoxyimfrio}acetic aerd. 
d (Z)-2-(2- AminothiazoI^4-yf)- ?-( m^rhnxyiminn)- N-(?.-o moethyl)acetamida. 

I 7 ■ f [f 6R, 7 R)- 7- [(Z> 2 -(2-Ami nothia zol -4 -yl) ■ 2-{methoxyi m i nojac etam i do) *2- 
{(6fl,7fl>2-cafboxy~3-t(l -methylpyrrolidlmum-l -yl)methyl]-8 oxo-5-thra4 - 
a zabity do[4.2.0]oct-2-e n- 7 *yl ca rbam oy 1} - 8-ox o-5-th ia- 1 -aza bitycl o- 
|4.2.0joct-2-en~3-yl]methy!J O -methylpyrrolidlnium chioride. 

I I -({{ćfl, 7 -2-(2-Ami na tiltaoM -y l>- 2-(m eth oxyi m ino)acetam ido] -2 ■ 
carboxy-B-Qxo-5-thia-l azabicyclaE4.2.0joct-2-erv3-yl}methyiyi- 
methyfpyrrolidinium chioride 

9 1 -(((6 R f 7ff)-7-[(Z)-2-{2 - [{2} -2-{2* Ami nothi azoF4-y I)- 2 -(m e thoxy- 
i m in o)aceta mido] th tazoJ -4 -y 1} - 2-(me thoxy im in o)aceta m ido]- 2<arboxy-8- 
oxo-5-thla-l-azabicyda[4.2 i O]oct-2-en-3-yl)methyl)-l - methy f pyrro lidin f um 
chiartde. 
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Empurity Table T (Continued) 


IMame 

Rdative 

Retention 

Time 

(W 

Rela£ive 
R^ponse 
Facto r 

Acceptance 

Griteria, 

NMT 

Cefepime diox- 
ime^ {cefepime 
related com¬ 
pound B] 

4,3 

— 

— 

Any Endividual 
unspedfied im- 
purltv 

— 

1.0 

0,5 


1 These impurities are synthetk process impurities that are conlrolled in 
the dr u g substance. They are listed here for referertce only, 
b (6/i, 7fi)-7-AminD-3-[(l -methylpy rrolidinium-1 -yl)methyIj-8-oxQ-5-thia4 - 
azabicy dc [4 ,2,0] oct 2-en e-2-ca rbo xy I a Le, 
c (Z)-242-Aminothiazol-4-y!)-2-(methQxyjm3no)aęeti(: add, 
d (Z)-2 - (2-Am i n oth ia zo 1-4 -y E)-2-(methoxy iml n o)- N-(2- oxoelhy I )ac e tam id e. 
c 1 -{[(Ófi, 7/?)-7-[(Z}-2-(2-Aminothiazol^4'yl)-2-(meLhoxyimino)acel;ani]do>2- 
[(6fi,7/i)-2-carboxy-34n -methylpyrroJidinium-1 -y|)methyl]-8-QXO-5-Łhia-l - 
a z abicy c ! o [4,2,0] dc t-2-en- 7-y Ica rba m oy I} - 8-oxo-5 - tbia-! -aza bicy c I o- 
[4.2.OjocL-2 -e n -3-y 1]methyi]-1 -methylpyrrolicfinium ch3oride. 
, 1-({C6R7/?)-7-[(£)-2-(2-AmtnothiazoM'’yl)"2-(mBlhoxyimino)acetamido]-2- 
ca rboxy’8-o xo -5 ■ thi a-1 -aza bi cydo[4 2. 0]oc L-2-en -3-y f] met by I)-1 - 
methylpyrroltdinium chloride. 

3 1 -£ {(6 fi, 7 fi) - 7 - l{Z)-2-[2-[(Z)' 2-(2 A min oth i azo l-4-y I )-2 - £ me thoxy- 
1 m i n o) ace ta m ido j t h iazol-4 - y t) - 2- (melh oxy im in o)ac e ta m Ido] - 2 - carbo xy-B - 
0X0-5- thfa-1 - a za b i cy d o[4„2 r 0]oct-2-e n- 3-y I} methy i)-1 -metbylpyrrolidinlum 
chloride. 

SPECIFIC TESTS 

O INJECT10N5 AND IMPLANTED DRUG PRODUCTS (1), Spetific 
Tests, Compteteness and darity of Solutions: At the time of 
use, it meets the requtrements. 

* Bacterial Endotoxins Test (85): NMT 0.06 USP Endo- 
toxin Unit/mg of cefepime 

® Sterilitt Tests (71): Meets the reguirements when 
tesled as dlrected foi TesŁ for Steniity of the Product to Be 
Examined, Membranę Filtration 

* pH (791): 4.0-6.0, in a solution containing 100 mg/mL 

of cefepime 

® Water DETERMINATION, Method 1 (921): NMT 4.0% 

& 0THER Requireevients: Meets the requirements for Label- 
ing (7), Labels and Labeling for Injectabte Products 

ADDBTIONAL REQUIREMEWTS 

Change to read: 

® Packaging and Storage: Preserve En tight, iight-resistant 
containers as deseribed under * Packaging and Storage Re¬ 
guirements (659), fnjecthn Packaging, Packaging for consti- 
tUtiOHm £CN 1 May-2017j, and storę in a refrigerator or at con- 
trolfed room temperaturę. Storę reconstituted solution in 
a refrigerator for NMT 7 days. 

* La&eung: Label it to indicate that it is to be diluted with 
a suitable parenteral vehtcle before intravenous infusion, 

* USP Referencie Standahds (11) 

USP Cefepime Hydrochloride R5 
USP Cefepime Related Compound D RS 
Thiazo!y)glyoxalic methy!oxime; (Z)-2-(2~arninothiazoj- 
4-yl)“2-(methoxyimino)acetic aeid, 

C 6 H 7 N 3 0 3 S 201.20 


USP Cefeptme Related Compound E RS 
Cefepime aminę derivative; 1 “{[(6/?,7R)-7-amino- 

2- carboxy-8-oxo-5-thia“1-azabicyclo[4.2 f 0]oct'2-en- 

3- y[]metnyl}H -methylpyrro!idin-1 -ium chloride. 
OaHafldNaOsS 333.83 

USP EndotoxEn RS 


Cefepime Hydrochloride 


Cl < Ha ■ HjO 



Ci 5 H 2 sCINaQsS 2 ■ HO ■ H a O 571 .50 

Pyrrolidinium, 1 -[[7-[[(2-amino-4-thia2olyl)(meLhoxyimh 
no)acetyl]amino]-2-carboxy-8-oxo-5-tnta-1-azabicydo[4.2. 
0]oct-2-en-3-y0methyl]-l-methyh, chloride, monohydro- 
chloride, monohydrate, [6R-[6a f 7 
l-[[(6R,7/?)"7-[2-(2-Amino-4-thiazo]yl)glyoxylamido]- 
2-carboxy-8-oxo-54hia-1 -azabicydo [4.2,0]oct-2-en- 
B-yllmethyJJ-l-methylpyrrolidinium chloride, 7 2 ~(Z)~(G- 
methyloxime) / monohydrochloride, monohydrate 
[1 231 71-59-5], 


DEFINITION 

Cefepime Hydrochloride contains the equiva!ent of NLT 
825 fig and NMT 911 pg of cefepime (CięłH 24 NńQs$ 5 )/mg, 
calcu tafed on the anhydrous basis t 


IDENT5FICATION 
O Onfrared Absorption (197M) 

Sam ple: Proceed as directed in the chapter, but do not 
dry. 

ASSAY 
* Procedurę 

Solution A: 0.68 mg/mL of monobask potassium phos- 
phate in water 

Solution B: Acetonitrile and Solution A (1:9). Adjust 
wrth 2% phosphoric add or 2% potassium hydroxide to 
a pH of 5.0, 

Solution C: Acetonitrile and Solution A (1:1). Adjust 
with 2% phosphoric acid or 2% potassium hydroxide to 
a pH of 5.0. 

Mobile phase: See the gradient tabie below. 



Time 

(min) 

Solution B 

w 

Solution C 

(m 

0 

100 

0 

10 

100 

0 

30 

50 

50 

35 

50 

SO 

36 

100 

0 

45 

100 

0 


Standard solution: 1,4 mq/mL of USP Cefepime Hydro- 
chloride RS in Solution 8. (Notę—S onicate if necessary. 
Inject Emmediately or storę in a refrigerator and use 
within 12 h.j 

Sample solution: 1.4 mg/mL of Cefepime Hydrochlo¬ 
ride in Solution B. [Notę—S onicate if necessary, inject 
immediafely or storę in a refrigerator and use within 12 

hj 
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Chromatographic system 

(See Chromatography (62l} f System Suitability.) 

Modę: LC 

Detector: UV 254 nm 
Column: 4,6-mm x 25<m; 5-pm packing LI 
Flow ratę: 1 mL/min 
Injection size: 10 pL 
System suitability 
Sam pic: Standard sofution 
Suitability requirements 
Tailrng factor: NMT 1,5 
Relative standard deviatron: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the guantity, in pg, of CtuH^NgO^ in each 
mg of Cefepime Hydrochloride taken: 

Result = (ru/rs) x (C £ /Cu) x P 

ru - peak response from the Sample solution 

r £ - peak response from the Standard solution 

Cs = concentration of USP Cefepime Hydrochloride 
RS in the Standard solution (mg/mL) 

Cu = concentration of Cefepime Hydrochloride in 
the Sample solution (mq/mL) 

P - content of cefepime in USP Cefepime 
Hydrochloride RS (pq/mq) 

Acceptance criteria: 825-911 pg/mg on the anhydrous 
basis 

IMPUR1TIE5 

Inorganic Impurities 

* Residue on Ignition (281): NMT 0.1% 


Detete the folłowlng: 

Heaw Metals, Method II <231): NMT 20 ppm# i- 

\m-20\B} 

Organie Impurities 

• Procedurę i: Limu of N-Methylpyrrolidine 

Mobile phase: Acetonitrile and 0.01 N nitric acid 
(1:19) 

Standard solution: 0.05 mg/mL of N-methylpyrrolidine 
in 0.002 N nitric acid 

Sample solution: Equrvalent Lo 5 mg/mL of cefepime 
hyarochloride in 0.002 N nitric acid. [NOTĘ—Inject this 
solution immediately.] 

Chromatographic system 
(See Chromatography <621), System Suitability.) 

Modę: LC 

Detector: Conductivity 

Column: 4.0-mm x 25-cm; 5-pm packing L76 
Flow ratę: 1 mL/min 
injection size: 10 pL 
System suitability 
Sample: Stanaard solution 
Suitability reguirements 
Relative standard deviation: NMT 4.0% 

Analysis 

Samples: Standard solution and Sample solution 
[Notę—R ecord the chromatogram of the Sample solu¬ 
tion for about 6 times the retention time of the N- 
methylpyrrolidine peak.] 

Calculate the percentage of M-methylpyrrolidine in 
the portion of Cefepime Hydrochloride taken: 

Result = (ru/rs) x (C £ /Cu) x 100 

ru = peak response of N-methylpyrrolidine from 
the Sample solution 

r £ - peak response of N-methylpyrrolidine from 
the Standard solution 

Cs = concentration of N-methylpyrrolidine in the 
Standard solution (mg/mL) 


Cu = concentration of Cefepime Hydrochloride in 
the Sample solution (mg/mL) 

Acceptance criteria: NMT 0.3% 

• Procedurę 2: Other Organic Impurities 

Solution A, Solution B, Solution C, Mobile phase, 
Sample solution and Chromatographic system: Pre- 
pare as directed in the Assay . 

System suitability solution: 1.4 mg/mL of USP 
Cefepime Hydrochloride RS and 15 pg/mL each of USP 
Cefepime Reiated Compound D RS and USP Cefepime 
Related Compound E RS in Solution B 
System suitability 
Samples: System suitability solution 
Suitability reguirements 

[NOTĘ—See tmpurity Tobie 1 for the relative retention 
times.] 

Resolution: NLT 2.0 between cefepime related com¬ 
pound E and cefepime related compound D 
Taił Ing factor: NMT 1 *5, cefepime 
Analysis 

Sample: Sample solution 

Calculate the percentage of each impurity in the por¬ 
tion of Cefepime Hydrochloride taken: 

Result = (ru/r-r) x 1/F x 100 

ru - peak response of each impurity 
rt = sum of tne peak responses for all the peaks in 
the chromatogram 

F - relative response factor from Impurity Tobie 1 
Acceptance criteria 

[Notę —The reporting level is 0.2% for cefepime impu¬ 
rity C and 0.05% for all other related compounds.j 
IndWidual impurities: See Impurity Table 1. 

Total impurities: NMT 1.0%. [Notę —Total impurities 
does not include N-methylpyrrolidine.] 


Impurity Table 1 


Kamę 

Relatlve 

Retention 

Time 

Relative 

Response 

Factor 

Accep¬ 

tance 

Criteria, 

NMT 

Cefepime amfne der- 
Evatłve J {cefepime re¬ 
lated compound E) 

0.4 

0.48 

0.1 

Thiazolylglyoxalic 
methyloKime 11 
(cefepime refated 
compound D) 

0,5 

1.0 

0.1 

Thiazolyloxime 

acetafdehyde* 

{cefepime related 
comoound G 

0.6 

0.63 

0.3 

Cefepime dimer 1 
(cefepime related 
comoound Fł 

O.S 

1.0 

0,2 

Cefepime 

Lfi 


_ 

f-Cefepime^ (cefepime 
related compound Al 

27 

0.71 

0.3 


■ (6fl7ff)7-Amino-3-[(1-methylpyrrQNdinium-l-yl)mGthyl]-8-oxQ-5-thia-1- 
dza b Ecyd q[ 4.2.0]o ct-2-e ne-2-cz rbo xyla te. 

* (Z}-2-(2-AminothJa2oi-4-yl)-2*(methc>xyimmo)acetic arid. 

c (Zy2-(2 Aminothia2ol-4-yl)-2-{methoxyimino)-N-{2-oxDethyI)acetamide. 
d 1 -{[(6 R , 7 R )- 7-[(Z)-2-(2-Am inoi h fazol -4 -yl) -Z-( meth axyimi no)acetam rdo]-2 - 
{{6fl r 7fl)-2-carboxy-3-[( 1 -methylpy rrólidinium-1 -y0methyll-8-oxO'S-tHa-1 - 
a z abicy do[4.2. Qfoct-2-en- 7-ylca rbamoy 1} - 8-oxo-5-thia4 -azabicydo- 
[4.2.Q]ocl-2-en-3 -yi] methyt) -1 -m ethyl pyrrolidi n iu m th loride. 

* 1 -{{( 7R)- 7-K£>-2-(2-Anrii noth iazol-4-yl>-2*( methoxy i mino)ateiam idoJ*2* 
ca rboxy-8 -oxo-5-thia-1 -azabicy do[4.2,0] oct-2-efv3 -yl Jmethy I)-1 - 

mel hyJ py rrol idi n iu m ch Eo ride. 

1 1 -({(ć R t 7R)'2- (2-[(2)-2-(2-AminothI azol}-2-(m ethaxyim \~ 
no)acetarnido]ihiazol-4-y f) -2- (methoxyimino)acetamido]-2-carboxy-8-oxo- 
54hia-1 -azabfcydo[4.2.0]oct-2-en-3-yl)methyl)-1 -methylpyrrolidimum 
chioride. 
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Impurrty Table 1 (Continued) 


Na me 

Re!ative 

Retention 

Time 

Relative 

Response 

Factor 

Accep¬ 
tance 
Criteria, 
NMT f%1 

Cefepime dioxime 1 
(cefepime related 
comDound B) 

4.3 

0.71 

n ? 

Any indivłdual unsperi- 
fied Imourity 


1.0 

0.1 


i (6 R, 7 fl)- 7-Am i no-3-|( 1 -meihyipyrrolidiniurn-l -yl)methyl]-S-oxo-5*thia-U 
azabicy c lo[4.2.0 Joct-2- ene-2-ca r bony (a te. 
b (Z)-2-(2-AmtnoLhJazol-4-yl)-2-(methoxyiminc>)acetjc add. 
c (2)-2-{2-Ami nothi azol-4 -y !)-2-(m ethony i min o}- W-<2-oxoethy l)a cetam ide. 

J 1 7fl)-7~[{Z>2-(2-AminothtezoM-yl)-2-(meth0xyimino)at:etamido]-2- 
7ff)-2-carboxy-3-[{1 -meihylpyrrolidinium-1 -yl)methyl J-8-oxo-5-thia-U 
a 2 abicyc lo [4.2.0] oct-2-en- 7-ylca rba m oyl) -8-ox o-5-thia -1 -aza bieytl o- 
[4.2.0]ocL-2-en-3-yrjmethyl}-l -methylpyrrolldinium chloride. 
f 1 -( f (6 7*[(£)-2-(2-Am Enoth fazol - 4 -y 1 }-2-(m ethoxy i m i no )a cetam ido] - 2- 

ca rb oxy-8-o xo -5 - thła-1 -aza bi cy clo[4. 2 . 0 ]oc t- 2-en-3-ylj methy I }-1 ■ 
methylpy rrol idinium ch3 oride, 

' 1 *( ((6 fl, 7 ff) - 7- [{2)-2-{2-[f Z)-2-(2 - Arn f noth I azoM-y 1 )-2~(m ethoxy rmi- 
no)a c e ta m ido j th tazo M -yf)-2-( metho xy imi n o )a cetam ido]-2-c arb oxy-8 -oxo- 
5-thia-1 -azabicy c Ig[ 4,2.Q]oct-2 -en - 3 -y 1} m ethy 1) -1 -methylpy rrol Ed ini um 
chloride. 

SPECIFIC TESTS 

* Bacterjal Endotoxins Tests (85): Where the label States 
that Cefepime Hydrochloride is sterite or that it must be 
subjected to further processing during the preparation of 
injectable dosage forms, it contains NMT 0.04 USP Endo- 
toxin Unit/mg of cefepime hydrochloride. 

* STERIUTY Tests (71): Where the label States that 

Cefepime Hydrochloride is ster ile, ii meets the recjuire- 
ments when tested as directed in the Test for Stenlity of 
the Product to be Examined, Membranę Filtration* 

* CRVSTAŁLiHiTV {695): Meets the requirements 

* Water Determjnation, Methoć I <921): 3.0%-4.5% 

ADDITIONAL REQU1 RE MENTS 

* PACKACiNG and Storage: Preserve in tight, light-resistant 
containers, and storę at controlled room temperaturę. 

* Labeung: Where rt is intended for use in preparing in- 
jectable dosage forms, the label States that It is stenie or 
must be subjected to further processing duiing the prep- 
aration of injectable dosage forms. 

* USP Reference Standards (11) 

USP Cefepime Hydrochloride RS 
USP Cefepime Related Compound D RS 
Thiazolylg]yoxalic methyloxime; (Z)-2-(2-aminothiazol* 
4-y l)-2-(methoxy i mi no)acetic add 
GsHjNjOjS 201.20 
USP Cefepime Related Compound E RS 
Cefepime aminę derivative; H[(6fl,7fl)-7-aminO“ 

2- earboxy-8-oxo-5-thia-l-a2abkydo[4.2.G]oct-2-en- 

3- ylJmetnylJ-l -methylpyrrolidin-1 -fum chloride, 
CnHaoCfNiOjS 333.83 

USP Endotoxm RS 


Cefixime 



507.50 


CisHisNsOzSz (anhydrous) 453,46 

5-Thia-l -azabicycio[4.2.0]ocU2-ene-2-carboxyfic add, 7-[ 
[{2-amino-4-thia2olyi)[(carboxymethoxy)imino]acety- 
l]amino]-3-ethenyl-8-oxo-, trihydrate, [6 R-[6a,7j%Z)]]-; 
(6/? / 7R)-7^2-(2™Amino-44hEazolyf)glyoxytaniido]-8-oxo- 
3-vinyi-5“thia“1-azabicyclo[4 ł 2.0]oct-2-ene-2-carboxylic 
add, 7 2 -(Z)-l 0-(carboxymethyl)oxi me]trihyd ratę 
[125110-14-7]. 

Anliydrous [79350-37-1], 

DEFINITION 

Cefixime contains the equivalent of NLT 950 pg/mg and 
NMT 1030 pg/mg of cefixime (C^H^N^OA), caTculated 
on the anhydrous basis. 

IDENTIFICATION 

* A. Jnfrared Absorption (197K) 

Sample; Dissolve 5 mg by trituration in 2 mL of metha- 
nol, and evaporate with the a id of gen tle heat to 
dryness. 

Acceptance criteria: Meets the reguirements 

ASSAY 

• Procedurę 

Solution A: 25 mL of 0.4 M tetrabutylammonium hy- 
droxide solution diluted with water to lOOOmL, and 
adjusted with 1.5 M phosphoric acid to a pH of 6.5 
Solution 8: 13.6 g/L of monobasic potassium phos- 
phate in water 

Solution C: 14.2 g/L of anhydrous dibasic sodium phos- 
phate in water 

Suffer: Adjust an aliguot of Solution C with Solution 8 to 
a pH of 7,0, 

Mobile phase: Acetonitrile and Solution A (1:3) 

System suita bil ity solution: 1 mg/mL of USP Cefixime 
RS in water. Heat this solution ar 95° in an oil bath for 
45 min, cool, and use promptly. 

Standard solution: 0.2 mg/ml of cefixime from USP 
Cefixime RS in Suffer. Use this solution promptly. 

Sample solution: 0.22 mg/mL of Cefixime in Buffer. Use 
this solution promptly. 

Chromatographic system 
(See Chromatograpny System Suita bili ty.) 

Modę: LC 

Detector: UV 254 nm 

Column: 4.6-mm x 1 2.5-cm; 4-pm packing LI 
Column temperaturę: 40° 

Flow ratę: Adjusted so that the retenfion time of cefix- 
Ime is 10 min 
Injection voiume: 10 pL 
System suitability 

Samples: 5/sfem suitability solution and Standard 
solution 

[Notę—T he relative retention times for cefixime (£)-iso- 
mer and cefixime are about 0.9 and 1.0, respectively,] 
Suitability reguirements 

Resolution: NLT 2.0 between cefixime and cefixime 
(£)-isomer. System suitability solution 
Column efficieney: NLT 4000 theoretical plates, 
Standard solution 
Calculate as folfows: 

Result = 5.545(tfWh/d) 2 

t = retention time 

Wm = peak width at half height 

Tai ling factor: NLT 0.9 and NMT 2.0 for the analyte 
peak, Standard solution 
Calculate as follows: 

Result = Wtu(2f 

Woj = width of peak of 10% height 
f - distance from the peak maximum to the 

leading edge of the peak measured at 10% 
of the peak height 


CwHi 5 Ni0tSi*3H20 
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Relative standard devration: NMT 2.0%, Standard 
solution 
Analysis 

Sampies: Standard solution and Sample solution 
Calculate the quantity, in Lig/mg, of cefixime 
(C lń H 15 N 50 7 S 2 ) in the portion of Cefixime taken: 

Result - (ru/rs) X (G/Cu) x P x F 

ru = peak response from the Sampfe solution 

rs - peak response from the Standard solution 

G - concentration of USP Cefixime RS in the 
Standard solution (mg/mL) 

Cu = concentration of Cefixime in the Sample 
solution (mg/mL) 

P ~ potency of cefixime in USP Cefixime RS (mg/ 
mg) 

F - conversion factor, 1000 pg/mg 
Acceptance criteria: 950-1030 pg/mg on the anhy- 
draus basis 

IMPURITIES 

O ORGANIt IMPURITIES 

Solution A, Solution B, Solution C, Buffer, Mobile 
phase, System suitability sofution, Standard solution, 
Sample solution, Chromatographic system, and Sys¬ 
tem suitability: Proceed as directed in the Assay , 
Analysis 

Sampies: Sample solution 

CalcuEate the percentage of each impurity tn the por¬ 
tion of Cefixime taken: 

Resutt = (r^/rs) x P x F x 1 00 

ru = peak area for each impurity 
^ - cefixime peak area 

P ~ potency of cefixime calculated in the Assay 
(Hg/mg) 

F - conversion factor, 0.001 mg/pg 

Acceptance criteria 

lndividual impurities: NMT 1.0% of any individual 
impurity is found. 

Totai impurities: NMT 2.0% 

SPECIFtC TEST5 

« Optical Rotatson, Spedfk Rotation <781S) 

Diluent: 20-mg/mL solution of sociium bicarbonate 
Sample solution: 10 mg/mL In Diluent 
Acceptance criteria: -75° to -88 g 
® Crystallinity (695): Meets the requirements 
® PH (791) 

Sample solution: 07 mg/mL of eefixime 
Acceptance criteria: 2.6-4.1 
o Water Detera/iination, Method I (921): 9.0%-12.Q% 

ADDITIONAL REQU1REMENT5 

® Packaging and Storage: Preserze in tight containers. 

* Labeling: Label to indtcate that it is the trihydrate form, 
Where the quantity of Cefixime is indicated in the label- 
ing of any preparation containing Cefixlme, this shall be 
understood to be in terms of anhydrous cefixime 
(GsH^NsCbS*). 

® USP Reference Standard* (11 > 

USP Cefixime RS 


Cef»xime for Orał Suspension 

DEFINmON 

Cefixirne for O rat Suspension is a dry mtxture of Cefixtme 
and one or morę suitable dEluents, flavors, preservat!ves, 
and suspendlng agents. It contalns the equlvalent of NLT 
90.0% and NMT 120.0% of the labeled amount of cefix- 


ime (CmHisN 5 07 S 2 )/rnL when constitutecl as directed in 
the labeling. 

IDENTIFICATION 

o The retention time of the major peak of the Sample solu¬ 
tion corresponds to that of the Standard solution , as ob- 
tained in the 4ssay. 

ASSAY 
b Procedurę 

Solution A: 0,4 M tetrabutylammonium hydroxide solu- 
tion and water (1:39). Adjust with 1.5 M phosphoric 
acid to a pH of 6,5. 

Solution B: 1 3.6 mg/mL of monobasic potassium 
phosphate 

Solution C: 14.2 mg/mL of anhydrous dibaslc sodrum 
phosphate. Adjust a volume of this sofution with a suffi- 
cient vofume of Solution B to a pH of 7.0. 

Mobile phase: Acetonitnle and Solution A (1:3) 

System suitability solution: 1 mg/mL of USP Cefixime 
RS. [Notę—H eat this solution at 95° in an oiE bath for 
45 min, cool, and use pmmptEy.] 

Standard solution: 0.2 mg/mL of USP Cefixime RS tn 
Solution C [Notę —Use this solution promptly.] 

Sample solution: Constitute Cefixlme for Ora] Suspen¬ 
sion as directed in the labeling. Quantitativefy dilute a 
suitable aliquot of the suspension, freshEy mixed and 
free from air bubbles, with Solution C to obtain a solu- 
tfon havrng a nominał concentration of 0.2 mg of cefix- 
ime/mL. 

Chromatographic system 
(See Chromatograpny {62^) / System Suitability.) 

Modę: LC 

Detector: UV 254 nm 

Column: 4.6-mm x 12.5-cm; 4-pm packing LI 
Temperaturę: 40° 

Flow ratę: Adjust flow ratę so that the retention time 
of cefexime is about 10 min. 

Injection size: lOpL 
System suitability 

Sampies: System suitability solution and Standard 
solution 

[NGTE— The relative retention times for ceflxime (E)-\so- 
mer and cefixime are about 0.9 and 1.0, respectiveiy.] 

Suitability requirements 

Resolution: NLT 2.0 between cefixime and cefixime 
(f)-isomer, System suitability solution 
Column efficiency: NLT 4000 theoretical plates, 
Standard solution. Use the following formula to taEcu- 
late column efficiency: 

Result - 5 . 545 (t/Wh/ 2) 2 

Taił ing factor: NLT 0,9 and NMT 2.0 for the analyte 
peak, Standard solution. Use the following formula to 
calculate tailing factor: 

Result = W 0 . T /2f 

Woj = peak width at 10 % peak height 
Reiative standard deviation: NMT 2.0%, Standard 
solution 
Analysis 

Sampies: Standard solution and Sample solution 
Calculate the percentage of C 16 H 15 N 5 O 7 S 2 tn the con- 
stituted suspension p repa red from the Cefixime for 
Orał Suspension: 

Result - (ru/rs) x (C s /Cu) x 100 

r y = peak response of cefixime from the Sample 
solution 

Ts = peak response of cefixtme from the Standard 
solution 

C s = concentration of USP Cefixime RS in the 
Standard solution (mg/mt) 
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Cu = nominał concentration of cefixime in the 
Sampte solution (mg/mL) 

Acceptance criteria: 90.0%-1 20.0% 

PERFORMANCE TESTS 

• UNIFORMITY OF DOSACE UNITS (905) FOR SOliDS PACKAGED !N 

single -Unit CONTAINERS: Meets Lhe requirements 

• Deliverable Volume (698): Meets the requirements 

SPECIFtC TESTS 

• PH (791): 2.5-4.5, in the suspension constituted as di- 

rected in the labeling 

ADDłTIONAL REQUIREMENTS 

« Pach ag ing and Storage: Preserve in tight containers. 

• Labeling; Label it to indicate that the eefixime contained 

therein is in the trihydrate form. 

• USP reference Standards (11) 

USP Cefixime RS 


Cefmme Tablets 


DEFINITION 

Cefixime Tablets contain the equivalent of NLT 90.0% and 
NMT 110.0% of the labeled amount of cefmme 
(C ts H, 5 N 4 0 7 S2). 

IDENTIFICATION 

* A. The retention time of the major peak of the Sample 

solution eorresponds to that of the Standard solution , as 
obtained in the Assoy , 

ASSAY 

* Procedurę 

Solution A: 25 mL of 0,4 M tetrabutytammonium hy- 
droxide solution diluted with water to 1000 mL, and 
adjusted with 1.5 M phosphoric add to a pH of 6,5 
Solution EJ: 13,6 g/L of monobasic potassium phos- 
phate in water 

Solution C: 14.2 g/L of anhydrous dibasic sodium phos- 
phate in water 

Buffer: Adjust an aliouot of Solution C with Solution B to 
a pH of 7.0. 

Mobile phase: Acetonitrile and Solution A (1:3) 

System suitability solution: 1 mg/mL of USP Cefixime 
RS in water. Heat this solution at 95 d in an oil bath for 
45 min, cool, and usepromptly. 

Standard solution: 0.2 mg/mL of USP Cefmme RS in 
Buffer . Use this solution promptly. 

Sample stock solution: Nominally 4 mg/ml of cefixime 
in Buffer from finely powdered Tablets (NLT 20). SonL 
ca te as required, and centrifuge. 

Sample solution: Nominally 0.2 mg/mL of cefixime 
from Sample stock solution in Buffer 
Chromatographic system 
(See Chromatograpny (621), System Suitability ,) 

Modę: LC 

Detecton UV 254 nm 

Column: 4.6-mm x 12.5-cm; 4-pm packing LI 
Column temperaturę: 40° 

Flow ratę: Adjusted so that the retention time of cefix- 
ime is about 10 min 
fnjectron volume: 10 jiL 
System suitability 

Sampies: System suitobility solution and Standard 
solution 

[NoTE—The reiative retention times for cefixlme (£)4so- 
mer and cefmme are about 0,9 and 1.0, respectively.] 


Suitability requfrements 

Resolution: NLT 2,0 between cefmme and cefixime 
{O-isomer, System suitability solution 
Column effkiency: NLT 4000 theoretical plates for 
the Standard solution 
Cafculate as follows: 

Result = S.SASit/W^y 

t « retention time 
Wh/i - peak width at half height 
Tailing factor: NLT 0.9 and NMT 2,0 for the analyte 
peak 

Calculate as follows: 

Result = Wo.i/2f 

Wq i = width of peak of 10 % height 
f = distance from Lhe peak maximum to the 

leading edge of the peak measured at 10 % 
of the peak height 

Relatlve standard deviation: NMT 2.0%, Standard 
solution 
Analysis 

Sampies: Standard solution and Sample solution 
Cafculate the percentage of the labeled amount of 
cefmme {C 16 H 15 N 5 O 7 S 2 ) in the portron of Tablets 
taken: 

Result = (rufrd x (Cj /C u ) x P x 100 

r u - peak response from the Sample solution 

r s = peak response from the Standard solution 

Cj = concentration of USP Cefmme RS in the 
Standard solution (mg/ml) 

Co = nominał concentration of cefixime in the 
Sampte solution (mg/mL) 

P s potency of cefmme m USP Cefmme RS (mg/ 
mg) 

Acceptance criteria: 9Q,0%-110.0% 

PERFORMANCE TESTS 

* Dissolution <711) 

Medium: Ó. 8 g/L of monobasic potassium phosphate in 
water, adjusted with 1 N sodium hydroxide to a pH of 
7,2; 900 mL 

Apparatus 1: 100 rpm 
Time: 45 min 
Detector; UV 288 nm 

Standard solution: USP Cefmme RS in Medium. An 
amount of methanol not to exceed 0 , 1 % of the total 
volume of the Standord solution may be used to bring 
the USP Cefixime RS into solution before drlution with 
Medium, and the solution may be sonicated to ensure 
complete dissolution of the USP Cefmme RS, 

Sample solution: Sample per Dissolution <711), Dilute 
with Medium to a concentration similar to that of the 
Standard solution . 

Tolerances: NLT 75% {<?) 

* UNIFORMITY OF DOSAGE Units (905): Meet the 
requirements 

SPECIFIC TESTS 

* Water Determinahon, Method t (921): NMT 10.0% 

ADDłTIONAL REQUIREMENTS 

* Packaging and Storage: Presenre in tight containers. 

* Labeling: Label the Tablets to indicate that the cefmme 
contained therein is in the trihydrate form. 
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» USP REFERENCE STANDARDS (11) 
USP Cefixime RS 


CefmerBoxime for Bra5ect:lora 

» Cefmenoxime for Injection contains an amount 
of Cefmenoxime Hydrochloride equivalent to not 
less than 90,0 percent and not morę than 
115,0 percent of the labeled amount of cefme- 
noxime (Ci 6 Hi?Ng 0 5 S 3 ). It may contain Sodium 
Carbonate, 


Change to read: 

Fackaging and storage —Preserve as described in *Pack- 
aging and Storage Requirements <659), injection Packaging, 
Packaging for constilution * (cn 
USP Reference sfandards (1 1)— 

USP Cefmenoxime Hydrochloride RS 
Identification— 

A: Ultraviolet Absorption (197U)— 

Soiution: 25 ug per mL 

Medium: pH 6.8 buffer prepare d as directed in the Assay 
under Cefmenoxime Hydrochloride. 

B: The retention time of the cefmenoxime peak in the 
chromatogram of the Assay preparation corresponds to that 
in the chromatogram of the Standard preparation, botb re]a- 
tive to the internaI standard, as obtained in the Assay. 
Pyrogen (151)—It rneets the reguirements, the test dose 
being 1,0 ml per kg of a soiution of Cefmenoxime for Injeo 
tion in stenie water for injection havEng a concentration of 
60 mg of cefmenoxime per mL. 

Sterility Tests (71) — It meets the reguirements when 
tested as directed for Membranę Fil trat ton under Fest for Ste - 
rility of the Product to be Examined. 

pH (791): belween 6.4 and 7.9, In a soiution containing 
the equivaient of 1 00 mg of cefmenoxime per mL, 

Hoss on drying (731)— Dry about 100 mg, accurately 
weighed, in vacuum at a pressure not exceeding 5 mm of 
mercury at 60° for 3 hours: it \oses not morę than 1.5% of 
its weight. 

Parficulate Matter in Injections (788): meets the re- 
guirements for small-volume injections, 

Assay— 

pH 6.8 buffer, Mobile phase , Interna! standard soiution , 
Standard preparation, and Chromatographk system —Prepare 
as directed in the Assay under Cefmenoxime Hydrochloride. 

Assay preparation I (where it is represented as being in a 
single-aose Container)—Constitute a Container of Cefmenox- 
ime for Injection in a volume of water, accurately measured, 
corresponding to the volume of dtluent specified in the la- 
beling, Withdraw ail of the withdrawabfe contents, using a 
SLiitable hypodermic needte and syringe, and quantitatively 
di lute with water to obtain a soiution containing the equiva- 
lent of about 1 mg of cefmenoxEme (CióH^NsiCaSb) per mL, 
Transfer 4.0 mL of this soiution to a 50-mL yolumetric fiask, 
add 20.0 mL of Internal standard soiution , dilufe with Mobile 
phase to voiume, and mix. This soiution contains the equiv- 
alent of about 80 jig of cefmenoxime per ml. 

Assay preparation 2 (where fhe la bel States the quantity 
of cefmenoxime in a given volume of constituted solu- 
tion)—Constitute a Container of Cefmenoxime for injection 
in a volume of water, accurately measured, equivalent to 
the volume of diluent specified in the labeling, Quantita- 
tively diiute an accurately measured volume of the consti¬ 


tuted soiution with water to obtain a soiution containing 
about 1 mg of cefmenoxime (CińH^NgO^Sj) per mL. Trans¬ 
fer 4,0 mL of this soiution to a 50-mL volumetrlc fiask, add 
20.0 mL of Internal standard sofution , dii ute with Mobile 
phase to volume, and mlx. This soiution contains the equiv- 
alent of about 80 pg of eefmenoxime per mL. 

Procedurę —Proceed as directed for Procedurę in the Assay 
under Cefmenoxime Hydrochloride , Ca kuf a te the quantity, in 
mg, of cefmenoxirne (Ci^Hi/N^O^Ss) wilhdrawu fruin Lhe 
Container or in the portion of constituted soiution taken by 
the formula: 

1.6(1 /D){MAPs/ 1000 )(RufR s ) 

En which i is the labeled guantity, in mg, of cefmenoxime 
(CifiHi/NoOsSj) in the Container or in the vofume of consti¬ 
tuted soiution taken; D is the concentration, in pg of cefme- 
noxime per mL, of Assay preparation 1 or Assay preparation 
2, based on the labeled guantity in the Container or in the 
volume of constituted soiution taken, respectively, and the 
extent of dilution; MA is the weight, in mg, of USP Cefme- 
noxime Hydrochloride RS taken to prepare the Standard 
preparation; P$ \s the designated cefmenoxime 
CCi6Hi^N^OsSg) content, in gg per mg, of USP Cefmenoxime 
Hydrochloride RS; and Ru and R s are the response ratios of 
the cefmenoxime peak to the internal standard peak ob¬ 
tained from the Assay preparation and the Standard prepara¬ 
tion, respectively. 


CefmenoxSrrae hydrochloride 



(C,eHi?N»O a Si)i ■ HCI 1059.58 
5-thia-1 -azabicydo[4<2,0]oct-2-ene-2-carboxylEc acid, 
7-[[(2-amino-4-thiazolyl)(methoxyimino)flcetyl]amino] 
-3-[[(1 -methyl-1 H-tetrazol-5-y!)thio]rnethyl]-8-oxo-, 
hydrochloride (2:1), [6R-[6a,7P(Z)]]-. 
(6/?,7/?)-7-[2-(2-Amino-4-thiazolyl)glyoxyiamido]-3-[ 

[(1 -methyhl H-tetrazol-5-yl)-tnio]methyl]-8“OXO-5-thEa- 
1-azabicyclo[4.2.0]oct“2“ene-2-carboxylic acid 7 2 -(Z)-(0- 
methyloxime), hydrochloride (2:1) [75738-58-8], 

» Cefmenoxime Hydrochloride contains the 
equivalent of not less than 869 pg and not morę 
than 1015 pg of cefmenoxime (C 10 H 17 N 9 O 5 S 3 ) 
per mg, calculated on the anhydrous basis, 

Packaging and storage— Pres er ve in tight containers. 
Labeling— Where Et is intended for use In preparing inject- 
able dosage forms, the label states that it is stenie or must 
be subjected to further processing durlng the preparation of 
injectafcle dosage forms, 

USP Reference sfandards (11)— 

USP Cefmenoxime Hydrochloride RS 
Identification— 

A: Ultraviolet Absorption (1 97U)— 

Soiution: 25 pg per mL, 

Medium: pH 6.8 buffer (p repa red as directed in the 
Assay). 

B: The retention time of the cefmenoxime peak in the 
chromatogram of the Assay preparation corresponds to that 
in the chromatogram of the Standard preparation, both rela- 
tive to the internal standard, as obtained in the Assay. 
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Crystallinity (695>: meets the requirements. 

Pyrogen (151)—Where the label States that it is stenie or 
mustoe subjected to further processing during the prepara- 
tion of injectable dosage forms, tt meets the reguirements, 
the test cfose being 1.0 mL per kg of a solution in pyrogen- 
free sodium carbonate solution (prepared by dissofving 
14.0 g of sodium carbonate, previously heated at 1 70 Q for 
not less than 4 hours, in 1000 mL of sterile water for injec- 
tion) containing 60 mg per mL. 

Sterility Tests <71)—Where the label States that it is sterile, 
it meets the requirements when tested as directed for Mem- 
j orane Filtra tion under Jest for Sten fi ty of the Pro duet to be 
Examined, except to use Fluid A to each 100 mL of which 
has been added 2.0 □ of sodium carbonate previously steril- 
tzed by heating at 180° for 2 hours. 

Waler Determinatton, Method t <921 >: not morę than 
1,5%, the Test Preparation being prepared as directed for a 
hygroscopic specimen, except to use 20 mL of a mixture of 
formamide (previously dried over anhydrous sodium sulfate 
for 24 hours) and methanol (2:1), instead of methanol, to 
dissolve the specimen, to use two 5-mL portions of the 
same formamide and methanol mixture to rinse the Con¬ 
tainer, and to determine the water content of the forma¬ 
mide and methanol mixture. 


Assay— 

pH 6,8 buffer— Dissolve 6.4 g of monobasic potassium 
phosphate and 18.9 g of dibasic sodium phosphate in 
750 mL of water, adjust with 1 N sodium hydroxide to a pH 
of 6.8 ±0.1, dilute with water to 1000 mL, and mix. 

Mobile phase —Prepare a suitable mixture of water, aceto- 
nitrile, and glacial acetrc acid (50:10:1). Filter through a 
suitable filter of 0.5 pm or finer porosity, and degas. Make 
adjustments if necessary (see System Suitobility under Cbro- 
matogrophy (621)). 

Internof standard solution —Prepare a solution of 
phthalimide in methanol containing 1.5 mg per mL. 

Standard preparation —Transfer about 50 mg of USP 
Cefmenoxime Hydrochloride RS, accurately weighed, to a 
50-ml volumetnc fiask, add 10 mL of pH 6.8 buffer, and 
dissolve by swirling. Dilute with Mobile phase to volume, 
and mlx. Transfer 4.0 mL of this solution to a second 50-ml 
volumetric fiask, add 20.0 mL of Intemaf standard solution , 
dilute with Mobile phase to voiume, and mtx. This solution 
contains the equivalent of about 80 pg of cefmenoxime 
(Ct6H 17 N 9 0s 53) per mL. 

Assay preparation—Transf er about 50 mg of Cefmenox- 
ime Hydrochloride, accurately weighed, to a 50-mL volu- 
metric fiask, add 10 mL of pfl 6.8 buffer, and disso!ve by 
swiriing. Dilute with Mobile phase to volume, and mrx. 
Transfer 4.0 mL of this solution to a second 50-mL volumet- 
ric fiask, add 20.0 mL of Interna! standard solution, dilute 
with Mobile phase to vo!ume, and mix. 

Chromatogrophic system (see Chromatography (621)}—The 
liquid chromatograph is eguipped with a 254-nm detector 
and a 4-mm x 15-an column that contains packing LI. The 
flow ratę is about 1 mL per minutę. Chromatograpn the 
Standard preparation, and record the peak responses as di¬ 
rected for Procedurę: the resolution, R , between the 
phthalimide and the cefmenoxime peaks is not less than 
2.3; the column efficiency, determined fmm the cefmeno*- 
ime peak, is not less than 1200 theoretica! plates when cal- 
culated by the formula: 


5.545(tr/ W hn ) 2 


the tailing factor for the cefmenoxime peak is not morę 
than 1.6; and the relative standard deviation of replicate 
injections is not morę than 2.0%. 

Procedurę —[notę—U se peak areas where peak responses 
are indicated.] Separately inject equal volumes (about lOpL) 
of the Standard preparation and the Assay preparation into 
the chroma tograph, record the chromatograms, and meas- 


ure the responses for the major peaks. Calculate the quan- 
tity, in pg, of cefmenoxime (Ci*rli?N 90 $S 3 } in each mg of 
the Cefmenaxime Hydrochloride taken by the formula: 

(WsPs/WoMułRs) 

in which is the weight, in mg, of USP Cefmenoxime 
Hydrochloride RS taken to prepare the Standard preparation; 
Ps is the designated cefnienuxime (CitH^N^OsSi) content, in 
pg per mg, of USP Cefmenoxime Hydrochloride RS; W u is 
the weight, in mg, of Cefmenoxime Hydrochloride taken to 
prepare Ihe Assay preparation , and Ru and are the peak 
response ratios of the cefmenoxtme peak to the interna! 
standard peak obtained from the Assoy preparation and the 
Standard preparation , respective!y. 


Cefmetazole 



C, s H 1? N,O s 5 3 471.53 

5-Thia-l -azabicydo[4.2,0]oct-2-ene-2-carboxylic acid, 
7 -[[[(cy£inomethyl)thio]acetyl]amino]-7-methoxy-3- 
[[(1 -methyi-1 H-tetrazol-5-y1)thio]methyf]-8-oxO“, (6fl-ds)-. 
(6/?,75)-7-[2-[(Cyanomethyl)thio]acetamido]-7-methoxy- 
3-[[(Vmethyl-1H-tetrazol-5-yl)thio]methyl]-8-oxo-5-thia- 
1 -aza b i cydo [4.2.0 ] oc t-2-e ne- 2-ca r bo xy I ic a c i d 
[56796-20-4]. 

» Cefmetazole contains not less than 970 pg and 
not morę than 1030 jig of cefmetazole 
(C 15 H 17 N 7 O 5 S 3 ) per mg, cafculated on the anhy¬ 
drous basis. 

Packaging and storage—Pre$erve in tight containers. 

USP Reference standard s (11)— 

USP Cefmetazole RS 
Identification— 

A: Infrared Absorption (197M). 

8: The retention time of the major peak in the chromato- 
gram of the Assoy preparation corresponds to that in the 
chrom a tog ram of the Standard preparation , as obtained in 
the Assoy. 

Water Determination, Method i (921): not morę than 
0.5%. 

Assay— 

Mobile phase —Dissolve 5.75 g of monobasic ammonium 
phosphate in 700 mL of water, add 3.2 ml of a 40% solu¬ 
tion of tetrabutylammonium hydroxide, 280 mL of metha¬ 
nol, and 25 mL of tetra hydrolu ran, and mix. Adjust with 
phosphoric acid to a pH of 4.5 ± 0.1, pass through a filter 
hav*ng a 0.5-pm or finer porosity, and degas. Make adjust¬ 
ments if necessary (see System Suitability under C hromatoq- 
rapby(621)). 

Standard preparation^ Quantitatively dissolve an accu¬ 
rately weighed quantity of USP Cefmetazole RS in Mobile 
phase to obtain a solution having a known concentration of 
about 200 pg of cefmetazole (CisH| 7 N?OsS 3 ) per mL. 

[notę —Use this solution within 10 minutes,] 

Resolution solution —Prepare a solution of USP 
Cefmetazole RS in 0.01 N sodium hydroxide containing 
about 1 mg per mL. Heat at 95° for 10 minutes. To 1 ml of 
this solution add 2 ml of Standard preparation, and dilute 
with Mobile phase to obtain 20 mL of solution. This solution 
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contains cefmetazole and cefmetazole lactone (resolution 
compound), 

Assay preparation —Transfer about 20 mg of Cefmetazole, 
accurately weighed, to a 100-mL volumetric fiask, dilute 
with Mobile phase to volume, and mlx. [not* —Use this solu- 
tion wilhin 10 minutes.] 

Chmmatographk system (see Chromatography {621))—The 
liquid rhmmatngranh k enuipped with a 214-nm detector 
and a 4.6-mm x 25-cm column that contains packtng LI. 
The flow ratę is about 2 mL per minutę. Chromatograph the 
Resolution solution , and record the peak responses as di- 
rected for Procedurę: the resolution, R, between cefmetazole 
and cefmetazole lactone is not less than 3.0. Chromato- 
graph the Standard prepamtion , and record the peak re¬ 
sponses as directed for Procedurę: the column efficiency is 
not less than 1250 theoretical plates; the tailing factor is not 
less than 0.94 and not morę than 1.6; and the relative stan¬ 
dard deviatfon for replicate injections is not morę than 
2 . 0 %. 

Procedurę—Separately inject equa! volumes (about 10 (uL) 
of the Standard prepamtion and tne Assay preparation into 
the chroma tog raph, record the chromatograms, and meas- 
ure the areas for the major peaks. Calculate the quantity, in 
pg, of cefmetazole (Ci5Hi;N?O s 5i) in eath mg of 
Cefmetazołe taken by the formula: 

100 (CfM)(ru/rs) 

in which C is the concentration, in |ig per mL, of 
cefmetazole (C 15 H 17 N 7 O 5 S 3 ) in the Standard preparation; M is 
the quantrty, in mg, of Cefmetazole taken to prepare the 
Assay preparation; and ry and r* are the cefmetazole peak 
responses obtained from the Assay preparation and the Stan¬ 
dard preparation, respective!y. 


Cefmetazole Iniectlon 

» Cefmetazole Injection is a sterile isoosmotic so¬ 
lution of Cefmetazole and Sodium Citrate in 
Water for Injection. ft contains one or morę 
buffer substances and a tonicity-adjusting agent. 

It contains not less than 90.0 percent and not 
morę than 120.0 percent of tne labeled amount 
of cefmetazole (Ci 5 Hi 7 N 7 05 S 3 ). 

Packaglng and storage—Pres erve as described in Packag- 
ing ana Storage Reguirements (659), Injection Packaglng. 
Maintain in the frozen State, 

Labeling—it meets the reguirements for Labeling (7), Labels 
and Labeling for iajectable Products , The la bel States that it is 
to be thawed just prior to use, describes the conditions for 
proper storage of the resultant solution, and directs that the 
solution is not to be refrozen. 

USP Reference standards (11)— 

USP Cefmetazole RS 
USP Endotoxin RS 

Identification—The retention time of the major peak in 
the chromatogram of the Assay preparation corresponds to 
that observed in the chroma tog ram of the Standard prepara¬ 
tion, as obtained in the Assny, 

Bacterlal Endotoxlns Test (85)—it contains not morę 
than 0.2 USP Endotoxin Unit per mg of cefmetazole. 
Sterillty Tests (71)—It meets the requirements when 
tested as directed for Membranę Fiitration under Test for Ste- 
rility of the Product to be Examined t except to use water in- 
stead of Fluid A. 


pH (791): between 4*2 and 6.2. 

Partłculate Matter In Injections (788): meets the re- 
guirements for small-volume injections. 

Assay— 

Mobile phase, Resolution solution. Standard preparation t 
and Chmmatographk system —Proceed as directed in the As¬ 
say under Cefmetazole. 

Assay prepamtion — Al Iow the contents of a Container of 
Injection to thaw, and mix the resultant solution. Transfer an 
accurately measured volume of this solution, equivalent to 
about 40 mg of cefmetazole, to a 200-mL volumetric fiask, 
dilute with Mobile phase to volume, and mix* [NOTĘ —Use 
this solution within 10 minutes.] 

Procedurę —Proceed as directed for Procedurę in the Assay 
under Cefmetazole. Calculate the guantity, in mg, of 
cefmetazole (CijH^NyOsSj) in each mL of the Injection by 
the formula: 

0.2(C/ VMf)(r u / r$) 

in which Vls the volume, in ml, of Injection taken to pre¬ 
pare the Assay preparation , and the other terms are as de- 
fined therein* 


Cefmetazole for Injection 

» Cefmetazole for Injection contains an amount 
of Cefmetazole Sodium equivalent to not less 
than 90.0 percent and not morę than 120.0 per¬ 
cent of the labeled amount of cefmetazole 
(C 1 s H )7 N 7 O s S 3 ). 


Change ta read: 

Packaglng and storage—Preserve as described in *Pack- 
aging and Storage Reguirements (659), Injection Packaglng, 
Packaglng for constitutlon • <cn 

USP Reference standards (11)— 

USP Cefmetazole RS 
USP Endotoxin RS 

Bacterlal Endotoxir»s Test (85)—It contains not morę 
than 0.2 USP Endotoxin Unit per mg of cefmetazole. 
Sterillty Tests (71)—It meets the requirements when 
tested as directed for Membranę Fiitration under Test for Ste- 
rility of the Product to be Exomined. 

Partłculate Matter In Injections (788): meets the re- 
quirements for smallwolume injections. 

Other regulremeots—It meets the requirements in the 
tests for Identification, pH t and Water under Cefmetazole So¬ 
dium , It meets also the reauirements for Uniformity of Dos- 
age Units (905) and for Labeling (7), Labels and Labeling for 
Injectobie Products. 

Assay— 

Mobile phase , Standard preparation , Resolution solution , 
and Chromatogmphk system—Proceed as directed in the As¬ 
say under Cefmetazole, 

Assay preparation 1 (where it is represented as being in a 
single-aose Container)—Constitute Cefmetazole for Injection 
in a volume of water, accurately measured, corresponding 
to the volume of solvent spedfied in the labeling. Withdraw 
afl of the withdrawable contents, using a suita ble bypoder- 
mic needle and syringe, and quantitative!y dilute with Mo¬ 
bile phase to obtain a solution containing about 0.2 mg of 
cefmetazole per mL. [notę— Use this solution within 
10 minutes.] 
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Assay preparathn 2 (where the labę! States the auantity 
of cefmetazole tn a given volume of constituted solution)— 
Constltute Cefmetazole for Injection in a volume of w a ter, 
accurately measured, corresponding to the volume of sol- 
vent specified in the labeling. Quantitatively dilute an accu- 
rately measured volume of the constituted solution with Mo¬ 
bile phase to obtain a solution containing about 0.2 mg of 
cefmetazole per mL. [notę— Use thls solution wlthln 
1 0 mlnutes.] 

Procedurę —Proceed as directed in the Assay under 
Cefmetazole. Cafcuiate the guantity, in mg, of cefmetazole 
(CisHijNrOsSa) withdrawn from the Container, or in the por- 
Lion of constituted solution taken by the formula: 

(L/D)(cmm(r u /rs) 

in which i is the labeled guantity, in mg, of cefmetazole in 
the Container, or in the volume of constituted solution 
taken; D is the concentration, in mg per mL, of cefmetazole 
(CisH^N^OsSs) per ml, of Assay preparathn 1 or Assay prep¬ 
arathn 2 t basea on the labeled guantity in the Container or 
in the portion of constituted solution taken, respectiveiy; C 
is the concentration, in pg per mL, of cefmetazole 
(CisHuN^OsSa) in the Standard preparathn; and tu and r* are 
the cefmetazole peak responses obfained from the relevant 
Assay preparathn and the Standard preparathn, respettively. 


Cefmetazole Sodium 



CisH^N/NaOjSs 493.52 

5-Thia-1 “azabicyclo[4.2.0]oct-2-ene-2-carboxy[ic acid, 
7-[[[(cyanomethyi)thiolacefyl]amino]“7-methoxy-3- 
[[(1 -methyl-1 /d-tetrazGi-5-yl5thio]methyI]-8-oxo-, 
monosodium salt, ( 6R-ds )-. 

Sodium (6/?,7S)-7-[2-[(cyanomethyi)thio]acetamido]- 

7- methoxy-3-[[(l -methy!-l N-tetrazol-5-yi)thlo]methyl]- 

8- oxo-53nia3-azabicyclo[4.2.0]Qct-2-ene“2-carboxy[ate 

[56796-39-5]. 

» Cefmetazole Sodium contains the equivalent of 
not less than 860 pg and not morę than 1003 pg 
of cefmetazole (O 5 R 17 N 7 O 5 S 3 ) per mg, calculated 
on the anhydrous basis. 

Packaging and storage —Preserve in tight containers. 
Labeling —-Where it is intended for use in preparing inject- 
abte dosage forms, the labę! States that it is stenie or must 
be subjected to further processing during the preparation of 
injectaDle dosage forms, 

USP Reference staodards (11)— 

USP Cefmetazole RS 
USP Endotoxin RS 
BdentificaUen— 

A: Infrared Absorption (197M). 

B: The retention time of the major peak in the chromato- 
gram of the Assay preparathn corresponds to that in the 
chro mato gram of the Standard preparathn , as obtained in 
the Assay: 

pH <791): be twe en 4.2 and 6.2, in a solution (1 in 10). 
Water Determmation, Method I (921): not morę than 
0.5%, 

Other reąu irements —Where the label States that 
Cefmetazole Sodium is sterile, it meets the requirements in 


the tests for Sterility Tests (71) and for Bacterial endotoxins 
under Cefmetazole for Injection. Where the label states that 
Cefmetazole Sodium must be subjected to further process- 
tng during the preparation of injectable dosage forms, it 
meets the requirements in the test for Bacterial endatoxins 
under Cefmetazole for Injection. 

Assay— 

Mobile phase. Standard preparation, Resoluthn solution, 
and Chromatographic system —Proceed as directed in the As¬ 
say under Cefmetazole . 

Assay preparat/or?—Transfer about 21 mg of Cefmetazole 
Sodium, accurately welghed, to a 100-mL volumetric fiask, 
dilute with Mobile phase to volume, and mix, [notę—U se 
this solution within 10 minutes.] 

Procedura — Proceed as directed in the Assay under 
Cefmetazole. Calcu la te the guantity, in jig, of cefmetazole 
(CjiH^N/OsS}) per mg of Cefmetazole Sodium taken by the 
formula: 

100(C/M)(rufrs) 

in which C is the concentration, in j_ig per mL, of 
cefmetazole (C 15 H 17 N 7 O 5 S 3 ) in the Standard preparation; M is 
the guantity, in mg, of Cefmetazole Sodium taken to pre- 
pare the Assay preparathn; and fu and r$ are the cefmetazole 
peak responses obtained from the Assay preparation and the 
Stand ara preparation, respectively, 


CefoaiBcId for BnSect§on 

» Cefonicid for injection contains an amount of 
Cefonicid Sodium equiva!ent to not less than 
90.0 percent and not morę than 120.0 percent of 
the labeled amount of cefonicid (CtbHibNsOeSj). 


Change to read: 

Packaging and! sto ragę—Preserve as described in *Pack- 
aging and Storage Requirements (659), injection Packaging , 
Packaging for con$titution m (Chi l -May'201?)- 

USP Reference sfamdards < 11 )— 

USP Cefonicid Sodium RS 
USP Endotoxin RS 

Cofistituted solution—At the time of use, it meets the 
reguirements for Injecthns and Impfanted Drug Products (1), 
Specific Tests, Completeness and darity of Solutions . 

Bacterial Endotoxins Test (85)—It contains not morę 
than 035 USP Endotoxln Unit per mg of cefonicid. 

Sterility Tests (71)—It meets the requfrements when 
tested as directed for Membranę Fiitrathn under Test for Ste¬ 
rility of the Product to be Examlned. 

ParticuBate n/fatter m Injectioms (788): meets the re- 
quirements for sma!l-volume injections. 

Other reguirements—It responds to the Identification tests 
and meets the reguirements for Specific rotation, ptt, and 
Water under Cefonicid Sodium. It meets atso the reguire¬ 
ments for Uniformity of Dosage Units (905) and for Labeling 
{?), iabels and Labeling for injectable Products ♦ 

Assay— 

Mobile phase—Prepa re a mfacture of water, methanot, and 
0.2 M monobasic ammonium phosphate (33:5:3). Pass 
through a filter having a O.S-pm or flner porosity, and de- 
gas. Make adjustments if necessary (see System Suitability 
under Chromatography <621)). 

Standard preparation— Dissolve an accurately weighed 
guantity of USP Cefonicid Sodium RS In Mobile phase to 
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obtain a solution having a known concentration of about 
200 Mg of cefonicid (OaHiaNeOaSa) per ml 

Assay preparation 1 (where it is represented as being in a 
single-dose Container)—Constitute Cefonicid for Enjection In 
a volume of water, accurately measured, corresponding to 
the yolume of soivent specified in the labeling. Wrthdraw a 11 
of the withdrawable contents, usrng a suitable hypodermic 
needle and syringe, and quantitative!y dilute with Mobile 
phase to obtain a solution containing about 200 pg of 
cefonicid per ml, 

Assay preparation 2 (where the iabel States the guantity 
of cefonicid In a gtven yolume of constituted solution)— 
Constitute Cefonicid for fnjection In a volume of water, ac- 
curateiy measured, corresponding to the yolume of solvent 
specified in the labeling. Quantltatively dilute an accurately 
measured yolume of the constituted solution with Mobile 
phase to obtain a solution containing about 200 pg of 
cefonicid per ml. 

Resolution soiution —Dissotye a guantity of USP Cefonicid 
Sodium RS in Mobile phase to obtain a solution containing 
about 0.2 mg per ml. Heat on a steam bath for 30 minutes, 
and cool This Resolution soiution contains a mixture of 
cefonicid and desacetyl cefonicid. 

Chromatographk system (see Chromatography (621»—The 
llquid chromatograph is equipped with a 254-nm detector 
and a 4-mm x 30-cm column that contains packing LI, The 
flow ratę Es about 2 ml per minutę, Chromatograph the 
Standard preparation and the Resolution solution ; and record 
the peak responses as directed for Procedurę: the resolution, 
R, between the cefonicid peak and the desacetyl cefonicid 
peak is not less than 14; the cofumn efficiency determined 
from the analyte peak is not less than 1500 theoretical 
plates; the tailing factor for the analyte peak is not morę 
than 2.0; and the relative standard deviatfon for replicate 
irtjections of the Standard preparation is not morę than 2%* 

Procedurę —Separateiy Inject equal volumes (about 10 pi) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks. Calcu la te the guan¬ 
tity, in mg, of cefonicid (CieHieNćjOsS}) withdrawn from the 
Container, or in the portion of constituted solution taken by 
the formula: 

(L/D)(Q(r u /r s ) 

in which i Es the labeled guantity, in mg, of cefonicid in the 
Container, or in the yolume of constituted solution taken; D 
is the concentration, in |ig per mb of cefonicid in Assay 
preparation 1 or Assay preparation 2, based on the iabeled 
quantity in the Container or In the portion of constituted 
soiution taken, respectively, and the extent of dilution; C is 
the concentration, in pg per ml, of cefonicid in the Stan¬ 
dard preparation; and r u and r s are the peak responses ob- 
tained from the reieyant Assay preparation and the Standard 
preparation , respective!y. 


Cefonicid Sodium 



C, E H, 6 N 6 Na20 e S 3 586.53 

5-Thia-1-azabicydo[4.2.0]ocb2“ene-2"Carboxyfic acid, 7- 
[(hydroxyphenytacetyl)amino]-8-oxo-3"[[[1-(su!fomethyl)- 
1 H-tetrazol-5-yi]thio]rnethyf]disodium salt, [6fl-[6cc, 

mnih 


(6R,7/?H7-[(R)-Mandelamido]-8-Gxa-3-[[[1-(sulfometby])-l H- 
tetrazol-5-yl]thio]methyl]-54hia-1 -aza bicydo[4.2.0]oct- 
2-ene-2-carboxylic acid, disodium salt [61270-78-8]. 

» Cefonicid Sodium contains the equivalent of 
not less than 832 fig and not morę than 970 fig 
of cefonicid (C 18 Hi B N 60 aS 3 ) per mg, calculated 
on the anhydrous basis, 

Packaging and sto ragę—Presen/e En tight contalners. 
labeling—Where it is intended for use In preparing inject- 
able dosage forms, the Iabel States that it is stenie or must 
be subjected to further processing during the preparation of 
injectable dosage forms. 

OSP Reference standards <11}— 

USP Cefonicid Sodium RS 
USP EndotoxIn RS 

Identification— 

A: The chrom a tog ram of the Assay preparation obtalned 
as directed in the Assay exhibits a major peak for cefonicid, 
the retentEon time of which corresponds to that exhibited in 
the chrom a to gram of the Standard preparation, as obtalned 
in the Assay. 

B: It responds to the tests for Sodium <191). 

Specifit rotation <781S): between -37° and -47 a . 

Test solution: 10 mg per ml, in methanol. 
pH <791): between 3.5 and 6.5, in a solution (1 En 20). 
Water Determirtafion, Method i <921): not morę than 
5.0%. 

Other requirements—Where the Iabel States that 
Cefonicid Sodium is stenie, it meets the requirements for 
Sterility and Bacteriai endotoxins under Cefonicid for Injection. 
Where the Iabel States that Cefonicid Sodium must be sub¬ 
jected to further processing during the preparation of inject- 
able dosage forms, it meets the requlrements for Bacteriai 
endotoxins under Cefonicid for Injection. 

Assay— 

Mobile phase —Prepare a mfcture of water, methanol, and 
0.2 M monobasic ammonium phosphate (33:5:2)* Pass 
through a filier having a 0.5-pm or flner porosity, and de- 
gas. Make adjustments if necessary (see System Suitabiiity 
under Chromatography <621)), 

Standard preparation— DissoJve an accurately weighed 
guantity of USP Cefonicid Sodium RS En Mobile phase to 
obtain a solution having a known concentration of about 
200 jug of cefonicid (CieHieN^OeSj) per mL. 

Assay preparation^ Transfer about 40 mg of Cefonicid 5o- 
dlum, accurately weighed, to a 20G-mL voTumetric fiask, dis- 
so!ve in and dilute with Mobife phase to yolume, and mix. 

Resolution solution —Dissolve a quantity of USP Cefonicid 
Sodium RS in Mobile phase to obtain a solution containing 
about 0,2 mg per mL. Heat on a steam bath for 30 minutes, 
and cool. This Resolution solution contains a mixture of 
cefonicid and desacetyl cefonicid. 

Chromatographk system (see Chromatography <621))—The 
llquid chromatograph is equlpped with a 254-nm detector 
and a 4-mm x 30-cm column that contains packlno LI. The 
flow ratę is about 2 mL per minutę. Chromatograph the 
Standard preparation and the Resofutfon soiution, and record 
the peak responses as directed for Procedurę: the resolution 
R, between the cefonicid and the desacetyl cefonicid peaks 
is not less that 1.1; the column efficiency determined from 
the analyte peak is not less than 1500 theoretical plates; the 
tailing factor for the analyte peak is not morę than 2.0; and 
the relatiye standard deviation for replicate injectlons of the 
Standard preparation is not morę than 2%* 

Procedurę —Separateiy inject equal volumes (about 10pL) 
of the Standard preparation and the Assay preparation Into 
the chromatograph, record the chromatograms, and rrteas- 
ure the responses for the major peaks, Calculate the quan- 
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tfty, in jig, of cefonicid (CisHisNfiOgSi) per mg of the 
Cefonicid Sodium taken by the formula: 

200 (C/M)(ro/fs) 

In which C is the coneentration, in jjig per mL of cefonicid 
(CiaHiaNfiOaSj) in the Standard preporation; M is the quan- 
tity, in mg, of Cefonicid Sodium taken to prepare the Assay 
preparotion; and fu and r$ are the peak responses obtalned 
from the Assay preporation and the Standard preporation , re- 
spectively. 


Cefoperazorae IngectSora 

» Cefoperazone Injection is a sterile solution of 
Cefoperazone Sodium and a suitable osmolality 
adjusting substance in Water for Injection, It may 
contain a suitable buffer. It contains the equiva- 
lent of not less than 90.0 percent and not morę 
than 120.0 percent of the labeied amount of 
cefoperazone (C^H^NgOsS^). 

Packaging and storage —Presen/e as described in Packag- 
ing and Storage Requirements (659), Injection Packaging. 
Maintain in tne frozen state. 

Labeling —It meets the requirements for Lobeling (7), Labeis 
and Labeling for fnjectable Products , The la bel States that it is 
to be thawed just prior to use, describes condltlons for 
proper storage of the resuftant solution, and directs that the 
solution is not to be ref rożen. 

USP Reference standards (11)— 

USP Cefoperazone Dihydrate RS 
USP Endotoxin RS 

Identification —The retention time of the major peak for 
cefoperazone in the chromatogram of the Assay preparotion 
corresponds to that in the chromatogram of the Standard 
preporation , as obtalned in the Assay. 

Bacterial Endotoxlns Test (85)—It contains not morę 
than 0.2 USP Endotoxin Unit per mg of cefoperazone. 
Sterilsty Tests (71) —It meets the regulrements when 
tested as directed for Membranę Filtration under Test for Ste- 
riiity of the Product to be Examined. 
pH (791): between 4.5 and 6.5. 

Partiom Datę Matter in Injections (788): meets the re- 
gulrements for smafl-vofume Injections, 

Assay— 

Mobile phase f Standard preporation, and Chromatographic 
system— Prepare as directed In the Assay under Cefoperazone 
Sodium. 

Assay preporation —Quantitatively dii Ute an accurately 
measured volume of Injection with Mobile phase to obtain a 
solution contalning about 0.16 mg of cefoperazone per mL. 

Procedurę—Proceed as directed for Procedurę in the Assay 
under Cefoperazone Sodium. Calcu la te the quantity, In mg, 
of cefoperazone (Czsht/NgOaS^, in the volume of Injection 
taken by the formula: 

(UD){Q(Wr.) 

in which L is the labeied quantity, in mg, of cefoperazone 
(CżsHz^NgOsSz), in the volume of Injection taken; D is the 
concentration, in mg of cefoperazone (GsH^NsObSz) per 
mL, of the Assay preporation , based on the labeied guandty 
in the portion of Injection taken and the extent of dllution; 
and the other terms are as defined thereln. 


Cefoperazone for iragectBon 

» Cefoperazone for Injection contains an amount 
of Cefoperazone Sodium equivalent to not less 
than 90.0 percent and not morę than 120.0 per¬ 
cent of the labeied amount of cefoperazone 
(C 25 H 27 N 9 OsS2). 


Change to read : 

Packaging and storage — Preserve as described in 9 Pack¬ 
aging and Storage Requirements (659), injection Packaging, 
Packaging for constitutionm icn 

USP Reference standards (11)— 

USP Cefoperazone Dihydrate RS 
USP Endotoxin RS 

Constituted solution— At the time of use, it meets the 
requirements for injections and Implanted Drag Products (1), 
Specific Tests , Compieteness and clarity of Solutions. 

Bacterial Endotoxios Test (85)—It contains not morę 
than 0.20 USP Endotoxin Unit per mg of cefoperazone. 
Steni Sty Tests (71)—It meets the requirements when 
tested as directed for Membranę filtration under Test for Ste- 
rility of the Product to be Examined. 
pH (791): between 4.5 and 6.5, in a solution (1 in 4). 
Water Determination, Method I (921): not morę than 
5.0%, except that where it is in the freeze-dried form, the 
limit is not morę than 2,0%, 

Partaculate Mtatter m Injections (788): meets the re- 
ąulrements for sma!!-volume injections. 

Other reguirements —It meets the requirements for the 
Identification tests under Cefoperazone Sodium and meets the 
requlrements for Unifarmity of Dosage Units (905) and for 
Labeling (7), Labeis and Labeling for fnjectable Products. 

Assay— 

Mobile phase, Standard preporation , and Chromatographic 
system—Prepare as directed in the Assay under Cefoperazone 
Sodium. 

Assav preporation 1 (where it is represented as being in a 
single-dose Container) —Constitute Cefoperazone for Injec- 
tion in a vo!ume of water, accurately measured, correspond- 
ing to the volume of solvent specified in the labellna. With- 
dra w all of the withdrawable contents, using a suitable 
hypodermlc needle and syringe, and quantltatlveły dilute 
with Mobile phase to obtain a solution contalning about 
0,16 mg of cefoperazone per mL. 

4ssay preporation 2 (where the tabel States the quantity 
of cefoperazone in a given volume of constituted solution)— 
Constitute Cefoperazone for Injection in a volume of water, 
accurately measured, correspondlng to the vo!ume of sol- 
vent specified in fhe labeling. Quantitatively dilute an accu¬ 
rately measured volume of the constituted solution with Mo¬ 
bile phase to obtain a solution contalning about 0.16 mg of 
cefoperazone per mL, 

Procedurę —Separately fnject equal volumes (about 10 pL) 
of the Standard preporation and the Assay preporation into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks, CaTculate the quan- 
tity, in pg of cefoperazone per mg, of the Cefoperazone for 
Injection taken by the formula: 

10Q0(C / M)(ru / r 5 ) 

in which C is the concentration, in mg of cefoperazone (Cas 
H^NsCtó) per mL, of the Standard preporation; M is the 
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extent of dilution; and r u and fs are the peak responses ob- 
talned from the Asicy preparation and the Standard prepara¬ 
tion, respectively. Cafcutate the quantity / In mg, of cefoper¬ 
azone (C 25 H 27 N 9 O 8 S 2 ), withdrawn from the Container, or sn 
the portion of constituted solution taken by the formula: 

( L / D )( Q ( rv / rs ) 

in which L is the labeled quantity, in mg, of cefoperazone 
(Czs HzzNnOaSz), in the Container, or in the volume of eon- 
stlfuted solution taken; and D is the concentration, in mg of 
cefoperazone CCz^H^^N^ObSz) per ml, of Assay preparation 1 
or Assay preparation 2, based on the labeled quantity in the 
Container or in the portion of constituted solution taken, 
respectively, and the extenf of dilution; and the other terms 
are as defined therein. 


Cefoperazone Sodium 


M 

«v 




rft 



Tl > 

CHj 


. .Pt 

T h 


CzsHzeNgNaOaSz 667.65 

5-Thia-1 -azab[cydo[4.2.0]oct~2-ene-2-carboxyHc acid, 
7-[[[[(4-ethyl-2,3-dioxo- 

l-piperazinyl)carbonyl]amEno3(4-hydroxyphenyl)acety[]amino]- 
3-[[( 1 -methyf-1 H-tetrazol-5-yl)thio]methyl]-8-oxo-, 
monosodium salt, [6R-[6a t 7 
Sodium (6fl,7/f)-7-[(fl)-2-(4-ethyl-2,3-dioxo- 
I -piperazEnecarboxamido)-2-(p-hyd roxy pheny i)acetam ido- 
3-[[(1 ‘methyl-H-tetrazof-5-y])tnio]methyl]-8-oxo-5-thia- 
i-azabicyclo[4.2,0]oct“2“ene-2<arboxytate 
[62893-20-3], 


» Cefoperazone Sodium eon ta i ns the eauivalent 
of not less than 870 pg and not morę tnan 
1015 pg of cefoperazone (C^sH^^NgOeS^) per mg, 
calculated on the anhydrous basis. 


Packaging and storage —Preserve in tight containers. 

La bel i ng —Where it is intended for use in preparing inject- 
able dosage forms, the tabel States that it is sterile or must 
be subjected to further processing during the preparation of 
injectaole dosage forms. 


USP Reference starodards (II)— 

USP Cefoperazone Dihydrate RS 
USP Endotoxin RS 

Identification— 

A: The retention time of the major peak for cefoperazone 
in the chromatogram of the Assay preparation corresponds 
to that in the chromatogram of the Standard preparation, as 
obtatned in the Assay. 

B: It responds to the tests for Sodium (191). 

Crysfallimty (695): meets the requirements. 
pH (791): between 4,5 and 6.5, in a solution (1 in 4). 
Water D eter mi nation, Method f {921 ): not morę than 
5,0%. 

Other reguirements— Where the tabel States that 
Cefoperazone Sodium is sterile, it meets the requireETients 
for Sten lity and Bacterial endotoxins under Cefoperazone for 
Injection, Where the la bel States that Cefoperazone Sodium 
must be subjected to further processing during the prepara¬ 
tion of Injectable dosage forms, it meets the reguirements 


Assay— 

Mobile phase —Place 14 mL of triethy[aminę and 5.7 mL 
of dacia! acetrc acid in a 100-mL votumetric fiask, dilute 
witn water to volume, and mix, Prepare a suitable mixture 
of water, acetonitrile, 1 N acetic acid, and this solution 
(876:120:2.8:1.2). Filter through a membranę filter (1-pm or 
finer porosity), and degas. 

Standard preparat ton— Des sol ve a suitable guantity of USP 
Cefoperazone Dihydrate RS, accurately weighed, in Mobile 
phase to obtain a solution havtng a known concentration of 
about 0.1 6 mg of cefoperazone (C^H^NgOaS^) per mL 

Assay preparation —Using a suitable guantity of Cefoper¬ 
azone Sodium, accurately weighed, proceed as directecl 
under Standard preparation . 

Chromatographic system (see Chromatography <621))—The 
figuid chromatograph is eauipped with a 254-nm detector 
and a 4.0-mm x 30-cm cotumn that contains packing 11. 
The flow ratę Is about 2 mL per minutę. Chromatograph the 
Standard preparation , and record the peak responses as di- 
rected under Procedurę: the relative standard deviation for 
replicate injections is not morę than 2,0%, and the tailing 
factor is not morę than 1.5. 

Procedurę —Separately inject equal volumes (about 10 j.i L) 
of the Standard preparation and the Asscry preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks. Calculate the quan- 
tity, in pg of cefoperazone per mg, of the Cefoperazone 
Sodium taken by the formula: 

1000 (Cf M)(r u frs) 

in which Cis the concentration, in mg of cefoperazone 
(CzsH^NoO&Sz) per mL, of the Standard preparation; M is the 
concentration, in mg per mL, of the Assay preparation based 
on the weight of Cefoperazone Sodium taken and the ex- 
tent of dilution; and r v and r& are the peak responses from 
the Assay preparation and the Standard p rep ara f hn, respec- 
tively. 


Ceforanide 



C20H 2] N 7 O 6 S 2 519,55 

5-Thia-l-azabicydo[4 ł 2.0]oct-2-ene-2-carboxylic acid, 7-[[ 
[2-(am inomethy l)phenyl]acetyl]am ino]-3- [[[1 -(carboxy- 
m et hy I) 1 H- te t raz o I -5 -y f] th i o] m ethy I ] - 8 - oxo (6 R- trans )-, 
(6fl / 7/?)-7“[2-(ot-AminO“0“tolyl)acetamido]-3-[[ 

[1 -(carboxymethyl> 1 ff“tetrazol-5“y[jthio]methyi]-8oxo- 
5 -thia-1 -azabicyclo[4,2,0]oct-2-ene-2-ca rboxylic acid. 
7-[o-(Aminomethyf)pheny[acetamido]-3-[[ 

[1 -(carboxymethy[)-l f/-tetrazol-5-yt]thio]methyl]- 
3-cephem-4-carboxylic acid [60925-61-3]. 

» Ceforanide contains not less than 900 pg and 
not morę than 1050 pg of ceforanide 
(C 2 oH 2 iN 7 0 6 S 2 ) per mg. 

Packaging and storage— Preserve in tight containers. 

La beli ng— Where it is intended for use in preparing inject- 
able dosage forms, the labei States that it is sterile or must 
be subjected to further processing during the preparation of 
injectaole dosage forms. 

USP Reference sfatidards (I I)— 
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IdentEfication— 

A: infrared Absorption (197M), 

B: The retention time of the major peak for ceforanide in 
the chromatogram of the Assoy preparation corresponds to 
that in the chromatogram of tne Standard preparotion , as 
obtained in the Assoy. 

Bacterial EndoLoxiii5 Test (85)—Where the label States 
that Ceforanide is stenie or must be subjected to further 
Processing during the preparation of injectable dosage 
forms, it contains not morę than 0,25 USP Endotoxln Unit 
per mg of ceforanide, 

Sterility Tests (71)— Where the label States that Ceforanide 
is stenie, it meets the reguirements when tested as directed 
for Membranę Filtration under Test for Sterility of the Product 
to be Examined t except to dissalve 6 g of Ceforanide in Fluid 
A to each 1000 ml_ of which has been added 10 g of stenie 
L-lysine, and to rinse the membranę with Ehree 100-mL por- 
tions of Fluid D and one 100-mL portion of Fluid A , 
pH (791): between 2.5 and 4.5, in a suspension contain- 
ing 50 mg per ml. 

Wat er Petermiraation, Method l (921): not morę than 
5.0%. 

Assay— 

Mobile phase —Mix 18 ml of tetrabutylammonium hy- 
droxide solution (1 in 10) and 8.6 ml or 11 N potassium 
hydroxide, and add the mixture to 700 ml of water. Add 
200 mL of methanol, adiust with phosphoric acid to a pH of 
7.0, and add water to obtain 1000 ml of solution, making 
adjustments if necessary (see System Suitability under Chro- 
matography (621)). Filter, usinq a filter havinq a porosity of 
1 jum or finer, and degas. 

Standard preparation —Dissolve an accurately weighed 
guantity of USP Ceforanide RS in Mobile phase to obtain a 
solution having a known concentration of about 1 mg per 
mL, Use this solution within 5 minutes. 

Assoy preparation—U sing a suitable quantity of Cefora¬ 
nide, accurately weighed, proceed as directed under Stan¬ 
dard preparation. Use this solution within 5 minutes. 

Chromatographic system (see Chromatography (621))—The 
liguid chromatograph is equipped with a 254-nm detector 
and a 4-mm x 30-cm column that contains 5- to 10-)im 
packing LI. The flow ratę is about 1 mL per minutę. Chro¬ 
matograph the Standard preparation , and record the peak 
responses as directed under Procedurę; the column efrictency 
determined from the anaiyte peak is not less than 1900 the- 
oretical plates; the taiJing factor for the anaiyte peak rs not 
morę than 1.2; the capacity factor, /4, is not less than 1.8 
and not morę than 5,0; and the reiative standard deviation 
for replicate injections is not morę than 1,5%* 

Procedurę —Separately inject egual volumes (about 10 (iL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks. CaTculate the guan¬ 
tity, in pg, of in each mg of the Ceforanide 

tafcen by the form ufa: 

( CP/M)(fu/rs ) 

in which C is the concentration, in mg per mL, of USP 
Ceforanide RS in the Standard preparation; P h the potency, 
in pg per mg, of the USP Ceforanide RS; M is the concen¬ 
tration, in mg per mL, of the Assay preparation , based on 
the amount of Ceforanide taken and the extent of dilution; 
and ru and rs are the peak responses obtained from the 
Assoy preparation and the Standard preparation , respectively. 


Ceforanide for Bnjectfom 

» Ceforanide for Injection is a sterile mixture of 
Ceforanide and L-lysine. It contains not less than 
900 ng and not morę than 1050 jig of ceforanide 
(C 20 H 21 N 7 O 6 S 2 ) per mg on the L-lysine-free basis, 
and not less than 90.0percent and not morę 
than 115.0 percent of the labeled amount of 
C20H21 (NbOeSj- 


Change to read: 

Packaging and storage—Presen/e as described in *Pack - 
aging and Storage Reguirements (659), injection Packaging , 
Packaging for constitution* <cn 1 - 1^201 n* 

USP Heference standards (11}— 

USP Ceforanide RS 
USP Endotoxin RS 

Id e nt if k at S o n— 

A: The retention time of the major peak for L-lysine in 
the chromatogram of the Test preparation corresponds to 
that in the chromatogram of tne Standard preparation , as 
obtained in the test for Content of l-lysine * 

B: The retention time of the major peak in ceforanide in 
the chromatogram of the Asscy preparation corresponds to 
that in the chromatogram of the Standard preparation; as 
obtained in the Assay. 

Bacferiai EndotoxEns Test (85)—It contains not morę 
than 0,25 USP Endotoxin Unit per mg of ceforanide. 
SteriGity Tests (71)—it meets the requirements when 
tested as directed for Membranę Filtration under Test for Ste- 
rility of the Product to be Examined t except to constitute each 
Container with 3 mL of Fluid A for each g of ceforanide eon- 
tained therein, and to rinse the membranę with three 
1 00-mL portions of Fluid 0 and one 100-mL portion of Fluid 
A. 

pH (791): between 5.5 and 8.5, when constituted as di¬ 
rected in the labeling. 

Wateir Determinalion, Method l (921): not morę than 
3*0%. 

Partlculate Matier In Injections (788): meets the re- 
quirements for smalhvo!ume injections. 

Content of L-lysine— 

Mobile phase —Mlx 62 volumes of methanol and 38 
volumes of water, and adjust with glaciaf acetic acid to a pH 
of 3,0, making adjustments if necessary (see System Suitabil¬ 
ity under Chromatography (621)). 

Stock sfor?dard solution —Transfer about 36 mg of L-lysine, 
accurately weighed, to a 100-mL volumetric fi asie, di lute 
with water to volume, and mix. 

Standard preparation —Transfer 2.0 ml of Stock standard 
solution to a glass-stoppered, 10-mL vofumetric fiask, add 
2.0 mL of a 1.4% solution of tris(hydroxymethyi)amino- 
methane and 3,0 mL of a 1.5% solution of 1~ffuoro-2,4-dini- 
trobenzene In dehydrated alcohol, insert the stopper tightly, 
and mix, Heat at 50° in a water bath for 30 minutes. Re- 
move the fiask from the water bath, allow to coof, di fu te 
with methanol to volume, and mtx. 

Test preparation —Transfer about 150mg of Ceforanide 
for Injection, accurately weighed, to a 100-mL vo!umetric 
fiask, add water to volume, and mix. Transfer 2,0 mL of the 
resulting solution to a glass-stoppered, 1 0-mL voiumetric 
fiask, and proceed as directed under Standard preparation f 
beginning with "add 2.0 mL of a 1.4% solution of tris(hy- 
d roxy methy l)am i no metha ne." 
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Chromatogrophic system (see Chromo tog raphy (621))—The 
lrquid chromatograph is eauipped with a 254-nm detector 
and a 4*ó-mm x 25-cm column that contains 5- to 10-pm 
packing LI. The flow ratę is about 1.5 ml per minutę* Chro¬ 
matograph the Standard preparation, and record the peak 
responses as direeted under Procedurę: the column efficlency 
determined from the denvatized L-lysine peak is not less 
than 1 500 theoretical plates; the tai ling factor for the same 
peak is not morę than 1.3, the resolution; between the 
derivatized L-lyslne peak and the 1“fluoro-2,4-d3nitrobenzene 
peak is not less than 4,5; the capadty factor, K, is not less 
than 4 and not morę than 6; and the refative standard 
deviation for replicate injections is not morę than 1 *5%. 

Procedurę —Separately inject equal volumes (about 20 pL) 
of the Standard preparation and the Test preparation into the 
chromatograph, record the chromatograms, and measure 
the responses for the major peaks* Calculate the percentags 
of L-lysine in the Ceforanide for Inject Eon taken by the 
formula: 

10(C/MXfr/fl3 

in which C is the concentration, in pg per ml, of L-lysine in 
the Stock standard solution ; M is the guantity, in mg, of 
Ceforanide for Injection taken; and fu and r* are Ehe peak 
responses obtained from the Test preparation and the 
dard preparation , respeetlve!y. Use this percentage to calcu- 
tate, on an L-lysine-free basis, the result from Assay prepara¬ 
tion 1 obtained as direeted in the Assay * 

Other repjujiirements—ft meets the requirements for Uni- 
formity of Dosage Units (905) and for Labeling (7), La bek and 
La beling for fhjectable Products. 

Assay — 

Mobile phase f Standard preparation, and Chromatogrophic 
system —Prepare as dErected in the Assay under Ceforanide. 

Assay preparation 1 —Dissolve a suitable quantity of 
Ceforanide for Injection, accurately weighed, in Mobiie 
phase, and dilute quantitatively and stepwise with Mobile 
phase to obtain a solution having a concentration of about 
1 mq of ceforanide per mL. Use this solution within 5 min- 
utes. 

Assay preparation 2 (where it is represented as being in a 
single-dose Container) —Constitute Ceforanide for Injection 
in a volume of water, accurately measured, corresponding 
to the volume of solvent spedfied in the fabeiing. Withdraw 
afl of the withdrawable contents, using a suitable hypoder- 
mic needte and syringe, and dilute quantitatively and step- 
wise with Mobile phase to obtain a solution contatning 
about 1 mg of ceforanide per mL. Use this solution within 
5 minutes* 

Assay preparation 3 (where the label States the guantlty 
of ceforanide in a given voiume of constituted soEution)— 
Constitute Ceforanide for Injection in a vo!ume of water, 
accurately measured, corresponding to the voiume of sol- 
vent specified in the labeling, Dilute an accurately measured 
volume of the constituted solution quantrtatively and step¬ 
wise with Mobile phase to obtain a solution containing 
about 1 mg of ceforanide per mL. Use this solution within 
5 minutes. 

Procedurę —Proceed as direeted for Procedurę in the Assay 
under Ceforanide. Calcu late the quantity, in gg, of cefora¬ 
nide (C2 gHziN?065z) in each mg of the Ceforanide for Injec- 
tion taken by the formula: 

(CP/MKajM) 

in which M is the concentration, in mg per mL, of Assay 
preparation 1 based on the weight of Ceforanide for Injec- 
tlon taken and the extent of dilution, and the other terms 
are as defined therein. Galculate the quantity, in mg, of 


CzoHzjNzOsSz wlthdrawn from the Container, or in the por- 
tion of constituted solution taken by the formula: 

(L/ D)(CP / 1000)(ru/ fs) 

En which L is the labeled quantity, in mg, of ceforanide in 
the Container, or in the volume of constituted solution 
taken; D fs the concentration, in mg of ceforanide per ml, 
of Assay preparation 2 or Asjoy preparation 3 , basea on the 
labeled quantity in the Container or in the portEon of consti¬ 
tuted soiutfon taken, respectivefy; and the extent ot dilution, 
and the other terms are as defined therein* 


Cefotaxime SrajjectBcm 

DEFINITION 

Cefotaxime Injection is a sterile solution of Cefotaxime So¬ 
dium in Water for Injection. It contains one or morę suita¬ 
ble buffers, and it may contain Dextrose or Sodium Chlo- 
rlde as a tonicity-adjusting agent, It contains the 
equivalent of NLi 90.0% and NMT 110.0% of the labeled 
amount of cefotaxEme (Ci ć H 17 N 5 G75z)* 

IDENTIFICATION 

*> A, The retentEon time of the major peak in the Sample 
solution corresponds to that of the Standard solution, as 
obtained in the Assay , 

ASSAY 
® Procedurę 

Buffer: 7.1 g/L of anhydrous dibasic sodium phosphate 
in water, adjusted with phosphoric acid to a pl-l of 6*25 
Solution A: Methanol and Buffer (14:86). Pass through 
a filter having a porę size of 0.5 pm or less, and degas 
before use, 

Solution B; Methanol and Buffer (40:60), Pass through 
a filter having a porę size of 0*5 pm or less, and degas 
before use* 

Mobife phase: See Tobie 1. 


Table 1 


Time 

(min) 

Solution A 

1 

Solution B 

<%) 

0 

100 

0 

7 

100 

0 

9 

80 

20 

16 

80 

20 

46 

0 

100 

51 

0 

100 

56 

100 

0 


Standard solution: 0,8 mg/mL of USP Cefotaxime So¬ 
dium RS in Solution A , Use this solution promptfy* It 
may be used within 24 h if stored in a refrrgerator* 

System suitability solution: MEx 1 ml of Standard solu¬ 
tion , 7.0 mL of water, and 2*0 mL of methanol* Add 
25 mg of sodium carbonate, mix, and allow to stand at 
room temperaturę for 10 min, with occasional swirling. 
Add 3 drops of glacial acetic add and 1 mL of Standard 
solution , 

Sensitivity solution: l*6jjg/mL of USP Cefotaxime So¬ 
dium RS in Solution A 

Sample solution: Nominafly 0.8 mg/mL of cefotaxime, 
prepared as foliows. Allow one Container of Injection to 
thaw, and mix* Transfer an aliauot of the Injection to a 
suitable vo3umetric fiask, and dilute with Solution A to 
volume. 
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Chromatographic system 

(See Chromotograpny {621 ) t System Suitability.) 

Modę: LC 

Detector: UV 235 nm 

Column; 3.9-mm x 15-cm; 5-j.im packing LI 

Cofumn temperaturę: 30° 

Flow ratę: 1 mL/min 
Injection volume: 10 jiL 
System suitability 

Samples: Standard solution, System suitability solution, 
and SensitMty solution. [Notę—T he retention ti mes for 
desacetykefotaxtme and cefotaxime in the System suit - 
ability solution are 3.5 min and 14 min, respectively. 
The retention time for cefotaxime in the Standard solu¬ 
tion is 12-15 min.] 

Suitability requirements 

Sensitivity: The response of the cefotaxime peak 
from the SensitMty solution is between 04 8% and 
0 .22% of the response of the cefotaxime peak of the 
Standard solution. 

Resolution: NLT 20 between desacetylcefotaxime and 
cefotaxEme, System suitability solution 
Tailing factor: NMT 2, Standard solution 
Rdative standard deviation: NMT 1.5%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeEed amount of 
cefotaxime (Ci 6 H^NsO?S 2 ) In the portion of Injection 
taken: 

Resuit - (fu/r$) x (Cs/Cu) x P x 100 

r u - peak area of the Sample solution 

r$ = peak area of the Standard solution 

Cs ~ concentration of USP Cefotaxime Sodium RS 
in the Standard solution (mg/mL) 

Cy - nominał concentration of tefotaxlme in the 
Sample solution (mg/mL) 

P - potency of cefotaxime in USP Cefotaxime 
Sodium RS (Lig/mg) 

Acceptance criterla: 90.G%-1 1 0.0% 

IMPURmES 

® ORGANIC IMPURITIES 

Mobile phase, Standard solution. System suitability 
solution, Sensitivity solution, Sample solution, Chro¬ 
matographic system, and System suitability: Proceed 
as directed in the Assay. 

Analysis 

Calculate the percentage of each impurity in the por- 
tion of Injection taken: 

Resuit - ru/(r T + r c ) x 100 

r u — peak area of each indfvidua! impurity 

rr = sum of a El of the Impurity peak areas 

rc - peak area of cefotaxime 

Acceptance criteria 

Disregard any impurity peak tbat Is less than 0.1%. 
tndividual impurities: NMT 6.0% 

Total impurities: NMT 10.0% 

SPECIHC TESTS 

* Bacteriał Endotoxłns Test (85): NMT 0.20 USP Endo- 

toxin Unit/mg of cefotaxlme 
o Sterilsty Tests (71): It meets the reguirements when 
tested as directed in Test for Sterility of the Product to Be 
Examined t Membranę Filtra tion. 

* PH (791): 5.0-7.5 

o Particulate Matter im Injections (788): It meets the re- 
guirements for small-volume injections. 


ADDGTOONAL REQUIREMENTS 

» Packageng and Storage: Preserve tn slngle-dose contain- 
ers, as described in Packaging and Storage Requirements 
(659), Maintain in the frozen State. 

^ Labeung: !t meets the reguirements in Labellng (7), La- 
bels and Labefing for Injectable Products, The label States 
that it is to be thawed just before use, descnbes condt- 
tions for proper storage of the resultant solution, and 
dtrects that the solution is not to be refrozen. 

■ USP REFEftENCE Standards (11) 

USP Cefotaxime Sodium RS 
USP Endotoxin RS 


CefotaxSme for BtriiectBOH 

DEFINITION 

Cefotaxime for Injection contains an amount of Cefotaxime 
Sodium equlvafent to NLT 90,0% and NMT 115.0% of 
the iabeled amount of cefotaxlme (CieHuNsO^). 

IDEKTE FD C ATION 

Where the label Indicates that there are no added 
substances; 

* A. INFRARED ABSORPTION (197K) 

o B. Identification Tests—General, Sodium (191): Meets 
the requirements 

Where the label indicates that there are added substanees: 

* C. The retention tlme of the major peak of the Sample 

solution 1, 2, 3, or 4 corresponds to that of the Standard 
solution ( as obtained in the Assay. 

ASSAY 
» Procedurę 

Buffer: 7.1 g/L of anhydrous dibasic sodium phosphate 
in water, adjusted witn phosphoric add to a pH of 6.25 
Solution A: Methanol and Buffer (14:86). Pass through 
a filter having a porę slze of 0.5 firn or ftner, and degas 
before use, 

Solution B: Methanol and Buffer (40:60). Pass through 
a filter having a porę size of 0.5 pm or flner, and degas 
before use. 

Mobile phase: See Table 1. 


Tobie 1 


Time 

(min) 

Solution A 
(%1 

Solution B 
(%•) 

0 

100 

0 

7 

100 

0 

9 

80 

20 

16 

80 

20 

46 

0 

100 

51 

0 

100 

56 

100 

0 


Standard solution: 0.8 mg/mL of USP Cefotaxlme So¬ 
dium RS in Solution A . Use this solution promptly. It 
may be used within 24 h if stored in a refrtgerator. 

System suitability solution; Mlx 1 ml of Standard solu - 
tiorif 7.0 mL of water, and 2.0 ml of methanol. Add 
25 mg of sodium carbonate, mix, and allow to stand at 
room temperaturę for 10 min, with occasiona! swiriing, 
Add 3 drops of glacial acetk add and 1 mL of Standard 
solution . 

Sensitivity solution: 1.6 jig/mL of USP Cefotaxime So¬ 
dium RS in Solution A 

Sampie solution 1 {for use where the Weight Variation 
test is to be performed): 0.8 mg/mL of Cefotaxime for 
Injection in Solution A. Use this solution promptly. It 
may be used within 24 h if stored in a refrlgerator. 
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Sam ple solution 2 (for use in assaying yials and Infusion 
bottles packaged for dlspensing): Nominally 0,8 mg/ 
ml of cefotaxime, prepared as follows. Gonstitute one 
Container of Cefotaxime for Injection with the smallest 
volume of diluent specified in the labeling. Invert the 
Container, and withdraw aJI of the withdrawable con¬ 
tents of the Container with a hypodermic needle and 
syringe, Transfer the contents of the syringe to a 
1 00-mL volumetric fiask, dilute with Solution A to vob 
u me, and mix, Do not rinse the syringe or Container, 
Dilute a suitable aiiquot of this solution with Solution A 
Use this solution promptly. ft may be used within 24 h 
if sto red in a refrigerator. 

Sampie solution 3 (for use In assaying plggyback infu- 
slon bottles): Nominally 0,8 mg/mL of cefotaxIme, pre- 
pa red as foliows, Gonstitute one Container of Cefotax- 
Ime for Infection with the smallest vofume of diluent 
recommended in the labeling, using the directions 
specified In the labeling, lnvert the Container, and with¬ 
draw all of the withdrawable contents of the Container 
with a hypodermic needle and syringe. Transfer the 
contents of the syringe to a 100 -mL volumetric fiask, 
dilute with Solution A to yolume, and mix. Do not rinse 
the syringe or Container, Dilute a suitable aliquot of this 
solution with Solution A Use this solution promptly, It 
may be used within 24 h If stored in a refrigerator. 
Sampie stock solution 4 (for use in assaying pharmacy 
bulk packages where the label states the quantity of 
cefotaxime in a glven volume of constituted solution): 
Nominally 10 mg/mL of cefotaxime, prepared as fol- 
lows. Gonstitute one Container of Cerotaxime for injec¬ 
tion with the volume of diluent specified in the label¬ 
ing. With a hypodermic needle and syringe, withdraw a 
suitable aliguot of the reconstituted product, transfer to 
a suitable volumetric fiask, dilute with Solution A to vol- 
ume, and mix. Do not rinse the syringe or Container. 
Sampie solution 4: Nominally 0.8 mg/mL of cefotax- 
ime from Sampie stock solution 4 in Solution A. Use this 
solution promptly* It may be used within 24 h if stored 
in a refrigerator. 

Chromatographic system 
(See Chromatography (62^, System Suita bili ty.) 

Modę: LC 

Detector: UV 235 nm 

Golumn: 3.9-mm x 15-cm; 5-jim packing 11 

Column temperaturę: 30° 

FIow ratę: 1 ml/min 
Injection volume: 1 0 pL 
System suitability 

Samples: Standard solution. System suitability solution, 
and Sensitivity solution . [Notę—T he retention times for 
desacetylcefotaxime and cefotaxime In the System suit¬ 
ability solution are 3*5 min and 14 min, respectivefy. 

The retention time for cefotaxime in the Standard solu¬ 
tion is 12-15 min,] 

Suitability requirements 

Sensitivity: The response of the cefotaxime peak 
from the SensitMly solution is between 0.18% and 
0 . 22 % of the response of the cefotaxime peak of the 
Standard solution , 

Resolution: NLT 20 between desacetylcefotaxime and 
cefotaxrme, System suitability solution 
Tailing factor: NMT 2, Standard solution 
Relative standard deviatron: NMT 1.5%, Standard 
solution 
Analysis 

Samples: Sampie solution 7, or Sampie solution 2, or 
Sampie solution 3, or Sampie solution 4 t and Standard 
solution 

Calculate the percentage of the labeled amount of 
cefotaxime (C 16 H 17 N 5 G 7 S 2 ) withdrawn from the Con¬ 


tainer, or in the portion of Cefotaxime for [njection 
taken: 

Result = (r u frs) x (C$fC u ) x P x 100 

fu - peak area of the Sampie solution 

rs = peak area of the Standard solution 

Q = concentratlon of USP Cefotaxime Sodium RS 
In the Standard solution (mg/mL) 

Cu = nominał concentration of cefotaxime In 
Sampie solution 7, 2, i, or 4 (mg/mL) 

P - potency of cefotaxime in USP Cefotaxime 
Sodium RS (ttg/mg) 

Acceptance crtteria: 90.0%-115.0%. Where the test 
for Uniformity of Oosage Units has be en peformed using 
the Procedurę for Content Uniformity; use the average ot 
these determlnations as the Assay value, 

PERFORMANCE TESTS 

* Uniformity of Dosage Units (905): Meets the 
reguirements 

IMPURIT1ES 

e ORCANIC 0MPURITIE5 

Mobile phase; Standard solution; System suitability 
solution; Sampie Solutions 1, 2, 3 or 4; Chromało- 
graphic system; and System suitability: Proceed as 
directed in the Assoy. 

Analysis 

Calculate the percentage of each impurity in the por¬ 
tion of Cefotaxime for Injection taken: 

Result = ru/(rr + r c ) x 100 

ru = peak area of each indMdua! impurity 

r T = sum of all of the impurity peak areas 

rc = peak area of cefotaxime 

Acceptance critena 

Disregard any impurity peak that is less than 0,1%. 

Indivldual impurlties: NMT 6.0% 

Total impurities; NMT 10.0% 

SPECIFIC TESTS 

o Constituted Solution: At the time of use, it meets the 
reguirements in Injections and Implanted Drag Products 
(1) y Specific Tests, Completeness and darity of Solutions , 

* Bacterial Endotqxins Test (85): NMT 0.20 USP Endo- 
toxin Unit/mg of cefotaxime 

* Sterility Tests (71): lt_ meets the requirements when 

tested as directed for Test for Sterility of the Product to Be 
Examined, Membranę Filtra don. 

* Particulate Matter in Injections (788): it meets the re¬ 
guirements for smal]-volume injections. 

* PH (791) 

Sampie solution: 100-mg/mL solution 
Acceptance enteria: 4.5-6,5 
® Loss ON DRYJNG (731) 

Analysis: Dry at 100 a -105° for 3 h, 

Acceptance criteria: NMT 3.0% 
o 0THER Requirements: It meets the reguirements in Label¬ 
ing (7), Lobels and Labeling for injectable Products . 

A0OBTIONAL REQUDREMENT5 
Change to read: 

o Packaginc and Storage: *Packąging and Storage Re¬ 
guirements (659), Injection Packaging, Packaging for cćnsti- 
tutionm (CN ]-May-2017) ł 



USP 40 


Offidal Monographs / Cefotaxime 3279 


* USP Reference Standards <11} 
USP Cefotaxime Sodium RS 
USP Endotoxin RS 


Cefotaxime Sodium 



C 1( Hi ( N s NaO ? 5 2 477.45 

5-Thia-l-azabicydG[4,2.Q]oct-2-ene-2-carbGxyiic acjd, 3- 
[(acetyloxy)methyl]“7-tt(2-amino-4-thiazolyl)(methoxy]mi- 
no)acetyl]amino]-8~oxo-, monosodium salt, [6R-[6a f 7fi 
(7)]]-; 

Sodium (ófl,7fl)-7-[2-(2-amino-4-thiazolyl)glyoxylamido]- 
3-(hydroxy methy l)-8-oxo-5-th ia- 1 -aza bicydo [4 .2,0]od> 
2-ene-2-carboxylate 7 2 -(Z)-(0-methyloxime), acetate (es¬ 
ter) [64485-93-4]. 

DEF9N9TION 

Cefotaxime Sodium eon tai ns the equivalent of NLT 916 jag/ 
mg and NMT 964 pg/mg of eefotaxime (C^Ht 7 ^ 0752 ), 
calcu [ated on the dried basis. 

IDENTIFICATION 

e A. INFRARED ABSORPTION (197K) 

e B. The retention time of the major peak of the Sampie 
soiution torresponds to that of the Standard soiution, as 
obtatned in the Assay. 

o C Identification Tests—General, Sodium (191): It meets 
the requirements. 

ASSAY 

o Procedurę 

Buffer: 7.1 g/L of anhydrous dibasic sodium phosphate 
in water. Adjust with phosphork add to a pH of 6.25. 
Soiution A: Methanoi and Buffer (14:Z6) 

Soiution B: Methanoi and Buffer (40:60) 

Mobile phase: See Tobie h 


TabJe 1 


Time 

(micp 

Soiution A 
(%) 

Soiution B 

_ 

0 

100 

0 

7 

100 

0 

9 

80 

20 

16 

80 

20 

45 

0 

100 

50 

0 

100 

55 

100 

0 

65 

100 

0 


System sultability stock soiution: 0,08 mg/mL each of 
USP Cefetamet RS and USP Cefotaxime Related Com- 
pound E RS prepared as foilows* Dissolve USP 
Cefetamet RS and USP Cefotaxime Related Compound 
E RS in the minimum volume of methanoi. Sonicate, if 
necessary, and di] u te with Soiution A to volume. 

System suitability soiution: 8 pg/mL each of cefetamet 
and cefotaxime related compound E from System suita¬ 
biHty stock soiution in Soiution A. Storę refrigerated, and 
use within 24 h. 

Standard soiution: 0.8 mg/mL of USP Cefotaxime So¬ 
dium RS in Soiution A. Storę refrigerated, and use within 
24 h. 


Sensitivity soiution: 1.6 pg/mL of USP Cefotaxime So¬ 
dium RS from the Standard soiution in Soiution A. Storę 
refrigerated, and use within 24 h, 

Sampie soiution: 0.8 mg/mL of Cefotaxime Sodium in 
Soiution A, . Storę refrigerated, and use within 24 h. 
Chromatographk system 
(See Chromatograpiiy <621), System SuitabiHty.) 

Modę: LC 

Detector: UV 235 nm 
Column; 3.9-mm x 1 5-cm; 5-pm packing LI 
Temperatures 
Column: 30° 

Autosampler: 4 D 
Flow ratę: 1 mL/min 
injection volume: 10 pL 
System suitability 

Samples: System suitability soiution , Standard soiution , 
and SensitMty soiution 

[Notę—S ee Tobie 2 for relative retention times.] 
Suitability requirements 

Resolution: NLT 1.5 between cefetamet and cefotax- 
ime related compound E, System suitability soiution 
Tailrng factor: NMT 2, Standard soiution 
Relative standard deviation: NMT T.5%, Standard 
soiution 

$ensitivity: Calcu la te the peak response ratio: 

Result - (rjrs) x 1 00 

ru = peak response from the SensitMty soiution 

r$ - peak response from the Standard soiution 

Acceptance oriterra: G.18%-0,22% 

Analysis 

Samples: Standard soiution and Sampie soiution 
Calcuiate the guantity, in pg/mg, of cefotaxime 
(C 16 H 17 N 5 O 7 S 2 ) in the portion of Cefotaxime Sodium 
taken: 

Result - ( rufr$ ) x { QfC v ) x P 

fu - peak response from the Sampie soiution 

r 5 = peak response from the Standard soiution 

Cs - concentration of USP Cefotaxime Sodium RS 
in the Standard soiution (mg/mL) 

Cu = concentration of Cefotaxime Sodium m the 
Sampie soiution (mg/mL) 

P - potency of cefotaxime in USP Cefotaxfme 
Sodium RS (iig/mg) 

Acceptance criteria: 91 6-964 fig/mg on the dried basis 

IMPURITIE5 

® ORCANIC IMPURITIES, PROCEDURĘ 1 

Use Organie Impurities, Procedurę l f when the impurity 
profile includes N-formyl cefotaxime and cefotaxime 
dioxime* 

Buffer, Soiution A, Soiution B, Mobile phase, System 
suitability soiution, Sensitivity soiution. Standard so- 
lution, Sampie soiution, Chromatographic system, 
and System suitability: Proceed as directed in the 
Assay . 

Analysis 

Sampie: Sampie soiution 

Calcuiate the percentage of each impurity in the por¬ 
tion of Cefotaxime Sodium taken: 

Result = [ru/(/> + r c )] x 100 

ru - peak response of each individual impurity 

r r = sum of all of the impurity peak responses 

r c = peak response of cefotaxime 
Acceptance criteria: See Tobie 2. The reporting thresh- 
old is 0 . 1 %. 
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Table 2 


Name 

Relatiue 

Retention 

Time 

Acceptance 
Criteria, 
NMT (°/ 0 \ 

D ea eetv 1 c efotax i me* 

0.26 

1.0 

Cefetamet b 

0.52 

1.0 

Cefotaxime reiated 
compound & 

0.62 

TO 

Cefotaxime 

TO 

__ 

N- Formyl cefotaxime jJ 

1.8 

1,0 

£-Cefotaxime p 

2.2 

TO 

Cefotaxime dimer 1 

23 

1.0 

Cefotaxime dioxlmeQ 

3.0 

0.2 

Any 3ndividual unspecified 
Emnurity 

— 

0.2 

Total imourities 

— 

3.0 


J (6 R, 7 fi)- 7- [(Z) -2(2 - A m in oth i azo U ■-y I )-2-(me thoxyi m in o) ace Ła m i do]- 3 - 
(hydroxy methy!)-S-oxo-5-th 3a-1 - aza b icydo[4.2.0] oc t-2-e n e-2- earbaxy| Ec ac- 
id. 


b Deace toxy cefotaxi me; (ófi, 7 fi)- 7-[(Z)-2-(2 - Ami n oth i azo I -4-yl )-2-(m eth oxy- 
i m En o)aceta m i do] -3-m e thy I -8-oxo-5- Lhi a-1 -aza b i tyci o [4.2.0] oc Ł-2 -e n e-2 - 
carboxyJic acid. 

c DeacetyicefotaxIme lactone; (Z)-2-(2-AminothEazol-4-yf)-W-[(Safi ł 6fi>1,7- 
diDxo-1,3,4,5a,6,7-hexahydroazetG[2,1 -i)]łuro[3,4-d] [1,3]thiazin-6-y3]-2- 
(m et h oxy 3 m i no)aceta m i d e. 

d (6 fi, 7R}- 3-(Ace toxy m ethy 1}- 7-[(2)-2-(2-forrn am id o Lh fazo I-4-yl)-2-(m eth ox- 
y I mi no)aceta m ido 3-8 -ox O-5-th ia-1 -aza b rcy cl o [4.2.0] o c t-2-e ne -2 -ca rboxy I i c 
add. 

c (6 R f 7 R) - 3 -(At eloxym e thy 1)- 7-[(£)-2 (2-a m i n o t h iazol-4 -y!}-2-(methoxyimi- 
no )acetam id □]- S-oxo-5 - th ia -1 - azab icy do [4.2.0]o c t- 2-e n e -2-carboxy 13 c acid. 
f (6 fi, 7 fi)- 3 -[(4- [(Z)-2-[(ć R, 7 fi)-3-( Ace toxy m e thy l)-2 -c arboxy-5-thi a-1 -a za b E- 
cycl o[4.2.0]oc t- 2 -e n - 7-y I a mi no]-1 - (m e tn oxy 3 m i n o)-2-oxo ethy 1} Lhi azol-2- 
yta m i n o) m ethy I ] - 7- [(£)-2 -(2 - a mi no thi a zol-4 -y 3)-2-(methoxy i m r- 
no)aęetamidoj-8-oxa-5-thia-1-azab3cydo[4.2.0]oct-2ene-2-£arbt)xylic acid. 
«{6/? # 7fiJ-3-(Acetoxyrnetby])'7-t(2)-2-{2-I(Z)-2-(2-aminoth3azol-4-yl)-2- 
(meth oxyi m i no)acetami do] thi azo!-4-yl}-2-(m ethoxy Emi no)aceteim id o]-8- 
oxo-5 -th i a -1 -aza bi cy do[4.2. G]o ct-2-en e-2-ca rboxy Iic a cid. 

• Organsc Hmpurities, Procedurę 2 

Use Organie impurities, Procedurę 2, when the impurity 
profile indudes thra 2 o[ylglyoxalfc methyloKime, 7-ami- 
nocephalosporanic ada, cefotaxime open ring lactone, 
and bromoacetyJ analog. 

Buffer: 3.6 q/L of anhydrous dibasic sodium phosphate 
in water, Adjust with phosphoric add to a pH of 6.2. 
Solution A: Acetonitrile and Buffer (2:98) 

Solution B: Acetonitrile and Buffier (60:40) 

Mobile phase: See Table 3. 


Table 3 


Time 

(mini 

5olution A 

(%) 

Solution B 

(%) 

0 

100 

0 

25 

80 

20 

40 

60 

40 

55 

0 

100 

60 

0 

100 

65 

100 

0 

75 

100 

0 


Diiuent: 4.6 g/L of anhydrous dibasic sodium phos- 
phate and 3.5 g/L of monobasic potassium phosphate 
in water 

System suitability stock solution: 0.1 mg/mL of USP 
Cefotaxime ReJated Compound E RS prepared as fof- 
lows. Dissolve in acetonitrile and Diiuent, using 20% 
and 40% respectivdy of the finał volume, sonicate as 
needed to dissolve, and dilute with Diiuent to voiume. 

System suitability solution: 10 pg/mL of cefotaxime re- 
fated compound E from System suitability stock solution 
and 1 mg/mL of USP Cefotaxime Sodium RS in Diiuent. 
Storę refrigerated, and use within 2 h. 


Standard solution: lOug/mL of USP Cefotaxime So¬ 
dium RS in Diiuent. Storę refrigerated, and use within 2 

Sample solution: 1 mg/mL of Cefotaxime Sodium En 
Diiuent. Storę refrigerated, and use within 2 h. 

Chromalographic system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 235 nm 

Column: 4.6-mm x 25-cm; 5-pm packing LI 

Flow ratę: 1 mL/min 

Injection vofume: lOpL 

Autosampler temperaturę: 4° 

System suitability 

Samples: System suitability solution and Standard 
solution 

Suitability requirements 
Resolution: NLT 4.0 between cefotaxime and 
cefotaxime rdated compound E, System suitability 
solution 

Tai ling factor: NMT 2.0, Standard solution 
Relative standard deviation: NMT 5.0%, Standard 
solution 
Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of each impurity in the por- 
tion of Cefotaxrme Sodium taken: 

Result = (rufr s ) x (Cs/Cu) x P x F x 1 00 

ru - peak response of each impurity from the 
Sample solution 

r$ - peak response of cefotaxime from the 
Standard solution 

Cs = concentration of USP Cefotaxime Sodium RS 
in the Standard solution (mg/mL) 

Cu = concentration of Cefotaxime Sodium in the 
Sampie solution (mg/mL) 

P - potency of cefotaxime in USP Cefotaxime 
Sodium RS (pg/mg) 

F - conversion factor, 0.001 mg/pg 
Acceptance criteria: See Tobie 4. The reporting thresh- 
oid is 0.05%. 


Table 4 


Name 

Relative 

Retention 

Time 

Acceptance 
Criteria, 
NMT (%) 

ThEazolylglyoxalic 

methvJoxlme 4 

0.13 

0,15 

7-Amińocephalosporanie acid !1 

0.41 

0,15 

Deace Lylcefotaxime £ 

0.57 

TO 


* (2)-2-(2-Aminothiazol-4-yl)-2-(methoxyimino)acetk acid. 

(6 R,7R}~ 3-( Ace toxy m e thy I)- 7-a m i n o-8 -o xo-5 - th ia -1 -aza b i cyc Eo[4,2.0] o tt- 
2“ene-2-carboxytic acid. 

c (6 R t 7 R)- 7-[(Z)-2-(2-A m i n othi azo I A -y t)-2-( me th oxy i m i n □ )ace ta mi do)- 3 - 
(hy droxy met hy 3 )-8-oxo - 5 -thi a-1 -aza b icy c I o [4.2.0]oct-2- e ne-2-ca rboxy tle ac¬ 
id. 

d (2 fly (Z)-2-[2- (2-A mi noth razo l-4-y I }-2- (meth oxy i m i no)a ce ta m id oj-2-( 7- 
oxo-2,4,5,74etra3iydro-1H4uro[3,4-d][13]thiazirL-2-yl)acetLc acid, This sys¬ 
tem re5olves twe dfasteroisomers. 

c Deacetoxycefotaxime; (ćft # 7fiy7-[(2)-2-(2-Amiriothiaztjl-4-y])-2-(methoxy- 
3 m i na)a ce ta m id o]- 3-methy l-8-oxo -5 -1hfa-1 -a za bicyc to[4.2.0] o c t-2-e n e-2- 
carboxyfic acid. 

1 Deacetylcefotaxime [actone; (Z)-2-{2-AminGthiazDl-4-yl)-/vq(5afi,6fi)-1,7- 
dioxo-1,3,4,5a,ć, 7-hexahydroazeto[2,1 -b]Furo[3,4d][1,3]thiazrii-6-y]]-2- 
(methoxyirnino)acetamide. 

^ (6 fi, 7R}~ 3 -[(4- f (2)-2-[(6 R,7R)~ 3-( Acetoxy met hy!) -2-carboxy-5-thia-1 -aza bi¬ 
cyc I o[4,2.0]o c t - 2-e n-7-y ia mi n o] ■ 1 (tneth oxy i m i no)-2 -o me t hy!} th iazol-2- 
y la m i n o)m ethy I ] - 7- [(£)-2 - (2 -a mi no th i azo3-4 -y l)-2-(me th oxy 3 m i- 
n o)aceta mido] • 8 - oxo - 5 -t h ia-1 -azab i cydo[4.2.0]oc t-2-e n e-2*ca rbo xyI i t acid. 
h (6 R f 7 R) - 3 - (Ace toxyme thyI)- 7-[(£) -2 -(2 -amin othi azol-4-y I )-2-(meth oxyfml - 
n o) a ceta mido] - 8-o xo-5 -th 3 a-1 -aza bi cy cl o[4.2. OJ oc t- 2-en e-2 - ca rb oxy lic aci d. 

' (6fi, 7 fi)- 3- (Ace Loxy m ethy I)- 7- [( Z)-4- b ro m o-2-(m e th □ xy i m i no) -3-ox- 
ob u ta na mido]-8-oxo-5-thia-1 -azabicydo[4.2,0]ocL-2-ene-2-carboxylic acid. 
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labie 4 (Continued) 


Marne 

Relative 

Retention 

Time 

Acceptance 

Criteria, 

NMT 

Cefolaxime open rina lactone'* 

O.ńf) 

0.15 

0,71 

0.15 

Cefetamet* 

Q.74 

1.0 

OsfuUiAiiiie 

1.0 

__ 

Cefotaxime rdated 
comoound & 

108 

TO 

Cefotaxime dimer^ 

1.26 

1.0 

f-Cefotaxime łl 

1,34 

1.0 

Bromoacetyl anafoa 1 


OJ 5 

Any individual unspecified 
impurity 


0.2 

To tal impurities 


3.0 


* (Z)'2-(2-Am3nothiazol-4-ylJ-2-(methoxyimino)acetic add. 

11 (6 ft, 7R)- 3-{Acetoxy methy I)- 7 amino-8'Oxo«5-thi ad -azabicycIo[4.2.Q]oct- 
2-ene-2-tarboxyJic acid, 

c (6 R, 7 R)- 7 - [(Z )-2 -{2 - Ami n oth i azd-4 -y \) -2 - (m et hoxyi m i no)aceta m tdo]- 3- 
(hydroxymethyl)-8-oxo-5-thIa-l -azabicy elof A,2 .0] ocl-2ene-2-carboxy IŁc ac¬ 
id 

d (2 fl)-(Z )-2 - [ 2-(2-Am Enot h Łazol -4 -yl)-2- (me l hoxyimino)acetaroido]-2-{7- 
oxo-2,4,5,7-tetrahydroJ ^furo[3,4-d](l,3]lhiaiin-2-yQacetic add. This sys¬ 
tem resolves two diastemisomers, 

# PeaceUwcy cef Ola xime; (6 ff, 7fly?-[(Z) -2J2-Am in o th iazoM -yl}-2-(methoxy- 
i m in o)ace la m ido]- 3- methy l-8-oxo-5 ■ l h ia-1 -azabicydoH ,2 , Q]oct-2-ene-2- 
carboxyi!c add. 

r Deacetykefotaxime lactone; {ZTZ-tZ-AminothiazoM-ylJ-N-KSaftćftLI,?- 
dioxo-1,3,4,53,6, Z-heAahydroazetofZ, 1 -b]furo[ 3,4-dj[1,3|tNazin-6-yt]-2' 

(me l hoxy imi no)acetamide, 

^ (6 R, 7 R) - 3■ [(4- {(Z)-2- [(6 R, 7 R)- 3-{ Ac eioxy me Ihy E)-2 -ca rbo xy-5 - th i a-1 - a za b t- 
: vdo( 4.2.0]oc L-2-e n- 7 -y I a m tn o] -1 -(m e th oxy i tn i no)- 2 -q xa et hy I} th fazo E-2- 
y la m i no)m et hy II-7- [(£)-2 J2-a m I n o t h i azo I -4 -y l)-2-{meth oxy i m i- 
no)acetamido]-8-oxo-5-thia-1 -azabfcydo[4,2 0]oct-2-ene-2-carboxyfic acid, 
łl (6/?,7R)-3 -(Ac etoxy meth yl) - 7-[£ f)- 7 -(7 - r i mi nn t li i a zol -4-yf)-2-(imeth oxy Łm i- 
najacetamldo]-8-oxo-5-thia-1 -azabicyc to [4.2,0]oot-2 -en e-2-ca rboxy I ic acid. 

1 (6#, 7 fl)-3 (Acetoxy methy 3)- 7-[(Z)-4 -b romo - 2- (methoxy i m i no)- 3~ox- 
ob u tana m Edo]-8-oxo-5 -ttiia-1 -azabicydo(4 . 2 .0]OCt-2-ene-2-ta rboxylic acid. 

SPEC I FIC TESTS 

* Opticał Rotation, Spedfic Rotation (781S) 

Sample solution: 10 mg/mL in water 
Acceptance criterta: +58° to +64 Q 

* PH <791) 

Sample solution: 100 mg/mL in water 
Acceptance criteria: 4,5-6.5 
« LOSS ON DRYING (731) 

Analysis: Dry at 100°-105° for 3 h. 

Acceptance criteria: NMT 3.0% 

* Sterility Tests (71): Where the labę! States that Cefotax- 

ime Sodium is stenie, it meets the requlrements when 
tested as directed for Test for Sterility of the Product to Be 
Exam/nedf, Membranę Filtration. 

* Bacterial Endotoxins Tm <85); Where the label States 

that Cefotaxime Sodium is stenie or must be subjected to 
further processing during the preparation of mjectable 
dosage forms, it contains NMT 0.20 Endotoxin Units/mg 
of cerotaxime. 

ADDITIONAL REQUIREMENTS 

* Packaging and Storage: Preserve in tight containers, 

® Labeling: Where it is Entended for use in preparing in- 

jectabie dosage forms, the label States that it is sterile or 
must be subjected to further processing during the prep- 
aration of iniectable dosage forms, if a test for Organie 
Impurities otner than Procedurę 1 is used, then the label- 
mg States with which Organie Impurities test the article 
complies. 

* USP Reference Standards (11) 

USP Cefetamet RS 

Deacetoxycefotaxime; (6ff,7/?)“7-[(Z)-2‘(2-Aminothiazol- 

4- y0* *2’(methoxy!mino)acetamido]-3-methyl-8-oxo- 

5- thia-l-azabicydo[4.2,0]oct-2-ene-2-carboxylk acid, 
CmHi 5 N 5 0 5 Sz 397.43 


USP Cefotaxime Related Compound E RS 
Deacetyicefotaxime lactone; (Z)-2-(2-AminothiazoL4-yl)- 
N-[(5aR t 6R)A , 7-dioxo-1,3,4,5a, 6,7-hexahyd roazeto 
[2 # l-b]furo[3,4-d][1,3]thiazfn-6-yl]- 
2-(methoxyimino)acetamide. 

C 1 4H Ł3 N 5 0 5 S z 395.41 
USP Cefotaxlme Sodium RS 
USP Endotoxin RS 


Cefotetan 



5-Thia-l-azabicyclo[4.2.0]oct-2*ene-2-carboxylic actd, 7- 
[[[4-(2-amino-l -ca rboxy'2-oxoethyl idene)-1,3-dithietan- 
2-yI]carbonyl]amino]-7-methoxy-3-[t(1 -methyl-1 H-tetrazol- 
5-yf)-thio]methyl]-8-oxo-, [6R*(6a ; 7a)]-; 

(6R / 75}-4-[[2-Carboxy-7-metnoxy-3-[[(1 -methyl-1 f/-tetrazo!- 
5’‘yl)thio]methyl]-8-oxo-5-thia-l-azabicydo[4.2.0]oct-2-en- 
7-yl]carbamoyIl-l ,3-dithietane-A Zfl -malonamic acid; 

{6R,75)-7-[4-{Carbamoylcarboxymethylene)l,3-dithietane- 
2-carboxamido]-7-methoxy-3-[[(l -methyl-1 H-tetrazol* 
5-yl)thio]methyl]-8-oxo-5-thia-1-azabicyclo[4.2.0]oct- 
2-ene-2-carboxylic acid [69712-56-7], 

DEFINITIOM 

Cefotetan contains NLT 950|ig/mg and NMT lO30pg/mg 
of cefotetan (CizHizN/O^SO, calcu lated on the anhydrous 
basis. 

IDENTIFICATION 

* A. INFRARED ABSORPTJON (197M) 

* B. The retention time of the major peak of the Sample 

solution corresponds to that of tne Standard solution, as 
obtained in the Assoy, 

AS5AY 

* Procedurę 

Protect the Standard solution, the System suitability solu - 
f/cm, and the Sample solution from light, and use within 
2 h. 

Mobile phase: Methanol, aceton i trile, glacial acetic 
acid, and 0.1 M phosphork acid (105:105:100:1700) 
Standard solution: 0,2 mg/mL of USP Cefotetan RS in 
methanol, acetonitrile, ano water (5:5:90), prepared as 
follows. Place a suitable quantity of USP Cefotetan RS in 
a suitabfe volumetric fiask, and add methanol, using 5% 
of the finał vo!ume. Swirl for several min, and add ace- 
tonitrile, using 5% of the finał volume. Swirl until dis- 
solved, and dilute with water to ^olurne. 

System suitability solution: Transfer 10 ml of Standard 
solution to a glass-stoppered fiask containing a few mg 
of magnesium carbonate. Sonicate for TO min, tf the 
solution is not turbid, add a few morę mg of magne¬ 
sium carbonate, and repeat the sonication. Pass the 
turbid solution through a filter of 0.5-pm or finer porę 
size, Use the elear filtrate. 

Sample solution: 0.2 mg/mL of Cefotetan in methanol, 
acetonitrile, and water (5:5:90), prepared as follows. 
Place a suitable quantity of Cefotetan in a suitable volu- 
metric fiask, and add methanol, using 5% of the finał 
volume. Swirl for several min, and add acetonitriie, us¬ 
ing 5% of the finał volume. Swirf until dissolved, and 
dilute with water to vo!ume. 
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Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector; UV 254 nm 
Column: 4,6-mm x 25-cm; packing LT 
How ratę: 2 mL/min 
Injection volume: 20 pi 
System suitability 

Sampies: Standard solution and System suitability 
solution 

[Notę—T he relative retention dmes for cefotetan and 
cefotetan tautomer are 0.75 and 1.0, respecttvely.] 
Suitability requirements 

Resolution: NLT 2*0 between cefotetan and cefotetan 
tautomer, System suitability solution 
Column effidency: NLT 1500 theoretical plates, 
Standard solution 

Taillng factor: NMT 1.5, Standard solution 
Relative standard deviation: NMT 2.0%, Standard 
solution 
Anaiysis 

Samples: Standard solution and Sample solution 
Calculate the guantity, in pg/mg, of cefotetan 
{C 17 H 17 N ? O b $ 4 ) in the portion of Cefotetan taken: 

Result = (ry/fj) x (Cs/C u) * P 

r u - peak response from the Sample solution 

r 5 = peak response from the Standard solution 

C s = concentration of USP Cefotetan RS in the 
Standard solution (mg/nnL} 

Q “ concentration of Cefotetan in the Sample 
solution (mg/mL) 

P = potency of cefotetan in USP Cefotetan RS (pg/ 
mg) 

Acceptance criteria: 950-1030 jig/mg on the anhy- 
drous basis 

SPECłFIC TE5TS 

* Steriutv Tests (71): Where the labei States that 
Cefotetan is stenie, it meets the reguirements when 
tested as directed for Test for Sterillty of the Product ta Be 
Bcamined, Membranę Filtration, except use Fluid A to each 
1000 mL of which has been added 10 g of sodium bicar- 
bonate before stenlization. 

* Bacterial Endotoxins Test (85): Where the la bel States 
that Cefotetan is stenie or must be subjeeted to further 
Processing during the preparation of injectable dosage 
forms, it contains NMT 0.17 USP Endotoxin Unit/mg of 
cefotetan. 

* Water Determination, Method I (921): NMT 2*5% 

ADDITIONAL REQUIREIVIENT5 

* Packaginc and Storage: Preserve in tight containers* 

* Lasełing: Where it is tntended for use in preparing in¬ 
jectable dosage forms, the label States that it is stenie or 
must be subjeeted to further processing during the prep¬ 
aration of injectable dosage forms* 

* USP Reeerence Standards (11) 

USP Cefotetan RS 
USP Endotoxm RS 


Cefotetan Iniecftiort 

DEFINITION 

Cefotetan Injection Is a sterile isoosmotic solution of 
Cefotetan and Sodium Bicarbonate in Water for Injection* 
It contains one or morę buffer substances and a tonicity- 
adjusting agent* It contains NLT 90*0% and NMT 120.0% 
of the labefed amount of cefotetan (C^Hi/N/OaS**). . 


IDENTIFICATION 

* A. The retention time of the major peak of the Sample 

solution corresponds to that of tne Standard solution , as 
obtained in the Assay. 

AS5AY 

* Procedurę 

Protect the Standard solution , the System suitability solu¬ 
tion , and the Sample solution frnm fight. Use the Stan¬ 
dard soiution and the Sj/stem suitability solution within 2 
h. Use the Sample solution within 10 min. 

Mobile phase: Methanol, acetonitrile, glacial acetlc 
add, and 0.1 M pbosphoric acid (105:105:100:1700) 
Standard solution: 0.2 mg/mL of USP Cefotetan RS in 
methanol, aceton rtrile, and water (5:5:90), p repa red as 
follows* Place a suitable guantity of USP Cefotetan RS in 
a suitable volumefric fiask, and add methanol, using 5% 
of the finał voiume. Swirl for several min, and add ace- 
tonitrlle, using 5% of the finał volume. Swirl until dis- 
solved, and diJute with water to volume. 

System suitability solution: Transfer 10 mL of Standard 
solution to a głass-stoppered fiask containing a few mg 
of magnesium carbonate. Sonicate for 10 min. If the 
solution is not turbid, add a few morę mg of magne¬ 
sium carbonate, and repeat the son kation* Pass the 
turbid soiution through a filter of 0.5-pm or frner porę 
size* Use the elear filtrate. 

Sample solution: 0.2 mg/mL of cefotetan in methanol, 
acetonitrile, and water (5:5:90) from Injection, prepared 
as follows* Ailow the contents of a Container of Injection 
to thaw, and mix the resultant solution* Transfer a suita¬ 
ble aliquot of this solution to a suitable volumetrie fiask, 
and dilute with Mobile phase to volume. 
Chromatographic system 
(See Chromatogropny (621), System Suitability,) 

Modę: LC 

Detector: UV 254 nm 
Column: 4,6-mm x 25-cm; packing LI 
Flow ratę: 2 mL/min 
Injection volume: 20 pL 
System suitability 

Samples: System suitability soiution and Standard 
solution 

[Notę—T he relattve retention limes for cefotetan and 
cefotetan tautomer are 0.75 and 1*0, respectively.J 
Suitability reguirements 

Resolution; NLT 2*0 between cefotetan and cefotetan 
tautomer, System suitability solution 
Column effidency: NLT 1500 theoretical plates, 
Standard solution 

Taiiing factor: NMT 1.5, Standard solution 
Relative standard deviatlon: NMT 2.0%, Standard 
solution 
Anaiysis 

Samples: Standard soiution and Sample solution 
Calculate the percentage of the labeled amount of 
cefotetan (C^Hs/N?©^) in the portion of Injection 
taken: 

Result = (Wfj) x (Ci/Cu) x P x f x 100 

ru = peak response from the Sample solution 

fj - peak response from the Standard solution 

Q - concentration of USP Cefotetan RS in the 
Standard solution (mg/ml) 

Cu = nominał concentration of cefotetan in the 
Sample solution (mg/mL) 

P - potency of cefotetan in USP Cefotetan RS (pg/ 
mg) 

F - conversion factor, 0.001 mg/pg 
Acceptance criteria: 90.0%-l 20.0% 

SPECIFIC TESTS 

o Bacterial ENPOTOX!N5 Test (85): NMT 0*17 USP Endo- 
toxin Unit/mg of cefotetan 
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* Sterility Tests {71): Meets the reguirements when 
tested as directed for Test for Sterility of the Produet to Be 
Exomined f Membranę Filtration. 

* PH (791): 4.0-6.5 

* Particulate JWatter in Injections (788): Meets the re- 
qoirements for smal!-voiunne injections. 

ADDITIONAL R£QUIR£MENTS 

* Packacinc and Sto race: Preserze as described in Park- 
aging and Storage Requirements (659), Injection Packoging. 
Maintain in the frozen State. 

* Labeunc: Meets the requirements in Labeling (7), Labels 
and Labeling for injectable Products. The label States that it 
is to be thawed just before use, describes the conditions 
for proper storage of the resuftant solution, and directs 
that the solution is not to be refrozen. 

* USP Reference Standard* * (11) 

USP Cefotetan RS 
USP Endotoxin RS 


Cefotetan for lniection 

DEFINITION 

Cefotetan for Injection contains an amount of Cefotetan Di- 
sodium equivalent to NLT 90.0% and NMT 120.0% of 
the labeled amount of cefotetan (Ci;Ht?NAjS 4 ). 

IDENTIFICATION 

* A. The retention time of the major peak of the appropri- 
ate Sampie solution corresponds to that of the Standard 
solution, as obtained in the Assoy. 

* B. Identification Tests—General, Sodium (191): Meets 
the requirements 

ASSAY 

* Procedurę 

[Notę—P rotect the Standard solution, the System suitabil¬ 
ity solution, Sampie solution A, and Sampie solution B 
from Nght, and use within 2 h.J 
Solution A: Acetonitrile, methanol, and water (1:1:18) 
Mobile phase: Acetonitrile, methanol, gladal acetic 
add, and 0.1 M phosphoric acid (105:105:100:1700) 
Standard solution: 20 mg of USP Cefotetan RS in a 
100-mL zolumetnc fiask. Add 5 mL of methanol, swirl 
for several min, add 5 mL of acetonitrile, and swrd until 
dissolved. Dilute with water to volume. 

System suitabij i ty solution: 10 mL of Standard solution 
in a gfass-stoppered fiask containmg a few mg of mag- 
nesium carbonate, Sonicate for 10 min. If the solution is 
not turbid, add a few morę mg of magnesium carbon- 
ate, and repeat the sonitatiom Filter the turbid solution 
througb a filter of 0.5-j.im or finer porę size, Use the 
elear nltrate, 

Sampie solution A (where the package is represented as 
being in a single-dose Container): Constitute Cefotetan 
for injection as directed in the labeling. Withdraw all of 
the withdrawable contents, and quantftatively dilute 
with Solution A to obtain a solution containmg the 
equivalent of 200jig/ml of cefotetan. 

Sampie solution B (where the label states the quantity 
of cefotetan in a given volume of constituted solution): 
Constitute Cefotetan for Injection as directed in the la¬ 
beling. Dilute an afiquot of the constituted solution 
with Solution A to obtain a solution containtng the 
equivalent of 200 pg/mL of cefotetan* 


Chromatographic system 

(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 
Column: 4,6-mm x 25-cm; packing LI 
Flow ratę: 2 mL/min 
Injection size: 20 pL 
System suitability 

Sam pies: Standard solution and System suitability 
solution 

[Notę—T he relative retention times for cefotetan and 
cefotetan tautomer are 0.75 and 1.0, respettive!y, Sys¬ 
tem suitability solution ,] 

Suitability reguirements 

Resolution: NLT 2.0 between cefotetan and cefotetan 
tautomer, System suitability solution 
Column effidency: NLT 1500 theoretical plates. 
Standard solution 

Tailing factor: NMT 1.5, Standard solution 
Refatize standard deviation: NMT 2,0%, Standard 
solution 
Analysis 

Samples: Standard solution, and Sampie solution A or 
Sampie solution B 

Calculate the pereentage of C^H^N^OaS^ withdrawn 
from the Container, or in the portion of solution 
taken: 

Result = (ru/rs) x (C s /Cu) x 100 

ru - peak response from Sampie solution A or 
Sampie solution B 

r s = peak response from the Standard solution 
Cs = concentration of USP Cefotetan RS in the 
Standard solution (pg/ml) 

Cu - nominał concentration of cefotetan in Sampie 
solution A or Sampie solution B (j-ig/ml) 
Acceptance criteria: 9G.O%-12Q.0% 

PERFORMANCE TESTS 

■ Uniformity of Dosage units (905): Meets the 
requirements 

SPECIFIC TESTS 

* Injections and Implanted Drug Products (1), Specific 

Tests, Completeness and clarity of Solutions^ Meets the re- 
quirements at the time of use 
e Bacterial ENDOTOXJNS Test (85): NMT 0.17 USP Endo- 

toxin Unit/mg of cefotetan 

• Sterility Tests (71): Meets the reguirements when 

tested as directed for Test for Sterility of the Produet to Se 
Examined, Membranę Filtration 

* Particulate Matter in Injections (788): Meets the re- 
guirements for small-volume injections 

■ PH (791): 4,0-6.5, in a solution 100 mg/mL 

■ Water Determination, Method /c(921); NMT 2.8% 

• Other Requirements: it meets the regurrements under 

Labeling (7), Labels and Labeling for Injectable Products. 

ADDITIONAL REQUIREMENTS 


Change to read: 

® Packaging and Storage: Preserze as described under 
* Packoging and Storage Reguirements (659), injection 
Packaging, Packaging for constituiionm tcN'i-Mayio! 7 j‘ 
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* USP reference Standards (11) 
USP Cefotetan RS 
USP Endotoxin RS 


Cefotetan Disodium 



C, ? H 15 N 7 Na 2 0 8 S. t 619.58 

S-Thia-l-azabfcydoH^OJoct^-ene^-carboKylie add, 7- 
[[[4-(2-amino-l-carboxy-2-Qxoethylidene)-l,3-dithietan- 
2-yl]carbonyl]amino]-7-methoxy-34[( 1 -methyl -1 tf-tetrazol- 

5-yl)thio]methyl]-8-oxo-, disodium salt, [6ft-(6ot,7a)]-; 

(6 R, 7 5)-4-[[2-C a rboxy-7~meth oxy-3-[I(l -methyl-1 N-tetrazof- 
5"yl)thio]methyl]-8-oxo-5-thia-1-azabicydo|4 ł 2.0]oct‘2-en- 
7'yl]carbamoyf]-l,3-dithietane-A-'“-maIonamic acid, dtso- 
dium salt; 

(6 R, 75)- 7-[4-(Ca rba moylca rboxymethylene)-l,3-dithieta ne- 
2-carboxamidG]-7-rnethoxy-3-[[(l -methyl-1 H-tetrazol- 
5-yl)thio]methyl]-8-oxo-5-thia-l-azabicydo[4.2.0]oet- 
2-ene-2~carboxylic acid, disodium salt [74356-00-6]. 

DERNITION 

Cefotetan Disodium contains the equivalent of NIT 830 j.ig/ 
mg and NMT 970|ig/mg of cefotetan (C^Hi^N/OaSj), 
calculated on the annydrous basis, 

IDENTIFICATION 

* A. The retention linie of the major peak of the Sompte 

solution corresponds to that of the Standard solution t as 
obtained in the Assay. 

» B. Identification Tests—General, Sodium (191): Meets 
the reąuirements 

ASSAY 

* Procedurę 

Protect the Standard solution , the System suitabiiity solu¬ 
tion , and the Sample solution from light, and use within 
2 h. 

Mobile phase: Methanol, acetonitrile, gladal acetic 
and, and OJ M phosphoric acid (105 J 05:100J 700) 
Standard solution: 0.2 mg/mL of USP Cefotetan RS in 
methanol, acetonitrile, and water (5:5:90), prepared as 
follows. Place a suitable guantity of USP Cefotetan RS in 
a suitable volumetric fiask, and add methanol, ustng 5% 
of the finał volume. Swirl for several min, and add ace¬ 
ton itrile, using 5% of the finał volume. Swirl until dis- 
solved, and dflute with water to yoJume. 

System suitabiiity solution; Transfer 10 ml of Standard 
solution to a glass-stoppered fiask containing a few mg 
of magnesium carbonate. Sonicate for 10 min. ff the 
solution is not turbid, add a few morę mg of magne¬ 
sium carbonate, and repeat the sonication. Pass the 
turbid solution through a filter of 0.5-pm or finer porę 
size. Use the elear filtrate. 

Sample solution: 0,2 mg/mL of Cefotetan Disodium in 
methanol, acetonitrile, and water (5:5:90), prepared as 
follows. Place a suitable quantity of Cefotetan Disodium 
in a suitable volumetric fiask, and add methanol, using 
5% of the finał volume« Swirl for several min, and add 
acetonitrile, using 5% of the finał vo!ume. Swirl until 
dissolved, and dilute with water to volume. 
Chromatographic system 
(See Chromotograpny (621), System Suitabiiity.) 


Modę: LC 

Detector; UV 254 nm 
Column: 4.6-mm x 25-cm; packing LI 
Row ratę: 2 mL/min 
Injection volume: 20jiL 
System suitabiiity 

Samples: Standard solution and System suitabiiity 
solution 

[Notę —The relative retention times for cefotetan and 
cefotetan lautomer are 0.75 and 1 T 0, respectiveJy,] 

Suitabiiity reguirements 

Resotution: NLT 2.0 between cefotetan and cefotetan 
ta u to mer, System suitabiiity solution 
Column efficiency: NLT 1500 theoretical plates, 
Standard solution 

Tailing factor: NMT 1.5, Standard solution 
Relative standard deviation: NMT 2.0%, Standard 
solution 

Analysis 

Samples: Standard solution and Sample solution 
Calcu fa te the quantity, in pg/mg, of cefotetan 
(Ci^Hi^N^OjiSj) in the portion of Cefotetan Disodium 
taken: 

Result = (ru/fs) x ( Q/C u ) x P 

ru s peak response from the Sample solution 

rs = peak response from the Standard solution 

Cs = concentration of USP Cefotetan RS in the 
Standard solution (mg/mL) 

Cu = concentration of Cefotetan Disodium in the 
Sample solution (mg/mL) 

P = potency of cefotetan in USP Cefotetan RS (pg/ 
mg) 

Acceptance errteria: 830-970 pg/mg on the anhydrous 
basis 

SPECIFIC TESTS 

* PH (791) 

Sample solution: 100 mg/mL 
Acceptance criteria: 4.0^6.5 

* Water Determination, Method Ic (921): NMT 2.5% 

* Sterility Tests (71): Where the iabei States that 

Cefotetan Disodium is sterile, it meets the reguirements 
when tested as directed for Test for Sterility of the Product 
to Be EKomined, Membranę Filtrat fan, 

* Bacterial Endotoxins Test (85): Where the label States 

that Cefotetan Disodium is stenie or it must be subjected 
to further proeessing during the preparation of injectable 
dosage forms, it contains NMT OJ 7 USP Endotoxin Unit/ 
mg of cefotetan. 

ADDITiONAL REQUIREMENT5 

* Packaging and Storage: Preserve In tight containers, 

* Labeung: Where it is intended for use in preparing im 

jectabie dosage forms, the label States that it is sterile or 
must be subjected to further proeessing during the prep- 
aration of injectable dosage forms. 

* USP Reference Standards (11) 

USP Cefotetan RS 
USP Endotoxin RS 


Cefotiam Hydrochloride 



CuHhNjOA ■ 2HC1 598.55 
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5-Thia-l -azabicydo[4.2.0]Qct-2-ene-2-carboxyIic acid, 
7[[-(2-amino-4-thiazolyl)acetyl]-amino]-3-[[[l- 

[2-(dimethylamino)ethyl]-1N-tetrazol-5-ylHhio]methyl]- 
8-oxo, hydrochloride, ( óR-trans )-. 
(6fl,7tf)’7-[2-(2-Ammo-4-thEazolyl}acetamido]-3-[[[1- 
[2-(dtmethylamino)ethyl]-1 H-tetrazol-S-ylJthioJmethyf]- 
8-QXO-5-thia-1-azabicydG[4.2.Q]0d>2-ene-2carboxylic 
acid di hydrochloride. 

7(i?)-[2-(2"Amino^l-thiazolyl)acetamido3“3-[t[1-[2-dimethyl- 
amino)ethyl]-1 W-tetrazor-5-yl]thio]methyl]-3-cephem- 
4-carboxyfic acid dihydrochloride [66309-69-1]. 

» Cefotiam Hydrochloride contains the equivalent 
of not less than 790 fig and not morę than 
925 fig of cefotiam (C 1 BH 23 N 9 O 4 S 3 ) per mg, cal- 
culated on the anhydrous basis, 

Packaging and storage — Freserve in tlght containers, 
Labeling— Where it is intended for use in preparing inject- 
able dosage forms, Lhe label States that It is sterile or must 
be subiected to further processing d u ring the pre paration of 
injectaole dosage forms. 

USP Reference standards (11) — 

USP Cefotiam Hydrochloride RS 
Identification— 

A: Uitraviofet Absorption (197U)— 

Solution: 20 pg per ml. 

Medium: water. 

B: The retention time of the cefotiam peak in the chro¬ 
ma tog ram of the Assay preparation corresponds to that in 
the chromatogram of the Standard preporotion as obtained 
tn the Assay. 

Crystallinity (695): meets the reguirements. 

Pyrogen— Where the label States that It is sterile or must 
be subiected to further processing durmg the preparation of 
injectaole dosage forms, it meets the requirements of the 
Pyrogen Test (151), the test dose being 1.0 mL per kg of a 
solution In pyrogen-free sodium carbonate solution {pre- 
ared by dissoking 25.6 g of sodium carbonate, previously 
eated at 170° for not less than 4 hours, in 1 000 mL of 
Sterile Water for Injection) containing 40 mg per mL. 
Sterllily Tests (71)—Where the label States that it Is sterile, 
it meets the reguirements when tested as directed for Mem¬ 
branę Filtra tion under Test for Sterility of the Product to be 
Examlned. 

Water Determination, Method i (921): not morę than 
7.0%, the Test Preporotion being pre pa red as directed for a 
hygroscopic spedmen, except to use a mixture of 20 mL of 
formamide {previously dried over anhydrous sodium sulfate 
for 24 hours) and methano! (2:1), instead of methanol, to 
dissoke the specimen, and to detemnine the water content 
of the formamide and methanol mixture, 

Assay— 

Mobite phase^ Dissoke 13.1 g of ammonium sulfate in 
850 mL or water, adjust with 2 N ammonium hydroxide to 
a pH of 6.5 ±0.1, aad 150mL of acetonitrile, and mix. 

Filter through a surtable filter of 0.5 pm or flner porosity, 
and degas. Make adjustments if necessary (see System Suita- 
bility under Chromatography (621)), 

Standard preparation— Dissoke an accurately weighed 
quantity of USP Cefotiam Hydrochloride RS, quantitatively in 
water to obtain a solution having a known concentration of 
about 1000 pg of cefotiam (CisftiN^Si) per mL Transfer 
5.0 mL of this solution to a 100-mL volumetric fiask, dilute 
with Mobile phase to volume, and mix. This solution con¬ 
tains the equivalent of about 50 |iq of cefotiam 
(GaH^N^Ss) per mL. Use this solution without delay. 

Assay preparation —Transfer about 60 mg of Cefotiam Hy- 
drochlortde, accurately weighed, to a 50-mL volumetrię 


fiask, add water to volume, and mix. Transfer 5.0 mL of this 
solution to a 100-mL volumetric fiask, dilute with Mobile 
phase to volume, and mix. Use this solution without delay. 

System suitability solution— Prepare a solution of USP 
Cefotiam Hydrochloride RS in water containing about 1 mg 
er mL. Heat this solution at 95 g for 3 minutes, and cool. 
ransfer 1 ml of this solution to a 100-mL volumetric fiask, 
dilute with Mobile phase to volume, and mix. 

Chromatographic system (see Chromatography (621))—-The 
liquid chromatograph is equipped with a 254-nm detector 
and a 4-mm x 25-cm column that contains packing LI. The 
flow ratę is about 1.5 mL per minutę. Chromatograph the 
Standard preparation , and record the peak responses as di¬ 
rected for Procedurę: the column efficiency, aetermined 
from the cefotiam peak, is not less than 1985 theoretical 
plates when calculated by the formula: 

5.5 45(tr/W> t/2 y 

the tai ling factor for the cefotiam peak is not morę than 1.8, 
and the relatke standard deviation for replicate injections is 
not morę than 1.0%, Chromatograph the System suitability 
solution, and record the peak responses as directed for Pro¬ 
cedurę: the relative retention times are about 0.6 for de- 
tetrazol-eefotiam and 1,0 for cefotiam; and the resolution, R , 
between the de tetrazol-cefotiam peak and the cefotiam 
peak is not less than 4.0. 

Procedurę—Separately inject equal vol u mes (about 10 pi) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the areas ror the major peaks. Calcu la te the quantity, in 
pg, of cefotiam (CiaH^NgCMSO in each mg of the Cefotiam 
Hydrochloride taken by the formula: 

1000( C/W){r u /h) 

in whtch C is the concentration, tn pg per mL, of cefotiam 
(Ci*H 23 N 9 OA) in the Standard preparation , based on the 
ouantity of USP Cefotiam Hydrochloride RS taken to prepare 
the Standard preparation , the designated cefotiam 
(CtsHziN^OA) content, in pg per mg, of USP Cefotiam Hy- 
drochloride RS, and the extent of di lution; W Is the weight, 
in mg, of Cefotiam Hydrochloride taken to prepare the As* 
say preparation; and fu and r s are the cefotiam peak re¬ 
sponses obtained from the Assay preparation and the Stan¬ 
dard preparation t respectkely. 


Cefotiam for Bnjectaon 

» Cefotiam for Injection contains an amount of 
Cefotiam Hydrocnloride equivalent to not less 
than 90.0 percent and not morę than 120.0 per- 
cent of the labeled amount of cefotiam 
(C 16 H 23 N 9 O 4 S 3 ). It may contain Sodium 
Carbonate. 


C hangę to read : 

Packaging and storage—Pre sen/e as desenbed in *Pack- 
aging and Storage Requirements (659), Injection Packaging , 
Packaging for constituthn • ( cn 

USP Reference standards (11)— 

USP Cefotiam Hydrochloride RS 
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Identification^— 

A: Ultraviolet Absorption (197U)— 

Sofution: 20 fig per mL, 

Medium: water. 

B: The retention time of the cefotiam peak in the chro- 
matogram of the Assay preparation corresponds to that in 
the chromatogram of the Standard preparation ; as obtained 
in the Ajsoy. 

Pyrogen— 11 meets the requirements of the Pyrogen Test 
{151}, the test dose being 1.0 mL per kg of a solution pre- 
pared by diluting Cefotiam for Injection with Steriie Water 
for Injection to a coneentration of 40 mg of cefotiam per 
ml* 

Sterility Tests {71)—It meets the requirements when 
tested as directed for Membranę Filtration under Test for Ste* 
riftty of the Product to be Examined. 

pH (791): between 5.7 and 7.2, in a solution containing 
the equivalent of 100 mg of cefotiam per mL. 

Loss on drying (731)—Dry about 100 mg, accurately 
weighed, in vacuum at a pressure not exceeding 5 mm of 
mercury at 60° for 3 hours: it loses not morę than 6.0% of 
its weight. 

Part i tuła te Matter In Injection s {788): meets the re- 
guirements for small-volume injections. 

Assay— 

Mobile phase, Standard preparation, System suitability solu¬ 
tion, and Chromotographic system—Prepare as directed in 
the Assay under Cefotiam Hydmchloride. 

Assay preparation 1 (where it is represented as being m a 
single-dose Container) —Constitute a Container of Cefotiam 
for Injection in a volume of water, accurately measured, cor- 
responding to the volume of diluent spedfied in the label- 
ino. Withdraw all of the withdrawabfe contents, usmg a suit- 
able liypudermic needle and syringe, and dilute 
quantitativelv with water to obtain a solution containing the 
eciuivalent of about 1 mg of cefotiam (CishtaNsCLSi) per 
ml. Transfer 5.0 mL of this solution to a IGO-mL volumetric 
fiask, dii ute with Mobile phase to volume, and mix> This so¬ 
lution contains the equivalent of about 50 pg of cefotiam 
per ml. Use this solution without defay. 

Assay preparat ton 2 {where the la bel States the guantity 
of cefotiam in a given volume of constituted solution)— 
Constitute a Container of Cefotiam for Injection in a vo!ume 
of water, accurately measured, equivalent to the voiume of 
diluent spedfied in the labefing. Dilute an accurately meas¬ 
ured volume of the constituted solution quantitatively with 
water to obtain a solution containing about 1 mg of cefo- 
tiam (CT 8 H 23 N 9 O 453 ) per mL Transfer 5.0 mL of this solution 
to a 100-mL volumetric fiask, dilute with Mobile phase to 
volume, and mix. This solution contains the equivalent of 
about 50 pg of cefotiam per ml. Use this sofution without 
delay. 

Procedurę—Proceed as directed for Procedurę in the Assay 
under Cefotiam Hydmchloride. Calcu la te Lhe quantity, in mg, 
of cefotiam (C 10 H 23 N 0 O 4 S 1 ) withdrawn from the Container, 
or in the portion of constituted solution taken by the 
formula: 

C(UD)(rofr$ 

in which C is the coneentration, in pg per mL, of cefotiam 
(CuHąNsOA) in the Standard preparation , based on the 
auantity of USP Cefotiam Hydrochloride RS taken to prepare 
the Standard preparation, the designated cefotiam 


(CiflHaaN^Ss) content, in pg per mg, of USP Cefotiam Hy- 
drochtoride RS, and the exfent of difution; i is the labeled 
quantity, in mg, of cefotiam (CieH^gN^O^Sa) in the Con¬ 
tainer, or in the volume of constituted sofution taken; D is 
the coneentration, in jig of cefotiam per mL, of Assay prepa¬ 
ration i or Assay preparation 2 t basea on the labeled guan¬ 
tity in the Container or in the vo!ume of constituted solution 
taken, respectlvefy, and the extent of dilution; and r v and n 
are the cefotiam peak responses obtained from the Assay 
preparation and the Standard preparation, respectively. 


Cefoxitin Sodium 



C l6 H 16 N 1 Na07S2 449.43 

5-Thia-1 -azabicydo[4.2.0]oct-2-ene-2-carboxylre acid, 
3-[[(aminocarbonyl)oxy]methy1]-7-rnethoxy-8-QXQ-7- 
[(2-thienylacetyl)amino]-, sodium salt (6fl-as)-; 

Sodium (6fi, 7 5)-3-(hydroxymethyl) -7-meth o xy~8-o x o-7- 
[2-(2-thienyl)acetarnido]-5-thia-1-azabicydo[4,2,0]oct- 
2-ene-2-carboxylate carbamate (ester) [33564-30-6]. 

DEFINITION 

Cefoxitin Sodium contains the eguivalent of NLT 927|ig/mg 
and NMT 970 jig/mg of cefoxitin (C^H^NsOrSz), corre- 
sponding to NLT 97,5% and NMT 102.0% of cefoxitin 
sodium (CTńHisN^NaOzSj), calculated on the anhydrous 
and acelone* and methanol-free basis. 

IDENTIFICATION 

* A. The retention time of the major peak of the Sample 

solution corresponds to that of the Standard solution , as 
obtained in the Assay. 

* R. Ułtraviolet Absorption (197U) 

Buffer: 1.0 g/L of monobasic potassium phosphate and 
1.8 g/L of anhydrous dibasic sodium phosphate in 
water 

Sample solution: 20 pg/mL in Buffer 
Acceptance criteria: Meets the requirements 

■ C Identification Tests—General, Sodium (19 1) 

Sample solution: 50 mg/mL 
Acceptance criteria: Meets the reguirements 

ASSAY 

* Procedurę 

Buffer: Dissolve 1.0 g of monobasic potassium phos¬ 
phate and 1.8 g of drbasic sodium phosphate in 900 ml 
of water. Adjust with phosphoric acid or 10 NI sodium 
hydroxide to a pH of 7.1 ±0,1, and dilute with water 
to 1 L. Pass through a membranę filter of 1-p.m or finer 
porę size. 

Mobile phase: Acetonitrlle, water, and glacial aeetic 
acid (160:840:10). Pass through a membranę filter of 
1 -pm or finer porę size. 

Standard solution: 0.3 mg/mL of USP Cefoxitin RS in 
Buffer. Sonicate, if necessary, to dissolve. Use this solu¬ 
tion within 5 h. 

Sample solution: 0,3 mg/mL of Cefoxitin Sodium in 
Buffer Use this solution within 5 h. 
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Chromatographk system 

(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 

Column: 3.9-mm x 30-cm; 5- to 10-|im paoking LI 
Flow ratę: 1 mL/min 
Injection voiume: 10 jiL 
System suitabiEity 
S ample: Standard solution 
SuitabiEity requirements 
Column effklency: NLT 2800 theoretical plates 
Tailing factor: NMT 1,5 
Relative standard dewation: NMT 1.0% 

Anafysis 

Sam pies: Standard solution and Sample solution 
Calculate the guantity, in jig/mg, of cefoxitin 
(CTfiHwNjO^Si) in the portion of Cefoxltm Sodium 
taken: 

Result - (fu/rj) x (Q/Cu) x P x f 

fu = peak response from the Sample solution 

n = peak response from the Standard solution 

C s - concentration of the Standard solution 
(mg/mL) 

Cu - concentration of the Sample solution (mg/mL) 

P - potency of cefoxitin in UŚP Cefoxitin RS (mg/ 
mg) 

F - conversion factor, 1000 pg/mg 
Acceptance criteria: 927-970 pg/mg of cefoxśtin, cor- 
responding to NLT 97.5% and NMT 102.0% of cefoxi- 
tm sodium, on the anhydrous and acetone- and meths- 
nol-free basis 

IMPURIT1ES 


Delete the following: 

•* Heaw Metals, Method II (231): NMT 20 ppm* i- 

]an-201S) 

* Limit of Acetone and Methanol 

Standard stock solution I: 0.5% v/v of acetone in 
water 

Standard stock solution 2: 0.5% v/v of methanol in 
water 

Standard sofution: 0.050% v/v of acetone from Stan¬ 
dard stock solution 1 and 0.005% v/v of methanol from 
Standard stock solution 2 in water 

Sample solution: Transfer 5.0 g of Cefox«tin Sodium to 
a 50-mL volumethc fiask, and dtssofve in and dilute 
with water to volume. Transfer 3.0 ml of the resulting 
solution to a 15-mL centrifuge tubę, cooi in an ice* 
water bath for 2 min, and add 3.0 mL of 0.24 N hydro- 
chloric acid while swirling vigorously, Centrifuge to ob- 
tam a dear solution. 

Chromatographic system 
(See Chromatography (62 1), System Suitability.) 

Modę: CC 

Detector Flame ionization 
Cofumns 

Precotumn: Packed with 60- to 80-mesh silane- 
treated glass beads 


Analytical: 6.3-mm x 1,8-m glass; support S2 
Temperatures 
Coiumns: 110° 

Injection port: 100° 

Detector: 200° 

Carrier gas: Nitrogen 
Fiow ratę: 50 mL/min 
Injection volume: 2 pi 
System suitability 
Sample: Standard solution 
Suitability reguirements 

Column effkiency: NLT 160 theoretical plates for ac¬ 
etone and NLT 200 theoretical plates for methanol 
Tailing factor: NMT 1.3 for acetone and NMT 2.3 for 
methanol 

Relative standard dewation: NMT 5% 

Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentages of acetone and methanol in 
the portion of Cefoxitin Sodium taken: 

Result = (ru/n) x (Cs/Cu) x D 

r u - peak area of acetone or methanol in the 
Sample solution 

n = peak area of acetone or methanoi in the 
Standard solution 

Cs = concentration of acetone or methanol in the 
Standard solution (% v/v) 

Cu ~ concentration of Cefoxitin Sodium in the 
Sample solution (g/mL) 

D - density of acetone or methanol at 20 Q (g/mL) 
Acceptance criteria: NMT 0.7% of acetone ancf NMT 
0.1% of methanol 

SPECIFIC TESTS 

o Optical Rotation, Specific Hotation (7815) 

Sample solution: TO mg/mL in methanol 
Acceptance criteria: +200“ to +214°, catculated on the 
anhydrous and acetone- and methanol-free basis 
■ ChyStałuNity (695): Meets the reąuirements 

* PH (791) 

Sample solution: 100 mg/mL 
Acceptance criteria: 4.2-7.0 

* Water Determination, Method I (921) 

Anafysis: Use a mixture of ethylene giycol and pyridine 
(3:1) in the titration vessel in place of methanol. 
Acceptance criteria: NMT 1.0% 

* Bacter»al Endotoxins Test (85): Where the iabel States 

that Cefoxitin Sodium is sterile or must be subjected to 
further processing during the preparation of injectable 
dosage forms, it contains NMT 0,13 USP Endotoxm Unit/ 
mg of cefoxitin. 

® Sterility Tests (71): Where the Iabel States that Cefoxitin 
Sodium is sterile, it meets the reąuirements when tested 
as directed in Test for Sterility of the Product to Be Ex- 
amined, Membranę FU trat ton. 

ADDITIONAL REQUIREMENTS 

* PackacinC and Storage: Preserve in tight containers, 

and storę in a cold place. 

* Labelinc: Where it is intended for use in preparing in¬ 
jectable dosage forms, the Iabel States that it is sterile or 
must be subjected to further processing during the prep¬ 
aration of injectable dosage forms. 
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» USP Reference Standards (11) 
USP Cefoxitin RS 
USP Endotoxin RS 


Cefoxitin Injection 

DEFINITION 

Cefoxitin Injection is a sterile solution of Cefoxltin Sodium 
and one or morę suitable buffer substances in Water for 
(njection, tt contains Dextrose or Sodium Chloride as a 
to nici ty'3 dj u sting agent tt contains tbe equivalent of NLT 
90.0% and NMT 120.0% of the labeled amount of cefoxi- 
tin (CuHuNjOySi). 

IDENTIFICATION 

* A, The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution f as 
obtained in the Assay. 

ASSAY 

* Procedurę 

Buffer: Dissolve 1.0 g of monobasic potassium phos- 
phate and 1,8 g of en basie sod tum phosphate in 900 mL 
of water. Adjust with phosphoric add or 10 N sodium 
hydroxide to a pH of 74 ±04, and dilute with water 
to 1 L Pass through a membranę filier of 1 -pm or finer 
porę size. 

Mobile phase: Acetonitrile, water, and glacial acetic 
acid (160:840:10). Pass through a membranę filter of 
1-jirń or finer porę size. 

Standard solution: 0,3 mg/mL of USP Cefoxitin RS in 
Buffer. Sonicate, if necessary, to drssolve. Use this solu¬ 
tion within 5 h, 

Sample solution: 0.3 mg/mL of cefoxitm prepared as 
follows, Al Iow one Container of Injection to tnaw, and 
mix, Dilute an aliquot of Injection with Buffer to a suita- 
bie voiume. Use tnis soiution within 5 h. 
Chromatographic system 
(See Chromutogruphy (621), System Suitahiilty.) 

Modę: LC 

Detector: UV 254 nm 

Column: 3.9-mm x 30-cm; 5- to lO-pm packing LI 
Flow ratę: 1 mL/min 
Injection volume: 1 0 pL 
System suitability 
Sample: Standord solution 
Suitability reąuirements 

Column efficiency: NLT 2800 theoretical plates 

Tailing factor: NMT 1.5 

Relative standard deviatlon: NMT 1,0% 

Analysis 

Samples: Standord solution and Somple solution 
Calculate the percentage of the labeled amount of 
cefoxitin (C 10 H 17 N 3 O 7 S 2 ) in the portion of Injection 
taken: 

Result - (rufr s ) x (C 5 /Cu) x P x 100 

fu - peak response from the Somple solution 

r.s - peak response from the Standard soiution 

Cs - concentration of the Standard soiution 
(mg/mL) 

Cu = nominał concentration of cefoxitin in the 
Sample soiution (mg/mL) 

P = potency of cefoxitin in USP Cefoxitin RS {mg/ 
mg) 


Accepta n c e c ri teri a: 90.0%-l 20.0% 

SPECIFIC TESTS 

* Bacterial Endotokins Test <8S): NMT 04 3 USP Endo- 

toxin Unit/mg of cefoxitm 

* Sterilitt Test s (71): tt meets the requirements when 
tested as directed in Test for Sterility of the Product to Be 
Examined, Membranę Fiitration. 

* PH (791): 4,5-8.0 

* Particulate Matter m Injections (788): !t meets the re- 
gutrements for smallwolume injections, 

ADDITIONAL REQUJREMENTS 

* PACKACING and STORAGE: Pre$erve as described in Pack - 

aging and Storage Recjuirements (659 ), Injection Packaging. 
Maintain in the frozen State, 

* La bel inc: It meets the reąuirements in Labeling (7), La- 
bels ond Labeling for Injectabfe Products , The label States 
that it is to be fnawed just before use, describes condi- 
tions for proper storage of the resultant solution, and 
directs that the soiution is not to be ref rożen. 

* USP Reference Standards (11) 

USP Cefoxitin RS 
USP Endotoxin RS 


Cefoxitin for Injection 

DEFINITION 

Cefoxitin for Injection contains Cefoxitin Sodium equivalent 
to NLT 90.0% and NMT 120.0% of the labeled amount 
of cefoxitin (CińHuNjO^Sj). 

ASSAY 
• Procedurę 

Buffer: D?ssolve 1.0 g of monobasic potassium phos¬ 
phate and 1.8 g of dibasic sodium phosphate in 900 ml 
of water. Adjust with phosphoric acid or 10 N sodium 
hydroxide to a pH of 74 ± 04, and dilute with water 
to 1 L Pass through a membranę filter of 1-pm or finer 
porę size. 

Mobile phase: Acetonitrile, water, and glacial acetic 
acid (160:840:10). Pass through a membranę filter of 
1 -pm or finer porę size. 

Standard solution: 0.3 mg/mL of USP Cefoxilin RS in 
Buffer. Sonicate, if necessary, to dissolve. Use this solu¬ 
tion within 5 h. 

Sample solution 1 (where it is represented as being in a 
single-dose Container): Nominally 0,3 mg/mL of 

cefoxitin prepared as follows. Constitute Ceroxitin for 
Injection in a volume of water corresponding to the vol- 
ume of solvent spedfied rn the labeling. Witndraw all of 
the withdrawable contents, using a suitable hypodermic 
needle and syringe, transfer to a suitable volumetric 
fiask, and dilute with water to volume. Use this solution 
within 5 h, 

Sample solution 2 (where the Jabel States the guantEty 
of cefoxitin in a given volume of constituted solution): 
Nominally 0.3 mg/mL of cefoxitin prepared as follows. 
Constitute Cefoxittn for Injection in a volume of water 
corresponding to the uolume of solvent specified En the 
labeling. Transfer a suitable aliguot of the constituted 
solution to a suitable voJumetric fiask, and dilute with 
water to volume. Use this solution within 5 h. 
Chromatographic system 
(See Chromatography (621), System Suitability .) 
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Modę: LC 

Detector: UV 254 nm 

Column: 3,9-mm x 30-crn; 5- to 10-jim packing LI 
FIow ratę: 1 mL/min 
Injection vofume: 10 jjL 
System suitability 
Sampie: 5 tandard solu tion 
Suitability requirements 

Column efflciency: NLT 2800 theoreticai plates 

Tailing factor: NMT 1,5 

Relative standard deviation: NMT 1,0% 

Anafysfs 

SampJes: Sampie solution 1 or Sampie solution 2 and 
Standard solutton 

Calculate the percentage of the labeled amount of 
cefoxitin (Ci6Hi ? NjO ? S 3 ) in the portion of Cefoxitin for 
Injection taken: 

Result = [rufr 5 ) x {Cd Cu) x P x 100 

r u - peak response from the Sampie sofution 
= peak response from the Standard solution 
C s = concentration of the Standard solution 
(mg/mL) 

Co = nomtnal concentration of cefoxitin in Sampie 
solution 1 or Sampie solution 2 (mg/mL) 

P = potency of cefoxitin in USP Cefoxitin RS (mg/ 
mg) 

Acceptance criterfa: 9Q.0%-120.0% 

PERFORMANCE TESTS 

* Unjformity of Do sagę Units (905): Meets the 

requirements 

SPEC1FIC TEST5 

* Constituted Solution: At the time of use, it meets the 

requirements in Injections and fmplanted Drag Products 
(1), Spedfic Tests, Completeness and darlty of Solutions. 

* Bacterial Endotoxins Test (85): NMT 0.13 USP Endo- 

toxin Unit/mg of cefoxitin 

* Sterility Tests (71): It meets the requirements when 
tested as directed in Test for Sterility of the Product to Be 
Examined, Membranę Fiftrotion. 

* Particulate Matter in Injections <788): It meets the re- 
ąuirements for small-volume injections, 

* PH (791) 

Sampie solution: 100 mg/mL 
Acceptance criterfa: 4.2-7,0 

* Water Determination, Method l (921) 

Anafysis: Use a mixture of ethylene glycol and pyndine 
(3:1) in the tltration vessel in place of methanoL 
Acceptance criteria: NMT 1,0% 

* Other Requlrements: It meets the requirements of the 

Identification tests in Cefoxitin Sodium. It meets the re- 
quirements in Labefing (7), Labels and Labeling for I n ieć C 
obie Products , 

ADDITIONAL REQUIREMENTS 


Cliange to read 

* Packaging and Storage: Preserve as deseribed in *Pack¬ 
aging and Storage Reguirements (659), injection Packaging, 
Packaging fot constitution* tCN 


• USP Reference Standards (11) 

USP Cefoxitin RS 
USP Endotoxin RS 


Cefpiramide 



ChHmNbOtSz 612.64 

5-Thia-l -azabicyclo[4.2.Q]Qct-2-ene-2-carboxylic acid, 
7 *ffll(4-hyd roxy-6-methy t-3-pyridi ny l)ca rbony l]a min o]- 
(4-hydroxyphenyl)acetyf]amino]-3-[[(1 -methyl-1 H-tetrazol- 
5 -y f) th i o] m ethy I ]- 8 - o xo, [6R-[6a f 7p (#*)]]-; 
(6/? / 7fi)-7-[(/?)-2-(4-Hydroxy-ó-methylnicotinamido)-2<p^ 
hydroxyphenyl)acetamrdo]-3-[[(l -methyl-1 ff-tetrazol- 
5-yl)thiojmetnyI]*8-oxo-5“thia-1*azabicyclo[4 P 2 ł 0]oct- 
2-ene-2-carboxylic actd [70797-11-4]. 

DEFINITION 

Cefpiramide contains NLT 974jna/mg and NMT T026pg/ 
mg of C»Ha*N B 07 Sj, calculated on the anhydrous basis, 

IDENTIFICATION 

* A. INFRARED ABSORPTION (197K) 

* B, The retentlon time of the major peak of the Sampie 

solution corresponds to that of tne Standard solution, as 
obtained in the Assay. 

ASSAY 

* Procedurę 

Buffer: 1.36 g/L of monobasic potassium phosphate in 
water adjusted with 1 N sodium hydroxide to a pH of 
6.8 ± 0.1 prior to finał dffution 

Mobile phase: Tetra hydrofuran, acetonitrile, methanol, 
and Buffer (40:40:40:880) 

System suitability solution: 1 mg/mL of USP Cefpira¬ 
mide RS in 0.01 N sodium hydroxide. Heat this solution 
at 95° for 10 min, Mix 1 mL of this solution with 19 ml 
of Mobile phase , This solution contains a mixture of cef¬ 
piramide and cefpiramide lactone. 

Standard solution: 0,25 mg/mL of USP Cefpiramide RS 
m Mobile phase 

Sampie solution: 0.25 mg/mL of Cefpiramide in Mobile 
phase 

Chromatographlc system 
(See Chromatograpny (62 1), System Suitability ,) 

Modę: LC 

Detector: UV 254 nm 

Column: 4,0-mm x 15- to 30-cm; 5- to 10-pm pack¬ 
ing L7 

Fluw ratę: 1,5 mL/min 
Injection size: 20 |il 
System suitability 

Samples: System suitability solution and Standard 
sofution 

[NOTĘ—The relative retention times for cefpiramide and 
cefpiramide lactone are about 0,7 and 1,0, 
respectively.] 

Suitability reguirements 

Resolution: NLT 5 between cefpiramide lactone and 
cefpiramide, System suitability solutton 
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Taillng factor: 0.95-1 A , Standard solution 
Relatlve standard deviation: NMT 2.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Somple solution 
Calculate the quantity, in pg, of cefpiramide 
(CjsHz^NaC^Sz) fn each mg of the portion of Cefpira- 
fnide taken: 

Result - (fu/rs) x (Cs/Cu) xPxf 

fu ~ peak response from the Sampie solution 

fs - peak response from the Standard solution 

C s = concentration of USP Cefpiramide RS in the 
Standard solution (mg/mL) 

Cy = concentration of Cefpiramidę taken to prepare 
the Somple solution (mg/mL) 

P = potency of cefpiramide in USP Cefpiramide RS 
(mg/mg) 

F - conversion factor, 1000 pg/mg 
Acceptance criteria: 974-1026 pg/mg on the anhy- 
drous basis 

IMPUMTIES 
• ORCANIC IMPURITJES 

System suftability solution, Chromatographic system, 
and System suitability: Proceed as directed in the 
Assay. 

Buffer: 4.08 g/L of monobasic potassium phosphate in 
water, adjusted with 1 N sodtum hydroxiae to a pH of 
7.5 ± OJ prior to finał dilution 
Mobile phase: Methanol and Buffer (250:750) 

Standard stock solution: 0.15 mq/mL of sodium 
5-mercapto-1-methyltetrazole and 0.25 mg/mL of USP 
Cefpiramide RS in Buffer 

Standard solution: 3 pg/mL of sodtum 5-mercapto- 
I-methyltetrazole and 5 pg/mL of USP Cefpiramide RS 
from the Standard stock solution in Mobile phase 
Sam ple solution : 0.5 mg/mL of Cefpiramide in Mobile 
phase 

N-Ethylmałeimide solution: 40 mg/mL of N- 
ethyfnnaieirmde in methanol 
Test preparation: 10 mg/mL of sodium 5-mercapto- 
1 -methyltetrazole in N-Rhytmałeimide solution in a stop- 
pered centrifuge tubę. Sonicate for 15 min. 

Analysis 

Samples: Standard solution and Sampie solution 
Dętermipe the water content of sodium 5-mercapto- 
1-methyltetrazole by the titrimetric method (see Izoter 
Determtnation (921)), using 5.0 mL of the Test 
preparation. 

Calculate the percentage of 5-mefcapto-1 -methylte¬ 
trazole in the portion of Cefpiramide taken: 

Result = (ru/n) x (Mo/ Ma) x (C s/Cu) x F x 100 

ry = peak response of 5-mereapto- 

1 - methyltetrazole from tne Sampie solution 
r% - peak response of 5-mercapto- 

1 -methyltetrazole from tne Standard solution 
M f j = mofecular weight of 5-mercapto- 
1 -methyltetrazole, 115.14 
Mn - molecular weight of anhydrous sodium 
5-mercapto-1-methyltetrazole, 138.13 
Ci - concentration of sodtum 5-mercapto- 

1 -methyltetrazole, corrected for water, in the 
Standard solution (pg/mL) 

Cy - concentration of Cefpiramide in the Sampie 
solution (mg/mL) 

F = conversion factor, 0.001 mg/pg 
Calculate the percentage of each other impurity in the 
portion of Cefpiramide taken: 

Result = (rufn) x (Cs /Cu) x P x 100 


ry - peak response of each other impurity from the 
Sampie solution 

rs = peak response of cefpiramide from the 
Standard solution 

Ci = concentration of USP Cefpiramide RS in the 
Standard solution (pg/mL) 

Cy - concentration of Cefpiramide in the Sampie 
solution (ug/mL) 

P = potency of cefpiramide in USP Cefpiramide RS 
(jig/mg) 

Acceptance cnteria: See Tobie 1. 


Tabfe 1 


Na me 

Relatfre 

Retention 

Time 

Acceptance 

Criteria, 

NMT 

S-Mercaoto-1 -methyltetrazole 

0.20 

0.7 

Cefpiramide 

1.0 


Any other individual impurity 

_ 

0.7 

Total impurities 

— 

2.0 


SPECIFIC TiSTS 

* Optical Rotation, Specific Rotation (781S) 

Sampie solution: 10 mg/mL, in dimethylformamide 
Acceptance cnteria: -100° to -112* 

* CrYSTALLINITY (695): Meets the reauirements 

* PH (791) 

Sampie solution: 5-mg/ml suspension in water 
Acceptance criteria: 3.0-5.0 

* Water Determination, Method I (921): NMT 9.0% 

*> Pyrogen Test (151) 

Sampie solution: 50 mg/mL of cefpiramide in Stenie 
Water for Injection 

Test dose: 1.0 mL/kg of the Somple solution 
Acceptance criteria: Where the la be i States that Cefpir¬ 
amide is stenie, or it must be subjected to further Pro¬ 
cessing during the preparation of injectable dosage 
forms, it meets the reguirements. 

» Sterility Tests (71); Where the label States that Cefpira¬ 
mide is stenie, it meets the reguirements when tested as 
directed for Test for Sterility of ihe Product to Be Exanvned / 
Membranę Filtration. 

ADDITIONAL REQUIREMENT$ 

* Packaging and Storage: Preserve in tight containers. 

* Labeling: Where it is intended for use in preparing In- 
jectable dosage forms, the label States that it is stenie or 
must be subjected to further processing during the prep¬ 
aration of infeetable dosage forms. 

* USP Referince Standards (11) 

USP Cefpiramide RS 


Cefpiramide for Injection 

DEFINITION 

Cefpiramide for Injection contains NLT 90.0% and NMT 
1 20.0% of the labeled amount of cefpiramide 
(C25H2.1NBO7S2). 

IDENTIFICATION 

* A. The retention time of the major peak of the Sampie 

solution corresponds to that of the Standard solution , as 
obtained in the Assay : 

ASSAY 

* Procedurę 

Buffer: 1.36 g/L of monobasic potassium phosphate in 
water adjusted with 1 N sodium hydroxide to a pH of 
6.8 ± 0.1 before finał diiution 
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Mobile phase: Tetra hydrof uran, a teto nitrile, methanol, 
and Buffer (40:40:40:880) 

System suitability solution: 1 mg/mL of USP CefpSra- 
mide RS in 0,01 N sodlum hydroxide. Heat this solution 
at 95° for TO min. Diiute 1 ml of this solution with 
Mobile phase to 20 mL Tbis solution eon tai ns a mixture 
of cefpiramide and cefpiramide lactone. 

Standard solution: 0.25 mg/mL of USP Cefpiramide RS 
in Mobile phase 

Sample solution 1 (where It is represented as being in a 
single-dose Container): Constitute a Container of Gef- 

piramidę for Injection in a volume of water correspond- 
Ing to the volume of diluent specified in the labeling. 
Withdraw ail of the withdrawable contents, using a suit’ 
able hypodermic needie and syringe, and diiute with 
Mobile phase to obtain a solution containing the nomi¬ 
nał equivalent of 0.25 mg/mL of cefpiramide. 

Sample solution 2 (where the labet States the quantity 
of cefpiramide in a given volume of constitutea solu- 
tion): Constitute a Container of Cefpiramide for Im 

jeclion in a voiume of water equiva3ent to the volume 
of diluent specified in the labę]mg, Diiute the consti- 
tuted solution with water to obtain a solution nominally 
containing 0.25 mg/mL of cefpiramide. 
Chromatographic system 
(See Chroma tog ropny {621), System Suitability.) 

Modę: LC 

Delector; UV 254 nm 

Column: 4,0-mm x 15- to 30-cm; 5- to 10-pm pack- 
ing L7 

FIow ratę: 1.5 mL/min 
Injection size: 20 uL 
System suitability 

Samples: System suitability solution and Standard 
solution 

[Notę —The relative retention times for cefpiramide and 
cefpiramide lactone are 0.7 and 1.0, respective[y,] 

Suitability requirements 

Resolution: NLT 5 between cefpiramide lactone and 
cefpiramide, System suitability solution 
Tailing factor: 0.95-1.4, Standard solution 
Relative standard deviation: NMT 2.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 1 or 
Sample solution 2 

Calcuiate the percentage of cefpiramide (CisH^NeO/S?) 
wlthdrawn from the Container, or in the portion of 
constituted solution taken: 

Resuit = (ru/r s ) x ( Q/Cu ) x 100 

fu ~ peak response of the Sample solution 

r$ ~ peak response of the Standard solution 

Q - concentration of USP Cefpiramide RS in the 
Standard solution (mg/mL) 

Cu “ nominał concentration of cefpiramide in 
Sample solution 1 or Sample solution 2 
(mg/mL) 

Acceptance criteria: 90,0%-l20,0% 

SPECIFBC TESTS 
® Pyrogen Test (151) 

Sample solution: 50 mg/mL of cefpiramide from Cef¬ 
piramide for Injection in Stenie Water for Injection 
Test dose: 1.0 mL/kg of the Sample solution 
Acceptance criteria: Meets the reguiremenls 

* Sterility Tests (71): !t meets the requirements when 
tested as directed for Test for Sterility of the Product to Be 
Examinedj Membranę Filtra bon. 

* pH (791) 

Sample solution: Equivalent to 100 mg/mL of cefplra- 
micie from Cefpiramide for Injection 


Acceptance criteria: 6,0-8.0 in water 
o Water Detehmination, Method I (921): NMT 3.0% 

* Particulate Matter W Injections (788): It meets the re- 
quirements for smailwolume injections. 

ADDITIONAL REQUIREMENTS 


C hangę to ren d: 

o Packaging and Storach: Preserve as described in *Pack- 
aging and Storage Reguirements (659), Injection Packaging, 
Packaging for constitutian* <cn 

9 USP Reference Standards (11) 

USP Cefpiramide RS 


Cefpodoxime Proxetii 



C2iH 27 N 5 O g S 2 557.60 

5-Thia-l -azabicydo[4.2.03oct-2-ene<arbGxylic acid, 
7-[[(2-amino-4-th iazoly l)(m et hoxyi mino)acetyl] 
amino]-3-(methoxymethyl)-8-oxo-,1 -[[(1 -methylethoxy) 
ca rbonyJ]oxy]ethyr ester, [6R-[6a f 7j3(Z)]]-. 

(±)-l -Hydroxyethyl(+)-(6R,7R)-7-[2-(2-aminO" 

4-thiazoIyl)glyaxylamldo]-3-methoxymethyl) 8 oxo 5 thia- 
1 -azabicydo[4.2.0]oct-2-ene-2’Carboxylate, 7 2 -(Z)-(Q- 
methyloxime), isopropyl carbonate (ester) [87239-81-4]. 

» Cefpodoxime Proxetil contains the equivalent 
of not less than 690 jig and not morę than 
804 pg of cefpodoxime (C15H17N5O6S2) per mg, 
calculated on the anhydrous basis. 

Packaging and storage—Preserve in tight containers, at a 
temperaturę not exceecfing 25°. 

USP Reference standards (11)— 

USP Cefpodoxime Proxetii RS 
Identification— 

A: Infrared Absorption (197M). 

B: Ultiwiolet Absorption (1 97U)— 

Solution: 15 |ug per mL. 

Medium: aceton i trile. 

C: DissoIve 1 mg of it in 4 mL of water, add 1 mL of 1 N 
sulfuric add while cooling in an ice bath, add 1 mL of a 
freshly prepared solution of sodium nitrlte (1 in 100), aliow 
to stand for 2 minutes, then add 1 mL of ammonium sujfa- 
mate solution (1 in 100). Ailow to stand for 1 minutę, and 
add 1 mL of /V-(I-naphthyl)ethyIenediamine dihydrochloride 
TS: a red-purpie color devdops. 

Specific rotation (781 5): between +35.0" and +48. 0°. 

Test solution: 10 mg per mL, In methanoL 
Water Determination, Method I (921): not morę than 
3.0%. 
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Resitfue on ignition (281): not morę than 0.2%. 


Detete the fotłowłng; 

# Heavy tnetals, Method U (231): 0.002%.* iomad i^aois) 

I sam er rat i o— Using the chromatogram of the Assay prep¬ 
arat ton obtained in tne Assay, calculate the ratio of the 
cefpodoxime proxetil fi-epimer peak response to the sum of 
the peak responses of the cefpodoxime proxetif 5-epimer 
peak and the cefpodoxime proxetil fi-epimer peak: the ratio 
is between 0.5 and 0,6. 

CHromatographk purity— 

Solution A —Prepare filtered and degassed 0.02 M ammo- 
nium acetate. 

Solution B —Use filtered and degassed acetonitrile. 

Mobile phase —Use variable mixtures of So/ut/on A and 5o- 
lution B as directed for C hromatogrophic system. Make ad- 
justments if necessary (see 5ysfem Suitability under Chroma- 
tography (621}). 

Diluent —Prepare a degassed mixture of water and aceto* 
nitnle (2:1). 

System suitability solution —Dissolve a guantity of USP 
Cefpodoxime Proxetil RS in Diluent to obtain a solution eon- 
taining about 10 pg per mL. [notę —A volume of methanol 
not exceeding 10% of the total volume in the finał solution 
may be used to facilitate dissolution.j 

Test solution —Transfer about 50 mg of Cefpodoxime 
Proxetll, accurately weighed, to a 50-mL yolumetric fiask, 
dissolve in 5 mL of methanol, using sonication if necessary, 
dilute with Diluent to vofurne, and mix. This solution should 
be injected promptly, but may be analyzed within 24 hours 
when stored at 8°. 

Chromatographic system (see Chromatography (62 1»—The 
iiqutd chromatograph is eguipped with a 260-nm detector 
and a 4.6-mm x 25-cm column that contains 5-pm packing 
LI. The column temperaturę is maintained at a constant 
temperaturę of about 30°. The flow ratę is about 2 ml per 
minutę. The chromatograph is programmed as follows. 


Time 

Solution A 
(W 

Solution B 

Elutlon 

0 

90 

10 

eguilib ratio n 
(10 minutes) 

0-10 

90->68 

10-32 

linear gradient 

10—40 

68 

32 

isocratlc 

40-80 

68->50 

32^50 

linear gradient 

80-85 

50 

50 

isocratic 

85-90 

50-^25 

50-35 

linear gradient 

90-95 

25 

75 

isocratic 

95-100 

25^90 

o 

T 

linear a radiem 


Chromatograph the System suitability solution, and record 
the peak responses as directed for Procedurę: the retention 
timę for cefpadoxime proxetil fi-epimer is between 37 and 
42 minutes; the relative retention times are about 0.9 for 
cefpodoxtme proxetil 5-epimer and 1.0 for cefpodoxime 
proxetil fi-epimer; the resolution, fi, between cefpodoxime 
proxetil 5-epimer and cefpodoxime proxetil fi-epimer is not 
less Llidn 4.0; the coiumn efficiency Is not less trian 19,000 
theoretical plates determined from the cefpodoxime proxetil 
fi-epimer peak; and the relative standard aeviation for repli- 
cate tnjections determined from the sum of the areas of the 
cefpodoxime proxetil 5-epimer and cefpodoxime proxetil fi- 
epimer peaks is not morę than 2.0%, 

Procedurę —Inject a volume (about 20 fil) of the Tesf solu¬ 
tion into the chromatograph, record the chromatogram. 


and measure all of the peak areas. Calculate the percentage 
of each impurity in the portion of CefpodoKime Proxetil 
taken by the formula: 

1 OOfn / r,) 

in which n is the peak area for each impurity; and r, is the 
sum of the areas of all the peaks: not morę than 3.0% of 
any peak at a relative retention time of about 0.86 is found; 
not morę than 1,0% for any peak at relative retention times 
of about 1,27, 139, and other indivrdual peaks having rela- 
tive retention times hkjher than 2,0 is found; not morę than 
0.5% of any other individual impurity is found; and not 
morę than 6.0% of total impurities is found, impurity peaks 
of less than 0.05% being disregarded. 

Assay— 

Mobile phase —Prepare a filtered and degassed mixture of 
0.02 M ammonium acetate and acetonitrile (6:4). Make ad- 
justments if necessary (see System Suitability under Chroma¬ 
tography (621)), 

Diluent —Prepare a degassed mixture of water and aceto¬ 
nitrile (6:4). 

Standard preparation —Transfer about 25 mg of USP 
Cefpodoxime Proxetil RS, accurately weighed, to a 50-mL 
volumetric fiask, dissolve in 5 mL of methanol, dilute with 
Diluent to volume, and mix. Transfer 5.0 mL of this solution 
to a l OG-mL volumetnc fiask, dilute with Diluent to volume, 
rmx, and pass through a filter having a 0,45-um or finer 
porosi ty. 

Assay preparation —Transfer about 50 mg of Cefpodoxime 
Proxetil, accurately weighed, to a 100-mL volumetric fiask, 
dissołve in 10 ml of methanol, dilute with Diluent to voł- 
ume, and mix. Transfer 5,0 mL of this solution to a 100-mL 
volumetric fiask, dilute with Diluent to volume, mix, and 
pass through a filter having a 0.45-^im or finer porosity. 

Chromatographic system (see Chromatography <621))’—The 
liąuid chromatograph is eouipped with a 235-nm detector 
and a 4.6-mm x 25-cm column that contains 5-j.im packing 
LI. The flow ratę is about 2 mL per minutę. The column 
temperaturę is maintained at a constant temperaturę of 
about 30°, Chromatograph the Standard preparation, and 
record the peak responses as directed for Procedurę,* the rela- 
tive retention times are about 0,9 for eefpodoxIme proxetil 
5-epimer and 1.0 for cefpodoxime proxetil fi-eprmer; the 
resolution, fi, between cefpodoxime proxetil 5-epimer and 
cefpodoxime proxetil fi-epimer is not less than 2.5; the taii- 
ing factor for cefpodoxime proxetil fi-epimer is not morę 
than 1.5; and the relatrve standard devlation determined 
from the sum of the areas of the cefpodoxime proxetil 5- 
epimer and cefpodoxime proxetil fi-epimer peaks for repli- 
cate injectrons is not morę than 1,0%. 

Procedurę— Se pa ratę ly inject equal vofumes (about 20 jiL) 
of the Standard preparation and tne Assay preparation into 
the chromatograph, record the chromatograms, and meas¬ 
ure the responses for the major peaks. Calculate the quan- 
tity in pg of cefpodoxime (Ci^H^NsOńS?) in each mg of 
Cefpodoxime Proxetit taken by the formuła: 

20G0(CP/W)(/Wr s ) 

in which C is the concentration, in mg per mL, of USP 
Cefpodoxime Proxetil RS in the Standard preparation; P is 
the designated potency, in pg per mg, of cefpodoxime 
(CTsHtyNsOćSi) in USP Cefpoaoxime Proxetil RS; W is the 
weight, in mg, of Cefpodoxime Proxetil taken to prepare 
the Assay preparation; and r u and r s are the surm of the peak 
responses for cefpodoxime proxetil 5-epimer and cefpodox- 
ime proxetil fi-epimer obtained from tne Assay preparation 
and the Standard preparation , respectively. 
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Cefpodoxime ProxetiI for Orał 
Syspensiore 

» Cefpodoxtme Proxetil for Orał Suspension eon- 
tains Cefpodoxime Proxetil and one or morę 
buffers, suspending agents, sweeteners, flavor- 
ing$, and preseryatiyes. When constituted as di¬ 
rected in the labeling, it contains the equivalent 
of not fess than 90.0 percent and not morę than 
110.0 percent of the labeled amount of 
cefpodoxime (C15H17N5O6S2), 

Patkaging and storage —Preserye in tight containers, at a 
temperatura not exceedmg 30°, Storę the constituted Ora! 
Suspension in a refngerator, 

USP Referentce standard* (11)— 

USP Cefpodoxime Proxetil RS 

Identiflcaticm —The retention times of the cefpodoxime 
proxetil R-e pimer peak and the cefpodoxime proxeti! 5- 
epimer peak in the chromatogram of the Assay preparotion 
torrespond to those in the chromatogram of the Standard 
preparotion, as obtained in the Assay. 

Uniformity of dosage units (905)— 

FOR SOLID PACKACED IN SINGLE-UNIT CONTAINERS: meets the 
requirements. 

Deliverable volume (698): meets the requirements. 
pH {791): between 4.0 and 5-5, in the suspension consti¬ 
tuted as directed in the labeling. 

Water Determination (921): not morę than 1 .5%. 
Assay— 

Mobile phase, Diluent , and Chroma togranhic system—Pre- 
pare as directed En the Assay under Cefpoaoxime Proxetil. 

Standard preparotion^ Transfer about 30 mg of USP 
Cefpodoxime Proxetrl RS, accurately weighed, to a 50-mL 
yolumetnc fiask, dissoive in SmL of methanol, dilute with 
Diluent to volume, and mix. Transfer 5.0 mL of this solution 
to a 100-mL volumetric fiask, dilute with Diluent to vo!ume, 
and mm. Pass through a filter having a 0>45-pm or finer 
porosiły. 

Assay preparotion^ Constitute a Container of Cefpodox- 
ime ProxetiJ for OraE Suspension as directed in the labeling. 
Shake the resulting suspension thoroughly, and determine 
its density. Transfer an accurately weigned quantity of the 
suspension, equivalent to about 50 mg of cefpodoxime, to a 
100-mt yolumetric fiask. Add 10 mL of water, and shake to 
disperse. Add 20 ml of aceton i tri le, and sonicate for 15 min¬ 
utes. Cool to room temperaturę, dilute with Diluent to vof- 
ume, and mix. Transfer 5.0 mL of this solution to a 100-mL 
yolumetric ffask, dilute with Diluent to volume, mix, and 
pass through a filter having a O.AS-pm or finer porosity. 

Procedurę —SeparateJy inject equal volumes (about 20 pL) 
of the Standard preparotion and the Assay preparotion into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks. Catculate the quan- 
tity, in mg of cefpodoxime (Ci S Hi;iShO*S ? ) in the portion of 
Orał Suspension taken by the formula: 

2CP(ru/h) 

in which C is the concenfcration, in mg per mL, of USP 
Cefpodoxrme Proxetil RS rn the Standard preparotion; R is 
the desianated potency, in pq per mg, of cefpodoxime 
(CisHuNsO^) m USP Cefpoaoxime Proxeti1 RS; and r 0 and 
H are the sums of the peak responses for cefpodoxime prox- 
etil 5-epimer and cefpodoxime proxetil R-epimer obtained 
from the Assay preparotion and the Standard preparotion , re- 
spectiyety. 


Cefpodoxime Proxetil Tablets 

» Cefpodoxime Proxetil Tablets contain an 
amount of Cefpodoxime Proxetil equivalent to 
not less than 90-0 percent and not morę than 
110.0 percent of the labeled amount of 
cefpoaoxime (CisH^NsOsS^). 

Packaging and storage— Preserve in tight Container*, at 
controlTed room temperaturę. 

USP Reference standard* (11)— 

USP Cefpodoxime Proxetil RS 

Identification— The retention times of the cefpodoxime 
proxetil tf-epimer peak and the cefpodoxime proxetil 5- 
epimer peak in the chromatogram of the Assay preparotion 
correspond to those in the chromatogram of the Standard 
preparotion, as obtained in the Assay. 

Dissolution (711)— 

Medium—Disso!ve 54.5 g of giycine and 42.6 g of sodium 
chloride in about 500 mL of water in a 1000-mL volumetric 
fiask. Cautiously add, with swirling, 14.2 mL of hydrochloric 
acid, and allow to cool. Dilute with water to volume, and 
mtx. Transfer 50 mL of this stock solution to a fiask, and 
dilute with water to 900 ml to obtain a solution having a 
pH of 3.0 ± 0.1. [notę—I f necessary, adjust the pH of the 
stock solution with 10 N sodium hydroxide so that when 
50 mL i* diluted with water to 900 mL the pH of the D/sso- 
fution Medium is 3.0 ± 0.1.] 

Apparatus 2: 75 rpm. 

Time: 30 minutes. 

Procedurę —Determine the amount of cefpodoxime 
(C 15 HUN 5 O 0 S 2 ) dj 5 solved by employing UV absorption at 
about 259 nm on filtered portions of the solution under test 
in comparison with a Standard solution havmg a known 
concentration of USP Cefpodoxime Proxetil RS prepared by 
dissolving an accurately weighed portion in a smali volume 
of methanol and diluting quantitativeiy with Dissolutian Me¬ 
dium. 

Tolerances—Hot less than 70% (Q) of the labeled amount 
of cefpodoxime (CisHuNsOeSa) is dissolved in 30 minutes. 

Uniformity of dosage unit* (905): meet the require- 

ments. 

Water Determination (921) : not morę than 5.0%. 

Assay— 

Mobile phase, Diluent, and Chromatographic system —Pre¬ 
pa re as directed in the Assay under Cefpoooxime ProxetiL 

Standard preparotion —Transfer about 30 mg of USP 
Cefpodoxime Proxetil RS, accurately weighed, to a 50-mL 
yolumetric fiask, dissolye in 5 mL of methanol, dilute with 
Diluent to volume, and mix. Transfer 5.0 mL of this solution 
to a 100-mL yolumetric fiask, dilute with Diluent to volume, 
and mix. Pass through a filter havtng a 0,45-pm or finer 
porosity. 

Assay preparotion —Weigh and finely powder not fewer 
than 20 Tabtels. Transfer an accurately weighed portion of 
the powder, equivalenL to about 50 mg of cefpodoxime to a 
100-mL volumetric fiask. Dissolve in 40 mL of Diluent, soni- 
cating for 5 minutes. Cool to room temperaturę, dilute with 
Diluent to voiume, and mix. Transfer 5.0 mL of this solution 
to a 100-mL yolumetric fiask, dilute with Diluent to volume, 
mix, and pass throuqh a filter havinq a 0.45-um or finer 
porosity. 

Procedurę —Separately inject equal yolumes (about 20 pL) 
of the Standard preparotion and the Assay preparotion into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks. CaTculate the quan- 
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tity, in mg of cefpodoxime (C^HuNsO^Sj) in the portion of 
Tablets taken by the formula: 

2CP{r v i fi) 

in whieh C is the concentration, in mg per mL, of USP 
Cefpodoxime Proxetil RS in the Standard preparation; P is 
the designated potency, in pg per mg, of cefpodoxime 
(C 15 Hi 7 N 3 OflS 2 ) in USP Cefpodoxime Proxctil RS; and ry and 
r$ are the sums of the peak responses for cefpodoxime prox- 
etil 5-epimer and cefpodoxime proxetif P-epimer obtained 
from tne Assay preparation and the Standard preparation, re- 
spect iveiy. 


Cefprozil 



C, s H 19 N 3 0sS • HjO 407.44 

5-Thra-l -azabicyclo[4.2.0joct-2-ene-2-carboxylrc acid, 

7- [ [ a m i no( 4 - hy d ro xy p h e ny I) acetyl ] a m i n o] -8 - 0 x 0 - 
3-(1-propenyl)-, monohydrate, [&R-[6a t 78(R *)]}-; 

(6P, 7 fl)-7-[(P)-2~Am ino-2-(p-hyd roxypheny IJacetamido]- 

8- oxo-3-propeny!-5-thia-l-azabicydol4 f 2,0]oct-2-ene- 
2-carboxylic acid monohydrate [121123*1 7-9]. 

Anhydrous 389.43 

[92665-29-71 

DEFINITION 

Cefprozil contains NIT 900ug/mg and NMT 105Głig/mg of 
cefprozil (CmRięNjOsS), calculated on the anhydrous 
basis. 

IDENTIFICATION 
e A. iNFRARED ABSORPTION (197K) 

Standard: USP Cefprozil RS 

Acceptanee criteria: Meets the reguirements 

• B. The retention times of the cefprozil (Z)-isomer and 
cefprozil (£)-isomer peaks from the Sample solution corre* 
spond to those of tne Standard Solutions, as obtained in 
tne Assay r 

ASSAY 

* Procedurę 

Buffer: 11,5 g/L of monobasic ammonium phosphate in 
water Adjust, if necessary, with phosphoric acid to a 
pH of 4 A , 

mobile phase: Acetonitrile and Buffer (100:900) 

System suitabiiity solution: 0.125 mg/ml each of USP 
Cefprozil (2)*lsomer RS and USP Cefprozil (£)-lsomer RS 
in water. Use this solution within 6 n. 

Standard solution 1: 0.25 mg/ml of USP Cefprozil (Z)- 
Isomer RS in water. Use this solution within 6 h. 
Standard solution 2: 0.025 mg/mL of USP Cefprozil 
(£)-lsomer RS in water. Use this solution within 6 h. 
Sample solution: 03 mg/mL of Cefprozil in water. 

Shalce to dissolye. Use this solution within 6 h. 
Chromatographic system 
(See Chromatograpny (621), System Suitabiiity .) 


Modę: LC 

Detector: UV 280 nm 
Column: 4,6-mm x 30-cm; 5-pm packing 11 
Fi o w ratę: 1 ml/mtn 
Injection voltime: 10 pL 
System suitabiiity 

Samples: System suitabiiity solution and Standard solu¬ 
tion 1 

[Notę —The ielalive retention Limes for cefprozil (Z>i$o- 
mer and cefprozil (fj-isomer are about 0.7 and 1 .0, 
respecttvely.] 

Suitabiiity reąuirements 

Resolutfon: NLT 2.5 between cefprozil (Z>isomer 
and cefprozil (£)-isomer, System suitabiiity sofution 
Tailtng factor: 0.9-1.1, Standard sofution 1 
Relative standard deviation: NMT 2.0%, Standard 
solution 1 
Anafysrs 

Samples: Standard solution l t Standard solution 2 t and 
Sample 50 /uf/on 

Calculate the amount (pg) of cefprozil {Z)A somer 
(CłgH^NjOsS) in each mg of Cefprozil taken: 

Result = (fv/r$) x (tj/Q) x P 

r v - ptak response of cefprozil (Z)-isomer from the 
Sample solution 

fs - peak response of cefprozil (Z}-isomer from 
Standard solution 1 

Q = concentration of USP Cefprozil (Z )-\somer RS 
in Standard solution I (mg/mL) 

Cu - concentration of Cefprozil in the Sample 
solution (mg/ml) 

P = potency of USP Cefprozil (2>isomer RS (pg/ 
mg) 

Calculate the amount (pg) uf cefprozil (fj-isomer 
(Ci&HigNjOsS) in each mg of Cefprozil taken: 

Result - (ru/r$) x (Cs/Cu) x P 

ru - peak response of cefprozil (E)~isomer from the 
Sample solution 

= peak response of cefprozil (£)-isomer from 
Standard solution 2 

Cs = concentration of USP Cefprozil (F)-isomer RS 
in Standard solution 2 (mg/ml) 

Cu = concentration of Cefprozil in the Sample 
solution (mg/ml) 

P = potency of USP Cefprozil (£)-isomer RS (pg/ 
mg) 

Calculate the ąuantity, in pg, of cefprozil (CiaM^NjOsS) 
in each mg of Cefprozil taken by adding the values, in 
|ig/mg, of the cefprozil (Z)-isomer and the cefprozil 
(£)-i$omer. 

Acceptanee criteria: 900-1050 pg/mg on the anhy¬ 
drous basis 

IMPURITIES 

9 ORGANIC IMPURITIES, PROCEDURĘ 1 

Use Organie Impurities, Procedurę / when the impurity 
profile indudes Z -cefprozil open ring, f-tefprozil open 
ring, and cefprozil related compound K. 

Solution A: 11.5 a/L of monobasic ammonium phos 
phate in water. Adjust, if necessary, with phosphoric 
acid or ammonium hydroxide to a pH of 4.4. 

Solution B: Acetonitrile and Solution A (1:1) 

Mobile phase: See Tobie 1. 


Table 1 


Time 

Solution A 

Solution B 

{mirO 


(°/o) 

0 

81 

19 

8 

81 

19 

20 

3T 

64 
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Ta bis 1 (Conlinued) 


Time 

Solution A 

Solution B 

(min'} 

f%1 


25 

36 

64 

27 

81 

19 

30 

81 

19 


[NOTĘ—These gradient elution times are established on 
an HPLC system with a dwell voiume of approximately 
1.3 ml. The gradient elution times in the table can be 
adjusted as necessary to achieve the separation 
descnbed.] 

Standard stock soiution: 0.25 mg/ml each of USP Cef¬ 
prozil (Z)-lsomer RS, USP Amoxici[lin Related Conv 
pound I RS, and USP Cefprozif Related Compound D RS 
in a mixture of 1 M hydrochloric add and Solution A. 
Prepare the solution as follows. Dissolve USP Amoxicillin 
Related Compound I RS, USP Cefprozil (Z)-l5orner RS, 
and USP Cefprozil Related Compound D RS in 1 M hy- 
droehloric acid, using 20% of the finał volume. Dilute 
with Solution A to volume, 

5ensitivity solution: 2.5 pg/mL each of cefprozil (Z)- 
isomer, amoxidllIn related compound I, and cefprozil 
related compound D in Solution A from Standard stock 
solution. Storę the solution at 4°, and use within 8 h. 
Standard solution: 50 pg/ml each of cefprozil (Z)4so- 
mer, amoxldllin related compound I, and cefprozif re¬ 
lated compound D in Solution A from the Standard stock 
solution. Storę the solution at 4°, and use within 12 h. 
Sample solution: 5 mg/ml_ of Cefprozil in a mixture of 
1 M hydrochloric add and Solution A, prepared as fol- 
lows. Dissolve the Cefprozil first in 1 M hydrochloric 
add using 4% of the finał volumą and men dilute with 
Solution A Lo volume, Storę the soiution at 4°, and use 
within 3 h. 

Chromatographic system 

(See Chrom atograpny {621), System Suit ab Hity.) 

Modę: LC 

Detecton UV 230 nm 
Column: 4,6-mm x 25-cm; 5-pm packing LI 
Temperatures 
Column: 40° 

Autosampier: 4° 

Flow ratę: 1 ml/min 
Injection volume: 10 ]iL 
System suitability 

S a m p I es: Sensitivity solu don a n d S tanda rd solu don 
[Notę—USP Cefprozil Related Compound D RS contains 
the (Z)- and (£)-isomers of cefprozil related compound 
D. See Tobie 2 for relative retention times,] 


Table 2 


Marne 

ftelative 

Retention 

Time 

Acceptance 
Criteria, 
NIV3T (%> 

Amoxidllin related compound h 

0.40 

0.3 

Cefadroxif 

0.54 

0.5 

H vd rox yph eny J d i ketopi perazi ne 11 

0.61 

03 

Cefprozil related compound D 
(Z)-fsomer d 

0.69 

03 

Cefprozil related compound □ 
ffifsomer^ 

0.91 

O-Acyl cefprozil f 

0.76 

0.2 

Cefprozil fZ>isomer 

1.0 

_ 

Cefprozil (fl-isomer 

137 


Z-Cefprozil open rrnqs 

1.74 

0.2 

Cefprozil refated compound H 
(20-isomer^' 

1.95 

0.2 

Cefprozil related compound H 
(£)-isomert 

2.19 

£-Cefprozil open rinq k 

2.08 

0,2 

Cefprozif related compound K 1 ^ 

2,76 

0,1 

236 

0,1 

2,91 

0.1 

3.01 

0,1 

Any individuat unspecified 

Impurlty 

— 

0.1 

Total Impurities 

-— 

2.0 


* ffl)-2-Amino-2-(4-hydroxyphenyl)acetic acEd. 
b 3 ■ (Am En om e thy I en e) - 6- (44iy d roxy ph eny \>pip era zine-2, S -di o n e. 

£ 7-AminO“3-propenykephafo5porank add (Z-bomer); (ćf?Tfl)-7-Amino-8- 
oxo- 3 -[(Z)-p rop-1 -eny I ] -5-thi a-1 -aza bicy c lo [4,2. Q]ocL- 2-e n e-2-c ar b oxy I Et 
acid. 

d The sum of the two isomers is reported. 1 he limit lor the sum is 0.3%, 
e 7-Amino-3-propenylcephatospDranEc acid (E-isamer); (6fl,7fl)-7-Arnina-S» 
oxo-3-[{E)-prop-l -enyi]-5-thia-1 -aza b i cy c Jo [4.2.0] o cL-2-ene-2-carboxy fi c ac¬ 
id. 

F (ćR7ft)-7 [{RJ-2-Amino-2-{4-[C/?)-2-afinino-2-C4-hydroxyphenyl)acetox- 
yj p] i eny I ja cetam Ed o] -8 -o xo~ 3 -[ (Z> p rop -1 -eny I } -5 -t h ia -1 -azab icydo 
[4.2.0 Jo et-2- en e-2-ca rboxy li c ad d . 

u (ft) - 2 - ((/?)-[( ffJ-Z-Am i rto-2- (4-hy droxypheny 3) a ce Lamido ] (carboxy) methy f) - 
5-[(Z)-prop-l -enyl]-3,6-dihydro3H-1 ,3-thiazine-4-carboxylic acid. 

(1 N-Acyl cefprozil (Z-isomer); (ó/t7fl)-7~{(R)-2-[(/0’2-Aniino-2-(4-hydrQx- 
y phe ny I) aee ta mi do J- 2-(4-hy d roxy ph e ny I) acetami d o) -8-oxo-3-[(2)-p ro p-1 - 
enyl]-5“thia-1 -azabicydo[4.2.0]oct-2-ene-2-carboxylic add. 

1 The sum of the two isomers is reported. The limit for the sum is 0.2%. 

I N-Atyl cefprozil (f-isomer); (6/?,7P)-2-[(ff)-2-Amino 2-(4-hydrox- 
y p h e ny l)a ceta m id o] -2 - (4 - hy d roxy p heny I)aceta m ido}-8 - oxo ^ 3- [(£)- pro p-1 - 
eny IJ-5 - th ia-1 -aza bi cyt I o[4.2.0]o cl-2 -ene-2-ca rboxyl rc ac id. 
k (fl) ■-2 - ( (/?)-[{ R) -2 -Am i no-2- (4-hy d roxyphenyl}a ce La mi do] (ca rboxy) melby I] - 
S“[(£)-prop-1 -enyi]-3 H ć-dihydro-2W-l ,3-thiazine-4-carboxylfc add. 

1 Hydroxyphenyldiketopiperazine lactone; 3-(5-Ethyl-7-ox o-2,4,5,7-tetrahy- 
d ro-1 H-hi ro[3 H 4 - d] [ 1,3] Ln iazl n-2-y I)- 6-(4-hy d roxy phe ny I )pi peraz En e-2 ,5 -d i o- 
ne, 

m The system resolves four isomers of cefprozil related compound K, 

Suitability requirements 

Resolution: NLT 1.4 between the (£)-isomer of cef¬ 
prozil related compound D and cefprozil (Ż)-Esomer, 
Standard solution 

Relative standard devration: NMT 10,0% for cef¬ 
prozil, amoxicillin related compound I, and each iso- 
mer of cefprozil related compound D, Standard 
solution 

Signabto-noise ratio: NLT 10 for cefprozil, amoxicil- 
lin related compound I, and each isomer of cefprozil 
related compound D, Sensitivity soludon 
Analysis 

Sam pies: Standard soiution and Sample solution 
Calculate the percentage of amoxidllin related com¬ 
pound ! in the portion of Cefprozil taken: 

Result - ( rjrs) x (Cs/Cu) x P x 100 
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ry - peak response of amoxidlltn related 

compound I from tbe Sample soiution 

fs = peak response of amoxidllln related 

compound I from the Standard soiution 

G = concentration of USP Amaxitillin Related 
Compound f RS tn the Standard soiution 
(mg/mL) 

Cu - concentration of Cefprozii in the Sample 
soiution (mg/mL) 

P = potency of amoxidllin related compound I in 
USP Amoxidllin Related Compound I RS 
(mg/mg) 

Calculate the percentage of cefprozii related compound 
D tn the portion of Cefprozii taken: 

Result - (rjr$) x (G/G ) x P x 100 

ru = sum of the responses for cefprozii related 

compound D (Z)4somer and cefprozii related 
compound D (f)-isomer from the Sample 
soiution 

r$ = peak response of cefprozii related compound 
D (Z)-isomer from the Standard soiution 

G = concentration of USP Cefprozii Related 

Compound D RS in the Standard soiution 
(mg/mL) 

Cu = concentration of Cefprozii in the Sample 
soiution (mg/mL) 

P - potency of cefprozii related compound D ( Z )- 
isomer in USP Cefprozii Related Compound 
D RS (mg/mg) 

Calculate the percentage of each of the other impurities 
in the portion of Cefprozii taken; 

Result = (ru/fs) x (Cs/ Cu) x R x 100 

I ru - peak response of each impurity from the 
Sample soiution 

r$ - peak response of cefprozii from the Standard 
soiution 

Cs = concentration of USP Cefprozii (Z)4somer RS 
in the Standard soiution (mg/mL) 

Cu - concentration of Cefprozii in the Sample 
soiution (mg/mL) 

P - potency of USP Cefprozii (Z)4somer RS (mg/ 

Acceptance orrteria: See labie 2. The reporting thresh- 
old is 0,05%. 

* Organic Impurities, Procedurę 2 

Use Organic Impurities, Procedurę 2 when the impurity 
profile includes ethoxycarbonyl cefprozii, methox- 
ycefadroxil, cefprozii delta-3 isomer, cefprozii amide, 
and cefprozii dimer. 

Soiution A: 4 g/L of monobasic sodium phosphate ad- 
justed with diiute phosphoric add (1 in 10) to a pH of 
4.2 ± 0.05 

Soiution B: Acetonitrile and Soiution A (1:1) 

Mobile phase; See Table 3. 


Table 3 


Time 

Soiution A 

Soiution B 

(min) 

(%) 

{%> 

0 

95 

5 

20 

70 

30 

40 

40 

60 

50 

0 

100 


Table 3 (Continued) 


Time 

Soiution A 

Soiution B 

(min) 


{%) 

60 

0 

100 

62 

95 

5 

70 

95 

5 


Diluent: 0.85 g/L of monobasic potassium phosphate 
and 1.16 g/L of anhydrous dibaslc sodium phosphate tn 
water 

System suitability stock soiution: 0.15 mg/mL of USP 
Cefadroxil RS and 0.75 mg/mL of USP Cefprozii Related 
Compound D RS, prepared as follows. Dissolve USP 
Cefadroxil RS in Soiution A t using 20% of the finał vol- 
ume. Add USP Cefprozii Related Compound D RS, mix, 
and diiute with Diiuent to volume. 

System suitability soiution: 15 pg/mL of USP 
Cefadroxtl RS and 75 pg/mL of USP Cefprozii Related 
Compound D RS from the System suitability stock solu- 
thn and 1.5 mg/mL of USP Cefprozii RS in Soiution A 
Standard soiution: 15 |ig/mL of USP Cefprozii RS in So¬ 
iution A 

Sample soiution: 1.5 mg/mL of Cefprozii in Soiution A. 
Refrigerate the soiution, and use witnin 1 h. 

Chroma tog raphic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 220 nm 
Column: 4.6-mm x 25-cm; 5-pm packing LI 
Temperatures 
Column: NMT 30* 

Autosampler: 4° 

Flow ratę: 1 mL/min 
Injection volume: 20 |uL 
System suitability 

Samples: System suitability soiution and Standard 
soiution 

Suitability reguirements 

Resolution: NLT 1.5 between the (Z)-Isomer of cef- 
prozil related compound D and cefadroxil; NLT 1,5 
between cefadroxil and the (Q4somer of cefprozii re¬ 
lated compound D, System suitability soiution 
Relative standard deviation: NMT 5.0% for the sum 
of the cefprozii (Z)-isomer and cefprozii (Ę-isomer, 
Standard soiution 
Analysis 

Samples: Standard soiution and Sample soiution 
Calculate the percentage of each impurity in the por¬ 
tion of Cefprozii taken: 

Result = (Wrd x (G /Cu) x P x {1/F) x 100 

fu = peak response of each impurity from the 
Sample soiution 

r$ — sum of the responses for cefprozii (Z)-isomer 
and cefprozii (£)-isomer from the Standard 
soiution 

Ci - concentration of USP Cefprozii RS in the 
Standard soiution (mg/mL) 

Cu = concentration of Cefprozii in the Sample 
soiution (mg/mL) 

P - potency of USP Cefprozii RS (mg/mg) 

F = relative response factor (see Table 4) 

Acceptance criteria: See Table 4. The reporting thresh- 
ofd rs 0.05%. 
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Tafcie 4 


Name 

Relative 

Retention 

Time 

Reiative 

Response 

Factor 

Acceptance 
Criteria, 
NMT (%) 

Amoxidliin related 
compound l a 

Q.l 7 

1.5 

0.15 

Cefprozil related com¬ 
pound D (Z^-isomer 13 

0.57 

0.56 

0.30 

Cefadroxi| 

0.62 

1.1 

L0 

Methoxy cefad roxi l c 

0.65 

0.44 

0.15 

Cefprozil related com¬ 
pound D (£Visomer 1 

0,73 

0.56 

030 

Cefprozil delta-3 

Jsomer^ 

0,92 

0.95 

0,2 

Cefprozil (Z)-isomer 

TO 


_ 

Cefprozil (E)-isomer 

LI 7 



Cefprozil related 
compound H [ 

1.33 

0.93 

0.15 

Cefprozii amidea 

1A6 

0,90 

0.15 

Eth oxy c a rbo ny fc ef- 
prozil h 

2.08 

0.70 

0.15 

Cefprozil di mer 1 

2.21 

0.90 

0,2 

Any tndividual 
unspecified impurity 

— 

L0 

0,2 

Total impurities 

— 

— 

2,00 


a £fiL2-Arnino-2-(4-hydroxyphenyl)acetic acid- 

b 7-AminO“3-propenykepha los pora nic add (Z4somer); (ó^7rt)-7-Amino^a- 
oxo- 3- [(Z)-prop-1 -e ny! ]- 5 - thi a -1 -aza b i cyclo[4.2,0]oc t-2 -en e-2 -ca rboxyJ I c 
add, 

L ' {6 fi, 7 R ) - 7-[£ fi) -2 - A m i no -2-(4-3iy d roxyp h eny I!) a ceta m id o]- 3 - (methox - 
ymetllyI)-8-oxo-5-thia-1 -azabicydo[4,Z0 ]gcl 2-ene-2-carboxy\te add> 
7-Amino-3-propenyfcephalosporank: add (f-isomer); (6fi,7fl)-7-Amino-8- 
Qxo-3-[{£>prap-1-enylJ-5-thia-1 -azabicyclo[4.2.0]oct-2-ene-2“CarboxyNc ac¬ 
id. 

* (ófi, 7 fi)- 7-[(/?)-2-Am i n o-2-(4 -hydro xy p h eny l)a cetam id o] -8-ax d- 3- [(Z)- 
p rop- Len -1 -y f]~5 -th i a- 1 - aza bi cy ck>[4.2. G] o ct- 3-e n e - 2-ca r boxy li c add. 

f JV-Acyl cefprozil (Z-isomer); C6/?,7fi)-7-{Cf?)-2-[(/0-2-Amino-2-(4-hydrox- 
y p h eny I )acetami do] -2-(4 - hy d roxy p heny I )ace ta m i d o} - 8 - oxo 3 - [(Z)- p rop-1 - 
e ny l]-5-th ia -1 -azabicyc fo [4.2,0] oct-2-ene-2- ca rbo xyfic ad d, 

Q (fi)-2-{(6 R, 1 fi)-?-[(fi)-2-Amino-2-(4-hydroxyphenyJ)acetamido]-8oxo-3- 
[(Z)-prop-T -en -1 ~yl]-5-thia-1 -azabicycfo[4.2 d3oct-2-ene-2-carboxamido)-2' 
(4-hydroxyphenyl)acetto acid, 

11 (6 R, 7 fi)- 7-f (fi)-2-A m i no-2-[4 -(et h oxy ca rbony 3 oxy) p heny E]a cetamido}-8~ 
ox o-3-[(Z)-pro p-1 -en-1 -ylJ-5-thia-1 -azabicydo[4.2.0]oct-2-ene-2-carboxylic 
add. 

* (6 RJRy 7-[( fi) -2- f(6fi,7fi)- 7-(( fi) -2-A m ino -2 -(4-hyd roxv p henyl)a ce tam i do] - 
8-oxo-3-[( Z)-prop-1 -en-1 -yl]-54hia-l -azabicydo[4,2.0]ott-2-ene-2-carbox- 
a m ido} -2 - (4 - hyd roxyphenyI )ateta mi d o] -8 -oxo- 3- [ (Z>p rop- T -en-1 -y 3]-5- 

th ia -1 -azabicyc lo [4.2.0] o c t-2 -en e-2- ca rboxy I ic acid. 

SPECBFIC TE5TS 

* Crystallinity (695): Meets the reguirements 

* PH (791) 

Sample soiution: 5 mg/mL in water 
Acceptance criteria: 3.5-6.5 
o Water Determinatjon, Method l (921): 3.5%-6.5% 

* Cefprozil (£HsoiviEfl Ratio 

Buffer, Mobile phase, System suitability soiution, 
Standard soiution 1, Standard soiution 2, Sample so- 
lution, Chromatographic system, and System suitabil- 
ity: Proceed as directed in the Assay. 

Analysis 

Samples: Standard soiution 1 , Standard soiution 2 t and 
Sample soiution 

Calcu!ate the rado of the cefprozil (£}4somer to total 
cefprozil in the portion of Cefprozii taken: 

Result - Ef(E 4- Z) 

E = amount of cefprozil (£)-isomer as determined 
in the Assay (pg/mq) 

Z = amount of cefprozil (Ź)-isomer as determined 
in the Assay (pg/mg) 


Acceptance criteria: The ratio ls 0,06-0.11. 

AOOITIONAL REQUIREMENT5 

® Packaging and Storage: Preserve in tight containers. 

® Labeling: If a fest for Organie impurities other Ihan Proce¬ 
durę 1 is used, then the iabding states with which Or¬ 
ganie Impurities test the artide complies. 

* USP Reference Standards (11) 

USP Arnoxidllin Related Compound i RS 
(/?)-2-Amina-2-(4-hyd roxyphenyl)acetic acid. 

CahbNO} 167.16 
USP Cefadroxil RS 
USP Cefprozil RS 
USP Cefprozil (£)4somer RS 
USP Cefprozil (Ą-lsomer RS 
USP Cefprozil Related Compound D RS 
7-Amino-3-propenylcephalosporanic add; (6R f 7R)- 
7-Amino-8“OXO-3-[(Z)-propl -enyl]-54hiad -azabicyclo 
[4.2.0]oct-2-ene-2carboxylic aad, 

C, 0 H 12 N 2 O 3 S 240.28 


CefprozS} for Orał Suspensa ora 

DEFINITION 

Cefprozil for Ora! Suspension is a dry mixture of Cefprozil 
and one or morę sultable buffers, ffayors, preservatlves, 
suspending agents, and sweeteners. It contains NLT 
90,0% and NMT 120.0% of the labefed amount of cef- 
prozil (CiaHTsNiOsS), 

IDENTIFICATION 
O A. Thin-Layer Chromatography 

Diluent: Acetone and 0.1 N hydrochloric acid (4:1) 
Standard soiution: 5 mg/ml of USP Cefprozii (Z)-lso- 
mer RS in Diiuent 

Sample soiution: Nominally 5 mg/mL of cefprozil in 
Diiuent from Cefprozil for Orał Suspension. Snake for 5 
min, and allow to settle. Use the supernatant. 

Chromatographic system 

(See Chromatography (621), Thin-iayer Chromato¬ 
graphy.) 

Adsorbent: 0.25-mm layer of chromatographic sitica 
gel mixture 

Application volume: TO pL 

Developing solvent system: Butyl alcohol, glaclal ace- 
tic acid, and water (60:20:20) 

Analysis 

Samples: Standard soiution and Sample soiution 
Allow the spots to dry, and devefop the chromato- 
gram in an eąuilibrated cham ber with the Developing 
solvent system until the solvent front has moved 
threedourths of the length of the piąte, Remove the 
pfate, and allow Et to air-dry m a hood. Place the dry 
piąte in a chamber containing iodine vapors. Examine 
the piąte, and locate the spots. 

Acceptance criteria: The fo value of the prindpaf spot 
of the Sample soiution corresponds to that of the Stan¬ 
dard soiution. 

• B, The retention times of the cefprozil (Z)-isomer and 
cefprozil (£)-isomer peaks of the Sample soiution corre- 
spond to those of Standard soiution 1 and Standard solu- 
tion 2, respectEvely, as obtained in the Assay. 

ASSAY 
® Procedurę 

Buffer: 11.5 g/L of monobastc ammonium phosphate in 
water. Adjust, if necessary, with phosphoric acid to a 
pH of 4.4, 

Mobile phase: Acetonitrile and Buffer (100:900). 

[NOTĘ—Decreasing the proportśon of acetonitrile in- 
creases retention times and improves the resofution be- 
tween the cefprozil isomer peaks.] 
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Standard solution 1: 0.25 mg/mL of USP Cefprozii (Z)- 
Isomer RS. Use this solution within 6 h. 

Standard stock solution: 0,25 mg/mL of USP Cefprozil 
(£)-lsomer RS 

Standard solution 2: 0.025 mg/mL of USP Cefprozil 
{£)-Isomer RS in water from the Standard stock sofution. 
Use this solution within ó h. 

System suitability solution: A rmxture of equal 
volumes of Standard solution 7 and the Standard stock 
sofution. Use this solution within 6 h. 

Sample stock solution: Nominally 1 mg/mL of cefprozil 
in water from Cefprozil for Graf Suspensie n. Prepare as 
foflows. Constitute one Container of Cefprozil for Orał 
Suspension as directed in the labeling. Transfer a suita- 
ble aliquot, freshiy mixed and free from air bubbles, to 
a voiumetric fiask, dilute with water to volume, and 
mix, sonicating bneffy. 

Sample solution: Nominally 03 mg/mL of cefprozil in 
water from the Sample stock solution. Pass a portion of 
this solution through a filter of 0.5-pm or flner porę 
size. Use this solution within 6 h. 

Chromatographic system 
(5ee Chroma tog raphy {621), System Suitability .) 

Młode: LC 

Detector: UV 280 nm 
Coiumn: 3.9-mm x 25-cm; 5-jirri parking LI 
Flow ratę: 1 mL/min 
Injection voiume: 10 pL 
System suitability 

Sam pi es: Standard solution 7 and System suitability 
solution 

[Notę—T he relative retention times for the cefprozil (Z)- 
isomer and the cefprozil (£)-isomer are about 0.7 and 
1.0, respectively.] 

Suitability requirements 

Resolution: NLT 2.5 between cefprozil (Z)-isomer 
and cefprozil (£)-isomer. System suitability solution 
Coiumn effidency: NLT 2500 theoretieal plates, cef¬ 
prozil (2)-isomer, Standard solution 1 
Calculate as follows: 

Result = (UW m y x 5.545 

t R = retention time of cefprozil (Z)- isomer 
W h /2 - peak width at half-height 

Tailing factor: 0.9-13, cefprozil (Z)- isomer, Standard 
solution 1 

Calculate as folEows: 

Result = W 0 _,/2f 

W Q .i = width of the peak at 10% height 
f - d istance from the peak maximum to the 

leading edge of the peak measured at 10% 
of the peak height 

Relative standard deviation: NMT 2,0%, Standard 
solution 1 
Anaiysis 

Samples: Standard solution 7, Standard solution 2, and 
Sample solution 

Calculate the concentration, in mg/mL, of the cefprozil 
(Z)-isomer in the Sample solution : 

Resutt = (fu/rs) x Q x P x F 

ro - peak response of the cefprozil (2)-isomer from 
the Sample solution 

r$ - peak response of the cefprozil (Z)-tsomer from 
Standard solution 1 

- concentration of U5P Cefprozil (Z)-lsomer RS 
in Standard solution 1 (mg/mL) 

P ~ potency of the cefprozii (Z)-isomer in USP 
Cefprozil (Z)-lsormer R5 (pg/rng) 

F - correction factor, 0.001 mg/pg 


Calculate the concentration, in mg/mL, of the cefprozil 
(£)4somer in the Sample solution : 

Result = (tulrs) x Q x P x F 

r u - peak response of the cefprozit (£)4somer from 
the Sample solution 

fi = peak response of the cefprozil (£)-isomer from 
Standard solution 2 

C$ = concentration of USP Cefprozii (£)-Isomer RS 
in Standard solution 2 (mg/mL) 

P = potency of the cefprozil (£)-isomer in USP 
Cefprozil (£)-fsomer RS (jtg/mg) 

F ~ correction factor, 0,001 mg/pg 
Calculate the percentage of the tabeled amount of 
cefprozil (CisH^NsGsS) in the portion of Cefprozil for 
Orał Suspension taken: 

Result = [(Q + C f )/C3 x 100 

Cz - concentration of the cefprozil (Zpisomer in 
the Sample solution (mg/mL) 

Q = concentration of the cefprozil (£)-isomer in the 
Sample solution (mg/mL) 

Cu - nominał concentration of cefprozil in the 
Sample solution (mg/mL) 

Acceptance criteria: 90%-l 20.0% 

PERFORMANCE TESTS 

* UNiFORMITY OF D05AG1 UNITS (905) 

For solids packaged in single-unit contalners: Meets 
the reguirements 

* Deliverable Voiume (698) 

For solids packaged in muitiple-unrt containers: 

Meets the reguirements 

SPECIFIC TESTS 
O PH (791) 

Sample solution: Constitute Cefprozil for Orał Suspen¬ 
sion as directed in the labeiing. 

Acceptance criteria: 4.0-6.0 
o Water Determination, Method I (921): NMT 3.0% 

ADDITIONAL REQOmEMENT5 
a Packaging and Storage; Presewe in tight containers. 
a USP REFERENCE STANDARDS (11) 

USP Cefprozii (£)4sGmer RS 
USP Cefprozil (zyisomer RS 


Cefprozel TabBets 

DEFINITION 

Cefprozil Tablets contaln NLT 90,0% and NMT 120 . 0 % of 
the iabeled amount of cefprozil (C 1 BH 19 N 3 O 5 S). 

IDENTIFICATION 

*> A. THIN-LAYER CHROMATOGRAPHY 

Diluent: Acetone and 0.1 N hydrochloric add (4:1) 
Standard solution: 5 mg/mL of USP Cefprozil (Z)-lso- 
mer RS in Diluent 

Sample solution: Nominally 2.5 mg/mL of cefprozil 
from 1 Tablet in Diluent. Shake for 5 min, and alIow the 
mixture to settle. Use the supernatant. 
Chromatographic system 
(See Chromatogropny (621}, Thin-iayer Chromato- 
graphy .) 

Adsorbent: 0.25-mm layer of chromatographic silica 
gel mixture 

Application volume: 10 jllL 

Developing solvent system: Butyl alcohol, glacial ace- 
tic add, and water (60:20:20) 
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Analysis 

Sam pies: Standard solution and Sample solution 
Allow the spots to dry, and deyelop the chromało- 
gram in an equiifbrated cham ber with the Developing 
solvent system unti! the solvent front has moved 
three-fourths of the length of the piąte. Remove the 
piąte, and allow it to alr-dry In a hood. Place the dry 
pJate in a thamber containing iodine vapors. Examine 
the piąte, and locate the spots. 

Aceeptance criteria: The R F value of the principal spot 
of the Sample solution corresponds to that of the Stan¬ 
dard solution* 

* B. The retention times of the cefprozil (ZJ-isomer and 

cefprozil (E )-isomer peaks of the Sample solution corre- 
spond to those of Standard solution / and Standard solu - 
tion 2, respectiyely, as obtained in the Assay. 

ASSAY 

* Procedurę 

Buffer: 11.5 g/L of monobasic ammonium phosphate in 
water. Adjust, if necessary, with phosphohc acid to a 

pH of 4.4. 

Mobile phase: Acetonitrile and (100:900). 

[Notę —Decreasing the proportion of acetonitrile in- 
creases retention times and improves the resolution be- 
tween the cefprozil isomer peaks.] 

Standard solution 1: 0.25 mg/mL of USP Cefprozil (Z> 
Isomer RS. Use this solution within 6 h. 

Standard stock solution: 0.25 mg/mL of USP Cefprozil 
(O-lsomer RS 

Standard solution 2: 0.025 mg/mL of USP Cefprozil 
(f)-lsomer RS in water from the Standard stock solution . 
Use this solution within 6 h. 

System suitability solution: A mixture of equal 
volumes of Standard solution 1 and the Standard stock 
solution. Use this solution within 6 h. 

Sample stock solution: Nomlnally 6 mg/mL of cefprozil 
rn water from Tablets, prepared as fofiows. Transfer a 
suitabie numberof Tablets to a yolumetric fiask contain¬ 
ing water. Allow the Tablets to disintegrate with the aid 
of swirling and sonication, Dilute with water to yolume. 
Sample solution: NominalJy 0,3 mg/mL of cefprozil in 
water from the Sample stock solution. Pass a port son of 
this solution througn a fifter of 0.5-ftm or fi ner porę 
size. Use this solution within 6 h. 

Chromatographic system 
(See Chromatography (62 1 ), System Suitahility.) 

Modę: LC 

Detector: UV 280 nm 
Column: 3.9-mm x 25-cm; 5-pm packing LI 
Flow ratę: 1 mL/min 
Injectron volume: 10 ftL 
System suita bility 

Samples: Standard solution 1 and System suitability 
solution 

[Notę —The relative retention times for cefprozil (2)-i$o- 
mer and cefprozil (£)-isomer are about 0.7 and 1.0, 
respectiyely,] 

Suitability requirements 

Resolution: NLT 2.5 between cefprozil (Z)-isomer 
and cefprozil (Q4somer, Sysfem suitability solution 
Column effidency: NLT 2500 theoretical plates, cef¬ 
prozil (Z)-isomer, Standard solution 1 
Calculate as foilows: 

Result - {tiW h/2 f x 5.545 

U - retention time of cefprozil (Z)-isomer 
W m = peak width at half-hefght 
Tailing factor: 0.9-1.1, cefprozil (Z)-isomer. Standard 
solution 1 

Calculate as foilows: 

Result = Wo.iHf 


Woj - width of the peak at 10% height 
f - distance from the peak maximum to the 

leading edge of the peak measured at 10% 
of the peak height 

Relative standard devlation: NMT 2.0%, Standard 
solution 1 
Analysis 

Samples: Standard solution 1 , Standard solution 2, and 
Sample solution 

Calculate the concentration, in mg/mL, of the cefprozil 
(ZJ-isomer in the Sample solution : 

Result = (fulCs) x Q x P x F 

ru = peak response of the cefprozil (Z)-isomer from 
the Sample solution 

r$ - peak response of the cefprozil (Z)-isorner from 
Standard solution 1 

Q = concentration of USP Cefprozil (Z)-!somer RS 
in Standard solution 1 (mg/mL) 

P = potency of the cefprozil (Z>isomer In USP 
Cefprozil (Z)-lsomer RS (pg/mg) 
f = correction factor, 0.001 mg/pg 
Calculate the concentration, in mg/mL, of the cefprozil 
(£)-isomer in the Sample solution: 

Result - (r u i c) x C$x Px F 

ru - peak response of the cefprozil (£)-isomer from 
the Sample solution 

rs = peak response of the cefprozil (£}-isomer from 
Standard solution 2 

C$ ~ concentration of USP Cefprozil (£)4somer RS 
in Standard solution 2 (mg/mL) 

P - potency of the cefprozil (fj-isomer in USP 
Cefprozil (£)-lsomer RS (fig/mg) 

F - correction factor, 0.001 mg/pg 
Calculate the percentage of the labefed amount of 
cefprozil (C^HinNsOsS) in the portion of Tablets taken: 

Result =[(Q + Ca/ty x 100 

Cz - concentration of the cefprozil (Z)~ isomer in 
the Sample solution (mg/mL) 

C E = concentration of the cefprozil (£)-isomer in Lhe 
Sample solution (mg/mL) 

Cu - nominał concentration of cefprozil in the 
Sample solution (mg/mL) 

Aceeptance criteria: 90.0%-120.0% 

PERFORMANCE TESTS 
0 DiSSOLUTiON (711) 

Medium: Water; 900 mL 
Apparatus 1: 100 rpm 
Time: 45 min 

Mobile phase, Standard solution 1, Standard solution 
2, System suitability solution, Chromatographic sys¬ 
tem, and System suitability: Proceed as directed in 
the Assay. 

Sample solution: Pass the solution under test through 
a suitabie filter. Dilute, if necessary, to 0.3 mg/mL of 
cefprozil. 

Analysis 

Samples: Standard solution l f Standard solution 2 , and 
Sample solution 

Calculate the guantity, in mg, of cefprozil (Z)-isomer 
dissolved: 

Result = (ru/r$) x Q x D x V x Px F 

ru = peak response of cefprozil (Z)-isomer from the 
Sample solution 

r$ — peak response of cefprozil (Z)-jsomer from 
Standard solution 1 

Ci = concentration of USP Cefprozil (Z}-3somer RS 
tn Standard solution 1 (mg/mL) 
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D - dilution factor of the Sample solution 

V = volume of Medium, 900 mL 

P = potency of the cefprozil (Z)-isomer in USP 
Cefprozil (Z)-lsomer RS (jag/mg) 

F - correction factor, 0.001 mg/pg 
Caiculate the quantity, in mg, of cefprozil (£)-]somer 
dissolved: 

Result = (ru/rs) x C 5 x Dx Vx P x F 

ru = peak response of cefprozil (£)-isomer from the 
Sample solution 

^ = peak response of cefprozil (£)4somer from 

Standard solution 2 

Q - concentration of USP Cefprozil (£)-lsomer RS 
in Standard solution 2 (mg/mL) 

D = dilution factor of the Sample solution 

V - voi urnie of Medium t 900 ml 

P = potency of the cefprozil (E)-isomer in USP 
Cefprozil (£)-lsomer RS (pg/mg) 

F = correction factor, 0.001 rr»g/|aq 
Cafculate the percentage of cefprozif (CiaH^NsO^S) 
disso lved: 

Result = (Mz + Me) x 100/L 

Mz = guantity of cefprozil (2)-isomer dissolved (mg) 
Me = guantity of cefprozil (£)4somer dissolved (mg) 

L - label claim of cefprozil (mg/Tablet) 

Tolerances; NLT 75% (Q) of the labeled amount of cef¬ 
prozil (CibHi^N^OsS) js dissolved. 

* Unifohmity of Dosage Units (905): Meet Lhe 

requirements 

SPECIFIC TEST5 

* Water Determination, Method I (921): NMT 7.0% 

ADDBTIONAL REQUIREMEMT5 

* Packaging and Storage: Preserve in tight containers. 

« USP reference standards (11) 

USP Cefprozil (£}4somer RS 
USP Cefprozil (Z)-homer RS 


Cef ta zsdirsrae 



C 22 H,zN 6 0 7 S 3 ■ 5HiO 636.65 

Pyridinium, 1 -[[ 7-[ [(2-a mino-4-th i azolyl)[(1 -carboxy- 

1- methylethoxy)iminojacetyl]amino]-2’Carboxy-S-oxO" 
5-thia-l -azabicydo[4.2.0]oct-2-en-3-yl]methy3]-, 
hydroxide, inner salt, pentahydrate, [6R[6a,7 p(Z)]]-. 

1 -[[(6/?,7R)-7-[2-(2-Amino-4-thiazoiyl)glyoxyiamido]- 

2- carboxy-8-oxo-54hra-1 -azabicyclo[4.2.0]oct- 
2-en-3-yf]meLhy]]pyridiniijm hydroxide, Inner salt, 7--(Z)- 
[0(1 -tarboxy-1 -methylethyl)Gxime], pentahydrate 
[78439-06-2]. 

Anhydrous 546.59 

» Ceftazidime contains not less than 95.0 percent 
and not morę than 102.0 percent of 
C22H22N6O7S2, calculated on the dried basis. 


Packaging and storage—Preserve in tight containers. 
Labelmg—Where it is Entended for use in preparing inject- 
able dosage forms, the label States that it is sterile or must 
be subjected to further processing during the preparation of 
injectaole or other sterile dosage forms. 

USP Reference standards (11)— 

USP Ceftazidime Ddta-3-lsomer RS 
USP Ceftazidime Pentahydrate RS 
USP Endotoxin RS 

Id en t if i c atio n —T h e chroma tog ram o f the A ssay prepara - 
tion obtained as directed in the Assay exhibits a major peak 
for ceftazidime, the retention time of whtch corresponds to 
that exhibited in the chromatogram of the Standard prepa- 
ration, as obtained in the Assay. 

Crystallinity (695): meets the requErements. 

Steni Sty Tests (71)—Where the label States that it is sterile, 
it meets the requirements when tested as directed for Mem¬ 
branę Filtration under Test for Sterility of the Product to be 
Examined f except to use Fluid A to each 1000 mL of which 
has been addea 10 g of sodium bicarbonate before steriliza- 
tion. 

pH (791): between 3,0 and 4.0, En a solution containing 
5 mg per ml. 

ioss Gira drytng (731) — Dry about 300 mg, accurately 
weighed, in vacuum at a pressure not exceeding 5 mm of 
mercury at 60* for 3 hours: it loses between 13.0% and 
15.0% of its weight. 

Other reąuirements—Where the ta bet States that Cefłazi- 
di me Es sterile or that it must be subjected to further Pro¬ 
cessing dunng the preparation of Enjectabfe or other sterile 
dosage forms, it meets the reguirements for Bocterial endo- 
toxins under Ceftazidime for injection . 

Assay— 

pH 7 Buffer —Dissolve 42.59 g of anhydrous dibasic so¬ 
dium phosphate and 27.22 g of monobasic potassium phos- 
phate in water to make 1000 ml of solution. 

Mobile phase —Mlx 40 mL of acetomtrife and 200 mL of 
ph 7 Buffer ; and dii u te wEth water to obtain 2000 mL of 
solution. Fi Eter, using a fil ter having a porosiły of 1 jam or 
finer, and degas, Make adjustments if necessary (see System 
Suitability under Chromatography (621)). 

Standard preparation —Transfer about 29 mg of USP Cef¬ 
tazidime Pentahydrate RS, accurately weighed, to a 25-mL 
volumetnc fiask containing 2.5 mL of pH 7 Buffer , and 
shake until disso!ved, Dilute witli water to votume, and mix. 
[notę —Protect this solution from tight.] immediateiy prior to 
chromatography, transfer 5.0 mL of this stock solution to a 
50-mL vofumetric fiask, dilute with water to volume, and 
mix. This solution contains about 100 pg of ceftazidime 
(C 22 H 22 hifiO?S 2 ) per mL, 

Assay preparation —Transfer about 11 5 mg of Ceftazidime, 
accurately weighed, to a 1 00-mL volumetric fiask containing 
10.0 mL of pH 7 Buffer, and shake until dissolzed. Dilute 
with water to voiume, and mix. [notę —Protect this solution 
from light] Immediateiy prior to chromatogTaphy, transfer 
5.0 mL of this solution to a 50-mL volumetric fiask, dilute 
with water to volume, and mix. 

Resofution solution— Prepare a solution of USP Ceftazi- 
dEme, Delta-3-lsomer RS in pH 7 Buffer containinq about 
0,1 mg per mL. Immediateiy prior to chromatography, mix 
1 mL of this solution with 8 mL of water and 1 mL of the 
stock solution used to prepare the Standard prepara tion. 

Chromotographic system (see Chromatography (62 1))—The 
liquld chromatograph is eauipped wEth a 254-nm detector 
and a 4.6-mm x 15-cm column that contains Sgam packing 
LI. The flow ratę is about 2 ml per minutę. Chromatograpn 
the Resofution solution , and record the peak responses as 
directed for Procedurę: the resolution, R, between ceftazi¬ 
dime and ceftazidime, delta-34somer is not less than 2,0. 
Chromatograph the Standard preparation, and record the re¬ 
sponses as directed for Procedurę: the łaifing factor for the 
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analyte peak is not less than 0.75 and not morę than 1 . 5 , 
and the relative standard deviat]on for repficate injections is 
not morę than 1 . 0 %. 

Procedurę —SeparateJy inject equal vo]umes (about 20 pL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks, Calcu late the quan- 
tity, in mg, of CzzELzN^OzSz in the portion of Ceftazidime 
taken by the formula: 

C(r u t h) 

rn which C is the concentration, in pg per mL, of ceftazi¬ 
dime (C 22 H 22 N 6 O 7 S 2 ) in the Standard preparation; and r y and 
r 5 are the peak responses obtained from the Assay prepara¬ 
tion and the Standard preparation , respective3y. 


Ceftazidime 

» Ceftazidime [njection is a stenie isoosmotic so- 
lution of Ceftazidime in Water for Injection. It 
contains one or morę suitable buffers and a to- 
nicity-adjusting agent. It contains not less than 
90.0 percent and not morę than 120.0 percent of 
the labeled amount of € 22 ^ 22 ^ 607 $?., 

IPackaging and storage —Preserze as described in Packag* 
ing ona Storage Requirements (659), i njection Packaging . 
Maintain in the frozen State, 

Labeling— It meets the requirements for Labeling (7), Labeh 
and Labeling for Injectable Products . The la bel States that it Is 
to be thawed just prior to use, describes conditions for 
proper storage of the resultant soiution, and directs that the 
solution is not to be refrozen. 

USP Reference sfandards (11)— 

USP Ceftazidime Delta-3-lsomer RS 
USP Ceftazidime Pentahydrate RS 
USP Endotoxin RS 

Identification—The chromatografu of the Assay prepara¬ 
tion obtained as directed in the Assay exhibits a major peak 
for ceftazidime, the retention time of which corresponds to 
that exhibited in the chromatogram of the Standard prepa¬ 
ration obtained as directed in the Assay. 

Bacterial Endotoxins Test (85)—It contains not morę 
than 0.1 USP Endotoxin Unit per mg of ceftazidime. 

Sterility Tests (71)—It meets the requirements when 
tested as directed for Membranę Fiitration under Test for Ste- 
ril/ty of the Product to be Examined. 
pH (791): between 5.0 and 7.5. 

Partkulate A/iatteir in Injections (788): meets the re- 
guirements for smafl-volume injections. 

Assay-— 

pH 7 B uff er, Mobile phase, Standard preparation, Resolution 
soiution, and Chromatographic system— Proceed as directed 
in the Assay under Ceftazidime . 

Assay preparation —Al Iow a Container of the i njection to 
thaw, and mix the solution. Transfer an acciirateiy measured 
volume of the Injection, equivalent to about 50 mg of cef¬ 
tazidime, to a 50-mL volumętric fiask, dilute with pH 7 
buffer to volume, and msx. Transfer 5.0 mL of this solution 
to a second 50-mL volumetric fiask, difute with water to 
voiume, and mix. 

Procedurę —Proceed as directed for Procedurę En the Assay 
under Ceftazidime. Calcu la te the guantity, in mg, of 


C^zHzzNgO/Sz in each mL of the injection taken by the 
formula: 

Q.5(CIV)(ru/rs) 

in which C is the concentration, in pg per mL, of ceftazi¬ 
dime (C 22 H 22 NSO 7 S 2 } in the Standard preparation; V is the 
volume, in ml, of injection taken; and o/ and n are the 
ceftazidime peak responses obtained from the Assay prepara¬ 
tion and the Standard preparation, respectively. 


CeftazcdSme for Itoiection 

» Ceftazidime for Injection is a stenie mixture of 
Sterile Ceftazidime and Sodium Carbonate or Ar- 
ginine. It contains not less than 90.0 percent and 
not morę than 105.0 percent of ceftazidime 
(C22H22N6O7S2) on the dried and sodium carbon¬ 
ate- or arginine-free basis, and not less than 
90.0 percent and not morę than 120.0 percent of 
the labeled amount of ceftazidime 
(C 22 H 22 N 6 0 7 S 2 ). 


Change to read ; 

Packaging and storage —Preserve as described In * Pack¬ 
aging and Storage Reguirements (659), Injection Packaging, 
Packaging for constitution* (cn protected from light. 

USP Retference standards (11)— 

USP L-Arginine RS 

USP Ceftazidime Delta-3-lsomer RS 
USP Ceftazidime Pentahydrate RS 
USP Endotoxin RS 

Identification^ 

A: The chromatograms of the Assay preparations exhibit a 
major peak for ceftazidime, the retention time of which cor¬ 
responds to that In the chromatogram of the Standard prep¬ 
aration. 

B: It dissolves in 1 N hydrochloric acid with efferves- 
cence, evolving a coloriess gas, which when passed into cat 
dum hydroxide TS produces a white predpitate immediatefy, 
Bacteriai Endotoxrn$ Test (85)—It contains not morę 
than 0,1 USP Endotoxin Unit per mg of ceftazidime. 
Stenlity Tests (71)—It meets the requirements when 
tested as directed for Membranę Fiitration under Test for Ste¬ 
riiity of the Product to be Examined. 

pB (791): between 5.0 and 7.5, in a solution constituted in 
the sealed Container, ta king care to relieve the pressure in- 
side the Container during constitution, containing 100 mg of 
ceftazidime per mL. 

Loss on drylng (731)—Dry about 300 mg, accurately 
weighed, in vacuum at a pressure not exceeding 5 mm of 
mercury at 25° for 4 hours: where it contains arginine, it 
foses not morę than 12,5% of its weight. Where it contains 
sodium carbonate, it loses not morę than 13.5% of its 
weight. Where it contains arginine, use the percentage Joss 
obtained, m , to cafculate, on the dried and arginine-free 
basis, the result from Assay preparation 1 obtained as di¬ 
rected in the Assoy Where it contains sodium carbonate, 
heat the residue in vacuum at a pressure not exceeding 
5 mm of mercury at 100° an additional 3 hours, and caicu- 
late the total percentage of weight loss. Use this percentage, 
m, to calculate, on the dried and sodium carbonate-free ba¬ 
sis, the result from Assay preparation 1 obtained as directed 
in the Assay, 
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Parficulate Mattel* in Injections (788): meets the re- 
guirements for smallwolume injections. 

Sodium carbonate (where present)— 

Potassium chioride solution—D issolye 19.07 g of potassium 
chloride in water to make 1000 mL of solution. 

Standard preparation —Di£solve a suitable ouantity of so- 
dium chłońcie, previousEy drEed at 105° for 2 hours and ac¬ 
curately weighed, tn water to obtain a solution having a 
known concentration of about 14 pg per mL Transfer 1 0 mL 
of this sotution to a 100-mL volumetric fiask, add 10.0 mL 
of Potassium chioride solution r dtlute with water to voiume, 
and mlx. 

Test preparation —Use the stock solution used to prepare 
Assay preparation 1 En the Assay, diludng it quantitatively, 
and stepwise If necessary, with water to obtain a solution 
contalning about 12.5 pg of sodium carbonate per mL. 
Transfer 10,0 mL of this solution to a 100-mL volumetric 
fiask, add 10.0 mL of Potassium chioride solution, dilute with 
water to vo!ume, and mix. 

Blank solution —Transfer 10.0 mL of Potassium chloride so¬ 
lution to a 100-mL volumetric fiask, dtlute with water to 
volume, and mix. 

Procedurę —Concomltantly determine the absorbances of 
the Standard preparation and the Test preparation at the so¬ 
dium emission linę of 589.0 nm, with a suitable atomie ab- 
sorptlon spec trop ho to me ter (see Atomie Absorption Spectros- 
copy (852)) equrpped with a sodium hollow-cathode lamp 
ancl an air-acetylene flame, using the Blank solution as the 
blank. Calcufate the percentage of sodium carbonate 
(Na^CO^) In the portion of Ceftazidime for Injection taken 
by the formula: 

(105.99/116.88)(0.1 C/M)(Au / A*) 



in which 105,99 is the moiecular weight of sodium carbon¬ 
ate; 116.88 is twice the molecuEar weight of sodium chlo- 
nde; C is the concentration, En pg per ml, of sodium chlo¬ 
ride In the Standard preparation i; M is the guantity, in mg, of 
Ceftazidime for injection En each mL of the Test preparation , 
based on the quantity taken to prepare the stock solution 
and the extent of dllutlon; and Au and As are the ab¬ 
sorbances of the Test preparation and the Standard prepara¬ 
tion, respectively. Use this percentage to calculate, on the 
dried and sodium carbonate-free basls, the result from Assay 
preparation 1 obtained as directed In the Assay. 

Urraif of pyridine— 

Mobile phase —Mix 300 mL of acetonitrile and 100 mL of 
0.25 M monobasic ammonium phosphate, dilute with water 
to obtain 1000 mL of solution, and adjust with ammonium 
hydroxide to a pH of 7.0 ± 0.1. Pass this solution through a 
filter having a 1-pm or finer porosity, and degas. Make ad- 
justments if necessary (see System Suitability under Chroma¬ 
tography (621)). 

pH 7 Buffer —Dlssolve 5.68 g of anhydrous dibasic sodium 
phosphate and 3.63 g of monobasic potassium phosphate 
in water to make 1000 mL of solution. 

Standard solution —Transfer about 250 mg of pyridine, ac- 
curately weighed, to a 100-mL vo!umetnc fiask, cfitute with 
water to volume, and mix. immediately prior to chroma tog¬ 
raphy, transfer 2.0 mL of this sdution to a 200-mL vo|umet- 
ric fiask, dtlute with pH 7 Buffer to volume, and mix. This 
solution contarns about 25 pg of pyridlne per mL. 

Test solution —Transfer about 660 mg of Ceftazidime for 
Injection, just removed from its Container and accurately 
weighed, to a 100-mL volumetric fiask, promptly add pH 7 
buffer to volume, and mix. Storę this solution in a cool 
place, and use it within 1 hour. 

Chromatographic system (see Chromatography (621))—The 
liquid chromatograph is eciuipped with a 254-nm detector 
and a 4.6-mm x 25-cm column that contains 5-pm packing 
LI. The flow ratę is about 1.6 mL per minutę. Chromato¬ 
graph the Standard solution, and record the peak responses 


as directed for Procedurę: the tatltng factor for the anaEyte 
peak is not morę than 2.5; and the relative standard devia- 
tEon for replicate injections is not morę than 3%. 

Procedurę —Separately inject equaf volumes (about TO pL) 
of the Standard solution and the 7esf solution into the chro¬ 
matograph, record the chromatograms, and measure the ar- 
eas of the responses for the pyridine peaks, Cakulate the 
percentage ot pyridine in the portion of Ceftazidime for in¬ 
jection taken by the formula: 

TO (C/W)(rufrs) 

in which C is the concentration, in pg per mL, of pyridine in 
the Standard solution; W is the weight, in mg, of Ceftazi- 
dime for Injection taken; and ru and r$ are the pyridine peak 
responses obtained from the Test solution and the Stanaard 
solution, respectively: not morę than 0.4% of pyridine is 
found where it contalns sodium carbonate; and not morę 
than 0.3% where it contains arginine. 

Córa tent of arginine (where present )— 

Mobile phase —Dissofve 1.15 g of monobasic ammonium 
phosphate in about 800 mL of water. Adjust with phos- 
phoric acid to a pH of 2.0 ±0.1, dilute with water to 
1000 mL, and mix, Prepare a filtered and degassed mixture 
of acetonitrile and this solution (750:250). Make adjust- 
ments if necessary (see System Suitability under Chromatog¬ 
raphy (621)), 

Standard preparation —Dissolve accurately weighed quan- 
tities of USP Ceftazidime Pentahydrate RS and USP L-Argi¬ 
ninę RS in water to obtain a solution containing known con- 
centrations of about 0.2 mg of each per mL. 

Test preparation —Quantitativeiy dissolve an accurately 
weighed portion of Ceftazidime for Injection in water to ob- 
tain a solution having a concentration of about 0.2 mg of 
ceftazidime per mL* 

Chromatographic system (see Chromatography (621)}—The 
liquid chromatograph is equlpped with a 20ó-nm detector, 
a 4.6-mm x 50-cm saturator pre-column containing packing 
L27, and a 4-mm x 25-cm analytical column containing 
packing L20, The flow ratę is about 1 mL per minutę. Chro¬ 
matograph the Standard preparation, and record the re¬ 
sponses as directed for Procedurę: the resolution, R, between 
tne ceftazidime and the arginine peaks is not less than 6,0; 
and the tailing factor for the arginine peak is not morę than 
4,0. 

Procedurę —Separately inject equa( volumes (about 20 pL) 
of the Standard preparation and tne Test preparation into the 
chromatograph, record the chromatograms, and measure 
the responses for the major peal<s. Calcu late the percentage 
of arginine (C 6 H, 4 N 4 02) in tne Ceftazidime for Injection 
taken by the formula: 

100(0 / C v )(r v f r$) 

in which C$ is the concentration, in mg per mL, of USP 
L-Argininę RS in the Standard preparation; Cu is the concen¬ 
tration, in mg per mL, of CeftazidEme for injection in the 
Test preparation, based on the weight, in mg, of Ceftazidime 
for [njection taken and the extent of dilution; and ru and r$ 
are the arginine peak responses obtained from the Test nrep- 
oration and the Standard preparation, respectEvely. Use tnis 
percentage to caicuEate, on the anhydrous and arginine-free 
basls, the assay result from Assay preparation 1 obtained as 
directed in the Assay. 

Other reqiiirem@iifs—It meets the requirements for Uni- 
formity of Dosoge Units (905) and for Lahefing (7 ), Labeis and 
Labeling for Injectable Products. 

Assay— 

pH 7 buffer, Mobile phase, Standard preparation , Resolution 
solution, and Chromatographic system —Proceed as directed 
in the Assay under Ceftazidime . 
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Assay preparation /—Transfer an acoirately weighed 
quantity of Ceftazidime for Injection, equivalent to about 
250 mg of ceftazidime (O&HiżN^OjSa), to a 250-mL vofu- 
metric fiask, dilute with water to volume, and mix £o obtain 
a stock solution, [NOTĘ—Protect this solution from light] im¬ 
mediately prior to chromatography, transfer 5.0 ml of this 
solution to a 50-mL volumetric fiask, dilute with water to 
volume, and mix, 

Assay preparation 2 (where It Is represented as being in a 
single-dose Container) —Constitute a Container of Ceftazi- 
dime for Injection In a volume of water, accurately meas¬ 
ured, corresponding to the volume of solvent specified In 
the labeling. Withdraw all of the wlthdrawable contents, us- 
ing a suitable hypodermic needle and syringe, and dilute 
quantitatively with water to obtain a solution containing 
about 1 mg of ceftazidime (C 22 H 21 N 6 O 7 S 2 ) per mL [NOTĘ— 
Protect this solution from light,] Immediately prior to chro¬ 
ni a to grap hy, transfer 5.0 mL of this solution to a 50-mL vol- 
umetric fiask, dilute with water to va!ume, and mix. 

Assay preparation 3 (where the label States the quantity 
of ceftazidime in a given volume of constituted solution)— 
Constitute a Container of Ceftazidime for Injection in a vol- 
ume of water, accurately measured, corresponding to the 
volume of solvent specified in the labeling. Dilute an accu¬ 
rately measured volume of the constituted solution quantita- 
tively with water to obtain a solution containing about 1 mg 
of ceftazidime per mL. [notę —Protect this 

solution from light.] immediately prior to chromatography, 
transfer 5.0 mL of this solution to a 50-mL vo!umętne fiask, 
dilute with water to volume, and mix. 

Procedurę —Proeeed as directed for Procedurę in the Assay 
under Ceftazidime. Calculate the percentage of ceftazidime 
(C 22 H 22 N ń O ? S 2 ) on the dried and sodium carbonate-free or 
arginine-free basis in the portion of Ceftazidime for Injection 
taken by the formula: 

25,000{C /[W (100 - m - s)])0W r s ) 

in which C Is the concentration, in pg per ml, of ceftazi¬ 
dime (C 22 H 22 N ń 07S 2 ) in the Standard preparation; W h the 
guantity, in mg, of Ceftazidime for Injection taken to pre- 
parę Assay preparation 1; m is the total percentage of loss 
on drying; s is the percentage of sodium carbonate or argi- 
nine in the Ceftazidime for Injection taken; and r u and r 5 are 
the peak responses obtained from the Assay preparation and 
the Standard preparation, respectiyely. Calculate the guan¬ 
tity, in mg, of ceftazidime (C^H^NeOzS?) withdrawn from 
the Container, or in the portion of constituted solution taken 
by the formula: 

(UD)(Q(ru/r s ) 

in which L is the labeled quantity, in mg, of ceftazidime 
(C^^NsOjrSz) in the Container, or in the volume of consth 
tuted solution taken; and D is the concentration, in lig, of 
ceftazidime (CjaHiaKUO^Sa) per mL, of Assay preparation 2 or 
Assay preparation 3 f based on the labeled quantity in the 
Container or in the portion of constituted solution taken, 
respectively, and the extent of dilution. 


Ceftizoxime Sodium 



CnH )2 NsNaOjSj 405.38 


5-Thia-1 -azabicyclo[4.2.0]oct-2-ene^2*carboxylic acid, 

7- [[(2,3-dihydro-24mino- 

4-thiazofy)(methoxyirnino)acetyl]amino]- 

8 - oxomonosodium salt, [6fl-[6cx r 7/3(Z)]K 

Sodium (6fl,7/?)-7-[2-(24mino-4-thiazolm-4-yi)glyoxylamido]- 

8-oxo-5-thia-1-azabicyclo[4.2.0]oct-2-ene-2<arboxylate 

7HZH 0-methyloxime) [68401-82-1]. 

» Ceftizoximc Sodium contains the equivalent of 
not less than 850 pg and not morę than 995 pg 
of ceftizoxime (C 73 H 13 N 5 O 5 S 2 ) per mg, calculated 
on the anhydrous basis. 

Packaglng and storage —Preserve in tight containers. 
Labeling —Where it is intended for use in preparing inject- 
able dosage forrm, the labę! States that it is stenie or must 
be subjected to further processing d u ring the preparation of 
injectable dosage forms. 

USP Referentce standard; (11)— 

USP Ceftizoxime RS 
USP Endotoxln RS 

Identification— 

A: The chromatogram of the Assay preparation obtained 
as directed in the Assay exhibits a major peak for ceftizox- 
ime, the retention time of which corresponds to that exhib- 
ited in the chromatogram of the Standard preparation ob- 
tarned as directed in the Assay . 

8 : It responds to the tests for Sodium (191). 

Crystallinity (695): meets the requirements. 
pH (791): between 6.0 and 8.0, in a solution (1 in 10). 
Water Determination, Method I (921): not morę than 
8.5%. 

Otłier requirements— Where the label States that Cef- 
tizoxime Sodium is sterile, it meets the requirements for Ste- 
rifity and Bacteriat endotoxins under Ceftizoxime for injection , 
Where the label States that CefUzaxime Sodium must be 
subjected to further processing during the preparation of 
injectable dosage forms, it meets the requirements for Bacte- 
ńal endotoxins under CeftUoxime for injection , 

Assay— 

pH 3.6 Buffer— Dissolve 1.42 g of citric acid monohydrate 
and 173 g of dibasic sodium phosphate in water to obtain 
1000 mL of solution. 

pH 7.0 Buffer— Dissolve 3,63 g of monobasic potassium 
phosphate and 10.73 g of dibasic sodium phosphate in 
water to obtain 1000 mL of solution. 

Mobile phase— Prepare a mixture of pH 3.6 Buffer and ac- 
etonitrile (about 9:1). Filter through a filter (1 urn or finer 
porosity), and degas. Adjust the composition, if necessary, 
to meet the performance requirements under Chromało - 
graphic system . 

internat standard solution —Dissolve 1.2 g of salicylic acid 
in 10 mL of methanol, and dilute with pH 7.0 Buffer to ob¬ 
tain 200 mL of solution. 

Standard preparation —Dissolve a suitable quantity of USP 
Ceftizoxime RS, accurately weighed, in pH 7.0 Buffer to ob¬ 
tain a solution having a known concentration of about 1 mg 
of ceftizoxime (GiaH^NsOiS*) per mL, Transfer 2.0 ml of 
this solution to a 100-ml volumetric fiask, add 5.0 mL of 
tntemal standard solution, dilute with pH 7.0 Buffer to vol- 
ume, and mix. This Standard preparation contains about 
0.02 mg of ceftizoxime per mL. 

Assay preparation —Using a suitable quantity of Ceftizox- 
ime Sodium, accurately weighed, proeeed as directed under 
Standard preparation . 

Chromatographic system (see Chromotogrophy (621»—The 
liquid chromatograph is eguipped with a 254-nm detector 
and a 4.0-mm x 30-cm column that contains 5- to 10-jam 
packing LI. The flow ratę is about 2 mL per minutę. Chro¬ 
matograph the Standard preparation , and record the peak 
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responses as directed under Procedurę: the column effidency 
determined from the analyte peak Is not less than 2000 the- 
oretical plates; the tailing factor for the analyte peak is not 
morę than 2 , the resolutton; R, between the analyte and 
Interna! standard peaks is not fess than 4; and the relative 
standard devlation for replicate injections is not morę than 
2%. 

Procedurę —Separately inject equal vo|umes (about 10pL) 
of the Standard preparation and the Assay preparat ton into 
the thromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks. The relative retention 
times are about 0.6 for ceftizoxime and 1.0 for salicylic add. 
Cale u la te the quantity, in jag, of ceftizoxime per mg of the 
Ceftizoxime Sodium taken by the formula: 

W00(C / M)(Ru J R$) 

in which C is the concentration, in mg of ceftizoxime 
(C 13 HT 1 N 5 O 5 S 2 ) per ml, of the Standard preparation; M is the 
concentration, in mg per ml, of the Assay preparation based 
on the weight of Ceftizoxlme Sodium taken and the extent 
of dilution; and Ru and are the peak response ratios of 
the ceftizox3me peak to the internal standard peak obtained 
from the Assay preparation and the Standard preparadon t re- 
spectively. 


CeftSzoxame Igijectkm 

» Ceftizoxime Injection Is a sterile solution of Cef- 
tizoxime Sodium in a diluent containing one or 
morę tonicity-adjusting agents in Water for Injec- 
tion. It contains the equiva!ent of not less than 
90.0 pereent and not morę than 11 5.0 percent of 
the labeled amount of ceftizoxime 
(C 13 H ] bNsOs52). 

Packaging and storage —Preserve as described in Packag- 
ing a na Storage Requlrements <659), Injection Packaging. 
Maintain tn tne frozen State. 

Labeling —IL meefs the reguirements for Labeling (7), Labels 
and Labeling for injectabie Products , The la bel States that it is 
to be thawed just prior to use, describes conditions for 
pro per storage of the resultant solution, and dlrects that the 
solution Is not to be ref rożen. 

USP Reference starcdards <11)— 

USP Ceftizoxime RS 
USP Endotoxin RS 

Udeaitiflcation—The chromatogram of the Assay prepara¬ 
tion obtained as directed in the Assay exhibits a major peak 
for ceftizoxlme / the retention time ot which corresponds to 
that exhibited in the chromatogram of the Standard prepa¬ 
ration obtained as directed in tne Assay. 

Bacterial Endotoxins Test <85}—It contains not morę 
than 0.10 USP Endotoxin Unit per mg of ceftizoxime, 
Sterility Tests <71)—IL meets the requirements when 
tested as directed for Membranę Filtration under Test for 5te- 
rility of the Product to be £xamined. 
jpH (791): between 5.5 and 8.0. 

Partie u Hartę R/latter In Dnjectiom (788): meets the re- 
quirements for smallwolume injections. 

Assay— 

pH 3.6 Buffer ; pH 7.0 Buffer, Mobile phase f Interna! stan¬ 
dard solution, Standard preparation, and Chromotographic 
system —Prepare as directed in the Assay under Ceftizoxime 
Sodium . 

Assay preparation —Altów 1 Container of Injection to thaw, 
and mix. Transfer an accurately measured volume of the !n- 


jection, equivalent to about 40 mg of ceftizoxime, to a 
100-mL yolumetric fiask, di lute with pH 7.0 Buffer to vol - 
ume, and mix. Transfer 5.0 mL of this solution to a 100-mL 
yolumetric fiask, add 5.0 mL of internal standard solution f di- 
Jutę with pH 7.0 Buffer to volume, and mlx. 

Procedurę —Proceed as directed for Procedurę in the Assay 
under Cefttzoxime Sodium . Calculate the guantity, In mg, of 
ceftizoxime (CuH^NsOsS?) In each mL of the injection taken 
by Ehe formula: 

2000 (C/V)(Ru/R$) 

in which V is the volume, In mL, of Injection taken, and the 
other terms are as defined therein. 


Ceftizoxime for Injection 

» Ceftizoxime for Injection contains an amount of 
Ceftizoxime Sodium equivaient to not less than 
90,0 percent and not morę than 115.0 percent of 
the labeled amount of ceftizoxime 
(CuHnNsOiS;). 


Change to read: 

Packaging and storage —Preserve as described in *Pack - 
aging and Storage Reguirements {659), Injection Packaging, 
Packaging for conslituthnm <cn 

USP Referent# standards (11) — 

USP Ceftizoxirne RS 
USP Endotoxin RS 

Constifyfed solutiosrn —At the time of use, it meets the 
requirements for Injections and Implanted Drug Products (1), 
Spedfic Tests , Compieteness and darity of Solutions. 

Bacterial Endofoxins Test (85)—It contains not morę 
than 0.10 USP EndotoxIn Unit per mg of ceftizoxime. 
Sterility Tests (71)—It meets the reguirements when 
tested as directed for Membranę Filtration under Test for Ste¬ 
rility of the Product to be Examined. 

PartkuJafe Matter in Injections <788): meets the re¬ 
guirements for sma!f-vo!ume Injections. 

Other regiiiremenls —It responds to the Identification tests 
and meets the requirements for CrystalUnity ; pH, and Water 
under Ceftizoxime Sodium. It meets also the reguirements for 
Uniformity of Dosage Units (905) and for Labeling <7), Labels 
and Labeiing for Injectabie Products, 

Assay— 

pH 3.6 Buffer, pH 7.0 Buffer , Mobile phase, Interna! stan¬ 
dard solution, and Chromotographic system —Prepare as di¬ 
rected in the Assay under Ceftizoxime Sodium , 

Standard preparation— Otssolve a suitable quantlty of U5P 
Ceftizoxime RS, accurately weighed, In pH 7.0 Buffer to ob- 
tain a solution having a known concentration of about 1 mg 
of ceftizoxime (CoHisNsOsSi) per mL. Transfer 2.0 mL of 
this solution to a 100-mL yolumetric fiask, add 5.0 mL of 
InternaI standard solution , dilute with phi 7.0 Buffer to vol- 
ume, and mix. This Standard preparation contains about 
0.02 mg of ceftizoxime per mL, 

Assay preparation 1 (where it is represented as being tn a 
single-oose Container)— Constitute Ceftizoxime for Injection 
in a vo(ume of water, accurately measured, correspondtng 
to the volume of solvent spedfjed in the labeling. Withdraw 
all of the withdra wabię ton ten ts, using a suitable hypoder- 
mic needle and syringe, and di lute quantitatively with pH 
7.0 Buffer to obtain a solution containing about 1 mg of 
ceftizoxime per mL. Transfer 2.0 mL of this solution to a 
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100-mL volumetric fiask, add 5.0 ml of Internai standard so- 
lution t dilute with pH 7,0 Buffer to volume, and mix. 

Assay preparation 2 (where the label States the guantity 
of ceftizoxime En a given vo!ume of constituted solution)— 
Constitute Ceftizoxime for Injection in a volume of water, 
accurately measured, correspondtng to the volume of sol- 
vent spedfied En the labeling. Dilute an accurately measured 
voJume of the constituted solution quantitatively with pH 
7,0 Buffer to obtain a solution containing about I mg of 
ceftizDxime per mL. Transfer 2.0 ml of this solution to a 
1 GO-mL volumetriC fiask, add 5,0 mL of InternaI standard so- 
lution, dilute with pH 7,0 Buffer to yolume, and mix. 

Procedurę —Proceed with Ceftizoxime for Injection as dh 
rected for Procedurę in the Assay under Ceftizoxime Sodium, 
Calculate the quantity, in mg, of ceftizoxime (CtaHuNsOiSa) 
withdrawn from the Container, or in the portion of consti¬ 
tuted solution taken by the formula: 

( Lf D)(Q(R U / Rs) 

in which L is the labeled quantity, in mg of ceftizoxime 
(CnH^NsOiS^), in the Container, or in the volume of consti¬ 
tuted solution taken, and D is the concentration, in mg of 
ceftizoxime (CuHnNsOsSs) per mL, of Assay preparation 1 or 
Assay preparation 2, based on the labeied quantity in the 
Container or in the portion of constituted solution taken, 
respectwely; and the extent of dilution, C is the concentra¬ 
tion, in mg of ceftizoxirne (C 13 H 11 N 5 O 5 S 2 ) per mL, of the 
Standard preparation; and Ru and are the peak response 
ratios of the ceftizoxlme peak to the interna! standard peak 
obtained from the Assay preparation and the Standard prepa¬ 
ration t respectively. 


€efltriaxofie Engectaon 

» Ceftriaxone Injection is a sterile solution of Cef- 
triaxone Sodium in a diluent containing one or 
morę tonicity-adjusting agents in Water for Injec- 
tion. It contains the equivalent of not (ess than 
90.0 percent and not morę than 115.0 percent of 
the labeled amount of ceftriaxone 
(C 1B H ls N a 07S3). 

Packaging and storage—Preserve as described in Packag- 
ing and Storage Requirements (659), injection Packaging. 
Maintain in the frozen State. 

Labeling—-It meets the requirements for Labeling (7), Labeis 
and Labeling for Injectable Products . The label States that it is 
to be thawed just prior to use, describes conditions for 
proper storage of the resultant solution, and directs that the 
solution is not to be ref rożen, 

USP Reference sfandarrfs <11}— 

USP Ceftriaxone Sodium RS 

USP Ceftriaxone Sodium E-lsomer RS 

USP Endotoxln RS 

Identification —The chrom a to gram of the Assay prepa ra¬ 
don obtained as directed in the Assay exhibits a major peak 
for ceftriaxone, the retention time of which corresponds to 
that exhibited in the chromatogram of the Standard prepa¬ 
ration obtained as directed in the Assay. 

Bactenal Enidotoxins Test (85)—It contains not morę 
than 0.20 USP Endotoxin Unit per mg of ceftriaxone, 
Sterility Tests (71)—It meets the reguirements when 
tested as directed for Membranę Filtration under Test for Ste¬ 
rility of the Product to be Exomined. 
pH <791): between 6.0 and 8 . 0 . 

Part i tu łatę IV!atter in Injections (788): meets the re¬ 
guł rements for small~volume injections. 


Assay— 

pH 7.0 Buffer —Dissolve 1 3.6 g of dibasic potassium phos- 
phate and 4.0 g of monobasic potassium phosphate in 
water to obtain 1000 ml of soiution. Adjust this solution 
with phosphoric acid or 10 KI potassium hydroxide to a pH 
of 7.0 ± 0.1. 

pH 5.0 Buffer —Dissolve 25.8 g of sodium citrate in 
500 mL of water, adjust with citric acid solution (1 in 5) to a 
pH of 5.0 ± OJ, ano dilute with water to a voJume of 
1000 mL 

Mobile phase —Dissolve 3,2 g of tetraheptyJammonium 
bromide in 400 ml of acetonitrife, add 44 mL of pti 7.0 
Buffer and 4 ml of pH 5.0 Buffer ; and add water to make 
1000 mL. Pass through a membranę fil ter of 0,5-jim 01 finer 
poroslty, and degas. Make adjustments if necessary (see Sys¬ 
tem Suitability under Chromatography (621)). 

Standard preparation —Disso!ve an accurately weighed 
guantity of USP Ceftriaxone Sodium RS in Mobile phase to 
obtain a soiution having a known concentration of about 
0.2 mg per ml. Use this soiution promptiy after preparation. 

Resolution soiution —Dissolve a suitable quantity of USP 
Ceftrjaxone Sodium E-lsomer RS in Standard preparation, 
and diiute with Mobile phase to obtain a solution containing 
about 160 Lig of USP Ceftriaxone Sodium E-lsomer RS per 
mL and 160 pg of USP Ceftriaxone Sodium RS per mL Use 
this solution promptiy after preparation. 

Assay preparation —Al Iow 1 Container of Injection to thaw, 
and mix. Transfer an accurately measured volume of the In- 
jection, equivafent to about 40 mg of ceftriaxone, to a 
200-mL volumetric fiask, dilute with Mobile phase to vol- 
ume, and mix. Use this solution promptiy after preparation. 

Chromatographlc system (see Chromatography (621))—The 
!iquid chromatograph is eguipped with a 270-nm detector 
and a 4.0-mm x 3 5-cm column that contains 5-f.im packing 
LI. The flow ratę is about 2 mL per minutę. Chromatograph 
the Resolution soiution , and record the peak responses as 
directed for Procedurę, The resolution, R f between the cef- 
triaxone E-isomer and ceftriaxone peaks is not less than 3. 
Chromatograph the Standard preparation , and record the 
peak responses as directed under Procedurę , The column ef- 
f[ciency determined from the analyte peak is not less than 
1500 theoreticaf plates, the tailing factor for the analyte is 
not morę than 2, and the relative standard deviation for 
replicate injections is not morę than 2%. 

Procedurę —Separately inject equal volumes (about 20 juL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks. Calculate the quan- 
tity, In mg, of ceftriaxone (CisHi S NsO ? 5 3 ) in each mL of ln- 
jection taken by the formula: 

2QQ(C/V)(ru/r$ 

in which C is the concentration, in mg per mL, of USP Cef- 
triaxone Sodium RS in the Standard preparation; V is the 
volume, in mL, of Injection taken; and r u and r 5 are the 
ceftriaxone peak responses obtained from the Assay prepara¬ 
tion and the Standard preparation , respectively. 


CeftrBaxone for Injection 

DEFINITION 

Ceftriaxone for Injection contains an amount of Ceftriaxone 
Sodium equivalent to NLT 776 jug/mg of ceftriaxone 
(CtsHiaNsOjS^ calculated on the annydrous basis, and 
the equivalent of NLT 90.0% and NMT 115,0% of the 
labefea amount of ceftriaxone (C 1 B HfBN 8 07 S 3 ). 
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IDENTIFICATION 
s A. INFRARED ABSORPTIGN (197K) 

9 B. The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution , as 
obtalned in the Assay, 


ASSAY 


Change to read: 



o 


Procedurę 

*Protect Solutions containing ceftriaxone sodium from 
iight* tfftA 

Solution A: 9 g/L of monobasic potassium phosphate in 
water 

Solution B: 24 g/L of dibasfc sodium phosphate, 
dodecahydrate m water 

Solution C: 20 g/L of citric acid in water. Adjust with 
10 N sodium hydroxrde TS to a pH of 5,0 pnor to 
dilution* 

Buffer: Combine 389 mL of Sofution A and 611 mL of 
Solution B , Adjust with 10 N sodium hydroxide TS or 
phosphoric add to a pH of 7.0, 

Mobile phase: Dissolve 2.0 g each of tetradecylam- 
monium bromlde and tetraheptylammonium bromide 
in a mixture of 440 mL of water, 55 mL of Buffer f 
5.0 mL of Solution C, and 500 mL of aceton itrile. 

System suitability solution: 50 jug/mL each of USP Cef» 
trtaxone Sodium RS and USP Ceftrlaxone Sodium EA so- 
mer RS in Mobile phase 

Standard solution: 0.3 mg/mL of USP CeftrEaxone So¬ 
dium RS in Mobile phase 

Sample solution 1: Nominałly 0.3 mg/mL of ceftriax- 
one from Ceftr3axone for Injection in Mobile phase 

Sample solution 2 (where Et is represented as being in a 
singie-dose Container): Nominally 0*3 mg/mL of cef- 
triaxone En Mobile phase prepared as follows. Constitute 
Ceftriaxone for Injection in a volume of water corre- 
spondlng to the volume of solvent specified in the ia- 
beting, Withdraw all of the withdrawable contents ustng 
a suitable hypodermic needle and syringe, and transfer 
to a suitable vofumetric fiask. Dilute witri Mobile phase 
to vo!ume, 

Sample solution 3 (where the labę! States the quantEty 
of ceftrlaxone in a given volume of constituted soiu- 
tlon): Nominally 0.3 mg/mL of ceftriaxone in Mobile 
phase prepared as follows. Constitute Ceftriaxone for In- 
jection in a vo!ume of water corresponding to the vof- 
ume of solvenl specified En the fabeling, and dilute with 
Mobile phase to finał volume, 

Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 

Column: 4.6-mm x 25-cm; 5-p.m packing LI 

Flow ratę: 1.5 mL/mln 

Injection voiume: 20 piL 

System suitability 

Sam pies: System suitability solution and Stancfarcf 
solution 

[Notę—T he relative retention times for ceftriaxone and 
ceftriaxone f-isomer are 1.0 and 1.4, respectively.] 

Suitability regurrements 

Resolution: NLT 3.0 between the ceftriaxone and 
ceftrfaxone £-isomer peaks, System suitability solution 
Tailing factor: NMT 2, Standard solution 
Relative standard deviation: NMT 0.7%, Standard 
solution 

Anaiysis 

Samples: Standard solution , ° Sample solution 1, and 
Sample solution 2 or Sample solution 3# tiw-iiAug-zoiflł 


Caiculate the guantity, in }ig/mg, of ceftriaxone 
(CigHieNaO^Si) in the portfon of Ceftriaxone for Injec- 
tion taken: 

Result = (ru/rs) x (C 5 /Q) x P 

r u - peak response of ceftriaxone from Sample 
solution 1 

r s = peak response of ceftnaxone from the 
Standard solution 

Q - concentration of USP Ceftnaxone Sodium RS 
In the Standard solution (mg/mL) 

Cu - nominał concentration of ceftnaxone in 
Sample solution 7 (mg/mL) 

P - potency of ceftriaxone in USP Ceftriaxone 
Sodium RS (fig/mg) 

Acceptance eriterla: NLT 776 pg/mg on the anhydrous 
basis 

CalcuJate the percentage of the labeled amount of cef- 
tnaxone (C^HiaNsO/Si) En the portion of Ceftriaxone 
for Injection witbdrawn from the Container or in the 
portion of the constituted solution: 

ResuJt - (fu/r 5 ) x (Cs/Cu) x P x F x 100 

ru “ peak response of ceftriaxone from Sample 
solution 2 or Sample solution 3 
r* “ peak response of ceftrtaxone from the 
Standard solution 

Cs - concentration of USP Ceftnaxone Sodium RS 
in the Standard solution (mg/mL) 

Cu ~ nominał concentration of ceftriaxone in 
Sample solution 2 or Sample solution 3 
(mg/mL) 

P = potency of ceftriaxone in USP Ceftriaxone 
Sodium RS (|ig/mg) 

F - conversion factor, 0,001 mg/pg 
Acceptance criteria: 90.0%-l 15*0% of the labeled 
amount of ceftriaxone 

PERFORMANCE TESTS 

* Uniformitt of DOSAGE Units (905): Meets the 
requirements 

IMPURITIES 


Change ta read: 

* ORGANIC IMPURITiES 

•protect Solutions containing ceftriaxone sodium from 

pnt* (SflA l*Aua’2016) 

Solution A, Sofution B, Solution C, Buffer, Mobile 
phase. System suitability solution, % (ira l-Augzoffl and 
Chromatographic system: Proceed as directed in the 
Assay , 

•Standard solution: 3 (ig/mL of USP Ceftriaxone So¬ 
dium RS in Mobile phase* ^ 1 ^ 2010 ) 

Sample solution: Nominally 0.3 mg/mL of ceftriaxone 
from Ceftriaxone for injection in Mobile phase 

System suitability 
Sample: System suitability solution 
[Notę—T he relative retention times for ceftriaxone and 
ceftriaxone f-lsorner are iisted in Tubie 7*] 

Suitability reąurrements 

Resolution: NLT 3.0 between the ceftriaxone and 
ceftriaxone £-isomer 

Anaiysis 

Samples: Standard solution and Sample solution 
Caiculate the percentage of each individual impunty in 
the portion of Ceftriaxone for Injection taken: 

Result = { rjrs ) x (Cs/Cu) x P x Fx 100 

ru = peak response of each individual impurity 
from tne Sample solution 
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fs = peak response of ceftnaxone from the 
Standard soiutian 

Q = coneentration of USP Ceftriaxone Sodium RS 
in the Standard soiutian (mq/mL) 

Cu = nominał concentration of ceftriaxone in the 
Sampie solution (mg/mL) 

P = potency of ceftriaxone in USP Ceftnaxone 
Sodium RS (pg/mg) 

F ~ conversion factor, 0.001 rng/pg 
Acceptance criteria: See Tobie ?. Disregard any peak 
below 0.1%, 


Table 1 


Na me 

Relativs 

Retention 

Time 

Acceptance 

CHteria, 

NIV1T {%) 

Deace ty lcefotaxl m e 
lactone' 1 

0,20 

0.5 

* 7-Aminocephalosporanic 
add ł] 

0,34 

-• 

Ceftriaxone triazine 
analoq« 

Q.Ó2 

TO 

Ceftriaxone 
benzothiazolyl oxime d 

0.72 

0,2 

Deacyl ceftrraxone c 

0.78 

TO 

Ceftriaxone 

1.0 

_ 

Ceftriaxone-3-ene 

isomer f 

1,3 

0.3 

Ceftnaxone E-isomerJ 

1.4 

TO 

Any IndMdual 
unsoeclfted impprity 

— 

0,2 

Total fmpuntles 


5,0> rfitĄ 

a (Z)-2-<2-AminothiazoI*4-yl>N4(5afl,6*)-l , 7-Hioxo-l # ^4,5a,6,7-hęx- 
anydroazeto^ 1 -b]furo[3,4“C^[1,3]thiazin-6-y l}-2-(methoxy imi- 
no)acetamide, 

#B Process Impudtles tliai are controlled in the drug suistance are not to 
be reported, are not jhcluded in total impurilies, and are lEsted here for 
infomiation only,« 

L 3-Mercapto-2-methyl-l ,2-dihydro4 (Z^-trfazme-S^-dione. 

d (Z)-5- B e nzo tli i azol-2-y 1 2-(2 ^a m i n oth iazo 1 - 4 -y 1 )-2-{ meth oxy 1 m \n o)th io ace- 

tate. 

e (6 R, 7 R)- 7-Am In o-3 - ([(6 - hydroxy ■ 2 ■ me thy l-5~o xo-2 H 5 ■ d t hy d roi, 2,4-trf a zl n - 
3 -y 1 }th io j m ethy l}-8 -ox o-S -th ia - ] - a za b \cy cl o [4.2,0] oct-2’ e ne-2-t:a rb oxy 1 ic 
acid, 

( (6 R t 7fl)-7T(7)-2-(2-Am Enoth iazol -4-yl)-2-(meth oxyim i no)aceta m id o]- 3- 
([(6 - hy d roxy-2-m e t hy 1-5 - oxo -2,5 -di hy d ro-1,2,4 - triazi n - 3 -y 1) th i o Jmethy 1 j -8- 
oxo-5-thia-l-azabicydo[4,2 1 0joct-*3»rFf»iis>-ene-2-carboxylic acid. 

3 (fi fl, 7 RY 7Ą[E) 2“ (2-A mi n o th 1 a zo 1-4 -y 1 )-2-(m eth oxy i m in o)a ce tam i do ] -3 - 
[[(ć - hyd ro xy-2 -m ethyJ-5-ox o-2,5 - d ihyd ro-1 , 2,4- trfazi n -3-yf)t h io]nn ethyf} -8- 
oxo-S-thia-l -azab3cvdof4,2.0lot:t-2-ene-2-carboxylic acid. 


SPECIFIC TESTS 

* Constituted SciimoN: At the time of use, it meets the 

requirements for Injecdons and implanted Drug Products 
(1), Product Quality Tests Common to Parenteral Dosage 
Forms, Spedfic Tests, Compieteness and darity of Solutions. 
« Bacterial Endotoxins Test <85): NMT 0.20 USP Endo- 
toxin Units/mg of ceftriaxone 
o Steriuty Tests (71), Test for Sterility of the Product to Be 
Examined, Membranę Flltration: it meets the 
reguirements. 

« Partiojłate Matter in Injections <788): Meets the re- 
quirements for smaliwolume injections 

* Crystalunity (695): Meets the requirements 

* m (79 1) 

Sampie solution: 100 mg/mL 
Acceptance arteria: 6.0-8.0 
■ Water Deterwiination (921), Method i: 8.0%-1 1 .0% 

* Other REQUIR£!U1ENT5: li meets the requjrements for La - 
beling (7), Labels and Labefing for Injectabfe Products. 


ADDITIONAL REQUIREItiENT3 


Oiange ta read: 

e Fackagjng and Storage: Preserve as descnbed fn ®Pack- 
aging and Storage Requirements (659), Injection Packaging, 
Packaging for constitution,m cgk i-Mp20t7) *and protectea 
from fight.# (im zou>) 

e USP reference standards <ll) 

USP Ceftriaxone Sodium RS 
USP Ceftriaxone Sod fum f-lsomer RS 
(efl^fiJ-Z^Cp-Z-fZ-AmfnothiazoM-ylJ^-CrriethoKyimh 
no)aceta m id o]-3-{[(6-hydroxy-2-rnethy f-5-oxo-2,5- 
dihydra-1,2,4-triazin-3-yf)thio]methy]}-8-0xo-5-thia- 
1-azabkydG[4.2,0]oct-2-ene-2-carboxy[ic acid, dfso- 
dium saft. 

C la H T 6N 8 Na 2 0 7 S 3 598.53 
USP £ndotoxfn RS 


Ceftriaxone Sodium 



C le H 16 N 8 Na 2 0 7 S 3 ■ Viń\ 2 0 661.60 

5-thia-1 -azabioydo[4,2.0]ocd>2-en*K2-rarboxylic acid,/- 
[f(2-amfno-4-thiazolyl)(methoxyimino)acety!]amino]- 
8 -qxg- 3-[[(1,2,5,ó-tetrahydro-2-methyl-5,6-dioxo-1,2,4-tri- 
azin-3-yl)thiG]methylK aisodium salt, [6R-[6a f 7fi(2E)]y, hy- 
drate, (2:7); 

(6/?,7/?)-7-[2-(2-Amino-4-thiazoiyl)glyoxylamido]-'8-oxo-3™ 
[[{l,2,5,64etrahydro-2-methyl-5,6-dfoxo-cfs-triazin-3-yi) 
thio]methyl]-5«tnia’]-azablcydo[4.2.0]-oct-2-ene-2-carbox- 
ylic acid, 7 2 -(2)-(0-methyloxime), dfsodfum salt, hemis- 
eptahycfrate [104376-79-6]. 

Anhydrous 598.56 

DEFINITION 

Ceftriaxone Sodium contains the equivalent of NLT 795 pg/ 
mg of ceftriaxone (CiaHisNgCbSa), calculated on the anhy¬ 
drous basis. 

IDENTIFICATION 

• A, INFRARED ABSORPTION <197K) 

® B. The retention time of the major peak of the Sampie 
solution corresponds to that of tne Standard solution , as 
obtained in the Assay , 

o C. Identification Tests—General (191), Sodium 

ASSAY 


C hangę to read; 

• Procedurę 

°Protect Solutions containing ceftriaxone sodium from 

light.# (pRA l-Aug-2016) 

Solutfon A: 9 g/L of monobasic potassium phosphate in 
water 

Solution B; 24 cj/L of dibasic sodium phosphate, 
dodecahydrate in water 

Solution C: 20 g/L of citric acid fn water. Adjust with 
10 N sodium hydroxide to a pH of 5.0 prior to ffnal 
dilution. 
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Buffen Combine 389 ml of Solution A and 611 ml of 
Solution B, Adjust with 10 N sodium hydroxide TS or 
phosphoric add to a pH of 7.0. 

Mobile phase: D1ssofve 2.0 g each of tetradecylam- 
monium bromide and tetraheptyfammonium bromtde 
in a mixture of 440 mL of water, 55 mL of Buffer , 

5,0 ml of Solution C, and 500 mL of acetonitrile. 
System suitabifity solution: 50 pg/mL of USP Ceftriax- 
one Sodium R5 and 50 pg/mL of USP Ceftriaxone So¬ 
dium f-lsomer RS in Mobile phase 
Standard solution: 0.3 mg/mL of USP Ceftriaxone So¬ 
dium RS in Mobile phase 

Sample solution: 0.3 mg/mL of Ceftriaxone Sodium in 
Mobile phase 

Chromatographic system 

(See Chromatograpny (62 1), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 
Column: 4,6-mm x 25-cm; 5-]jm packing LI 
Flow ratę: 1.5 mL/min 
Injection volume: 20 pL 
System suitability 

Samples: System suitabifity solution and Standard 
solution 

[Notę—T he rdative retention ttmes for ceftriaxone and 
cefthaxone f-isomer are 1.0 and 1.4, respecth/ely.] 

Suitability requirements 

Resolution: NLT 3.0 between the ceftriaxone and 
ceftriaxone F-isomer peaks, System suitability solution 
Tatiing factor: NMT 2, Standard solution 
Relative standard deviation: NMT 0.7%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Calcu la te the guanllty, in pg/mg, of ceftriaxone 
(CibHtsNsO/Sb) in the poftion of Ceftriaxone Sodium 
taken; 

Result - (ruin) x (Cs/Cu) x P 

r u - peak response of ceftriaxone from the Sample 
solution 

rs = peak response of ceftriaxone from the 
Standard solution 

Q ^ concentration of USP Ceftriaxone Sodium RS 
in the Standard solution (mg/mL) 

Cu = concentration of Ceftriaxone Sodium in the 
Sample solution (mg/mL) 

P = potency of ceftriaxone tn USP Ceftriaxone 
Sodium RS (pg/mg) 

Acceptance criteria: NLT 795 (ig/mg on the anhydrous 
basis 

1MPURITIES 


Change to read: 

® ORGANIC IMPURITIES 

# Protect Solutions containing ceftriaxone sodium from 
light* (ira 1-AUO-501-&) 

Solution A, Solution B, Solution C, Buffer, Mobile 
phase. System suitability solution, Sample solution, 
and Chromatographic system: Proceed as directed in 
the Assay. 

Standard solution: 3 jig/mL of USP Ceftriaxone Sodium 
RS in Mobile phase 
System suitability 

Samples: System suitability solution and Standard 
solution 

[Notę—T he relative retention times for ceftriaxone and 
ceftriaxone £-isomer are listed in Table ?.] 

Suitability reguirements 

Resolution: NLT 3.0 between the ceftriaxone £-tso- 
mer and ceftriaxone peaks, System suitability solution 


Signahtomoise ratio: NLT 10, Standard solution 
Analysis 

Samples: Sample solution and Standard solution 
Calculate the percentage of each individual impurity in 
the portion of Ceftriaxone Sodium taken: 

Result = (ru/rs) x (C* /Cu) x P x F x 100 

ru — peak response of each individual impurity 
from the Sample solution 
fi - peak response of ceftriaxone from the 
Standard solution 

Ci = concentration of USP Ceftriaxone Sodium RS 
in the Standard sofution (mg/mL) 

C u - concentration of Ceftriaxone Sodium in the 
Sample solution (mg/mL) 

P = potency of ceftriaxone in USP Ceftriaxone 
Sodium RS (pg/mg) 

F - conversion factor, 0.001 mg/pg 
Acceptance criteria: See Table 7. Disregard any peak 
below 0.1%. 


Table 1 


Na me 

Rebtive 

Retention 

Time 

Acceptance 

Criteria, 

NMT 

DeacetvlcefotaxIme tactone 11 

0.20 

0.5 

7-Am inocep ha [os po ran i c 

add b - c fif present) 

0.34 

0.5 

Ceftriaxone triazine ana]oq u 

0.62 

1.0 

Ceftnaxone 
b enzo th ia zo 1 v toxj m & 

072 

0.2 

Deacyl ceftrja^one 1 

078 

0.5 

Ceftriaxone 

1.0 

_ 

Ceftriaxone 3-ene isomer? 

1.3 

0.3 

Ceftriaxone E-isomer" 

1.4 

0.5 

Any individual unspecified 
Imcurity 

— 

0.2 

Total imourities 

___ 

2.5 


3 (2)-2T2-AminQthfazoi-4*yl}-M~((.5aft f 6R)- 1,7-dioxo-1,3,4,53,6,7-hex- 
a hy dmazeto [2,1 -d] fu ro[ 3,4 - d] [ 1,3] t h i azin- 6-y I} -2-( m eth oxy i m i - 
ndjacetamide. 

u 7-ACA; (6fl,7/?>3'CAcetDxymethyl}’7-ammQ-a-oxo-5-thia-1 -azabicycto 
[4.2.G]Gct-2-ene-2-carbQxyti[: add. 
c To be reporLed if present in the impurily profile. 

,J 3"Mercapto-2-methyM ,2-dihydro l ,2,44riazme-5,6"dione. 
e (Z)-5-Benzo th ia io i-2-y I 2-(2-ami noth iaz o I -4-y l)-2- (m e Eh o xy im i n o) thioace- 
tate. 


1 (6 R, 7R) - 7- Am ino-3-{ {(6-hyd roxy-2-methy f-5 ■ ox o-2,5-d ihy d ro-1,2,4 -triad n- 
3-y l)th io] m e thyl}-S -ox o-5- th ia-1 -azabky do[4.2.0] oc t-2 -en e-2<a rboxy J te 
ac id. 

3 (6 fl, 7 AT 7 -[(Z)-2 2 *Am i nothia zo L4 -yI)- 2 - fme tlioxyi m i no)a cela m id □ ]- 3 - 
{[(6-hyd roxy-2-methy I -S-oxq -2,5~d i hyd ro-T t 2,4- tria z in- 3-yl) thio] me thyl}-©- 
OKO-S-thla-1 -azabicydo[4,2 r 03oct-3-ene-2<arboxylic acid. 


11 (6 R, 7R)-7- [(Q -2 (2 -A m in oth iazo I -4-y I )-2-{ m e t h o xy im i no}ace t a m i do] - 3 - 
{[ (6- hyd rox y - 2 -m e thy \ -5 -oxo-2,5 -d ihy d ro-1,2,4-t riazi n-3-y I) th io] m etliy I)-8- 
oxo-5-thi a-1 -aza b i cy d o[4.2.0]oct‘2-e ne- 2 -ca rboxy li c ac i a. 


sreaec tests 

* Crystallinity (695): Meets the reouirements 

* pH (791) 

Sample solution: 100 mg/mL 
Acceptance criteria: 6.0-8.0 
o Water Determinatton (921), Method i : 8.0%-l 1.0% 

* Sterility Tests (71), Test for Steriiity of the Product to Be 

Examined, Membranę FUtration: Where the tabel States 
that it is stenie, it meets the reguirements. 

* Bacterial Endotoxins Test (85): Where the la bel States 
that it is stenie or must be subjected to further Process¬ 
ing during the preparation of injectable dosage forms, it 
contains NMT 0.20 USP Endotoxin Units/mg of 
ceftriaxone. 
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ADDiTIONAL REQUIREMENT5 

Chan ge to read: 

* PACKAGING AND STORAGE: Preserve in tight containers, 

•protected from light.# ( era i-aug-zoią 

* Labeung; Where it is Intended for use in preparlng in¬ 

jectable dosage forms, the Iabel States that it is sterife or 
must be subjected to further processing dunng the prep- 
a radon of injectable dosage forms. 

* USP Reference Standards (11) 

USP Ceftnaxone Sodlum RS 
USP Ceftriaxone Sodium £-lsomer RS 
(ófl,7R)-7-[(Q-2-(2-AmInQthIazo[-4-y[)“2-(methoxyimi- 
no)aceta m ido]-3-{[(ó-hydroxy-2-methyI-5 -oxo-2,5- 
d Ehyd ro-1, 2,44nazin-3-yl)thiQ]methyl}-8-oxG-5-thia- 
1-azabicydo[4.2.0]ott-2-ene-2-carboxyltt add, diso- 
dium saft. 

C T aH, 6 N B Na 2 07S 3 598.53 
USP Endotoxin RS 


Cefuroxime Imiectiorc 

» Cefuroxime Injection is a sterile isoosmotic so- 
lution of Cefuroxime Sodium in Water for Injec- 
tion. It contains one or morę suitable buffers and 
a tonicity-adjusting agent. !t contains not less 
than 90.0 percent and not morę than 120.0 per- 
cent of the labeled amount of cefuroxime 
CC 16 H 16 N4Ó8S). 

Packaging and storage—Preserve as described in Packag- 
ing and Storage Requirements (659), injection Packag i ng. 
Maintain in the frożen state. 

Labeling—It meets the reguirements for iabel ing {7), Labels 
and Labę!ing for Injectable Products, The Iabel States that it is 
to be thawed just prior to use, descnbes eonditions for 
proper sforage of the resuitant sotutlon, and directs that the 
solution is not to be ref rożen. 

USP Reference standards <11 )— 

USP Cefuroxime Sodium RS 
USP Endotoxin RS 

Identification—The chromatogram of the Assay prepam- 
tion obtained as direcled in the Assay exhibits a major peak 
for cefurGxime, the retention time of which corresponds to 
that exhibited In the chromatogram of the Standard prepa - 
radon obtained as directed in the Assay . 

Bacferial Endotoxins Test <S5)-—It contains not morę 
than 0.10 USP Endotoxin Unit per mg of cefuroxime, 
Sterility Tests (71)—It meets the reguirements when 
tested as directed for Membranę Filtration under Test for Ste¬ 
ni i ty of the Product to be Examined, 
pH (791); between 5.0 and 7.5, 

Particulafe n/lafter in Bnjections (788): meets the re¬ 
guirements for smaifwolume Injections. 

Other reguirements—i t meets the requErements for Uni- 
formity of Dosage Units (905). 

Assay— 

pH 3.4 Acetate buffer. Mobile phase, interna! standard solu¬ 
tion , Standard preparation, and Chromatographic system — 
Prepare as directed In the Assay under Cefuroxime Sodium . 

Assay preparation —Aflow a Container of Injection to thaw, 
and mix the solution. Transfer an accurately measured vol- 
ume of the Injection, equivalent to about 50 mg of cef_urox- 
i me, to a 50-mL volumetric fiask, di lute with water to vol- 
ume, and mix, Immediately transfer 5.0 ml of this solution 


to a second 100-mL volumetric fiask, add 20.0 ml of inter¬ 
nai standard solution , di lute with water to volume, and mtx. 

Procedurę —Proceed as directed for Procedurę in the Assay 
under Cefuroxime Sodium , Calculate the quantlty, in mg, of 
cefuroxime (CiaHroN.tOaS) In each mL of the Injection taken 
by the formula: 

1000 (C/V)(R U /Rs) 

in which V is the vofume, in mL, of Injection taken, and the 
ofher terms are as defined therein. 


Cefuroxiroe for Injectiłon 

» Cefuroxime for Injection contains an amount of 
Cefuroxime Sodium equivalent to not less than 
90.0 percent and not morę than 120.0 percent of 
the labeled amount of cefuroxime (CieHieNbOsS). 


Change to read: 

Packaging and storage —Preserve as described In * Pack¬ 
ag ing and Stora ge Reguirements (659), Injection Packaging, 
Packaging for constitutionm (cn i?Ma^;aoi 7 ). 

USP Referenci standards (11)— 

USP Cefuroxime Sodium RS 
USP Endotoxin RS 

Coffisfifuted solution—At the time of use, the constituted 
solution for intravenous adminislration prepared from 
CefuroxIme for Injection meets the reguirements for injec¬ 
tions and Impianted Drug Products (1), Specific Tests Co/n- 
pleteness ona darity of Solutions, 

Bacferial Endotoxir»s Test (85)—If contains not morę 
than 0.10 USP Endotoxin Unit per mg of cefuroxime. 
Sferilify Tests (71)—It meets the requirements when 
tested as directed for Membranę Filtration under Test for Ste¬ 
rility of the Product to be Examined. 

Uniform i ty of dosage units (905): meets the reguire¬ 
ments. 

Procedurę for content uniform i ty —Perform the Assay on in- 
divldual containers using Assay preparation 1 or Assay prepa¬ 
ration 2 , or both, as appropnate, 

Particulate Matter in Injections (788): meets the re¬ 
guirements for small-yolume injections, 

Other reguirements—It meets the requirements of the 

tests for Identification, pH, and Water unoer Cefuroxime So¬ 
dium, It meets also the requirements for Labefing (7), Labels 
and Labeling for Injectable Products . 

Assay— 

pH 3A Acetate buffeg Mobile phase, Interna! standard solu - 
f/ 0 / 1 , Standard preparation , and Chromatographic system — 
Proceed as directed in the Assay under Cefuroxime Sodium, 

Assay preparation 1 (wbere it Is represented as being in a 
5ingle-do5e Container)—Constitute Cefuroxime for Injection 
in a volume of water, accurately measured, corresponding 
to the volume of soivent specified in the labefing. Withdraw 
all of the wlthdrawable contents, using a suitable hypoder- 
mic needle and syrlnge, and dilute quantitative3y with water 
to obtain a solution contalning about 1 mg of cefurox3me 
per mL. Immediately transfer 5.0 mL of the resuJting solu¬ 
tion to a 1 GO-mL vojumetric fiask, add 20.0 mL of Interna! 
standard solution, dilute with water to volume, and mix, 
Assay preparation 2 (where the Iabel States the guantity 
of cefuroxime In a given volume of constituted solution or 
suspension}—Constitute CefuroxIme for Injection in a voI- 
ume of water, accurately measured, corresponding to the 
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volume of solvent spedfted In the labeling. Dllute an accu- 
rately measured volume of the constituted solution or sus¬ 
pension quantitatively with water to obtacn a solution con- 
taining about 1 mg of cefuroxime per mL Immediately 
transfer 5.0 ml of the resulting soJution to a 100-mL volu- 
metric fiask, add 20.0 ml of Interna! standard sofution , di lute 
with water to volume, and mix. 

Procedurę —Proceed as directed for Procedurę in the Assay 
under Cefuroxime Sodtum. Calcu łatę the quantity, m mg, of 
cefuroxime (CifiHiólNUOeS) withdrawn from the Container, or 
in the portion of constituted sofution or suspension taken by 
the formula: 

(L/D)(Q(Ru/Rd 

tn which i is the labeled quantity, in mg of cefuroxime 
(CTeHTńN.iOgS), in the Container, or In the voJume of consti¬ 
tuted solution or suspension taken; D is the concentration, 
in mg of cefuroxime (C^HifiN.sOsS) per mL, of Assay prepa- 
ration 1 or Assay preparadon 2, based on the labeled quan- 
tity in the Container or in the portion of constituted solution 
or suspension taken, respectively, and the extent of dilution; 
C is the concentration, in mg of cefuroxime (ChHhN tO K S) 
per mL, of the Standard preporation; and Ru and Rs are the 
peak response ratios of tefuroxime to the interna! standard 
obtained from the Assay preporation and the Standard prepa- 
radon , respectiveły. Where the test for Uniformity of dosage 
units has been performed using the Procedurę for eon tent 
uniformity , use the average of these determinations as the 
Assay value. 


Cefuroxime Axefil 



C20H22N4O10S 510.47 

5-Thia-1 -azabicydo[4.2.01oct-2-ene-2-carboxy[ic add, 
3"[[(aminocarbonyl)oxy]methyl]-7-[[2-furanyl 
(m ethoxy i mi nojacety !]am in o]-8-oxo-, 1 -{acety loxy)ethvi 
ester, [6R-[6v,7f]( Z)]]-. 

(RS)- 1 -Hydroxyethyl (6fl,7R)-7-[2-(2-fury])glyoxylamido]- 
3-(hydrGxymethyl)-8-oxo-5-thia-l-azabicydo[4,2 ł 0]Qct- 

2 - ene 2-carboxy1ate, 7 2 -(Z)-(0-methyloxime), 1-acetate 

3- carbamafe [64544-07-6]. 

» Cefuroxime Axetil is a mixture of the diaster- 
eoisomers of cefuroxime axetil (C 2 oH 22 N 40 to 5 ). It 
contains the equivalent of not less than 745 pg 
and not morę than 875 pg of cefuroxime 
(CióHrsN^OsS) per mg, calculated on the anhy- 
drous basis. 

and sŁorage—Pieseive in Oylil contalriers. 
Labeling—Label it to indicate whether it is amorphous or 
erys ta II ine. 

USB* Referercce standards (11)— 

USP Cefuroxime Axetil R5 

USP Cefuroxime Axetif Delta-3 Isomers RS 

Ddentif kation, infrared Absorption (197K). 

Crystallinity (695)—Partkles that do not show birefrin- 
gence or exhibit extinction positlons are amorphous, and 
particles that show birefnngence and exhibit extinction posl- 
tions are crystaJline. 


Water, Method l (921): not morę than 1.5%. 

Diastereoesomer rat&o— 

0,2 M Mono ba sic ammonium phosphate, Mobile phase , In- 
ternaf standard sofution, Resoiution sofution, Standard prepa ra¬ 
don, Assay preporation, and Chromatographic system —Pre- 
pare as directed in the Assay. 

Procedurę —Proceed as directed for Procedurę in the As¬ 
say. Calculate the ratio of eefuroxime axetil diastereoisomer 
A to the sum of the cefuroxime axetil dlastereoisomers A 
and B taken by the formula: 

fA f(r A + r B ) 

in which r A and are the peak responses of the cefuroxime 
axetil dlastereoisomers A and B, respectively: between 0.48 
and 0.55 is obtained. 

Assay— 

0.2 M Monobasic ammonium phosphate —Dissolve 23.0 g 
of monobasic ammonium phosphate in water to obtain 
1000 mL of solution. 

Mobile phase —Prepare a suitable fiftered and degassed 
mixture of 0.2 M Monobasic ammonium phosphate and 
methanol (620: 380). Make adjustments if necessary (see 
System Suitability under Chromatography (621)). 

internat standard solution —Prepare a solution of acetani- 
lide in methanol containing 5.4 mg per mL. 

Resoiution solution —In a 50-mL yolumetric fiask, mix 
10,0 mL of a solution of USP Cefuroxime Axetil RS in metha¬ 
nol containing 1 .2 mg per mL, 5.0 mL of Intemal standard 
solution, and 3,8 mL of a solution of USP Cefuroxime Axetil 
Delta-3 isomers RS in methanol containing 0.16 mg per mL. 
Dii ute with 0,2 M Monobasic ammonium phosphate to vol- 
ume, and mix. 

Standard preporation —Transfer about 30 mg of USP 
Cefuroxime Axeti! RS, aceurateiy weighed, to a 25-mL volU“ 
metric fiask, dissolve in methanol, di lute with methanol to 
volume, and mix, Promptly transfer 10.0 mL of thls solution 
to a 50-mL volumetnc fiask, add 5.0 mL of internat standard 
solution and 3.8 mL of methanol, di lute with 0,2 M Monoba¬ 
sic ammonium phosphate to vo!ume, and mix. [NOTE—Use 
this Standard prepa radon promptly, or refrigerate and use on 
the day prepared.] 

Assay preporation —Transfer about 30 mg of Cefuroxlme 
Axetil to a 25-mL volumetric fiask, dissolve in methanol, di- 
lute with methanol to volume, and mix. Promptly transfer 
10.0 mL of this sofution to a 50-mL volumetric fiask, add 
5.0 mL of internai standard sofution and 3.8 mL of methanol, 
dii ute with 0.2 M Monobasic om mor? fum phosphate to vol- 
ume, and mlx. [NOTĘ—Use this Assay preporation promptly, 
or refrigerate and use on the day prepared.] 

Chromatographic system (see Chromatography (621))—The 
liąuid chromatograph is eąuipped with a 278-nm detector 
and a 4.6- mm x 25-cm column containing 5-pm packing 
LI 3. The ffow ratę is about 1.5 mL per minutę. Chromato¬ 
graph the Resoiution soiudon, and record the peak responses 
as directed for Procedurę: the relative retention times are 
about 0,4 for acetanilide, 0.8 for cefuroxime axetil diastereo¬ 
isomer B, 0,9 for cefuroxime axetll diastereoisomer A, and 
1,0 for cefuroxime axetil de!ta-3 isomers; the resoiution, R, 
between cefuroxime axetil diastereoisomer A and 8 is not 
less than 1.5; and the resoiution, R, between cefuroxime 
axetif diastereoisomer A and cefuroxime axetil delta-3 iso¬ 
mers is not less than 1.5. Chromatograph the Standard prep- 
aradon, and record the peak responses as directed for Proce¬ 
durę: the column efficiency is not less than 3000 theoretical 
plates when measured using the eefuroxime axetii diastereo¬ 
isomer A peak; and the relative standard deviation for repfi- 
cate injections is not morę than 2.0%. 

Procedurę —Separately inject equa! volumes (about lOpL) 
of the Standard preparation and the Assay preporation into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks. Cafculate the quan- 
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tity, in pg, of cefuroxime (CińH^N^OaS) in each mg of 
CefuroxEme Axetil taken by the formula: 

(^/^)(^/100)(100 - K)(Rul R s ) 

in which IV 5 is the weight, in mg, of USP Cefuroxrme Axetil 
RS taken to prepare the Standów preparation; Wu is the 
weight, in mg, of Cefuroxime Axetil taken to prepare the 
Assay preparation; is the designated cefuroxime 
(CieHusN^OsS) content, in |ig per mg, of anhydrous USP 
Cef uroxime Axetii R5; K Is the percentage wafer eon tent of 
USP Cefuroxime Axetil RS; and Ru and R s are the ratios of 
the sum of the peak responses of the cefuroxime axeti! dias- 
tereoisomers A and B to the peak response of the internaf 
standard obtained from the Assay preparation and the Stan¬ 
dard preparation , respectiveły. 


Cefuroxime Axet5l for Orał Suspension 

DEFIN1TSON 

Cefuroxime Axetll for Orał Suspension contains NLT 90,0% 
and NMT 110.0% of the labeled amount of cefuroxjme 
(CwHuN^OaS). 

IDENTIFICATION 

» The retention times of the major peaks for cefuroxime ax- 
etil diastereoisomers A and B of the Sample sofution cor- 
respond to those of the Standard soiution , as obtained in 
the Assay. 

ASSAY 

*> Procedurę 

Soiution A: 23 g/L of monobasic ammontum phos¬ 
phate in water 

Mobile phase: Methanol and Soiution A (19:31) 

System suitability stock soiution A: 1.2 mg/mL of USP 
Cefuroxime Axetil RS in methanol 
System suitability stock soiution B: 0.16 mg/mL of 
USP Cefuroxime Axetil Delta-3 Isomers RS śn methanol 
System suitabllity soiution: Transfer 10.0 mL of System 
suitability stock soiution A to a 50-mL volumetnc fiask. 
Add 5,0 mL of methanol and 3.8 mL of System suitabil¬ 
ity stock soiution B, Di lute with Soiution A to volume. 
Standard stock soiution: 1.2 mg/mL of USP Cefurox- 
ime AxetiJ RS in methanol. [Notę—U se this soiution 
promptly,] 

Standard soiution: Transfer 10.0 mL of Standard stock 
soiution to a 50-mL volumetrit fiask, add 8,8 mL of 
methanol, and dilute with Soiution A to volume. 

[NGTE—Use this Standard soiution promptly, or refriger- 
ate and use on the day prepared.j 
Sample stock soiution: Equiva!ent to 2.5 mg/mL of 
cefuroxime, from constituted Orał Suspension, in metfv 
anoL Pass through a suitable filter. [Notę—C onstitute as 
directed on the Tabel. To a suitable afiguot, freshly pre¬ 
pa red and free of bubbłes, add a suitable volume of 
methanol, shake by mechanicaJ means for 10 min, di- 
lute to volume witn methanol, and mix.] 

Sample soiution: Transfer 5,0 mL of the fiJtered Sample 
stock soiution to a 50-mL volumetrIc fiask. Add T 3.8 mL 
of methanol, and di! u te with Sofution A to volume. 
[Notę—P rotect the Sample soiution from Jight and use 
promptly, or refrigerate and use on the day prepared.] 
Chromatographic system 
(See Chromatograpny (62 1), System Suitability.) 


Modę: LC 

Detector: UV 278 nm 

Column: 4,6-mm x 25-cm; 5-pm packing LI 3 
Flow ratę: 1.5 mL/mln 
Injection size: 10 jiL 
System suitability 

Samples: System suitability soiution and Standard 
soiution 

[Notę—T he relative retention times foi aoelanilide, 
cefuroxime axetil diastereoisomer B, cefuroxime axetEI 
diastereoisomer A, and eefuroxime axeti! delta-3 iso¬ 
mers are 0.4, 0.8, 0,9, and 1,0, respective!y.] 

Suitability reguirements 

Resolution: NLT 1,5 between cefuroxime axetil dla- 
stereoisomer A and 8; NLT 1.5 between cefuroxime 
axetil diastereoisomer A and cefuroxEme axetil delta-3 
isomers, System suitability sofution 
Column effidency: NLT 3000 theoretica! plates when 
measured using the cefuroxime axetil diastereoisomer 
A peak, Standard soiution 

Refative standard deviation: NMT 2.0%, Standard 
sofution 
Anaiysis 

Samples: Standard sofution and Sample soiution 
Calculate the percentage of Ci ć Ht e N.iOaS in the 
Cefuroxtme Axetil for Orał Suspension taken: 

Result - (Ru/Rs) x (Cs/Cu) xPxFx[1 - (K/100)] x 
100 

Ru - sum of the peak responses of cefuroxime 
axetil diastereoisomers A and B from the 
Sample soiution 

Rs = sum of the peak responses of tefuroxlme 
axetil diastereoisomers A and B from the 
Standard soiution 

Cs = concentration of the Standard soiution 
(mg/mL) 

Cy = nominał concentration of cefuroxime axetil In 
the Sample soiution (mg/mL) 

P - potency of cefuroxime in anhydrous USP 
Cefuroxime Axeti! RS (pg/mg) 

F — unit conversion factor, 0.001 mg/pg 
K - water content of USP Cefuroxime Axedl RS 
(%) 

Acceptance criteria: 90,0%-110.0% 

PERFORMANCE TESTS 
» P1550LUTU ON (711) 

Medium: 0.07 M of pH 7.0 phosphate buffer (dissolve 
3,7 mg/mL of monobasic sodium phosphate and 5.7 
mg/mL of anhydrous dibasic sodium phosphate in 
water); 900 mL 
Apparatus 2: 50 rpm 
Time: 30 min 

Analysis: Test 5.0 mL of constituted Cefuroxime Axetil 
for Orał Suspension equlvalent to 125 or 250 mg of 
cefuroxime. Determine the amount of cefuroxime 
equlvalent dissołved by using UV absorption at the 
wavelength of maximum absorbance at 280 nm on 
fiitered portions of the soiution under test, surtably di- 
luted with Dissolution Medium, if necessary, in eompan- 
son with a Standard soiution having a known concentra- 
tion of USP Cefuroxime Axetif RS in the same Medium. 
Tolerances: NLT 60% (Q) of the łabełed amount of 
CuHióN^OsS Is dissolved. 
a UNIFGRiWTY OF DOSAGE UNITS (905) 

For solid packaged in smgle-unit containers: Consti¬ 
tute Cefuroxime Axetll for Orał Suspension as directed 
in the labeling, Mix, and alłow the Container to drain 
into a beaker for 5 s. Withdraw and assay 5,0 mL of the 
Orał Suspension from the beaker, or the totał amount if 
it is less than 5 mL. It meets the reguirements. 
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« DEUV£RABLE Wolume < 698 } 

For solid packaged m multiple-unit containers: Con- 
stitute Cefuroxime Axetil for Ora3 Suspension as di- 
rected in the labeling. It meets the reguirements. 

SPECIFIC TE5TS 

o pH (791): 3,5“7.G, in the solution eonstituted as directed 
in the labeling 

• Watek ID ete r ivi in ation, Method I <921): NMT 6.0% 

ADDGTOONAL REQU1REMENTS 

* Packacinc AND Storage: Preserve in weJI-closed eon tai r> 

ers, and storę at controlled room temperaturę, 
e USP ReEERENCE StANDARDS <11} 

USP Cefuroxime Axetil RS 

USP Cefurox[me Axetil Delta-3 Isomers RS 


Cefuroxome AxetH Tablefs 


» Cefuroxime Axetil Tablets contain the equiva~ 
lent of not less than 90.0 percent and not morę 
than 110.0 percent of the labeled amount of 
cefuroxime (C 1 6 Hi 6 N 4 0 8 S). 

Fackaging and storage—Preserye in welbclosed contain¬ 
ers, 

Labeling'—The labeling indicates whether the Tablets con¬ 
tain amorphous or crystalline Cefuroxime Axetil. If Tablets 
contain a mixture of amorphous and crystalline Cefuroxime 
Axetil, label to indicate the percentage of each contained 
therein. When morę than one Dissolution test is given, the 
labeling States the Dissolution test used oniy if Test 1 is not 
used, 

USP Reference sfandards {11}— 

USP Cefuroxime Axetif RS 
USP Cefuroxime Axetii Delta-3 Isomers RS 
ldentlficatioO“The retention times of the major peaks for 
cefuroxime axetil diastereoisomers A and B in the cnromato- 
gram of the Assay prepamtion correspond to those in the 
chrom a tog ram of the Standard prepa radon, both relative to 
the internal standard, as obtained m the Assay. 

Dissolution <711}— 

test i— 

Medium: 0.07 IM hydrach loric acid; 900 mL 

Apparatus 2: 55 rpm. 

Times: 15 and 45 minutes. 

Procedurę —Determine the amount of cefuroxime 
(C^HieN-iOsS) dissolved by empfoying UV absorption at the 
wavelength of maximum absorbance at about 278 nm on 
filtered portions of the solution under test, suitably diluted 
with Dissolution Medium , if necessary, in comparison with a 
Standard solution having a known concentration of USP 
Cefuroxime Axetil RS, equivafent to about 0.01 to 0,02 mg 
of cefuroxime (C^HińN^OgS) per ml, in the same Medium. 

Tolerances —Not less than 60% (Q) of the labeled amount 
of Ci6HićN.iGsS is dissolved in 15 minutes, and not less than 
75% (Q) is disso]ved in 45 minutes; except that where Tab¬ 
lets are labeled to contain the equivalent of 500 mg of 
cefuroxime, not less than 50% (Q) of the labeled amount of 
CioHjńN^OsS is dissolved in 15 minutes, and not less than 
70% (Q) is dissolved in 45 minutes. 

TEST 2—If the product compiies with this test, the labeling 
indicates that it meets USP Dissolution Test 2. 

Apparatus 2: 100 rpm. 

Medium, Times , and Procedurę —P roreed as directed 
under Test L 

Tolerances —Not less than 60% (Q) of the labeled amount 
of CigHieN^OsS is dissolved in 15 minutes, and not less than 


75% (Q) of the labeled amount of C 16 Hi 6 N+OaS is dissolved 
En 45 minutes. 

Uniformify of do sagę units (905): meet the reguire¬ 
ments, 

Water Determination, Method t <921): not morę than 
6 , 0 %. 

Assay— 

0.2 M Mon o bo sic ammonium phosphate. Mobile phose. Im 
ternai standard solution / Resolution solution, Standard prepara - 
tion, and Chromatographic system —Proceed as directed in 
the Assay under Celuroxime AxetiL 

Assay preparation —Finefy powder not fewer than 10 Tab¬ 
lets, accurately counted. Transfer the powder, with the a id 
of methanol, to a vofumetric fiask of such capacity that 
when fifled to volume, the solution will contain the equiva- 
lent of about 2 mg of cefuroxtme (CtóHióN.iObS) per mL. 

Add methanol to fiil the voiumetnc fiask to about half of rts 
capacity, and shake by mechanical means for about 10 min¬ 
utes. Difute with methanol to vo!ume, and mEx. Filter a por- 
tion of this stock mixture, and transfer 5,0 mL of the filtrate 
to a 50-mL volumetric fiask. Add 5,0 mL of Internal standard 
solution and 8.8 mL of methanol, dilute with 0,2 M Monobo- 
sic ammonium phosphate to vo!ume, and mix. [notę—U se 
this Assay preparation promptly, or refrigerate and use on 
the day prepa red.] 

Procedurę —Proceed as directed in the Assay under 
Cefuroxime Axetih Calculate the quantity, in mg, of eefurox- 
ime (CieH^N^OsS) in each Tablet taken by the formula: 

<V/1 2 t SÓQN)(P s Ws H 00)(1 00 - K)(R U / fc) 

in which V is the volume, in mL, of the vo3umetnc fiask used 
to prepa re the stock mixture; N Is the number of Tablefs 
taken; and the other terms are as deftned therein. 


Cefuroxime Sodlum 



C I6 H ls N. t Na0 8 S 446.37 

5-Thia-l -azabicydo[4.2.0]oct-2-ene-2"Carboxyiic acid, 
3-[[(ami nocą rbony l)oxv] methy I] -7-[[2-fura ny I 
(methoxyimino)acetylJamino]“8“Oxo-, monosodium salt 
[6R-[6a, 7/3(2)]]-. 

Sodium (óR,7ft)-7-[2-(2-furyI)g]yoxy3arnido]- 
3 -(hydroxy methy l)“8-oxo-5-th la-1 “azabicyclo[4.2.0]oct- 
2“ene“2-carboxylate, 7^-(Z)“(0-methyJoxime), carbamate 
(ester) [56238-63-2]. 

» Cefuroxime Sodium contains the equivalent of 
not less than 855 pg and not morę than lOOO pg 
of cefuroxime (CióHió^OsS), calculated on the 
anhydruus basis. 

Packaging and storage —Preserve in tight containers, 
Labeling—Where it is intended for use in preparing inject- 
able dosage forms, the label States that it is stenie or must 
be subjected to further processing during the preparation of 
injectable dosage forms, 

USP Reference standards <11)— 

USP Cefuroxrme Sodium RS 
USP Endotoxin RS 
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Identification— 

A: The chromatogram of the Assay preparation obtained 
as directed in the Assay exhibits a major peak for cefurox- 
ime, the retention time of which corresponds to that exhib- 
śted in the chromatogram of the Standard preparation ob¬ 
tained as directed in the Assay. 

B: It responds to the tests for Sodium (191). 

P H (791): between 6.0 and 8.5, In a solution (1 In 10). 
Water Deteirminafion, Method i (921): not morę than 
3.5%, 

Ofher reąuireineffits—Where the labei States that 
Cefuroxime Sodium is sterile, it meets the requfrements for 
Sterility and Bactenal endo£oxtns under Cefuroxime for Injec- 
tion , Where the Eabel States that Cefuroxime Sodium must 
be subiected to further processing during the preparation of 
injectable dosage forms, it meets the requirements for Bacte- 
riai endotoxins under Cefumxlme for Injection. 

Assay— 

pH 3A acetate buffer— Transfer 50 ml of 0.1 M sodium 
acetate to a 1000-mL volumetric fiask, dilute with 0.1 N 
acetic acid to volume, and mix. 

Mobile phase —Prepare a suita ble mixture of pH 3.4 ace¬ 
tate buffer and acetonltrile (about 10:1). Filter tnrough a 
membranę fil ter (1 pm or Finer porosity), and degas. 

In tema! standard solu tion —Prepare a sol u tion of ordnol in 
water contalning 1.5 mg per mL 

Standard preparation —Dissolye a suitable quantity of USP 
Cefuroxime Sodium RS, accurately weighed, in water to ob- 
tain a solution having a known concentration of about 1 mg 
of cefuroxśme (CićH» 6 N.;OaS) per mL Immediately transfer 
5,0 ml of the resulting solution to a 100-mL volumetnc 
fiask, add 20.0 mL of interna! standard solution, dilute with 
water to volume, and mix, This Standard preparation con- 
tains about 0,05 mg of cefuroxime per mL 

Assay preparation— Using a suitable quantity of Cefurox- 
ime Sodium, accurately weighed, proceed as directed in the 
first sentence under Standard preparation . Immediately trans¬ 
fer 5.0 mL of the resulting solution to a 100-mL volumetric 
fiask, add ZO.OmL of interna! standard solution , dilute with 
water to volume, and mlx. 

Chroma tog raphic system (see Chroma tography (621))—The 
liquid chromatograph is eauipped with a 254-nm detector 
and a 4.6-mm x 15-cm column that contains 5-um packing 
LI 5. The flow ratę is about 2 mL per minutę, Chromato¬ 
graph the Standard preparation , and record the peak re- 
sponses as directed under Procedurę: the column effidency 
determined from the analyte peak is not less than 1 300 the- 
oretical pJates; the tai ling facto r for the analyte peak is not 
morę than 2.0; the resofution, R, between the analyte and 
internal standard peaks fs not less than 3.5; and the rejative 
standard deviation for replicate injections is not morę than 
2 . 0 %. 

Procedurę —Separately inject equa! volumes (about lOpL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks. The reJative retention 
times are about 0.5 for cefuroxime and 1,0 for orcinoL Cal- 
culate the guantity, in jig, of cefuroxime per mg of the 
Cefuroxfme Sodium taken by the formula: 

lQQQ(CM)(R v f R s ) 

in which C is the concentration, in mg of cefuroxime 
(CióHtshLfOaS) per mL, in the Standard preparation; M is the 
concentration, En mg per ml, in the Assay preparation based 
on the weight of Cefuroxime Sodium taken and the extent 
of dilution; and Ru and Rs are the peak response ratios of 
the cefuroxime peak to the internal standard peak obtained 
from the Assay preparation and the Standard preparation , re- 
spectively. 


Celecoxib 


C^HhFjNjOjS 381.4 

4-[5-(4-Methylphenyl)-3-(trif[uoromethyl)-1 W-pyrazol- 
1 -yl]benzenesulfonamide; 
jo-t5-p-Tolyt-3-(trifluoromethyl)pyrazol- 
1 -yljbenzenesulfonamide [169590-42-5], 

DEFENITION 

Ceiecoxib contains NLT 98,0% and NMT 102,0% of 
C^FL^hhCbS, calculated on the anhydrous basis. 

IDENTIFICATION 

o A. Infrared Assorption (197): [NOTĘ—Methods (197A), 
(197K), or (197 M) under Infrared Absorption may be 
used.] 

[Notę—I f the spectra obtained show differences, dissolve 
the substance to be examined and the Reference Stan¬ 
dard separately in isopropyl afcohol, evaporate to dry- 
ness, and record the new spectra.] 

& B. The retention time of the major peak of the Sampie 
solution corresponds to that of tne Standard solution, as 
obtained in the Assay. 

ASSAY 
■ Procedurę 

Buffer: 2.7 g/L of monobasic potassium phosphate ad- 
justed with phosphoric add to a pH of 3.0 ± 0.2 
Mobile phase: Methanol, acetonitrile, and Buffer (3:1 ; 6 ) 
Diluent: Methanol and water (3:1) 

System suitability solution: 0,5 mg/mL of USP 
Celecoxib RS and 2.4 pg/mL each of USP Ceiecoxjb Re- 
lated Compound A RS and USP Celecoxib Related Com- 
pound B RS in Diluent 

Standard solution: 0,5 mg/mL of USP Celecoxib RS in 

Diluent 

Sampie solution: 0.5 mg/mL of Celecoxib in Diluent 
Chromatographic system 
(See Chromatograpny (621), System Suita bili ty.) 

Modę: LC 

Detector: UV 215 nm 

Column: 4.6-mm x 25-cm; 5-um packing L11 
Column temperaturę: 60* 

Flow ratę: 1.5 mL/min 
Injection stze: 25 pL 

Run time: About 1,5 times the celecoxib peak efution 
System suitability 

Samples: System suitability solution and Standard 
solution 

Suitability requlrements 

Resolution: NLT 1,8 between celecoxib related com¬ 
pound A and celecoxib and NLT 1 .8 between 
cefecoxib and celecoxib related compound B, System 
suitability solution 

Relative standard deviatron: NMT 0,73%, Standard 
solution 
Analysis 

Samples: Standard solution and Sampie solution 
Calculate the percentage of C 17 H 14 F 3 N 3 O 2 S in the por- 
tion of Celecoxib taken: 

Resutt - (ru/fs) x ( C 5 /Cu ) x 100 

r u - peak response from the Sampie solution 

r$ = peak response from the Standard solution 

Cs - concentration of the Standard solution 
(mg/mL) 

C u - concentration of the Sampie solution (mg/mL) 
Acceptance critena: 98,0%-102,0% on the anhydrous 
basis 
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IMPURiTIES 
Inorganic Impyrities 

Detete the fotlowing: 

** Heavy Metals: NMT 20 ppm 
Diłuent: Acetone and water (1 7:3) 

Standard solutinn: DiluT^ 10 mf of Standard f pad So- 
lution f prepared as dfrected under fieavy Metals (231), 
Speciof Reagents, with Diiuent to 20 ml. 

Sample soiution: Disso!ve 0.50 g of Celecoxib in 20 mL 
of Diluern. 

Blank soiution: 20 ml of Diiuent 

Analysis 

Samples: Standard soiution, Blank soiution, and Sample 
soiution 

To each soiution, add 2 mL of pH 3.5 Acetale Buffer, 
prepared as dtrected under Heavy Metals (231), 

Method /. Mix, and add to each soiution 1.2 mL of 
thioacetamide-glycerin base TS. Mix immediately, and 
alłow to stand for 2 min. Pass the Solutions through a 
fifter of 0.45-pm porę size. Comparę the spots on the 
fMters obtained from each of the Solutions. 

Acceptance criteria: The brownish-btack cofor of the 
spot resulting from the Sample soiution is not morę in¬ 
ternę than that of the spot resulting from the Standard 
soiution. The test is invatid if the Standard soiution does 
not show a brownish-black color compared to the Blank 

SOlUtion.m (OHiriaM Jan 

* Residue om IGNITION (281): NMT 0.2%, using a platinum 
crudble 

Organie Impunties 
o Procedurę 

Buffer, Mobile phase, Diiuent, System suitability solu- 
fion, Sample soiution, and Chromatographic sys 
tern; Proceed as directed in the Assay, 

Standard soiution: 0.5 jig/mL of USP Cefecoxib RS in 
Diiuent 

System suitability 

Samples: System suitability soiution and Standard 
soiution 

Suitability requirements 

Resolution: NLT 1.8 between ceJecoxib related com- 
pound A and celecoxEb and NLT 1.8 between 
ceiecoxib and celecoxib related compound B, System 
suitability soiution 

Signal-to-noise ratio: NLT 20, Standard soiution 
Analysis 

Samples: Standard soiution and Sample soiution 
Calculate the pereentage of each impurity in the por- 
tion of Celecoxib taken: 

Result - (te/te) x (C 5 /Cu) x 100 

te - peak response for each impurity in the 
Sample soiution 

te = peak response of ce!ecoxib in the Standard 
soiution 

Cs - concentration of celecoxib in the Standard 
soiution (mg/mL) 

Cu - concentration of Celecoxib in the Sample 
soiution (mg/mL) 

Acceptance criteria 
Indń/iduaf impurities: See Tobie 7. 

[Notę—D isregard any impurity peak less than 0.05%,] 


Table 1 


Name 

Relative 

Retention 

Time 

Acceptance 
Criteria, 
NMT f%l 

Celecoxib related compound 

A" 

0.9 

0.4 

Ce!ecoxib 

1.0 

_ 

Cefecoxib related compound 

B b 

1.1 

0.10 

lndividual unspecified impurity 

_ _ 

0.10 

Total impurities 

__ 

0.5 


J 4-[5-(3-MBlhylphenyl)-3 (tiifluoramethyiyi H-pyrazol-T- 
y I] be nzen es u (fon a m ide. 

b 443-(4-Methyłphenyl)-5-(trifiuoromethyiyi H-pyrazoLI- 
yljbenzenesui f a na m Ede. 

SPECIF9C TESTS 

o Water Determinatign, Method I (921): NMT 0.5%, us¬ 
ing a 400-mg sampfe 

ADDITIONAL REQUIREMENTS 

* Pac kagi ng and Sto ragę: Preserve in tight containers, 
protected from fight and moisture. Storę at room tem¬ 
peraturę, 

o USP Reference Stamdards (11) 

USP Celecoxib RS 

p-[5-p-Tolyl-3-(trEffuoromethy])pyrazo3- 
1 -y I ] be nzen es u I f o n a m i de. 

381.4 

USP Celecoxib Related Compound A RS 
4-[5-(3- M etliytphenyl)-3-(trifIuoromethy!)-l tt-py razo I- 
1 -yl]benzenesuifonamide. 

C17H14F3N3O2S 381,4 

USP CeEecoxib Retated Compound B RS 
4-[3-(4-Methylpheny[)-5-(trifluoromethyl)-l H-pyrazol- 
1 -yljbenzenesulfonamide. 

Ci7H„IHN a O a S 381.4 


Oxidized CelBulose 


DEFINITION 

Oxtdized Cellulose contains NLT 16.0% and NMT 24.0% of 
carboxyl groups (COOH), calculated on the dried basis. It 
is stenie. 

IDENTIFICATION 
o A. 

Sample soiution: 200 mg in 1 0 ml of 0.25 N sodium 
hydroxtde 

Analysis 1: Shake the Sample soiution for 1 min. Add 
10 mL of water, and shake. 

Acceptance criteria 1: The Sample soiution shows no 
morę than a siight haze and is substantially free from 
fibers and foreign partides. 

Analysis 2: Alfow the resulting soiution to stand for 10 
min. 

Acceptance criteria 2: Any swoilen fibers initially pres- 
ent are no longer visible. 

Analysis 3: Acidify the resulting soiution with 3 N hy- 
drothlortc add. 

Acceptance criteria 3: A floccutent white precipita te is 
formed. 

ASSAY 
* PROCEDURĘ 

Soiution A: 20 mg/mL of ca lei u m acetate 

Sample: 500 mg, prevtously dried under vacuum over 
phosphorus pentoxide for 1 8 h 
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Blank: 50.0 mL of Solution A 
Tltrimetric system 
(See Titrimetry <541).) 

Modę; Direct titratron 
litra nt: 0.1 N sodium hydroxide V5 
Endpolnt detection: Visual 
Analysis: Place the Somple in a 125-ml conical fiask. 
Ada 50.0 mL of Solution A, swirl until the sample is 
completely covered, alfow the mixture to stand for 30 
min, then add phenolphthalein TS. Utratę the solution 
with Titrant . Perform a blank determination, and make 
any necessary correction. Each mL of Titrant is equiva- 
lent to 4.502 mg of earboxyl groups (COOH). 
Acceptance criteria: 16.0%-Z4.0% on the dried basis 

IMPURITIE5 

* Residue on Ignition (281): NMT 0.15% 

* LIMIT OF NITROGEN 

Solution A: 40 mg/mL of boric acid 

Solution B: Methyi red TS and bromocresol green TS 

(1:4) 

Sample: 1 g, preyiously dried under vacuum over phos- 
phorus pentoxide for 18 h 
Tltrimetric system 
(See Titrimetry (541).) 

Modę: Direct titration 
Titrant: 0.02 N sulfuric add VS 
Endpolnt detection: VisuaJ 
Analysis: Place a 125-mL conical fiask, containing 
30 mL of Solution A and 6 drops of Solution B, beneath 
the condenser of the disdllation apparatus so that the 
tip of the condenser is well below the surface of the 
resuiting solution. To a 500-mL Kjeldahi fiask, add the 
Sample , and add 1 g of Devarda's alfoy, 100 mL of re- 
cently boiled water, a smali lump of paraffin, and 
100 mL of 1 N sodium hydroxide. Connect the Kjeldahi 
fiask to the condenser by a suitable trap bu Ib. Heat the 
mixture in the fiask untif 45-50 mL of distillate has coL 
fected in the receiver. Rinse the condenser, and titrate 
the resuiting solution with Titrant to a pale prnk 
endpolnt. Perform a blank determination, and make 
any necessary correction. Each ml of Titrant is equiva- 
lent to 0,2801 mg of nitrogen. 

Acceptance criteria: NMT 0.5% 

» Limit of Formaldehyde 

Solution A: Formaldehyde in water (1 in 40,000) 
Standard: 0.50 mL of Solution A 
Sample: 500 mg 
Instrumental conditions 
(See Ultraviolet-Visible Spectroscopy (857).) 

Modę: Vis 

Analytlcal wavelength: 570 nm 
Blank: Mixture of 0.5 mL of water and 10 mL of 
chromotropk acid TS 

Analysis: Transfer the Sample to a 500-mL iodine fiask. 
Ada 250 mL of water, and allow to stand for NLT 2 h 
with intermittent shakrng. Pipet 0.50 mL each of the su- 
pernatant from the resuiting solution and the Standard 
mto two sępa ratę glass-stoppered test tubes. To each 
test tubę add 10 mL of chromotropic acid TS, Stopper 
the tubes loosely, and heat in a boiling water bath for 
30 min. Cool, and determine the absorbance of each 
solution agafnst the Blank, 

Acceptance criteria: 0,5%; the absorbance of the Sam¬ 
ple is NMT the Standard , 

SPECIFIC TESTS 

* steriuty Tests (71 > 

Sample: 250 mg 

Analysis: Proceed as directed in the chapter, adding 
0,5 mL of 0.1 N sodium hydroxlde to the portions of 
media used. 


Acceptance criteria: Meets the requirements 
■ LOSS ON DRYING (731) 

Analysis: Dry under vacuum over phosphorus pentox- 
ide for 18 h. 

Acceptance criteria: NMT 15.0% 

ADDETJONAL REQUIREMENT 5 

Change to read: 

* Packagjng ano Storage: Preserve as deseribed in * *Pack- 

aging and Storage Reguirements (659), injection Packaging, 
Packaging for constitutionm ( cn 1 ^. 201 ^ protected from di¬ 
rect sunlight. Storę in a cold place. 

* Labeung: The package bears a statement to the effect 
that the stenlity of Oxidized Cellulose cannot be guaran- 
teed if the package bears evidence of damage, or if the 
package has been previously opened. Oxidized Cellulose 
meets the reguirements for Labeling (7), Lobeis and Label¬ 
ing for Injectable Products . 


Oxidized Regenerated Cellulose 

DEFINITION 

Oxldized Regenerated Cellulose contains NLT 18.0% and 
NMT 24.0% of carboxyl groups (COOH), calculated on 
the dried basis. It is stenie. 

IDENTIFICATION 

* A. 

Sample solution: 200 mg in 10 mL of 0.25 N sodium 
hydroxide 

Analysis 1: Shake the Sample solution for 1 min. Add 
10 mL of water, and shake. 

Acceptance criteria 1: The Sample solution shows no 
morę than a slight haze and is substantially free from 
fibers and foretgn partkles, 

Analysis 2: Allow the resuiting solution to stand for 10 
min. 

Acceptance criteria 2: Any swolien fibers initially pres- 
ent are no loncjer visible. 

Analysis 3: Acidify the resuiting solution with 3 N hy- 
drochforic add. 

Acceptance criteria 3: A flocculent white precipitate is 
formed. 

ASSAY 

* Procedurę 

Sample: 1 g of Oxidized Regenerated Cellulose, previ- 
ously dried at 90° for 2 h 
Tltrimetric system 
(See Titrimetry (541).) 

Modę: Direct titration 
Titrant: 0.1 N hydrochloric acid VS 
Endpolnt detection: Visual 
Analysis: Place the Sample in a 250-mL conical fiask, 
add 10 mL of 0.5 N sodium hydroxide V5, swrri to dis- 
solve, and add 100 mL of water. Immediately titrate 
with Titrant to a phenolphthalein endpolnt. Perform a 
blank determination, and notę the difference in 
vo!umes reguired. Each mL of the difference in volumes 
of 0.1 N hydrochloric acid consumed is equiva!ent to 
4.50 mg of carboxyi groups (COOH). 

Acceptance criteria: 18.0%-24.0% on the dried basis 

IMFURITIES 

* Residue on Ignition (281): NMT 0.15% 

* Limit of Nitrogen 

Solution A: 40 mg/mL of boric acid 
Solution B: Methyi red TS and bromocresol qreen TS 
(1:4) 
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Sample; 1 g, previously dried 
Titrimetric system 
(See Titrimetry <541 ).) 

Modę: Direct titration 
Titrant; 0.02 N sulfuric acid VS 
Endpoint detection: Visual 
Analysis: Place a 125-mL contcal fiask, containing 
30 mL of Solution A and 6 drops of Solution B t beneath 
the condenser of the distillation apparatus so that the 
tip of the condenser is wefl below the surface of the 
resulting solution. To a 500-ml Kjeldahl fiask add the 
Sample , and add 1 g of Devarda'$ alloy, 100 ml of re- 
cently boiled water, a smali lump of paraffin, and 
100 ml of 1 N sodium hydroxide. Connect the Kjeldahl 
fiask to the condenser by a suitable trap bufb. Heat the 
mixture tn the fiask untif 45-50 mL of aistillate has col 
lected in the recetver. Rinse the condenser, and titrate 
the resulting solution with Titrant to a pale pink 
endpoint that persists for 30 s, Perform a blank deter- 
mination, and make any necessary correetion. Each ml 
of Titrant is eguiva!ent to 0.2801 mg of nitrogen. 
Acceptance criteria: NMT 0.5% 

* Limit of Formaldehyde 

Solution A: Formaldehyde in water {1 in 40,000) 
Standard: 0,50 ml of Solution A 
Sample: 500 mg 
Instrumental conditlons 
(See Uftruvhiet-Visible Spectroscopy (857),) 

Modę: Vis 

Analytical wavelength: 570 nm 
Blank: Mixture of 0.5 ml of water and 10 mL of 
chromotropic acid TS 

Analysis: Transfer the Sample to a 500-mL iodine fiask. 
Add 250 mL of water, and allow to stand for NLT 2 h 
with intermlttent shaking. Pipet 0.50 ml each of the su- 
pernatant from the resulting solution and the Standard 
mto two separate glass-stoppered test tubes. To each 
test tubę add 10 mL of chromotropic acid TS. Stopper 
the tubes loosely, and heat in a boiltng water bath for 
30 min. Cod, and determine the absorbance of each 
solution against the Blank. 

Acceptance criteria: 0,5% CH 2 O; the absorbance of 
the Sample is NMT the Standard . 

SPECIFIC TEST5 

* Stfrility Tests (71) 

Sample: 250 mg 

Analysis: Proceed as directed in the chapter, addlng 
0.5 mL of 0.1 N sodium hydroxide to the portions of 
media used. 

Acceptance criteria: Meets the requirements 

* Loss ON Drying (731) 

Sample: 150 mg 
Analysis: Dry at 90° for 2 h. 

Acceptance criteria: NMT 15,0% 

ADDITIONAL REQU1REMENTS 


Change to read 

® Packaging and Storage: Preserve as described in # Potfc- 
aging and Storage Requirements (659), Injection Packaging, 
Packdging for constitution* <cn i Mjy protected from dl 
rect sunligbt, Storę at controlled room temperaturę, 
e Labeling: The package bears a statement to the effect 
that the sterility of Oxidized Regenerated Cellulose can- 
not be guaranfeed rf the package bears evidence of dam- 
age, or if the package has been previously opened. Oxi- 
dized Regenerated Cellulose meets the reauirements for 
Laheling (7), Lahels and Labeiing for fnjectable Products. 


Cellulose Sodium Phosphate 

» Cellulose Sodium Phosphate is prepared by 
phosphorylation of alpha cellulose, It has an inor- 
anic bound phosphate eon tent of not less than 
1.0 percent and not morę than 36,0 percent, 
calculated on the dried basis, 

Packaging and storage— Preserze in wellclosed contain* 
ers. 

pH (791)—Place 3 g of it in a 100-mL beaker, add 60 ml of 
water, and stir occasionally for 5 minutes. Filter through a 
sintered-glass crucible. The pH of the filtrate ts between 6.0 
and 9,0, 

Loss on drying (731)—Dry it at 105° for 3 hours: it loses 
not morę than 10.0% of its weight 
Nitrogen Defermination (461), Method I: not morę 
than 1,0%. 

Calcium binding capacity— 

Standard calcium solution —Transfer about 0.33 g of dried 
calcium carbonate, primary standard grade, accurately 
weighed, to a 250-mL beaker with the aid of a few mL of 
water, and dilute with water to about 50 mL. Carefully and 
dropwise add 2 N hydrochloric acid until all of the solid 
dissoives, and add 2 drops in excess. Heat the solution to 
boiling, and boil for 5 minutes, Cool the solution, and trans¬ 
fer to a 1000-mL volumetric fiask. Dilute with water to vol 
ume, and mix. Calculate the molarity, M, of the solution 
taken by the formula: 

gl 100.09 

in which g is the weight, in g, of caldum carbonate taken. 

Standard edetate disodium titrant —Dissolve 10 g of ede- 
tatę disodium in 100 mL of water. Slowly add alcohol until 
the first permanent precipitate is formea, Fitter, and discard 
the solid. Add an egual volume of alcohol to the filtrate, 
Filter the resulting precipitate, discard the filtrate, and wash 
the residue on the filter, first with acetone, then with ethyl 
ether. Dry at 80° for 4 days at about 50% relative humidity. 
Transfer about 3.72 g of tnis purified edetate disodium, ac¬ 
curately weighed, to a 1000-mL volumetric fiask, and dis- 
solve with water. Dilute with water to volume, and mfx. 
Calculate the molarity, Ms, of the solution taken by the 
formula: 

wf 372.24 

in which w is the weight, in g, of the purified edetate diso- 
dium taken, 

Procedure^-Transfer 0.15 ± 0.02 g of Cellulose Sodium 
Phosphate, accurately weighed, to a 250-mL beaker. Add 
150,0 ml of Standard calaum solution f and stir the mixture 
for 5 minutes on a magnetic stirrer. Filter, discarding the 
first few mL of the filtrate. To 50.0 ml of the filtrate add 
about 50 mL of water, 15 mL of 1 N sodium hydroxide, and 
300 mg of hydroxy naphthol blue, Ti tratę with Standard 
edetate disodium tttrant to a permanent deep blue color, and 
deslgnate the number of ml consumed as V$. Calculate the 
calcium binding capacity of the undried Cellulose Sodium 
Phosphate, in mmol per g, by the formula: 

(150M - 31/iM % )/W 

in which W is the weight, in g, of Cellulose Sodium Phos¬ 
phate taken; and the other terms are as defined above. The 
calcium binding capacity, calculated on the dried basis, is 
not less than 1.8 mmol per g. 
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Detete the fofhwing: 

*Heavy met ais, Method III (231): 0.004%.* 

Free phosphate— 

Standard preparation—Prepare as directed under Inorganic 
bound phosphate. 

Test preparation —Transfer about 2 q of Ceflulose Sodium 
Phosphate, accurately weighed, to a 250-mL beaker, Add 
100 mL of water, accurately measured, stir, aliow to stand 
for 5 minutes, stir again, and filter through moderately re- 
tentive filter paper, coUecting the filtra te in a dry fiask. 

Procedure^-Transfer 2,0 mL of the Standard preparation 
and 5,0 mL of the fest preparation to separate 100-mL volu* 
metric flasks. Proceed as directed in the Procedurę under in- 
organie bound phosphate , beginning with "Treat each of 
these." Calculate the percentage oFfree phosphate taken by 
the formula: 

C4000/ W)(Au/As) 

in which W h the weight, in mg, of undried Ceilulose So¬ 
dium Phosphate taken: not morę than 3,5%, calculated on 
the dried basis, is found. 

Sodium content— 

Standard stock solution —Dlssolve 508.5 mg of sodium 
ehloride, previously dried at 105° for 2 hours, in 100 mL of 
water, transfer to a 1000-mL volumetric fiask, dilute with 
water to volume, and mix. Each mL of Ihis solution contains 
200 pg of sodium, 

Standardpreparations —Transfer 5.0, 10.0, 15.0, and 
20.0 mL of Standard stock solution to separate 100-mL volu- 
metric flasks, dilute each with water to volume, and mi*. 

Test preparation —Dissolve about 250 mg of Ceflulose So¬ 
dium Phosphate, accurately weighed, in 10 mL of a mixture 
of 20 mL of perchloric add and 15 mL of nitric add, Heat 
cautiousJy to the production of dense, wbite fumes, cool, 
transfer to a 1000-mL vol u metric fiask, dilute with water to 
volume, and mix. 

Procedurę —Concomitantly determine the emission of the 
Test preparation and of each Standard preparation at the so¬ 
dium emission linę of 589 nm, with a suitable flame pho- 
tometer. Plot the emrssions of the Standard preparations ver- 
sus their concentration of sodium, and draw a straight linę 
best fitting the four plotted points. From the graph so ob- 
tained determine the concentration of sodium in the Test 
preparation. Calcuiate the percentage of sodium in the un- 
dried Ceilulose Sodium Phosphate, The content of sodium, 
calculated on the dried basis, is not less than 9,5% and not 
morę than 13.0%, 

Inorganic bound phosphate— 

Standard preparation —Transfer 358.2 mg of monobasic 
potassium pnosphate, pnnrwy standard grade, to a 250-mL 
volumetric fiask, dissolve in and dilute with water to vol- 
ume, and mix, Each ml of this solution contains 1,0 mg of 
phosphate. 

Test preparation —Transfer about 250 mg of Ceilulose So¬ 
dium Phosphate, accurately weighed, to a 250-mL conical 
fiask. Rinse to the bottom with a few mL of water. Add 
10 mL of a mixture of 20 mL of perchloric acid and 15 mL 
of nitric acid, Heat cautfously to the production of dense, 
white fumes, cool the elear, almost colorless, solution, and 
transfer to a 100-mL vo!umetric fiask with the afd of water, 
Dilute with water to volume, and mix. 

Procedurę —Transfer 2.0-mL portions of the Standard prep¬ 
aration and the Test preparation to separate 100-mL volu- 
metric flasks. Treat each of these and a third fiask, providing 
the blank, as foilows: Add 10 mL of 5 N nitric acid, 10.0 mL 
of ammonium vanadate TS, and about 60 mL of water. 

Swirl, and add 10,0 mL of a freshly prepared solution of 
2,5 g of ammonium molybdate in 50 mL of warm water. 
Dilute with water to volume, and m!x. Concomitantly deter¬ 
mine the absorbances, A v and A$, of the Solutions from the 


Standard preparation and the Test preparation , respecttvely, 
at 400 nm with a suitable spectrophotometer, usmg the rea¬ 
gent blank to set the instrument. Calculate the percentage 
of total phosphate taken by the formula: 

(10,000 / W)(Au/A$) 

in which W is the weight, in mg, of Ceflulose Sodium Phos¬ 
phate taken Calculate the percentage of inorganic bound 
phosphate in the undried Ceilulose Sodium Phosphate by 
subtracting from this result the percentage of Free phos¬ 
phate. 


Ceilulose Sodium Phosphate for Orał 
Suspension 

» Ceilulose Sodium Phosphate for Orał Suspen¬ 
sion contains Ceilulose Sodium Phosphate. It has 
an inorganic bound phosphate content of not 
less than 28.0 percent and not morę than 
36.0 percent calculated on the dried basis. 

Packaging and storage—Preserve in tight containers. 
Storę in a refrigerator. 

Loss on drying (731)—Dry it at 105° for 3 hours: it loses 
not morę than 10.0% of its weight. 

Calcium binding capacity— 

Standard calcium solution and Standard edetate disodium 
titrant— Proceed as directed for Catcium binding capacity 
under Ceilulose Sodium Phosphate. 

Procedurę— Transfer an accurately weighed amount of 
Orał Suspension, equivalent to about 0.15 g of ceilulose so¬ 
dium phosphate, to a 250-mL beaker. Proceed as directed 
for Procedurę in Calcium binding capacity under Ceilulose 5o- 
dium Phosphate , beginning with "Add 150.0 mL of Standard 
calcium solution ." Calculate the calcium binding capacity, in 
mmol per g, of the portion of undried Ceilulose Sodium 
Phosphate for Orał Suspension taken by the formula: 

(ISOMj- 3ŁA M*}/ W 

in which W is the weight, in g, of Ceilulose Sodium Phos¬ 
phate for Orał Suspension taken; and the other terms are as 
defined therein: not less than 1.8 mmof per g, calculated on 
the dried basis, is found. 

Free phosphate— 

Standard preparation— Proceed as directed for Free phos¬ 
phate under Ceilulose Sodium Phosphate. 

Test preparation— Transfer an accurately weighed amount 
of Ceilulose Sodium Phosphate for Orał Suspension, equtva- 
lent to about 2 g of ceilulose sodium phosphate, to a 
250-mL beaker, Proceed as directed for Free phosphate 
under Ceilulose Sodium Phosphate , beginning with "Add 
100 mL of water," 

Procedurę —Proceed as directed for Free phosphate under 
Ceilulose Sodium Phosphate ♦ Calculate the percentage of free 
phosphate in the portion of Ceilulose Sodium Phosphate for 
Orał Suspension taken by the formula: 

(4000/ W}(AułAd 

in which W is the weight, in mg, of undried Ceilulose So¬ 
dium Phosphate for Orał Suspension taken; and the other 
terms are as defined therein: not morę than 6.0%, calcu¬ 
lated on the dried basis, is found. 

Inorganic bound phosphate— 

Standard preparation —Proceed as directed for Inorganic 
bound phosphate under Ceilulose Sodium Phosphate. 
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Test preparation —Transfer an accurately weighed amount 
of Cellulose Sodium Phosphatefor Ora! Suspension, equiva- 
lent to about 250 mg of ceflutose sodium phosphate, to a 
250-mL conical fiask. Proceed as directed ror Test prepara* 
tion In Inorganic bound phosphate under Cellulose Sodium 
Phosphate, "beginning with "Rinse to the bottom/' 

Procedurę—Proceed as directed for Inorganic bound phos- 
phote under Cellulose Sodium Phosphote. Calculate the per- 
centage of total phosphate in the portion of Cellulose So- 
dfum Phosphate for Orał Suspension taken by the formula: 

(10,000 /W)(Au/A$ 

in which IV is the wefght, in mg, of Cellulose Sodium Phos¬ 
phate for Orał Suspension taken; and the other terms are as 
defined therein. Calculate the percentaae of inorganic 
bound phosphate in the portion of undried Cellulose 5o- 
dium Phosphatefor Orał Suspension by subtraetmg from 
this result the percentage of free phosphate. 


Cephalexin 



Ct 6 H 1? N 3 0 4 S ■ H 2 0 365,40 

C,6H 1 ? N 3 0.,S 347.40 

5-Thia-l -azabkydo[4.2*0]oct-2-ene~2<arboxylic acid, 7- 
[(aminophenylacetyl)amino]-3-methyl-8-oxo-, monohy¬ 
draty [6RĄ6 a.,7/3 (/?*)]]-; 

(6R,7tf)-7*[(R)-2*Amino-2-phenylacetamido]-3-rnethyl-8-oxo- 
5-thia-l -azabicydo[4.2.0]oct-2-ene-2-tarboxylrc acid 
monohydrate [23325-78-2], 

Anhydrous [15686-71-2]. 


Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 

Column: 4.6-mm x 25-cm; packing LI of Iow acidlty 
Ffow ratę: 1.5 mL/min 
Injection size: 20 ^iL 
System suitability 
Sample: Standard solution 
Suitability reguirements 
Relative standard deviation: NMT 2,0% 

Analysls 

Sam pies: Standard solution and Sampfe solution 
Calculate the quantity, in |iq, of cephalexin 
(CińHizN^O^S) per mg of tne Cepnalexin taken: 

Result - (ru/rs) x (Cs/Cu) x P 

ru = peak response from the Somple solution 

rs - peak response from the Standard solution 

Cs = concentration of USP Cephalexin RS in the 
Standard solution (mg/mL) 

Cu = concentration of Cephalexin in the Somple 
solution (mg/mL) 

P = potency of cephalexin in USP Cephalexin RS 
(Hg/mg) 

Acceptance criteria: 950-1030 jtg/mg on the anhy¬ 
drous basis 

iMPWtmts 
Organie Impurtties 
* Procedurę i 

Solution A: Dtssolve 1 g of sodium 1-pentanesulfonate 
in a mixture of 1000 mL of water and 15 mL of trieth- 
ylamine. Adjust with phosphoric acid to a pH of 2,5 ± 

0 . 1 , 

Solution B: Dissolve 1 g of sodium 1-pentanesulfonate 
in a mixture of 300 ml of water and 15 mL of triethyb 
aminę. Adjust with phosphoric acid to a pH of 2.5 ± 
04, and add 350 mL of acetonitrile and 350 mL of 
methanol. 

Mobile phase: See the gradient table below. 



DEFINITION 

Cepha!exin has a potency of NLT 950 pg/mg and NMT 
1030pg/mg of C 1 .fiH 17 N. 5 O 4 S, calculated on the anhydrous 
basis. 

IDENTIHCATiON 

* A. INFRARED ABSORPTION (197K) 

* B. The retention trme of the major peak of the Sample 

solution corresponds to that of the Standard solution , as 
obtamed in the Assay. 


ASSAY 
• Procedurę 

Mobile phase: 0.985 g/L of sodium*!-pentanesulfonate 
in a mrxture of acetonitrile, methanol, triethylaminę, 
and water (20:10:3:170), adjusted with phosphoric acid 
ta a pH of 3.0 ± 04 

Standard stock solution: 1 mg/mL of USP Cephalexin 
RS in water 

Standard solution: 0,4 mg/mL of cephalexin in Mobile 
phase from Standard stock solution 

Sample stock solution: 1 mg/mL of Cephalexm in 
water 

Sample solution: 0.4 mg/mL of Cephafexin in Mobile 
phase from Sample stock solution 


Time 

(min) 

Solution A 
(%) 

Solution B 

0 

100 

0 

1 

100 

0 

33.3 

0 

100 

34.3 

0 

100 


Diluent: 18 mg/mL of monobastc potassium phosphate 
in water 

Standard Solutions: 0.08 mg/mL and 0.16 mg/mL of 
cephafexin (Ci^H^NjCW) from USP Cephalexin RS in 
Diluent, taking rnto account the stated potency of the 
USP Cephatexm RS 

Sample solution: 5 mg/mL of Cephalexin in Diluent 
Chromatographic system 
(See Chromatography {62 1), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 

Column: 4,6-mm x 25-cm; packing LI of Iow acidity 
Ftow ratę: 1 mL/min 
Injection size: 20 pL 
Anaiysrs 

Samples: Standard Solutions and Sample solution 
Plot the responses of the cephalexln peaks from the 
Standard Solutions versus their concentrations, cafcu- 
lated on the anhydrous basis, in mg/mL, and dra w a 
straight linę through the two points and zero. From 
the Une and the peak responses of the Sample solu¬ 
tion , determine tne concentration, I, in mg/mL, of 
each cephalexin-related substance of fhe Sample so¬ 
lution other than the cephalexin peak* 
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Calculate the percentage of each cephaiexin-related 
substance: 


Result = 1/C x 100 

1 = concentration of each cephaJexin-related 

substance in the Sample solution as 
determined from the caNbratron curve 
(mg/mL) 

C = concentration of cephaiexin from the Sample 
sotution (mg/mL) 

Acceptance cnteria 

lndivtdual impurities: NMT 1.0% of any indmdual 
cephalexin-related substance 
Total impurities: NMT 5,0% 

* Procedurę ii Dimethylaniline (223): Meets the 

requirement 

5PECIFIC TESTS 

* OPTiCAŁ Rotation, Spedfic Rotation (781S): +149° to 
+158° 

Sample solution: 5 mg/mL, in pH 4,4 neutraEized 
phtnalate buffer (see Reagents f Indicators, and Solu¬ 
tions—Buffer Solutions) 

* CRYSTALUNITY (695): Meets the requirements 

* PH (791): 3,0-5,5, in an aqueous suspension containing 
50 mg/mL 

* Water Determination, Method! (921): 4.0%-8.0% 

ADDmONAL REQUIREMENT5 

* Packacing and Storach: Preserve in tight containers, 

* USP Reference Standards (11) 

USP Cephatexin RS 


Cephalexin Capsules 

DEFINITION 

Cephalexin Capsules contain the equivalent of NLT 90.0% 
and NMT 120,0% of the labeled amount of cephalexin 
(C,sHi 7 NAtS}. 

IDENTIFICATION 

* The retention time of the major peak of the Sample solu¬ 

tion corresponds to that of the Standard solution, as ob- 
tained in the Assay. 

ASSAY 

* Procedurę 

Mobile phase: 0,985 q/L of sodium 1-pentanesulfonate 
in a mixture of acetonTtrile, methanol, triethy laminę, 
and water (20:10:3:170), adjusted with phosphoric acio 
to a pH of 3.0 ± 0,1 

Standard stock solution: 1 mg/mL of USP Cephalexin 
RS in water 

Standard solution: 0.4 mg/mL of cephalexin in Mobile 
phase from Standard stock solution 
Sample stock solution: Equivalent to 1 mg/mL of ceph* 
alexin from combined contents of NLT 20 Capsules in 
water. Sonicate, if necessary, to dissolve the cephalexin, 
Filter, if necessary, to obtain a dear solution, 

Sample solution: 0.4 mg/mL of cepha!exin in Mobile 
phase from Sample stock solution 
Chromatographic system 
{See Chromatograpny (621), System Suitability ,) 


Modę: LC 

Detector: UV 254 nm 

Column: 4.6-mm x 25-cm; packing LI of Iow acidity 
Flow ratę: 1,5 mL/min 
Injectlon size: 20 \xl 
System suitability 
Sample: Standard solution 
Suitability requirements 
Rclativc standard deviation: NMT 2,0% 

Analysis 

Samples: Standard sotution and Sample solution 
Calculate the percentage of cepha!exin (Ci ć Hi ? N 3 G.tS) 
in the portion of Capsules taken: 

Result = (tu/rs) x (Cs/Cu) x P x F x 100 

fu - peak response from the Sample solution 

r* * = peak response from the Standard solution 

Cs = concentration of USP Cephalexin RS in the 
Standard solution (mg/mL) 

Cu = nominał concentration of cephalexin in the 
Sample solution (mg/mL) 

P - potency of cephalexin in USP Cephaiexin RS 
(jLig/mg) 

F = conversion factor, 0,001 mg/pg 
Acceptance cnteria: 90,0%-! 20,0% 

PERFORMANCE TESTS 

* Dissolution (711) 

Medium: Water; 900 mL 
Apparatus 1: 100 rpm 
Time: 30 min 

Standard solution: 20 jig/mL of USP Cepha!exin RS in 
Medium 

Sample solution: Pass a portion of the solution under 
test through a suitable filter. Dilute with Medium r if nec¬ 
essary, to a concentration of about 20 pg/rnL. 
Spectrometric conditions 
(See Ultraviolet-Visible Spectroscopy (857),) 

Modę: UV 

Anaiytical wavelength: 262 nm 
Analysis 

Samples: Standard solution and Sample solution 
Tolerances: NLT 80% (Q) of the labeled amount of 
cephalexin (Ci*Hi?NjG.t5) is dissolved. 

• Uniformity of Dosace Units (905): Me et the 

requirements 

ADDITIONAL REQUIREMENT5 

• Packaging and Storage: Preserve in tight containers, 

* USP Reference Standards (11) 

USP Cephaiexin RS 




Cephalexin for Orał Suspension 

DEFINITION 

Cephalexin for Ora) Suspension is a dry mixture of Cepha- 
lexin and one or morę suitable buffers, coiors, diluents, 
and flavors, It contains the equivalent of NLT 90.0% and 
NMT 120.0% of the labeled amount of CuH T7 NjO^S per 
mL when constituted as dtrected in the labeling. 

IDENTIFICATION 

• The retention time of the major peak of the Sample solu¬ 

tion corresponds to that of the Standard solution , as ob- 
fcained in the Assay . 

ASSAY 

* Procedurę 

Mobile phase: 0.985 g/L of sodium 1-pentanesu!fonate 
in a mixture of acetonitrile, methanol, triethylamine. 
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and water (20:10:3:170), adjusted with phosphoric acid 
to a pH of 3.0 ± OJ 

Standard stock solution: 1 mg/mL of USP Cephalexin 
RS in water 

Standard solution: Mix 10.0 mL of Standard stock solu¬ 
tion with 15.0 mL of Mobile phase. 

Sample stock solution: Nominally equivalent to 1 mg/ 
mL of cephaiexm from Orał Suspension, constltuted as 
directed rn the laheling, freshly mixed and free from air 
bubbles. Sonicate, if netessa ry f to assure complete dis- 
sofution of the cephalexin. Fifter, if necessary, to obtain 
a elear solution. 

Sample solution: Mix 10.0 mL of Sampfe stock solution 
and 15.0 mL of Mobile phase. 

Chromatographk system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 

Column: 4,6-mm x 25-cm; packing LI of Iow acidity 
Flow ratę: 1.5 mL/min 
Injectfon size: 20 juL 
System suitability 
Sample: Standard solution 
Suitability reguirements 
Relatlve standard deviation: NMT 2.0% 

Analysis 

Sam pi es: Standard solution and Sample solution 
Calcu lale the percentage of cephalexin (C| ó Hi 7 N 3 O^S} 
in each mL of the constltuted Suspension taken: 

Result s (ru/rs) x (Cs/Cy) x PxFx 100 

ru - peak response from the Sample solution 

rs - peak response from the Standard solution 

Cs = concentration of USP Cephalexin RS in the 
Standard stock solution (mg/ml) 

Cu - nominał concentration of cephalexin from the 
Sample stock solution (mg/mL) 

P - potency of USP Cephalexin RS (jLtg/mg) 

F - conversion factor, 0.001 mg/pg 
Acceptance criteria: 90.0%-120,0% 

PERFORMANCE TESTS 

* Uniformity of Dosace Units (905) For solid packaged in 

single-unit containers: meets the requirements 

* Deliverable Volume (698): Meets the repuiremenis 

SPECIFIC TESTS 

* PH (791): 3 .0-6.0, constltuted as directed in the labeling 

AODITIONAL REQUIREMENTS 

* Packaging AMD Storage: Presen/e rn tight containers. 

* USP Reference Standards (11) 

USP Cephafexin RS 


Cephalexin Tablets 

DEFINmON 

Cephalexin Tablets are prepared from Cephalexm or Cepha- 
lexin Hydrochloride, They contain the equivalent of NLT 
90.0% and NMT 120.0% of the labeled amount of ceph- 
alexin (GfiHj/NjChS), 

IDENTIFICATION 

• The retention time of the major peak of the Sample solu¬ 

tion corresponds to that of the Standard solution, as ob- 
tained in the Assay. 

AS5AY 

• Procedurę 

Mobile phase: 0.985 g/L of sodium 1 -pentanesulfonate 
In a mixture of acetonitrile, methanol, triethylamine, 


and water (20:10:3:1 70). Adjust with phosphoric acid 
to a pH of 3.0 ± OJ . 

Standard stock solution: 1 mg/mL of USP Cephalexin 
RS in water 

Standard solution: 0.4 mg/mL of cephalexin in Mobile 
phase from Standard stock solution 
Sample stock solution: EquivaJent to 1 mg/mL of ceph- 
alexin from combi ned contents of powdered Tablets 
(NLT 20) in water. Sonicate, if necessary, to assure 
complete dissolution of the cepha!exin. Filter, if neces- 
sar y f to obtain a elear solution. 

Sample solution: 0,4 mg/mL of cephafexin in Mobile 
phase from Sample stock solution 
Chromatographte system 
(See Chrom a tograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 

Column: 4.6-mm x 25-cm; packing LI of Iow acidity 
Flow ratę: 1.5 mL/min 
Injection size: 20 pL 
System suitability 
Sample: Standard solution 
Suitability requirements 
Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of cephalexin (CuHwŃsOjS) 
in the portion of Tablets taken: 

Result = (ru/r 5 ) x (Cs/Cu) x P x F x 100 

Ty = peak response from the Sample solution 

r s = peak response from the Standard solution 

Cs = concentration of USP Cephalexin RS in the 
Standard solution (mg/mL) 

Cu - nominał concentration of cephalexin in the 
Sample solution (mg/mL) 

P = potency of cephalexm In USP Cepha!exm RS 
(ng/mg) 

F = conversion factor, 0.001 mg/pg 
Acceptance criteria: 90.0%~12G.0% 

PERFORMANCE TESTS 

• Dissolution <711) 

For Cepha!exin 
Medium: Water; 900 mL 
Apparatus 1: Use 40-mesh cloth and 100 rpm 
Time: 30 min 

Standard solution: 20 pg/ml of USP Cephalexm RS in 
Medium 

Sample solution: Pass a portion of the solution under 
test through a suitable filter. Di lute, if necessary, with 
Medium to a concentration that is sfmilar to the Stan¬ 
dard solution. 

Spectrom etric condltions 

(See Ultraviotet" Visible Spectroscopy (857).) 

Modę: UV 

Analytkaf wavelength: 262 nm 
Analysis 

Samples: Standard solution and Sample solution 
Tolerances: NLT 80% (Q) of the labeled amount of 
cepha!exin (C 16 H 17 N 3 O 4 S) js dissolved. 

For Cephalexin hydrochloride 
Medium, Standard solution, Sample solution, Spec- 
trometric conditions, and Analysis: Proceed as di¬ 
rected For Cepha!exin, 

Apparatus 1: Use 10-mesh cloth and 150 rpm. 

Time: 45 min 

Tolerances: NLT 75% (Q) of the labeled amount of 
cephalexin {C 1 ĆH 17 N 3 O 4 S) is dissolved. 

* Uniformity of Dosage Untts (905): Meet the 
reguirements 
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ADDITIONAL REQUJREMENTS 

* Packaging and Storage: Preserve in tight containers, 

* Laseunc: The label States whether the Tablets contain 

Cephalexin or Cephalexrn Hydrochioride. 

* USP REFERENCE STANDARDS (11) 

USP Cephalexin RS 


Cephalexin Tablets for Orał Suspension 

DEFINITfON 

Cephalexin Tablets for Orał Suspension contain NIT 90.0% 
and NMT 110,0% of the labeled amount of cephalexin 
(Ci&HulNhO-jS). 

IDENTIFICATION 

* The retention time of the major peak of the Sample solu- 

tion corresponds to that of the Standard soiution, as ob¬ 
tained in the Assay, 

ASSAY 
« Procedurę 

Mobile phase: 0,985 g/L of sodium 1-pentanesulfonate 
in a mixture of aceton itrile, methanol, triethylamine, 
and water (20:10:3:170), adjusted with phosphoric add 
to a pH of 3* *0 ± 0.1 

Standard stock soiution: 1 mg/mL of USP Cephalexin 
RS in water 

Standard soiution: 0.4 mg/mL of cephalexin in Mobile 
phase from Standard stock soiution 
Sampfe stock soiution: Nominalfy equfvalent to I mg/ 
ml of cephalexin from combined contents of NLT 
20 powdered Tablets for Orał Suspension in water. Pass 
a portion of the soiution through a fil ter having a 1 pm 
or finer porę sl ze. 

Sample soiution: 0.4 mg/mL of cephalexin in Mobile 
phase from Sample stock soiution 
Chromatographic system 
(See Chromatography ( 621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 

Column: 4.6-mm x 25-cm; packing LI of Iow addity 
Flow ratę: 1.5 ml/min 
Injection size: 20 pL 
System suitability 
Sample: Standard soiution 
Suitability reguirements 
Relative standard devlation: NMT 2,0% 

Anaiysis 

Samptes: Standard soiution and Sample soiution 
Calculate the percentage of cephalexin (CtóHizNjO^S) 
in each Tablet for Orał Suspension: 

Result = (r u /f s ) x (Cs/Cu) x P x F x 100 

Tu = peak response from the Sample soiution 

r s = peak response from the Standard soiution 

Cs = concentration of USP Cephafexin RS in the 
Standard stock soiution (mg/mL) 

Cu - nominał concentration of cephalexin in the 
Sompfe stock soiution (mg/mL) 

P = potency of cephalexin in USP Cephalexin RS 

(Mg/mg) 

F = conversion factor, 0,001 mg/jug 
Acceptance criteria: 90.Q%-110.0% 

PERFORMANCE TESTS 

* Disintegration (701): Tablets for Orał Suspension dis- 
mtegrate in 3 min, using water at 20 ±5°. 


• DissoumoN (711) 

Medium: Water; 900 mL 

Apparatus 1: Use 40-mesh cloth and 100 rpm, 

Time: 30 min 

Standard soiution: 20 pg/ml of USP Cephalexin RS in 
Medium 

Sample soiution: Pass a portion of the soiution under 
test through a suitable filter. Dilute with Medium , tf nec- 
essary, to a concentration of about 20 jjg/mL. 
Spectrometric conditions 
(See Uitraviolet-Visible Spectroscopy (857).) 

Modę: UV 

Analytical wavelength: 262 nm 
Anaiysis 

Sam pies: Standard soiution and Sample soiution 
Tolerances: NLT 80% (Q) of the labeled amount of 
cephalexin (CisHwNjCLiS) is dissolved, 

• DISPERS10N FINENESS: Place 2 Tablets for Orał Suspension 
in 100 mL of water, and stir until completely dispersed. A 
smooth dlśpersion is obtained that passes through a No, 
25 sieve. 

• Uniformity of Dosace Unjts (905): Meets the 
reguirements 

ADDITIONAL REQUIREMENTS 

• Packaging and Storage: Preserve in tight containers at 
contro I) ed room temperaturę, 

• USP REFERENCE STAND AR DS (11) 

USP Cepha!exin RS 


Cephalexin Hydrochioride 

CisHijNaO-iS ■ HCI • H;0 401.87 

5-Thia-l -azabicydo[4.2.03oct^2-ene-2<arboxync add, 7- 
[(aminophenylacetyl)armn0]-3-meLhyl-8-oxo-, monohydro- 
chJoride, monohydrate, {6R-[6a f 7() (/?*)]]-; 
(ótf,7R}-7-[(2R}-2-Amino-2-phenylacetamido]-3-methyJ- 
8-oxo-5-thia-1-azabicydo[4.2.0]oct-2-ene-2-carboxylic 
add, monohydrochloride, monohydrate; 

7-{ d- 2 - Am i n o - 2 -ph eny la ceta m i do) - 3 - m e Lhyt- 3-e e p h e m-4-c a r- 
boxylic add hydrochioride monohydrate [105879-42-3]. 

DEHNITION 

Cepha!exin Hydrochioride contains the equivalent of NLT 
SOO^ig/mg and NMT 880 fig/mg of eephalexin 
(C 16 Hi 7 N 3 0 4 S), 

IDENTIFICATION 

* A, The retention time of the major peak of the Sample 

soiution corresponds to that of the Standard soiution, as 
obtained in the Assoy. 

* B. Identification Tests — General, Chloride (191): 10 mg/ 

mL meets the reguirements 

ASSAY 

* Procedurę 

Mobile phase: 0.985 g/l of sodium 1-pentanesuifonate 
In a mixłure of aceton itrile, methanol, triethylamine, 
and water (20:10:3:170), adjusted with phosphoric add 
to a pH of 3.0 ± 0.1 

Standard stock soiution: 1 mg/mL of USP Cephalexin 
RS in water 

Standard soiution: 0*4 mg/mL of cephalexin in Mobile 
phase from Standard stock soiution 
Sample stock soiution: 1,15 mg/mL of Cephalexin Hy- 
drochlonde in water 

Sample soiution: 0.4 mg/mL of cephaJexin in Mobile 
phase from Sample stock soiution 
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Chromatographic system 

(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 

Column: 4.6-mm x 25-cm; packing LI of Iow acidity 
FIow ratę: 1.5 mL/min 
Injectlon size: 20 pL 
System suitability 
Sampte: Standard solution 
Suitability requfrements 
Relative standard deviation: NMT 2.0% 

Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the quantity, in pg, of cepnalexin 
(Ci6Hi7N 3 0 4 S) in each mg of Cephalexin Hydrachlo- 
ride taken: 

Result = (ru/r s ) X (Cs/Cu) x P 

Tu - peak response from the Somple solution 

r 5 = peak response from the Standard solution 

C s - concentration of USP Cephalexm RS in the 
Standard stock solution (mg/mL) 

Cu = concentration of Cephalexin Hydrochloride 
from the Sample stock solution (mg/mL) 

P = potency of cephalexin in USP Cephalexin R$ 
(Mg/mg) 

Acceptance cnteria: 800-880 pg/mg 

IMPURITIES 
Organie Impurities 
• Procedurę i 

Solution A: 1 g of sodium 1-pentanesulfonate in a mix- 
ture of 1000 mL of water and 15 mL of triethytamine. 
Adjust with phosphoric add to a pH of 2.5 + 0.1. 
Solution B: 1 g of sodium 1-pentanesulfonate in a mix- 
ture of 300 mL of water and 15 mL of triethylamme. 
Adjust with phosphoric add to a pH of 2.5 ± 0.1, and 
add 350 ml of acetonitrile and 350 ml of methanoL 
Mobile phase: See the gradient table below. 


Time 

(min) 

Solution A 

Solution B 

(%) 

0 

100 

0 

1 

100 

0 

33,3 

0 

100 

34.3 

0 

100 


Diluent: 18 mg/mL of monobasic potassium phosphate 
in water 

Standard Solutions: 0.08 mg/mL and 0,16 mg/mL of 
cephalexin (Ci 6 Hi;N 3 0 4 S) from USP Cephalexin RS in 
Diluent, taking into account the stated potency of the 
USP Cephalexin RS 

Sample solution: 6 mg/mL of Cephalexin Hydrochlo¬ 
ride in Difuent 
Chromatographic system 
(See Chromatography (621X System Suitability.) 

Modę: LC 

Detector: UV 254 nm 

Column: 4.ó-mm x 25-cm; packing LI of Iow acidity 
FIow ratę: 1 mL/min 
Injectlon size: 20 pi 
Analysis 

Samples: Standard Solutions and Sample solution 
Plot the responses of the cephalexin peaks of the 
Standard Solutions versus their concentrations, calcu- 
lated on the anhydrous basis, in mg/mL, and draw a 
straight Jine through the two points and zero* From 
the fine and the peak responses of the Sample soiu¬ 
tion, determine the concentration, I, in mg/mL, of 
each cephalexin-related substance from the Sample 
solution other than the cephalexin peak. 


Calculate the percentage of each cephalexin-related 
substance represented by each peak of the Sampte 
solution, other than the cephalexin peak. 

Result = (I/C)x 100 

I = concentration of each cephalexin-related 
substance other than cephalexin in the 
Sample solution (mg/mL) 

C - concentration of cephalexin from the Sample 
solution (mg/mL) 

Acceptance criteria 

lndlvidual impurities: NMT 1,0% of any individual 
cephalexin-related substance is found. 

Total impurities: NMT 5.0% 

* Procedurę 2: Dimethylaniune (223): Meets the 

requirement 

SPEOF1C TEST5 

* Crystalunity (695): Meets the reguirements 

* PH (791): 1.5-3,0, in a solution containing 10 mg/mL 

* Water Determination, Methad I (921): 3.0%-ó.5% 

ADDITIONAL REQUIREMENTS 

* PACKAC1NC AMD Storage: Preserve in Light containers, 

* USP Reference Stamdards (11) 

USP Cephalextn RS 


Cephalothin Injectlon 

» Cephalothin Injection contains an amount of 
Cephalothin Sodium equivalent to not less than 
90.0 percent and not morę than 115*0 percent of 
the labeled amount of cephalothin 
(C^HiahhC^)- 

Packaging and storage— Preserve as described in Packag - 
Ing ona Storage Requirements (659), Injection Packaging. 
Maintain in the frozen State. 

Labeling — It meets the requirements for Labeling (7), iabels 
and Labeling for Injeetable Products , The tabel States that it is 
to be tbawed just prior to use, desenbes conditions for 
proper storage of the resultant solution, and direets that the 
solution is not to be ref rożen, 

USP Reference standards (11)— 

USP Cephalothin Sodium RS 
USP Endotoxin RS 

Racfenai Endotoxlns Test <85>—It contains not morę 
than 0.13 USP Endotoxin Unit per mg of cephalothin. 
pH (791): between 6,0 and 8.5. 

Particulate Matter in Injections (788): meets the re- 
guirements for small-volume injections. 

Other requirement5—It responds to the Identification test 
A under Cephalothin Sodium and meets the requirements for 
Sterility under Cephalothin for injection. 

Assay— 

Mobile phase, Standard ptepuiution, Resolution soiution, 
and Chromatographic system —Proceed as directed in the As - 
say under Cepnalothin Sodium. 

Assay preparation—Transfer an acturately measured voi- 
ume of Injection, equivalent to about 100 mg of cephaio- 
thin (CitH^NzOfiSz), to a lOOmnL vo!umetric fiask, dilute 
with Mobile phase to volume, and mix. 

Procedura—Proceed as directed for Procedurę in the Assay 
under Cephalothin Sodium. Calculate the guantity, in pg, of 
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cephalothin (CtńH| (A N206S2) in each mL of the Injection 
taken by the formula: 

100(C P/V)(ruir$ 

in which C is the concentration, in mg per mL, of USP 
Cephalothin Sodium RS, in the Standard preporation; P is the 
assigned potency, in Lig of cephalothin (C^HićNzOsSz) per 
mg, of USP Cephalothin Sodium RS; V is the volume, in ml , 
of Injection taken to prepare the Assay preporation; and ru 
and are the cephalothin peak responses obtained from 
the Assay preporation and the Standard preporation , respec- 
tive!y. 


Cephalothin for Injection 

» Cephalothin for Injection contains an amount 
of Cephalothin Sodium equivalent to not less 
than 90.0 percent and not morę than 115.0 per- 
cent of the labeled amount of cephalothin 
(CisHigNaOćSj). It may contain Sodium 
Bicarbonate. 


Change to read: 

Fackaging and storage —Preserve as described in *Pack- 
aging and Storage Reguirements {659}, Injection Pockaging, 
Pockaging for constitution* <cn t-M ay -mi 

USP Reference standards (11)— 

USP Cephalothin Sodium RS 
USP Endotoxin RS 

Constituted solution —At the time of use, it meets the 
reguirements for Injections and Implanted Drug Products (1), 
Specific Tests, Completeness and clarity of Solutions\ 

Specific rotation <781 S>: between +124° and +1 34 5 , 
calcufated on the dried and sodium btcarbonate-free basis. 

Test solution: a known amount of specimen, equivalent 
to about 50 mg of cephalothin, per ml, in water. 

Bacterial Endotoxins Test (85}—it contains not morę 
than 0.13 USP Endotoxin Unit per mg of cephalothin, 
Sterility Tests (71)—It meets the requirements when 
tested as dfrected for Membranę Filtration under Test for Ste¬ 
rility of the Product to be Examined. 

Uniformity of dosage units <905}: meets the reguire¬ 
ments. 

Procedurę for content uniformity—Perform the Assay on in- 
dividual containers using Assay preporation 1 or Assay prepa- 
ration 2 t or both, as approprlate. 

P H (791): between 6.0 and 8.5, in the solution consti- 
tuted as directed in the labeiing. 

Farticulate Matter in injections (788): meets the re- 
ąuirements for small-volume injections. 

Content of sodium bicarbonate (if present) —Dissolve 
about 1 g of it, accurately weighed, in 50 mL of water. Add 
methyl orange T5, and titrate with 0.1 N sulfunc add VS. 
Each mL of 0.1 N sulfunc acid is equlvalent to 8,401 mg of 
NaHCOs. Calculate the percentage of sodium bicarbonate, 
and use the value obtained to calculate the Specific rotation 
on the dried and sodium bicarbonate-free basis. 

Other reguirements —It meets the reguirements for Iden¬ 
tification test A and Loss on drying under Cephalothin Sodium. 
It meets also the requirements Labeiing (7), iabels and Labef 
ing for Injectable Products. 


Assay— 

Mobile phase, Resolution solution , and Chromatographic 
system —Proceed as directed in the Assay under Cephalothin 
Sodium . 

Standard preparation^ Dissolve a suitable guantity of USP 
Cephalothin Sodium RS, accurately weighed, in Mobile 
phase to obtain a solution having a known concentration of 
about 1 mg of cephalothin per ml. 

Assay preporation 1 (where it is represented as bemg m a 
single-dose Container)—Constitute Cephalothin for Injection 
in a volume of water, accurately measured, corresponding 
to the volume of solvent specified in the labeiing. Withdraw 
all of the withdrawable contents, using a suitable hypoden 
mic needle and syringe, and dilute quantitatively wltn Mo¬ 
bile phase to obtain a solution having a concentration of 
about 1 mg of cephalothin per ml. 

Assay preporation 2 (where the la bel States the guantity 
of cephalothin in a given volume of constituted solution)— 
Constitute 1 Container of Cephalothin for Injection in a vol- 
ume of water, accurately measured, corresponding to the 
vo!ume of solvent specified in the labeiing. Dilute an accu- 
rateiy measured portion of the constituted solution quantita- 
tively with Mobile phase to obtain a solution having a con¬ 
centration of about 1 mg of cephalothin per mL 

Procedurę —Proceed as directed in the Assay under Cepha- 
tothin Sodium. Calculate the guantity, in mg, of cephalothin 
(CuHiaNhOfiSO in the Container, and in the portion of con¬ 
stituted solution taken by the form u ta: 

(L/D)(CP/1000XWf S ) 

in which i is the labeled ouantity of cephalothin in the Con¬ 
tainer, or in the yolume ol constituted solution taken; D is 
the concentration, in mg per mL, of cephalothin in Assay 
preparation 1 or in Assay preporation 2, on the basis of the 
labeled guantity in the Container, or In the portion of consti¬ 
tuted solution taken, respectively, and the extent of dilution; 
and the other terms are as defined therein. Where the test 
for Uniformity of dosage units Has been performed using the 
Procedurę for content uniformity; use the average of these 
determinalions as the Assay value. 


Cephalothin Sodium 



C ]6 H.sNjNa0 6 S 2 418.42 

5-Thia-l -azabicyclo[4.2.G]oct-2~ene-2-carboxylie acid, 3- 
[{acetylox^)methyl]-8-oxo-7-[(2-thienyfacetyl)amino]-, 
monosodfum salt, (6R-trans)-. 

Monosodium (6R,7/?)-3-(hydroxymelhyl)-8-oxo-7- 
[2-(2-thienyl)-acetamido]-5-thia-1-azabicydo[4.2.0]ocL 
2-ene-2-carboxyfate acetale (ester) [58-71-9]. 

» Cephalothin Sodium contains the equivalent of 
not less than 850 pg of cephalothin 
(C 1fi H, fi N 2 0fiS 2 ) per mg, calculated on the dried 
basis. 

Packaging and storage —Preserve in tlght containers. 
Labeiing —Where it is intended for use in preparing inject¬ 
able dosage forms, the label States that it is sterile or musi 
be subiected to further processing during the preparation of 
injectable dosage forms. 
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USP Reference standards (11)— 

USP Cephalothin Sodium RS 
USP Endotoxin RS 
Identification— 

A: Ultramlet Absorptlon (197U)— 

Solution: 25 jag per mL 

Medium: water. 

B: lt responds to the tests for Sodium (191). 

Specłfic rotation (7S1S): between 4-124° and +134°. 

Test solution: a known amount of specimen, equivalent 
to about 50 mg of cephalothin, per ml, in water. 
Crystallinity (695): meets the requirements. 
pH (791): between 4,5 and 7,0, in a solution contaimng 
250 mg per mL 

Loss on drying (731)—Dry about 100 mg, accurately 
weighed, in a capi (lary-stoppered bottle in vacuum at a 
pressure not exceeding 5 mm of mercury at 60° for 3 hours: 
it loses not morę than 1,5% of its weighL 
Chromatographic purity— 

Mobile phase, Resolution solution, and Chromatographic 
system —Proceed as directed in the Assay , 

Standard solution —Use the Standard preparotion, pre- 
pared as directed in the Assay, transfer 1.0 mL to a 100-mL 
yolumetric fiask, dilute with Mobile phase to volume, and 
mix. 

Test solution —Use the Assoy preparotion p rep a red as di¬ 
rected in the Assay. 

Procedurę —Proceed as directed for the Procedurę in the 
Assay, except to inject equal volumes {about 20 pi) of the 
Standard solution and the Test solution and to continua the 
chromatography of the Test solution for at least 4 times the 
retention time of the main cephalothin peak. The area of 
any peak in the chromatogram obtainea from the Test solu * 
tion, except the main peak, is not greater than the area of 
the main peak in the chromatogram obtained from the 
Standard solution (1.0%), and the sum of the areas of any 
such peaks is not greater than 3 times the area of the main 
peak in the chromatogram obtained from the Standard solu¬ 
tion (3.0%), [notę —Any peak in the chromatogram ob¬ 
tained from the Test solution with an area less than one- 
tenth that of the main peak in the chromatogram obtained 
from the Standard solution h disregarded.] 

Other reguirements—Where the la bel States that Cepha¬ 
lothin Sodium is sterile, it meets the requirements for Steril- 
ity and Bacterial endotoxins under Cephalothin for Injection > 
Where the label States that Cephalothin Sodium must be sub- 
jected to further processing during the preparation of inject- 
able dosage forms, it meets the requirements for Bacterial 
endotoxins under Cephalothin for Injection. 

Assay— 

Mobile p/iose—Dissolve 1 7 q of sodium acetale in 790 mL 
of water, add 0.6 mL of glaciaT acetic add, and if necessary 
adjust with 0,1 N sodium hydroxide or glacial acetic acid to 
a pH of 5.9 ± 0.1. Add 150 mL of aceton i trile and 70 mL of 
alcohol, and mix. Make adjustments if necessary (see System 
Suitabifity under Chromatography (621)). 

Standard preparotion —Drssolve an accurately weighed 
quantity of USP Cephalothin Sodium RS quantitatively in 
Mobile phase to obtain a sululiun havirig a known concen- 
tration of about 1 mg per mL. 

Resolution solution— Heat a 5-mL portion of the Standard 
preparation in a water bath at 90° for 10 minutes. Cool the 
solution, and immediately inject a portion of it into the 
chromatograph as directed under Chromatographic system . 

Assay preparation— Transfer about 25 mg of Cephalothin 
Sodium, accurately weighed, to a 25-mL volumetric fiask, 
add about 15 mL of Mobile phase , świr I to dissolve, dilute 
with Mobile phase to voiumą and mix, 

Chromatographic system {see Chromatography (621)}—The 
liquid chromatograph ts eguipped with a 254-nm detector 


and a 4.6-mm x 25-em column that contains 5 pm packing 
LI and is maintained at a constant temperaturę of about 
40°. The flow ratę is about 1 mL per minutę. Chromato¬ 
graph the Resolution solution, and record the peak responses 
as airected under Procedurę: the resolution between the two 
Principal peaks is not less than 9.0. Chromatograph the 
Standard preparation f and record the peak responses as di¬ 
rected under Procedurę; the tailmg factor is not morę than 
1 8, and the relative standard deviation for replicate injcc- 
tions is not morę than 1.0%. 

Procedurę— [notę— Use peak areas where peak responses 
are indicated.] Separately inject equa! volumes (about 20 pL) 
of the Standard preparation and the Assay preparation mto 
the chromatograph, record the chroma to grams, and meas- 
ure the responses for the major peaks. CaTculate the quan- 
tity, in pg, of cephalothin (CigHićhhGfcSz) in each mg of 
Cephalothin Sodium taken by the formula: 

25(07 W)(ni/fl) 

in which C is the concentration, in mg per mL, of USP 
Cephalothin Sodium RS in the Standard preparation; P is the 
assigned potency, in pg of cephalothin per mg, of USP 
Cephalothin Sodium RS; W is the quantity, in mg, of Cepha¬ 
lothin Sodium taken to prepare the Assay preparation; and r u 
and fj are the cephalothin peak responses obtained from 
the Assay preparation and the Standard preparation, respec- 
tively. 


Cephapirin for Bnąeclnon 

» Cephapirin for Injection contains an amount of 
Cephapirin Sodium equivalent to not less than 
90.0 percent and not morę than 115.0 percent of 
the labeled amount of cephapirin. 


Change to read: 

Packaging and storage—Preserve as described in *Pock - 
aging and Storage Requirements (659), Injection Packaging, 
Packaging for constitutionm <cn t m^ 20T7 j* 

USP Reference standards (11)— 

USP Cephapirin Sodium RS 
USP Endotoxin RS 

Constituted solution—At the time of use, it meets the 
requirements for injections and Implanted Drag Products (1), 
Specific Tests, Completeness and darity of Solutions. 

Bacterial Endofoxins Test (85)—It contains not morę 
than 0,17 USP Endotoxin Unit per mg of cephapirin. 
Sterility Tests (71)—It meets the requirements when 
tested as directed for Membrone Rltration under Test for Ste¬ 
rility of the Product to be Examined. 

Partkulate Matter in Injections (788) : meets the re- 
quirements for small-volume injections, 

Other requirements—It responds to the Identification tests 
and meets the requirements for Crystallinity , pH, and Water 
under Cephapirin Sodium , It meets also the reauirements for 
Uniformity of Dosage Units (905) and La be ling (7), Labels and 
Labę ling for Injectable Products , 

Assay— 

Mobile phase—Prepare a filtered and degassed mixturę of 
water, dimethylformamide, glacial acetic acid, and 11.7 N 
potassium hydroxide (1834:160:4:2). Make adjustments rf 
necessary (see System Suitobifity under Chromatography 
(621)). Increase the praportion of dimethylformamide to de- 
crease the retention time of cephapirin. 
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Resoiuthn solution —Prepare a solution of Cephapirin So¬ 
dium Śn pH 2.0 hydrochloric add buffer (see Buffer Solutions 
in the sectlon Reagents, Indicators, and Solutions) containing 
about 1 mg per mL. Place 10 ml_ of this solution in a test 
tubę, and neat at 95* for 10 minutes, accurately ttmed. 
Promptly cool the tubę in an Ece water bath. Dilute 5 mL of 
the coofed sofution with Mobile phase to obtain 50 mL of 
Resolution solution, 

Standard preparation —Transfer about 21 mg of USP 
Cephapirin Sodium RS, accurately weighed, to a 100-mL 
volumetric ftask, dilute with Mobile phase to volume, and 
mix. Thts solution contains about 0.2 mg of cephapirin per 

mL, 

Assay preparation 1 (where it is packaged for dispensing 
and is represented as being In a slngle-dose Container)— 
Constitute Cephapirin for Injection in a valume of water, 
accurately measured, corresponding to the volume of sol- 
vent specified in the Eabeling, Witharaw all of the withdraw- 
able contents, using a suitable hypodermic needle and sy- 
ringe, and diEute quantlfatively, and stepwise if necessary, 
with Mobile phase to obtain a solution containing the equiv- 
alent of about 0.2 mg of cephapirin per mL. 

Assay preparation 2 (where the 3abel States the puantity 
of cephapirin in a given voEume of constituted solution)— 
Constitute Cephapirin for Injection In a volume of water, 
accurately measured, corresponding to the vofume of sob 
vent specified In the labeling. Dilute an accurately measured 
volume of the constituted solution quantitatlvely, and step¬ 
wise if necessary, with Mobile phase to obtain a solution 
containing the equivalent of about 0.2 mg of cephapirin per 
mL. [NOTE“Use the Standard preparation and the Assay prep¬ 
aration with i n 1 hour ] 

Chromatographk system (see C hmmatography (62 1))—The 
lrquid chromatograph Is equlpped with a 254-nm detector 
and a 4-mm x 30-cm column that contains packing Li. The 
flow ratę is about 2 mL per minutę. Chromatograpn the Res- 
olution solution , and record the peak responses as directed 
for Procedurę: the resolution, R, between the cephapirin 
peak and the peak having a retention tlme of about 0.9 
relative to that of cephapirin is not less than 0.9. Chromato¬ 
graph the Standard preparation , and record the peak re¬ 
sponses as directed for Procedurę: the relatlve retention 
times are about 0.9 for cephapirin lactone and 1.0 for ceph¬ 
apirin; the column efficiency determined from the cephapi¬ 
rin peak Is not less than 1200 theoreticaf plates; the tailing 
factor for the cephapirin peak is not morę than 2.0; and the 
relative standard deviation for replicate Injections is not 
morę than 2.0%. 

Procedurę—Separately inject equal voEumes (about 20 pL) 
of the Standard preparation and the appropriate Assay prepa¬ 
ration Into the chromatograph, record the chromatograms, 
and measure the responses for the major peaks. Calculate 
the guantity, in mg, of cephapirin (Ci/HiyNjGóS?) with- 
drawn from the Container, or in the portion of constituted 
solution taken by the formula: 

(L/D)(CPn000)(ro/rs) 

in which L is the labeled quantlty, in mg, of cephapirin En 
the single-dose Container, or in the volume of constituted 
solution taken; D is the concentratlon, in mg per mL, of 
cephapirin in Assay preparation 1 or in Assay preparation Z, 
on the basis of the labeled quantlty in the Container, or In 
the portion of constituted solution taken, respectlvely, and 
the extent of dllution; C is the concentratlon, in mg per mL, 
of USP Cephapirin Sodium RS in the Standard preparation; P 
is the potency, En pg of cephapirin per mg, of USP Cephapi¬ 
rin Sodium RS; and r u and r s are the cephapirin peak re¬ 
sponses obtained from the Assay preparation and the Stan¬ 
dard preparation, respecilvely. 


Cephapirin Benzathine 


'CO r 



(CijHi7N 3 O fi S 2 ) 2 * CwHmNj 1 087.27 
5-Thia-l -azabicycio[4.2*0]oct-2-ene-2-carboxylic acid, 3- 
[(acetyl-oxy)methyl]-8-oxO“7-[[(4-pyndinylthio)ace- 
tyljamino]-, (6R-trans)- f compd, with N,N'~ 
bts(phenylmethyl)-l ,2-ethanediamine (2:1). 
(óft,7/?)-3-(nydroxyrnethyi)-8-oxo-7-[2-(4-pyridylthio)- 
acetamidol-5-thia-l -azabicydo[4.2.0]oct-2-ene- 
2-carboxylic acid compound with N,N r - 
dibenzyiethylenediamine (2:1) [97468-37-6]. 



» Cephapirin Benzathine contains the equivalent 
of not less than 715 jag and not morę than 
820 jug of cephapirin (Ci 7 Hi 7 N 3 0 6 S 2 ) per mg. 

Packaging and stora ge^Preserye in well-closed contain- 
ers. 

Labeling— LabeE it to indicate that it is for veterlnary use 
oniy. 

USP Reference sfandards (11)— 

USP Cephapirin Benzathine RS 
USP Cephapirin Sodium RS 
Identification, Infrared Absorption (197K), 

CrystaiBinaty (695): meets the requlrements. 

piH3 (791): between 4,0 and 7.0, in a suspension (1 In 10). 

Water DetermmatBon, Method i (921): not morę than 

5.0%. 

Benzathine content— Using about 1 g of Cephapirin 
Benzathine, accurateEy weighed, proceed as directed in the 
test for Benzathine content under Penidllin G Benzathine: be¬ 
tween 20.0% and 24.0% of benzathine (Ci*H 2 oN 2 ), calcu- 
lated on the anhydrous basis, is found, 

Assay— 

Solution 4—Transfer about 26.2 mL of acetic acid and 
about 99.12 g of potassium acetate to a 4-L volumetric 
fiask. Add 2000 ml of water, and mix to dissolve. Dilute 
with water to volume, and pass through a 0,45-pm nylon 
filter. 

Solution 8—Use acetonltrile. 

Mobile phase —Use varrable mrxtures of Solution A and 5o- 
fution B as directed for Chromatographic system. Make ad- 
justments, if necessary (see System Suitabtlity under Chroma- 
tography (621)). 

Extraction solution: a mixture of 400 ml of acetic acid and 
600 mL of water. 

Dilution buffer —DIssolve about 205 g of potassium ace¬ 
tate in about 800 mL of water, Adjust with acetic add to a 
pH of 7.5 to 8.2, Dilute with water to 1000 mL, and pass 
through a 0.45-pm nylon filter. 

10% Acetic acid solution—Adć about 1 0.0 mL of acetic 
acid to a 100-mL vofumetric fiask. MU, and dilute with 
water to volume. 

System suitabtlity solution —Dissolve an accurately weighed 
guantity of USP Cephapirin Sodium RS in 10% Acetic acid 
solution to prepare a solution containing a known concen- 
tratlon of about 2.0 mg per mL. Heat the solution at 50° for 
12 to 18 hours. 

Standard preparation —In dupllcate, accurately welgh 
about 50 mg of USP Cephapirin Sodium RS, and transfer 
Into a 25-mL volumetric fiask. Add about 2.5 mL of Extrac- 
tion solution and about 15.0 mL of Dilution buffer , and aqi- 
tatę to dissolve. Add 7.0 mL of acetonitrife, and mix welt 
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Allow the solution to return to room temperaturę, and di* 
lute with water to vo!ume. 

Assay preparation —In dupNcate, weigh about 60 mg of 
Cephapirin Benzathine, and transfer into a 25-mL volumetric 
fiask. Add about 2.5 mL of Extraction solution and 15.0 mL of 
Difution buffer ; and mix to dissolve. Add 7.0 mL of acetoni- 
trile, and mix* Altów the fiask to return to room tempera¬ 
turę, and dilute with water to volume* 

Chromacogrophfc system (see C hromotography (621))—The 
liquid chromatograph is eąuipped with a 260mm detector, 
a 3.2-mm x 15-mm guard column that contains 7~gm pack- 
ing LI and a 3.9-mm x 15-cm analytrcal eofumn that con¬ 
tains 4-j.im packlng LI . The flow ratę is about 2.0 mL per 
minutę, and the columns are heated to 40°* The chromato¬ 
graph is program med as follows. 


Time 

(minutes) 

Solution A 
(%) 

Soiution B 
(%) 

Eiutlofi 

0-6 

91.5 

8.5 

Isocratic 

6-10 

91.5—>80.0 

8.5->20.0 

linear 

10-12 

80*0 

20.0 

isocratic 

12 

80.0--91.5 

2Q.0->8.5 

return to inltial. 

12-21 

91.5 

8.5 

re-eauilibration 


Chromatograph the System suitabifity sofution and the Stan- 
dard preparation, and record the peak heights and val!eys as 
directed for Procedurę . Using the results from the System 
suitability solution, calculate the percentage of the height of 
the valley taken by the formula: 

100 (rv/r) 

in which rv is the height of the valley between cephapirin 
and any impurity; and n is the impurity peak height. The 
percentage of the height of the valley is not morę than 25% 
for the impurity peaks adjacent to the cephapirin peak. 

[notę —The System suitability solution is acceptable as long as 
the cephapirin peak is larger than the two peaks on either 
side or the cephapirin peak,] The relative standard deviation 
for replicate injections of the Standard preparation is not 
morę than 3,0%. 

Procedurę—Separately inject equal volumes (about 2 pL) 
of the duplicate Standard preparation and the duplicate As¬ 
say preparation into the chromatograph, record the chro- 
matograms, and measure the areas for the major peaks. Cal- 
culate the guantity, in jiig, of CizH^NhOfiS* in each mg of 
Cephapirin Benzathine taken by the formula: 

P(W s /WuXVu/Vs)(ru/rs) 

in which P is the assigned potency, in pg of cephapirin per 
mg, of USP Cephapirin Sodium RS; Ws and Wu are the 
guantities of USP Cephapirin Sodium RS and Cephapirin 
Benzathine, in mg, used to prepare the Standard preparation 
and the Assay preparation , respectively; V$ and V u are the 
finał volumes, in mL, of the Standard preparation and the 
Assay preparation, respectively; and r 0 and r s are the average 
peak areas of the cephapirin peaks obtained from the Assay 
preparation and the Standard preparation, respectiyely. 


Cephapirin Benzathine Intramammary 
Infusion 


suitable vegetable oil vehicle. It contains the 
equivalent of not less than 90.0 percent and not 
morę than 120.0 percent of the labeled quantity 
of cephapirin (G 7 H 17 N 3 O 6 S 2 ). It contains a suita¬ 
ble dispersing agent. 

Packaglng and storage —Presen/e in well-closed unit-dose 
disposable syringes at controflcd room temperaturę* 

La beli ng —Labef Intramammary Infusion to indrcate that it 
is for veterinary use only, 

USP Reference standards (11)— 

USP Cephapirin Benzathine RS 
USP Cephapirin Sodium RS 

Identification, fnirared Absorption (197K) —Prepare the test 
spectmen as follows* Transfer the contents of 1 syringe of 
Intramammary Infusion to a 50-mL centrifuge tubę, add 
25 mL of toluene, mix for about 1 minutę, and centrifuge. 
Remove and discard the toluene layer without disturbing 
the residue in the centrifuge tubę. Wash the residue witn 
two 25-mL portions of toluene* Dry the residue in vacuum 
at 60°, and use the dried residue as the test spedmen* Mix 
the dried residue with 9 parts of potassium bromide, and 
record the IR spectrum, using the diffuse reflectance tech- 
nique: the IR absorption spectrum so obtained corresponds 
to that of a similar dispersion of USP Cephapirin Benzathine 
RS in potassium bromide. 

Water Determination, Method i (921 }; not morę than 
1.0%, TO mL of Intramammary Infusion being tested. 

Assay— 

Solution A, Solution B, Mobile phase, Extractian solution, 
Diiution buffer, 10% Acetic add solution, System suitability so- 
lutton. Standard preparation, and Chromatographic system — 
Proceed as directed in the Assay under Cephapirin 
Benzathine. 

Assay preparation—Łx press the en tire contents of a sy¬ 
ringe of the Intramammary Infusion into a centrifuge tubę. 
For each ml of Intramammary Infusion, add 1.0 n-neptane 
and 1.5 mL of Extraction solution, cap, and vortex at high 
speed for 5 minutes. Centrifuge for 5 minutes at a sufficient 
speed to break the emulsion. Remove the aqueous layer, 
and pass through a 0.45-pm nylon filier, discarding tne ftrst 
0*5 mL* Transfer 2.5 mL of the filtered aqueous phase into a 
25-mL volumetric fiask that contains a solution composed of 
15.0 mL of Difution buffer and 7,0 mL of acetonkrile, Add 
water to volume, and mix well to obtain a single phase. 

Procedurę—Separately inject equal vo1umes (about 2 pL) 
of the duplicate Standard preparation and the Assay prepara¬ 
tion into the chromatograph, record the chromatograms, 
and measure the areas of the major peaks. Calculate the 
quantity, in mg, of cephapirin (C^Hi/NiOA) in each sy* 
ringe of Intramammary Infusion taken by the formula; 

15 PW(V 0 /Vd(rulrs) 

in which p is the assigned potency, in pg cephapirin per 
mg, of USP Cephapirin Sodium RS; W is the quantity of USP 
Cephapirin Sodium RS, in mg, used to prepare the Standard 
preparation; V$ is the finał vofume, in mL, of the Standard 
preparation; Vu is the entire volume of Intramammary Infu¬ 
sion, in ml, in one syringe, and r (; and r 5 are the peak area 
and the average pealt area of the cephapirin peaks obtained 
from the Assay preparation and the Standard preparation, re¬ 
spectiyely* 


» Cephapirin Benzathine intramammary Infusion 
is a suspension of Cephapirin Benzathine in a 
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CephapgrBi Sodium 



C 17 Hi6N3NaO c S 2 445.45 

5’Thia-l-azabEcydo[4,2,0]oct-2’'ene-2-carboxylic add, 3- 
[(acetyl-oxy)m ethyl]-8oxo- 7-[[(4-py ridi ny fth Eo)ace- 
tyl]amino]-, monosoclium salt, (6 R-trans)-. 

Monosodium (óft,7/?)-3-(hydrGxymethyl)-8-oxo-7- 

[2-(4-pyridylthio)acetamido]-5-thia-1-azabEcyclo-[4.2,0] 
oct-2-ene-2-carboxylate acetate (ester) [24356-60-3]. 

» Cephapirin Sodium has a potency equiva)ent to 
not less than 855 jug and not morę than 1000 pg 
of cephapirin (CuHizNsOeSz) per mg. 

Padkaging and storage—Preserve in tight contalners. 
Label Jng—Where it is intended for use in preparing inject- 
able dosage forms, the tabel States that It Is stenie or must 
be subiected to further protessing during the preparation of 
injectable dosage forms, 

USP Reference standard* (11)— 

USP Cephapirin Sodium RS 
USP Endotoxin RS 
Identification— 

Ar Infrared Absorption (1 97 K). 

B: ft responds to the tests for Sodium (191), 

Crystallinity (695); meets the regulrements. 
pH (791): between 6*5 and 8.5, in a soiution containing 
10 mg of cephapirin per mL. 

Water Defemiination, Method l (921); not morę than 

2 . 0 %. 

Other reguirements—Where the label States that Cepha¬ 
pirin Sodium is stenie, it meets the requirements for Sterllity 
and Bacteriaf endotoxins under Cephapirin for injectian. 

Where the label States that Cephapirin Sodium must be sub- 
jected to further processing during the preparation of inject- 
able dosage forms, it meets the requirements for Bacteria! 
endotoxin$ under Cephapirin for Injection . 

Assay— 

Soiution A, Soludon B, Mobile phase, Extraction soiution, 
Dilution buffer, 7 0% Acetic add soiution , System suit ab i ii ty so¬ 
iution , Standard preparation, and Chromatographic system — 
Proeeed as directea in the Assay under Cephapirin 
Benzathine. 

Assay preparation —In duplicate, weigh about 50 mg of 
Cephapirin Sodium, and transfer Ento a 25-mL volumetric 
fiask. Add about 2.5 mL of Bdraction soiution and 15.0 mL of 
Dilution buffer , and mix to dissolve. Add 7.0 ml of aceton i- 
trile, and mix. Allow the fiask to return to room tempera¬ 
turę, and diiute with water to vo!ume. 

Procedurę— Separately Enject equal volumes (about 2 pL) 
of the duplicate Standard preparation and the duplicate As¬ 
say preparation Ento the chromatograph, fecuid the dno* 
matograms, and measure the areas for the major peaks. Cal- 
culate the guanttty, In jig, of cephapirin (C^H^NsOsSz) in 
each mg of Cephapirin Sodium taken by the formula; 

P(Ws/Wu)(V u fVs)(rufn) 

in which P is the assigned potency in pg of cephapirin per 
mg, of USP Cephapirin Soaium RS; W 5 and Wu are the 
uantities of USP Cephapirin Sodium RS and Cephapirin So- 
lum, In mg, used to prepare the Standard preparation and 
the Assay preparation , respective!y; Vu and V$ are the finał 
volumes, in mL, of the Assay preparation and the Standard 


preparation , respectiveiy; and r u and r$ are the average peak 
areas of the cephapirin peaks obtained from the Assay prep¬ 
aration and the Standard preparation, respectively. 


Cephapirin Sodium Intramammary 
Infusion 


» Cephapirin Sodium Intramammary Infusion is a 
suspension of Cephapirin Sodium in a suitable 
vegetab!e oil vehicle. it contains the equiva!ent of 
not less than 90.0 percent and not morę than 
120.0 percent of tne labeled quantity of cephapi¬ 
rin (Ci 7 H 17 N 3 06 S 2 ). It contains a suitable dispers- 
ing agent. 

Padkaging and sto ragę—Preserve in wetl-closed unit-dose 
disposabie syringes at controfled room temperaturę, 
Labeling—Label it to indicate that it is for veterinary use 
only. 

USP Refeirenee standard* (11)— 

USP Cephapirin SodŁum RS 

Identifkatton, Infrared Absorption (197K)—Prepare the test 
specimen as follows. Transfer the contents of 1 syringe of 
Intramammary Infusion to a 50-mL centrifuge tubę, add 
25 mL of toluene, mix for about 1 minutę, and centrifuge. 
Remove and discard the toluene layer without disturbing 
the residue in the centrifuge tubę. Wash the residue with 
two 25-mL portions of toluene. Dry the residue in vacuum 
at 60°, and use the dried residue as the test specimen, Mix 
the dried residue with 9 parts of potassium bromide, and 
record the IR spectrum, using the diffuse refiectance tech- 
nique: the fR absorption spectrum so obtained corresponds 
to that of a similar dispersion of USP Cephapirin Sodium RS 
in potassium bromide. 

Water Betermmation, Method I (921): not morę than 
1.0%, 10 ml of intramammary Infusion being tested. 

Assay— 

Soiution A, Soiution 8, Mobile phase, Extraction soiution, 
Dilution buffer, 10% Acetic add soiution, System suitabiiity so- 
iution, Standard preparation , and Chromatographic system — 
Proeeed as directed in the Assay under Cephapirin 
Benzathine. 

Assay preparation— Express the entire contents of a sy¬ 
ringe of the Intramammary Infusion into a centrifuge tubę. 
For each mL of Intramammary Infusion, add 1,0 n-heptane 
and 1,0 mL of Ektraction soiution, cap, and mix on a vortex 
mixer at high speed for 5 minutes, Centrifuge for 5 minutes 
at a speed suffident to break the emulsion. Remove the 
aqueous layer, and pass through a 0,45-pm nylon fElter, dis- 
carding the flrst 0.5 mL. Transfer 2,5 mL of the filtered aque- 
ous phase into a 25-mL volumetric fiask that contains a so- 
lution composed of 15.0mL of Dilution buffer and 7.0 mL of 
acetonitrife, Add water to volume, and mlx well to obtain a 
single phase. 

Procedurę —Separately inject equa! volumes (about 2 jiL) 
of the duplicate Standard preparation and Lhe Assay prepuru- 
tion into the chromatograph, record the chromatograms, 
and measure the areas of the major peaks, Calculate the 
quantity, in mg, of cephapirin (CiriH^NhO^) In each sy¬ 
ringe of Intramammary Infusion taken by the formula: 

-\0PW(V u fV s )(r u /rs) 

En which P is the assigned potency, in pg of cephapirin per 
mg, of USP Cephapirin Sodium RS; W ts the guantity of USP 
Cephapirin Soaium RS, in mg, used to prepare the Standard 
preparation; is the finał votume, in mL, of the Standard 
preparation ; Vu is the entire volume of intramammary Infu- 
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sion, in ml, in one syrtnge; and r v and rj are the peak area 
and the average peak area of the cephapirin peaks obtained 
from the Assay preparation and the Standard preparation, re- 
spectively. 


Cephradine 



C, 6 HigN 3 04S 349.40 

5-Thia-1-azabicydo[4.2.0]oct-2-ene-2-carboxylic acid, 7- 
[(amino-1,4-cydohexadien-l -ylacetyl)amino]-3-methyl- 
8 -oxo-, [6R-[6a,7p(R*)]h 
(6/?,7R)-7-[(fl)-2-Amino-2-(1,4-cyc!ohexadien- 
1-yl)acetamido]-3- methyl-8-oxa-5-thia-1-azabicyclo 
[4.2.0]oct-2-ene-2-carboxylic acid [38821-53-3], 
Monohydrate 367.43 [31828-50-9(non-stoichiome- 

trichydrate)]. 

Dihydrate 385.44 [58456-86-3J. 

» Cephradine has a potency of not less than 
900 (Lig and not morę than 1050 pg of total 
cephalosporins per mg, calculated as the sum of 
cephradine (CnsHigNsChS) and cephalexin 
(C 16 H 17 N 3 O 4 S), calculated on the anhydrous 
basis. 

Packaglng and storage— Preserve in tlght containers, 
Label i ng —Where it is the dihydrate form, the la bel so ind i- 
cates. Where the quantity of cephradine is indicated in the 
labeling of any preparation containing Cephradine, this shall 
be understood to be in terms of anhydrous cephradine 

Where it is intended for use in preparing in¬ 
jectable dosage forms, the label States that it is sterile or 
must be subjected to further Processing d u ring the prepara¬ 
tion of injectable dosage forms. 

USP Reference standards (11)— 

USP Cephradine RS 
USP Cephalexin RS 
USP Endotoxin RS 

Identification, infrored Absorptlon (197K). 

Crystallinity (695): meets the requirements. 
pH (791): between 3.5 and 6.0, in a solution containing 
10 mg per ml. 

Water Determinafion, Method I (921): not morę than 
6 . 0 %, except that if it is the dihydrate form, the limit is 
between 8.5% and 10.5%. 

Limit of cephalexin —Using the chromatogram of the As¬ 
say preparation obtained in the Assay, calculate the percent- 
age of cephalexin (CisHi^NjO+S) in the portion of Cephra¬ 
dine taken by the formula: 

1 0 Q ( r ux i rj) 

in which r u * is the cephalexin peak response in the chromat¬ 
ogram obtained from the Assay preparation , and r u is the 
sum of the cephalexin and cephracline peak responses in the 
chromatogram obtained from the Assay preparation: not 
morę than 5.0%, calculated on the anhydrous basis, is 
found. 

Other reguirements —Where the label States that Cephra¬ 
dine is stenie, it meets the requirements for Steńlity and Buc* 
teriol endotoxins under Cephradine for Injection. Where the 
label States that Cephradine must be subjected to further 
Processing during the preparation of injectable dosage 


forms, it meets the requirements for Bactehal endotoxm 
under Cephradine for injection. 

Assay— 

Mobile phase— Prepare a mixture of water, methanol, 0.5 
M sodium acetate, and 0.7 N acetic acid (782:200:15:3). 
Make adjustments if necessary (see System Suitability under 
Chromatography (621)), Filter tne solution through a filter of 
1 jim or finer porosity, and degas before use. 

Standard preparation— Dissolve an accurately weighed 
quantfty of USP Cephradine RS quantitatively in Mobile 
phase to obtain a solution having a known concentration of 
about 0.5 mg per ml. 

Resolution solution—Prepare a solution in Mobile phose 
containing in each mL about 0.5 mg of USP Cephradine RS 
and 0.5 mg of USP Cephaiexin RS. 

Assay preparation— Transfer about 50 mg of Cephradine, 
accurately weighed, to a 100-mL volumetric fiask, add 
about 30 mL of Mobile phase , and sonicate. Drlute with Mo¬ 
bile phase to voiume, and mix, 

Chromatographic system (see Chromatography (621))—The 
liguid chromatograph is epuipped with a 254-nm detector 
and a 4.6-mm x 25-crn column that contains packing LI. 
The flow ratę is about 1 mL per minutę. Chromatograph the 
Resolution solution, and record the peak responses as oi- 
rected under Procedurę: the relative retention times are 
about 0.8 for cephalexin and 1.0 for cephradine; and the 
resolution, R t between the cephalexin peak and the cephra¬ 
dine peak is not less than 2.0. Chromatograph the Standard 
preparation, and record the peak responses as directed 
under Procedura: the relative standard deviation for replicate 
injections is not morę than 2.0%. 

Procedurę —Separately inject equa! volumes (about lOpL) 
of the Standard preparation, and the Assay preparation into 
Lhe chromatograph, record the rhromatograms, and meas- 
ure the responses for the major peaks. Calculate the quan- 
tity, in pg, of total cephalosporins (sum of cephradine and 
cephalexin) in each mg of the Cephradine taken by the 
formula: 

100(C/VM){r u /fj) 

in which C is the concentration, in mg per mL, of USP 
Cephradine RS in the Standard preparation; P is the desig- 
nated potency, In pg per mg, of USP Cephradine RS; M is 
the guantlty, in mg, of Cephradine taken to prepare the 
Assay preparation; and tu and r 5 are the sums of the cephra¬ 
dine and cephalexin peak responses obtained from the As¬ 
say preparation and the Stanaard preparation, respectively. 


Cephradine Capsules 

» Cephradine Capsules contain not less than 
90.0 percent and not morę than 1 20.0 percent of 
the labeled amount of cephradine, calculated as 
the sum of cephradine (C 16 H 19 N 3 O 4 S) and cepha- 
lexin (Ci 5 H 77 N 3 O 4 S), 

Packaging and stora ge —Presen/e in tight containers. 
Labeling —The quantity of cephradine stated in the Sabel- 
ing is in terms of anhydrous cephradine (C^H^NiO-tS). 

USP Reference standards (11)— 

USP Cephradine RS 
USP Cephalexin RS 

Identification —Mix the contents of 1 Capsule with water 
to obtain a solution havinq a concentration of about 3 mg 
of cephradine per mL, and filter (test solution). Place a suita- 
ble thin-layer chromatographic piąte (see Chromatography 
(621)) coated with a 0.25-mm layer of binder-free sjlica gel 
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in a cham ber containing a mixture of n-hexane and tetra- 
decane (95:5) to a depth of about 1 cm, allow the solvent 
front to move the length of the piąte, remove the piąte 
from the chamber, and allow the solvent to evaporate, On 
this piąte apply 10 pL each of the test solution and a Stan¬ 
dom solution containing 3 mg of USP Cephradine RS per 
mL. Allow the spols to dry, and develop the chromatogram 
in a solvent system consistmg of a mixture of OJ M dtlic 
acld, OJ M aibasic sodlum phosphate, and a 1 In 13 solu¬ 
tion of ninhydrin in acetone {60:40:1,5) until the solvent 
front has moved about three-fourths of the length of the 
piąte. Remove the piąte from the developing chamber, mark 
the solvent front, dry the piąte for 10 minutes at 110°, and 
examrne the chromatogram: the Rf value of the principal 
spot obtained from the fest solution corresponds to that ob- 
tained from the Standard solution . 

Dissolution (711 >— 

Medium: OJ 2 N hydrochloric add; 900 mL. 

Apparatus 1: 100 rpm, 

Time: 45 minutes. 

Procedurę— Determine the amount of C^HigN^OaS dis- 
solved from UV absorbances at the wave1ength of maximum 
absorbance at about 255 nm of filtered portions of the solu¬ 
tion under test, suitably difuted with Dissolution Medium , if 
necessary, in comparison with a Standard solution having a 
known concentration of USP Cephradine RS in the same 
medium, 

Tolerances —Not less than 75% (Q) of the labeied amount 
of Ci fi H, 9 N 3 0 4 S is dissolved in 45 minutes, 

Un sfor mity of dosage unlts (905): rneet the reguire- 
ments. 

Loss on drying (731)—Dry about 100 mg, accurately 
weighed, of the mixed contents of 4 Capsules in a capi Siary- 
stoppered bottle tn vacuum at a pressure not exceeding 
5 mm of mercury at 60° for 3 hours: the Capsule contents 
iose not morę than 7.0% of their weight. 

Assay— 

Mobile phose , Standard preparation, Resolution solution, 
and Chromotographic system —Troceed as directed in the 
Assay under Cephradine. 

Assay preparation —Transfer, as completely as possible, 
the contents of not fewer than 20 Capsules to a suitable 
tared Container, determine the average weight per Capsule, 
and m:x the combined contents. Transfer an accurately 
weighed portlon of the powder, equfvalent to about 
125 mg of cephradine, to a 250-mL volumetric fiask, add 
50 mL of Mobile phose, sonicate for about 15 minutes, and 
shake by mechanical means for about 10 minutes, Dilute 
with Mobile phase to volume, and mix. Filter a portion of 
this mtxture through a filter haying a porosiły of 0.5 pm or 
finer, discarding the first 5 mL of me fil tratę. Use the fil tratę 
as the Assay preparation. 

Procedurę —Separately inject equal volumes (about 10 pL) 
of the Standard cephmaine preparation and the Assay prepa¬ 
ration into the chromatograph, record the chromatograms, 
and measure the responses łor the major peaks. Calcuiate 
the quantity, in mg, of cephradine (sum of cephradine and 
cephalexin) in the portion of Capsules taken by the formula: 

0 .25CP(iu/ti) 

in which C h the concentration, in mg per mL, of USP Ce¬ 
phradine RS in the Standard preparation ; P is the designated 
potency, in fig per mg, of USP Cephradine RS; and and 
fs are the sums of the cephradine and cephalexin peak re¬ 
sponses obtained from tne Assay preparation and the Stan¬ 
dard preparation , respectivefy. 


Cephradine for Injection 

» Cephradine for Injection contains not less than 
90.0 percent and not morę than 115.0 percent of 
the labeied amount of cephradine, calculated as 
the sum of cephradine (C^H^NbO^S) and cepha- 
lexin (C 16 Hi 7 N 3 O 4 S). 


C hangę to read: 

Packaging and storage— Preserve as described in *Pack- 
oging and Storage Reąuirements (659), injection Packaging, 
Packaging for constitutionm <cn 

USP Reference standards (11)— 

USP Cephradine RS 
USP Cephalexin RS 
USP Enaotoxin RS 

Constituted solution —At the time of use, it meets the 
requtrements for Injections and Implanted Drag Products (1), 
Specific Tests, Completeness and clarity of Solutions. 
Identification— Dilute the contents of 1 Container of Ce¬ 
phradine for Injection with water to obtain a test solution 
containing about 3 mg of cephradine per mL. Proceed as 
directed in the Identification test under Cephradine Capsules , 
beginning with "Place a suitable thin-layer chromatographic 
piąte": the Rf vaiue of the principal spot obtained from the 
test solution corresponds to that obtained from the Stan¬ 
dard solution. 

Bacteriai Endotaxins Test (85)—It contains not morę 
than 0.20 USP Endotoxtn Unit per mg of cephradine. 
Sterility Tests (71)—It meets the reguirements when 
tested as directed for Membranę Filtration under Test for Ste- 
rility of the Product to be Examtned. 
pH (791): between 8.0 and 9.6, in a solution containing 
10 mg per mL 

Loss on drying (731)—-Dry about 100 mg, accurately 
weighed, in a capillary-stoppered bottle in vacuum at a 
pressure not exceeding 5 mm of mercury at 60° for 3 hours: 
it loses not morę than 5.0% of its weight 
Partkulate Matfer in Injections (788): meets the re- 
qulrements for small-volume injections. 

Other reguirements —U meets the requirements for Unh 
formity of Dosage Units (905) and Labeling (7), Labels and 
Labeling for Injectable Products. 

Assay— 

Mobile phase. Standard preparation , Resolution solution, 
and Chromatographic system—Proceed as directed in the As¬ 
say under Cephradine. 

Assay preparation J (where it is represented as being in a 
single-dose Container)—Constł tu te Cephradine for Injection 
tn a volume of water, accurately measured, corresponding 
to the volume of solvent spedhed in the labeling. Withdraw 
all of the withdrawabte contents, using a suitable hypoder- 
mic needle and syringe, and dilute qikintitatively with Mo¬ 
bile phase to obtain a solution containing about 0.5 mg of 
cepnradrne per mL. 

Assay preparation 2 {where the la bel States the quantity 
of cephradine in a given volume of constituted solution)— 
Constitute Cephradine for Injection in a voiume of water, 
accurately measured, corresponding to the volume of sol- 
vent specified in the labeling. Dilute an accurately measured 
vo!ume of the constituted solution quantitative!y with Mobile 
phase to obtain a solution containing about 0.5 mg of ce¬ 
phradine per mL 

Procedurę—Separately inject equal volumes (about IGpL) 
of the Standard preparation and Assay preparation 1 or Assay 
preparation 2 into the chromatograph, record the chromało- 
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grams, and measure the responses for the major peaks. Cal- 
culafe the guantity, In mg, of cephradine (sum of cephra¬ 
dine and cephalexin) witndrawn from the Container, or in 
the portion of constituted solution taken by the formula: 

(CF)(LflOOQD)(rt,/rd 

in which C is the concentration, m mg per ml, of USP Ce¬ 
phradine RS in the Standard preparation; P is the designatcd 
potency, in yg per mg, of USP Cephradine RS; L Is the la- 
beled guantity, in mg of cephradine, in the Container taken 
to prepare Assay preparation ?, or in the volume of consti¬ 
tuted solution taken to prepare Assay preparation 2; D is the 
concentration, m mg of cephradine per mL, of As^ay prepa¬ 
ration J or Assay preparation 2 t based on the Iabeled quan- 
tity in the Container or in the portion of constituted solution 
taKen, respectively, and the extent of dilution; and ru and r* 
are the sums of tne cephradine and cephalexin peak re¬ 
sponses obtained from Assay preparation 1 or Assay prepara¬ 
tion 2 and the Standard preparation, respecti vdy. 


Cephradine for Orał Suspension 

» Cephradine for Orał Suspension is a dry mtx~ 
turę of Cephradine and one or morę suitabfe 
buffers, colors, diluents, and flavors. !t contains 
not less than 90.0 percent and not morę than 
125.0 percent of the iabeled amount of cephra¬ 
dine, calculated as the sum of cephradine 
(CisHisNjChS) and cephalexin (C16H17N3O4S). 

Packaging and storage— Preserve in tight containers. 

USP Reference standards (11)—- 

USP Cephradine RS 
USP Cephaiexin RS 

Identrńcation —Constitute 1 Container of Cephradine for 
Orał Suspension as directed in the labeling. Mix a portion of 
the resułting suspension with water to obtain a concentra¬ 
tion of about 3 mg of cephradine per mL, and fitter (test 
solution), Proceed as directed in the Identification test under 
Cephradine Capsules , beginnrng with “Place a suitable thin- 
fayer chroma tog raphic piąte": the R? value of the principal 
spot obtained from the test solution corresponds to that ob¬ 
tained from the Standard solution , 

Uniformity of dosage units (905)— 

FOR SOLID PAC KAC ED IN SINCLE-UNIT CONTAINERS: meets the 
requirements. 

DeliverabEe volume (698): meets the requirements, 
pH (791): between 3.5 and 6,0, in the suspension consti¬ 
tuted as directed in the labeling* 

Water Determinatlon, Method ! (921): not morę than 
1.5%. 

Assay— 

Mobile phase. Standard preparation, Resolution solution , 
and Chromatographic system—Proceed as directed in the 
Assay under Cephradine. 

Assay preparation —Constitute Cephradine for Orał Sus¬ 
pension as directed in the labeling. Dilute an accurately 
measured volume of the suspension so obtained, freshfy 
mixed and free from air bubbles, quantitativeiy with Mobile 
phase to obtain a solution containing about 0.5 mg of ce¬ 
phradine per ml Filter a portion of this mixture through a 
filter havlng a porosiły of 0.5 um or finer, discarding tne 
first 5 mL of the ffltrate. Use the filtrate as the Assay prepara¬ 
tion ,. 

Procedurę —Separateiy inject egual volumes (about lOpL) 
of the Standard preparation and tne Assay preparation into 


the chromatograph, record the chromatograms, and meas¬ 
ure the responses for the major peaks. Calcuiate the guan¬ 
tity, in mg, of cephradine (sum of cephradine and cepha- 
lexin) in each mL of constituted Orał Suspension taken by 
the formula: 

(CP)(L / 1000D)(/u / r$) 

in which C is the concentration, in mg per mL, of USP 
Cephradine RS in the Standard preparation; P is the desig- 
nated potency, in pg per mg, of USP Cephradine RS; i h 
the Iabeled quantity, in mg of cephradine, in each mL of 
the constituted Orał Suspension; O is the concentration, in 
mg of cephradine per mL, of the Assay preparation , based 
on the Iabeled quantity of cephradine per ml of constituted 
Orał Suspension and tne extent of dilution; and ru and r& are 
the sums of the cephradine and cephalexin peak responses 
obtained from the Assay preparation and the Standard prepa¬ 
ration , respectively. 


Cephradine Tablets 

» Cephradine Tablets contain not fes$ than 
90.0 percent and not morę than 120.0 percent of 
the Iabeled amount of cephradine, calculated as 
the sum of cephradine (C16H19N3O4S) and cepha- 
!exin (C16H17N3O4S). 

Packaging and storage —Preserve in tight containers. 

USP Reference standards (11)— 

USP Cephradine RS 
USP Cephalexin RS 

Edentifkation— Mix a quantity of finely powdered Tablets 
with water to obtain a concentration of about 3 mg of ce¬ 
phradine per mL, and filter (Test solution). Proceed as di¬ 
rected in the Identification test under Cephradine Capsules , 
beginning with “Place a suitable thin-layer chromatographic 
piąte": the R f value of the principal spot obtained from the 
test solution corresponds to that obtained from the Stan- 
dard solution. 

Dissolution (7 11)— 

Medium: 0.12 N hydrochlonc acid; 900 mL. 

Apporatus 2: 75 rpm. 

Time: 60minutes. 

Procedurę —Determine the amount of CićHifNjÓfS dis- 
solved from UV absorbances at the wavelength of maximum 
absorbance at about 255 nm of filtered portions of the solu¬ 
tion under test, suitably diluted with Dissolution Medium, in 
comparison with a Standard solution having a known con- 
centration of USP Cephradine R5 in the same medium, 
Tolerances —Not less than 85% fQ) of the Iabeled amount 
of CtćHi^NjO^S is dissolved in 60 minutes. 

Uniformity of dosage units (905): meet the require- 
ments. 

Water Determinaiion, Method I (9 21): not morę than 
6.0%. 

Assay— 

Mobile phase, Standard preparation i, Resolution solution, 
and Chromo tog raphic system —Proceed as directed in the 
Assay under Cephradine. 

Assay preparation^ Place not less than 5 Tablets in a 
high-speed glass blender jar containina an accurately meas¬ 
ured volume of water, sufficient to yrefd a concentration of 
not less than 5 mg of cephradine per mL, and blend for 
4± 1 minutes. Dilute an accurately measured volume of this 
stock solution quantitatively and stepwise with Mobile phase 
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to obtain an Assay preparation containing about 0.5 mg of 
cephradine per mL. 

Procedurę —Separately mject equal volumes (about 10jaL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks* Calculate the quan- 
tity, En mg, of cephradine (sum of cephradine and cepha- 
texin) in each Tablet taken by the formula: 

(CF)(Ln000D)(ru/r s ) 

in which C is the concentration, in mg per mL, of USP 
Cephradine RS in the Standard preparation; P Es the desig- 
nated potency, in jag per mg, of USP Cephradine RS; i Es 
the labeled quantity, En mg of cephradine, in each lablef; D 
is the concentration, in mg of cephradine per ml, of the 
Assay preparation, based on the labeEed quantity per Tablet, 
the number of Tabfets taken, and the extent of dilution; and 
ru and r* are the sums of the cephradine and cephalexin 
peak responses obtained from the Assay preparation and the 
Standard preparation f respectively. 


Cetirizine Hydrochloride 



C 2 ,H 2S CIN 2 0 3 • 2HCI 461.81 

{±)-[2-[4-[(4-Ch loropheny t)pheny I methy 1]-1 -pi per- 
azinyl]ethoxy]acetic acid, dihydrochJoride; 
(±)-[2-[4-(p-Chtoro-&-phenyibenzyl)“1 -piperazinyl]eth- 
oxy]acetic acid, dihydrochioride [83881-52-1]. 

DEFINiTION 

Cetirizine Hydrochloride contains NLT 98,0% and NMT 
102.0% ot CnHaCINaOi ■ 2HCI, calculated on the dried 
basis* 

IDENTIFICATION 

» A. INFRARED ABSORPTION (197K) 

• B, Identification Test— General, Chioride <191): Meets 
the requirements 

ASSAY 
o Procedurę 

Mobile phase: Acetonitrile, water, and 1 M sulfuric acid 
(93:6,6:0.4) 

Standard sofution: 0.5 mg/mL USP Cetirizine Hydro¬ 
chloride RS in Mobile phase 

Sample sofution: 0.5 mg/mL Cetirizine Hydrochloride 
in Mobile phase 


Chromatographic system 

($ee Chromatograpny (621), System Suita bili ty.) 

Modę: LC 

Detector: UV 230 nm 

Coiumn: 4.6-mm x 25-cm; 5-jjm packing L3 
Flow ratę: 1 ml/min 
Injection size: 10 pL 
System suitability 
Sample: Standard soiution 
Suitability reguiremertts 
Taiiing factor: NMT 2.0 
Relative standard deviatron: NMT 2.0% 

Analysis 

Sam pies: Standard soiution and Sample sofution 
Calculate the percentage of CziHzsCiNjO* • 2HC! in the 
portion of Cetirizine Hydrochloride taken: 

Result = (ry/rs) x (O/Cu) x 100 

r u - peak response from the Sample soiution 

r s = peak response from the Standard soiution 

Cs - concentratEon of USP Cetirizine Hydrochloride 
RS En the Standard soiution (mg/mL) 

Cu = concentratEon of Cetirizine Hydrochloride in 
the Sample soiution (mg/mL) 

Acceptance criteria: 98.0%“1G2.0% on the dried basis 

IMPURITIES 

Inoirganic Impurities 

* Residue on IGNITION (2S1): NMT 0.2% 

Detete the folio wing; 

Heavy (VIetals, Method i (231): 10 ppm® 

Organie Impurities 

[Notę—I t \s recommended that Test 2 be performed if el- 
ther cetirizine ethanol (2-{4-[(4-chlorophenyl)phenyL 
rnethylJpEperazin-l-yljethanol) or cetirizine acetic acid 
(2-{4-[(4-ch Eorop heny i)ph eny] methy!] piperazi n-1 -y IJacetic 
add) may be present En the test substance.] 
o procedurę 1 

Mobile phase and Sample soiution: Proceed a$ di- 
rected En the Assay. 

System suitability soiution: 4 pg/mL each of USP Ce¬ 
tirizine Hydrochloride RS and USP Cetirizine Related 
Compound A RS in Mobile phase 
Standard soiution: 0.5 |ig/mL of USP Cetirizine Hydro- 
chloride RS in Mobile phase 

Chromatographic system: Prepare as di rected in the 
Assay. 

(See Chromatography (621), System Suitability 0 
Run time: Three tEmes the retention time of cetirizine 
System suitability 

Samples: Standard soiution and System suitability 
sofution 

Suitability requirement$ 

Taiiing factor: NMT 2.0 for cetirizine, System suita¬ 
bility soiution 

Resolution: NLT 2.0 between cetErizine and ce¬ 
tirizine refated compound A, System suitability 
soiution 

Rełative standard deviation: NMT 2.0% cetirizine. 
Standard soiution 
Analysis 

Samples: Standard soiution and Sample soiution 
Calculate the percentage of each impurlty in the por¬ 
tion of Cetirizine hydrochloride taken: 

Result = (ru/r s ) x (Cs/Cu) x (1/F) x 100 

ru = peak response for each impunty from the 
Sample soiution 

^ - peak response for cetirizine from the 

Standard soiution 
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C s - concentration of USP Cetirizine Hydrocblorice 
RS in the Standard solution (mg/mL) 

Cu = concentration of Cetirizine Hydrotbioride in 
the Sample solution (mg/mL) 

F “ relative response factor (see Impurity Tobie 1 
for values) 

Acceptance criteria: See Impurity Table h 
Total impurities: NMT 03%, [NOT£— Disregard peaks 
bolow 0.02%.] 


Impurity Table 1 


Name 

Relative 

Retention 

Time 

Relative 

Response 

Factor 

Acceptance 

Criteria, 

NMT 

4-CBH- 1 

0,3 

1.4 

0.1 

Dimer b 

0.5 

1.8 

0.1 

2-Ch 1 oro cet irii 1 n e c 

0.B5 

0,49 

0.1 

Cetirizine related 
compound A rt 

0.9 

0.95 

0.1 

Cetirizine 

1.0 

__ 

_ 

Deschlorocetirizine^ 

Li 

0.45 

0.1 

CBHP' 

1.45 

1.6 

0.1 

Any individual un- 
specified impurity 


1.0 

OJ 


J 4-Chlorobenzhydrol. 

b 1 r 4-Bi$[(4-cNorophenyl}phenyimethyl]piperazine. 

* 2-[2-[4-[(2-Chlorophenyl)phenyłmethyl]piperazrrK7 -yl]ethoxy]acetk acid. 
d 2-[2 J4 J(4-Ghlorophenynpbenyjmethyl]piperazirł-l -yl]ethoxy]aeetk acid, 
ethyJ ester (cetirizine ethyf ester). 

* 2-|2-[4-(Dipheny!methyl]piperazin-l *yl]ethoxy]acetk acid. 

1 1 4(4-Chiorophenyi)phenylmelbyl]p(peraiine. 


• Procedurę z 

Solution A: 2 g/L tetrabutyl ammonium hydrogen sul- 
fate and 3 g/L of monobasic sodium phosphate mono- 
hydrate in water. Adjust with 1 N sodium hydroxide to 
a pH of 23 ± 0.05. 

Solution B: Methanol 

Buffer: 1.4 g/L monobasic sodium phosphate monohy- 
drate and 2.7 g/L of dibasic sodium phosphate 
heptahydrate. Adjust with either 1 IM sodium hydroxide 
or 10% phosphonc acid to a pH of 6.9 ± 0.1. 

Diluent: Acetonitrile and Buffer (1:1) 

Mobile phase: See the gradient table below. 


Time 

(mini 

Solution A 

£%1 

Solution B 

(°/c0 

Flow Ratę 
(mL/min) 

0 

58 

42 

1.2 

40 

58 

42 

1.2 

68 

20 

80 

1.5 

108 

20 

80 

1.5 

110 

58 

42 

1.2 

120 

58 

42 

1.2 


Standard solution: 2 pg/mL of USP Cetirizine Hydra¬ 
ch toride RS in Diluent 

Sample solution: 2 mg/mL cetirizine hydrochloride in 
Diluent 


Chromatographic system 
(See C hromatography (621), System Suitability.) 

Modę: LC 

Detectorr UV 232 nm 

Column: 4.6-rnm x 25<m; 5-jim parking LI 

Colom n temperaturę: 40° 

Injection size: 10 pL 
System suitability 
Sample: Standard solution 
Suitability reguirements 
Tailing factor: NMT 2 

Column effidency: NLT 6000 theoretica) plates 
Relative standard deviation: NMT 5.0% 

Analysrs 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of each impurity in the por- 
tion of Cetirizine Hydrochloride taken: 

Result = (ru/r 5 ) x (C s /Cu) x (1/F) x 100 

ru = peak response for each impurity from the 
Sample solution 

r$ = peak response for cetirizine from the 
Standard solution 

Cs = concentration of USP Cetirizine Hydrochloride 
RS in the Standard solution (mg/mL) 

Cu = concentration of Cetirizine Hydrochloride in 
the Sample solution (mg/mL) 

F s= relative response factor (see Impurity Table 2 
for values) 

Acceptance criteria: See impurity Tobie 2. 

Total impurities: NMT 0.3%. [Notę—D isregard peaks 
below 0.05%.] 


impurity Table 2 


Name 

Relatlve 

Retention 

Time 

Reffative 

Response 

Factor 

Accep¬ 
tance 
Criteria, 
NMT (%> 

Deschloroeetirizine* 

0.35 

0.56 

0.1 

Cetirizine ethanoh 

0,53 

1.2 

OJ 

CBHI* 

0,66 

1.3 

OJ 

2-C h lorocet rriz i ne ri 

030 

0.52 

0 1 

Cetirizine meLliyl ester 

0.81 

0.96 

0.1 

3-Chi oro cetirizine 1 

0.87 

0.52 

0.1 

Cetirizine 

1.0 

_ 

_ 

Cetirizine aeetic acida 

1,15 

0.97 

OJ 

Cetirizine N-oxfde* 

1.25 

0.81 

0.1 

4-CBH' 

1.55 

1.2 

OJ 

4-Chforobenzophe- 

nonei 

1.66 

0.50 

OJ 


* 2-f2-[4-(Diphenylrnethyl)piperazinl -yi]ethoxy}acetk acid. 

2 - {4 - [(4 -CNorop heny Ophe ny fmet hy Ijpiperazin -1 -y !}eŁha no I. 

E 1 -£(4 ■ Chlor Dpheny[)phenylmethyl]piperazine. 

d 2-(2-(4-[C2-Chforophenyt)pheny(methyl]piperazirt-l -y()ethoxy)aceUc acid. 
f Methyl 2*{2 J4 J(4-chroraphenyl)phenyimethyl]piperaziiv1 -yl}eLhoxy)ace- 
tatę. 

' 2-[2-[4-[{3-Oh1orophenyl)phenyimethyl]piperaziivT -yl]ethoxy]aeetk acid. 
3 2-{4-[(4-Chlorophenyl)phenylmerhyl]piperaLzin-1 -yljacetic acid. 

" 2-(2-('4-[(4'Chlorophenyi)(phefvyl)melJ , łyl]piper«LZin-I -yl)ethoxy)scetjc ac- 
id W’-oxide. 

1 4 - Chlorobenzhydro I, 
i (4 -C hloropheny l}phenyi methanone. 

Ł 1 , 4*Bist(4*chlorophenyl)phenylmethylJpiperazine. 
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Impurity Table 2 (Continued) 


Name 

Relative 

Retention 

Time 

Relatlve 

Response 

Factor 

Accep¬ 
tance 
Criteria, 
NMT < D /th 

Cetirizine dimer h 

2.48 

1.4 

0.1 

Any individual unspec- 
rfied imouritv 


1.0 

0,10 


* 2-{2-[4-(DiphenyJmethyl)pipGrazin-1 -yl]ethoxy}acetic acid, 
b 2-(4-[(4-Ch!orophGny l)phenylmethyt]piperazEn-1 -yl)ethanoL 
c 1 -[C4^Chlorophenyl)pheny3mGthyl]piperazfne. 

d 2-(2-{4-[(2-CHorophenyl)phenylmet:hyl]pśperazin-1 -yl)ethoxy)acetic acid. 

E Methyl 2~(2-(4-[(4*ch}orophenyi)phenylm ethy l]piperazirvT -yt)ethQxy)ace- 
tate, 

r 2-[2- [4 - [(3 -Ch! orop h eny! )p he ny I m ethy i] pi pera zi n-1 -y l]ethoxy] acetic acid, 
a 2 -{4 - [(4 -C h I ora p he ny l)p h eny I m t Ehy 3] p i perazi n-1-yl)a ceti c a dd, 
h 2-(2-(4-[{4-Chlorophenyl)(phenyl)methyl3pLperazin^ -y|}eLhoxy)acetk ac- 
id W-ojsrae. 

"4-Chlorobenzhydrol. 

l (4 -C hloro ph eny I) p h eny 3 m ethan one. 

k 1 ,4-Br5[(4<hforopheny f)phenyfmethyljpiperazine. 

SPEC i FIC TESTS 

® pH (791): 1,2-1, 8 , in an aqueous solution 1 in 20 

* Loss on Drying (731): Dry a sampie at 105° to a con- 

stant weight: it loses NMT 0,5% of its weight. 

ADDETIONAL REQU BREMENTS 

* Packaging and Storace: Preserve in tfght containers, 

protected from [ight and moisture. Storę at room 
temperatura, 

a Labeling; Labef it to indicate with which impurity proce- 
dures the artide complies, 

* USP Reference Standards (11) 

USP Cetirizine Hydrochloride R5 
USP Cetirizine Reiated Compound A RS 
(P5)“2-[2“[4“[(4-ChlorophenyS)phenylmethyl]ptperazfn- 
1 -y]]ethoxy]acetic acid ethy! ester dihyrochloride. 
CaaHaflCINjtOj * 2HC! 489.86 


CetirBzBne Hydrochloride Orał Solution 

DEFINITION 

Cetirizine Hydrochloride Orał Solution contains NU 90,0% 
and NMT 110.0% of the labeled amount of 
C 21 H 25 CIN 2 O 3 * 2HCI. 

IDENTIFICATION 

* A. The retention time of the major peak of the Sampie 

solution corresponds to that of the Standard solution, as 
obtained in the Assay , 

* B. Identification TESTS—GENERAL, Chloride <191): Meets 

the requirements 

ASSAY 
o Procedurę 

Solution A: Acetonitrile 

Solution B: 1.36 g/L of monobasic potassium phos- 
phate in water. Adjust with a 2% solution of phosphoric 
acid in water to a ph of 3.5 ± 0.05. 

Diluent: Acetonitrile and water (3:7) 

Mobile phase: See the gradient table below. 


Time 

fmiiO 

Solution A 

Solution B 
(%.) 

0 

5 

95 

15 

5 

95 

22 

25 

75 

35 

25 

75 

40 

5 

95 

50 

5 

95 


Standard stock solution: 5 mg/ml of USP Cetirizine 
Hydrochloride RS in water 

Standard solution: 0.1 mg/ml of USP Cetirizine Hydro¬ 
chloride RS in Diluent, from the Standard stock solution 
Sampie solution: Transfer an amount of Orał Solution 
to a suitable volumetric fiask to obtain a nominał con- 
centration of 0.1 mg/mL of cetirizine hydrochloride, 
Dissoive in 60% of the fiask volume of Diluent by 
swirling* Sonicate 3 min, and di lute with Diluent to voh 
u me. Pass through a suitable filter. 

Chromatographic system 
(See Chromatograpny (6 21), System Suitability,) 

Modę: LC 

Detector: UV 233 nm 

Column: 4.6-mtn x 25-cm; 5-jum packing LI 0 

Column temperaturę: 50° 

Row ratę: 2 mL/min 
Injection size: 20 pL 
System suitabifity 
Sampie: Standard solution 
Suitability requirements 
Taiiing factor: NMT 1.5 
Relative standard deviation: NMT 1.0% 

Analysis 

Samples: Standard solution and Sampie solution 
Calculate the percentage of C^iHzsCIN^Oj ■ 2HCI in Uie 
portion of Orał Solution taken: 

Result = (ru/rs) x (C 5 /C L i) x 100 

ru - peak response from the Sampie solution 

r$ = peak response from the Standard solution 

Cs = concentration of USP Cetirizine Hydrochloride 
RS in the Standard solution (mg/mL) 

Cu = nominał concentration of cetirizine 

hydrochloride in the Sampie solution 
(mg/mL) 

Acceptance criteria: 90.0%-1 10.0% 

PERFORMANCE TESTS 

* Deuyerable Voluivie (698); Meets the requirements 

IMPURITIES 
Organie Impurities 

* Procedurę 

Solution A: Transfer 50 mL of water to a 100-mL volu- 
metric fiask, add 5.5 ml of sulfuric acid, and di lute 
with water to volume. 

Mobile phase: Acetonitrile, water, and Solution A 
(965:33:1) 

Diluent: Acetonitrile and water (7:1 3) 

Standard solution: 6 jig/mL of USP Cetirizine Hydro- 
rhforirie RS in Diluent 

Sampie solution: 0,6 mg/ml of cetirizine hydrochlo¬ 
ride in Diluent ♦ Transfer an amount of Orał Solution Lo 
a suitable Yolumetric fiask, dissolve in Diluent f sonicate 
for 10 min, and dilute with Diluent to volume. Pass 
through a suitable filter. 
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Chromatographic system 

(See Chromatography (62 1), System Suitability.) 

Modę: LC 

Detector: UV 230 nm 

CoJumn: 4.6-mm x 25-cm; 5-pm packing 13 
Column temperaturę: 30° 

Flow ratę: 2 ml/min 
Injection size: 10 pL 
System suitability 
Sample: Standard sofution 
Suitability requrrements 

Column effidency: NLT 10,000 theoretrcal plates 

Tailing factor: NMT 1.5 

Relative standard deviation: NMT 5.0% 

Analysis 

Samples; Standard solution and Sample solution 
Calculate the percentage of eadi impurity in the por- 
tion of Orał Solution taken: 

Resuft - (ru/rs) x (C 5 /Cu) x 100 

r u - peak response for each impurity from the 
Sample solution 

r 5 = peak response for cetirizine from the Standard 
solution 

Cs ~ eoncentration of USP Cetirizine Hydrochloride 
RS in the Standard solution (mg/ml) 

Cu - nominał eoncentration of cetirizine 

hydrochloride in the Sample sofution 
(mg/ml) 

Acceptance criteria: See impurity Tobie h 
Totaf impurities: NMT 0.8% 


impurity Table 1 


Marne 

Relativ@ 

Retention 

Time 

Accep¬ 

tance 

Criteria, 

NIVIT 

Cetirizine atetic add B 

0.69 

pb 

2-Chlorocetinzine* * 

0.83 

P 

Cetirizine 

1.00 

__ _ 

Cetirizineethanoh 

1.30 

P 

Ethoxvcetir1zine e 

1.38 

P 

CBHPi 

1.52 

P 

Propylene glycol ester of cetirizine 
fdiastereamer l)s 

1.53 

0.2 

Propylene glycol ester of cetirizine 
fdlastereomer 2)9 

1.61 

0.2 

D esc h 1 o roceti rrzl n e h 

1.65 

P 

Glycervl ester of cetirizine 1 

2.20 

0.5 

Anv indiyidual unspecifted imourity 

—. 

0.2 



2-[4-[(4-Chlaropheny[)phenylmethyl]pfpera2in-1 -yljacetic acid, 
b P = Process impurity. Provided for Information only; the content is not 
caEcutated and not reported, The content fs ton troi fed in the drug sub~ 
stance monograph. 

c 2 - [2-[4-[(2-Chioropheny I)pheny Imethy I]piperazin-1 -yl]ethoxy]acetic acid. 
d 2-[4-[(4-Chlorophenyl)pheny[methyl]prperazin“1 *y[]ethanol. 

2'[2-t2-[4-[(4*Chlorophenyl)phenylmethyl]piperazfn*1 *yl]ethoxy] ethoxy- 
Jacetic add (ethoxycetirizine). 
f 1 -[(4^ChJorophenyJ)phenylmethy]]piperazine. 
a 2-Hydroxypropyl 2-(2-(4-[(4*ch|orophenyhphenylmethyf]piperazfn*l - 
yl}ethoxy)acetate. 

2- (2 ■ [4 -(Di p h e nyJm e thyI) p i p erazi n ■ 1 -y i jeth oxy] ate tic add< 

1 2, 3-Dlhydroxy propyl 2-C2-{4-[C4’Chtorophenyl)phenyEmethyijpiperazin-l - 
yr)ethoxy)acetate. 

SPECIFIC TESTS 

* PH (791): 4.0-5.1 

* MiCROBIAL ENUMERATION TESTS (61) and TlSTS FOR SPECI^ 

FIED MicrogrcanismS (62): The total aerobic microbial 
count does not exceed 100 cfu/mL, and the total com- 
bined mofds and yeasts count does not exceed 10 cfu/ 


mL.lt meets the reguirements of the tests for absence of 
Escherichia coli. 

ADDiTHONAL REQUlREMEfMTS 

* Packaging and Storage: Preserve in wellcłosed contain- 
ers, and protect from light. Storę at contro!fed room 
temperaturę or in a cola place. 

a USP Reference Standard s <11) 

USP Cetirizine Hydrochloride RS 


CetBrgzirae HydrochBoride TabBets 

DEFINITION 

Cetirizine Hydrochloride Tablets contain NLT 90.0% and 
NMT 110*0% of the labeled amount of cetirizine hydro¬ 
chloride (CsiHzsCINaOi * 2HCI). 

IDENTIFICATION 

* A. The retention time of the major peak of the Sampfe 
sofution corresponds to that of the Standard solution , as 
obtained in the Assoy. 

ASSAY 

* Procedurę 

Solution A: 2 N sulfunc acid and water (2:33) 

Buffer: 2.9 ml/L of phosphorrc acid in water 
Mobile phase: AcetonitrEJe and Buffer (3:7) 

Diluent: Acetonitrile, Sofution A, and water (100:1:1 00) 
Standard solution: 0.2 mg/mL of USP Cetirizine Hydro¬ 
chloride RS in Diluent 

Sample solution: 0.2 mg/ml of cetirizine hydrochloride 
in Diluent from NLT 20 powdered Tablets. [Notę —Soni- 
cate, if neccssary.] 

Chromatographic system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 230 nm 

Column: 4.6-mm x 25-cm; 5-pm packing LI 

Flow ratę: 1.5 mL/min 

Injection volume: 10 jil 

Run time: 1.3 limes the retention time of cetirizine 
System suitability 
Sample: Standard solution 
Suitability requirements 
Tailing factor: NMT 2.0 
Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of ce¬ 
tirizine hydrochioride (C^HzsClNzCb ■ 2HCI) in the por- 
tion of Tablets taken: 

Result = (te/rs) x (Cd Cu) X 100 

ru - peak response from the Sample solution 

rj = peak response from the Standard solution 

G = eoncentration of USP Cetirizine Hydrochloride 
RS in the Standard solution (mg/mL) 

Cy “ nominał eoncentration of cetirizine 

hydrochloride in the Sample solution 
(mg/mL) 
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Acceptance criteria: 90.0%-110,0% 

PERFORMANCE TESTS 
® DjSSGLUTION (711) 

Test 1 

Medium: Water; 900 mL ; degassed 
Apparatus 2: 50 rpm 
Time: 30 min 

Buffer: 2.9 mL/L of phosphork add in water 
Mobile phase: Acetonitrile and Buffer (2: 3) 

Standard solution: 11 ]ig/mL of USP CetErizine Hydro¬ 
chloride RS in water. This solution can be stored for 48 
h at room temperaturę. 

Sample solution: Pass a portion of the solution under 
test through a suitable filter of 0.45-jim porę size. 
Chromatographic system 
(See Chromatograpny (62']), System Suitabiiity,) 

Modę: LC 

Detector: UV 230 nm 

Cofumn: 4,6-mm x 25-cm; 5-pm packing LI 

Flow ratę: 1 mL/min 

tnjection volume: 50 \xl 

Run time: 1.3 times the retention time of cetirizine 
System suitabiiity 
Sample: Standard solution 
Suitabiiity reauiremenfs 
Talling factor: NMT 2,0 
ReJath/e standard deyiation: NMT 2*0% 

Analysls 

Samples: Standard solution and Sample solution 
CaJculate the percentage of the labeled amount of ce¬ 
tirizine hydrochloride (C 2 iH 2 sCiN ? 0 3 • 2HCI) dissolved: 

Result = (f u /ft) x (Cs/L) X Vx 100 

r u = peak response from the Sample solution 

Cs = peak response from the Standard solution 

Cs = concentration of USP Cetirizine Hydrochloride 
RS in the Standard solution (mg/mL) 

L - iabel daim (mg/Tablet) 

V = volume of Medium, 900 mL 
Tolerances: NIT 80% (Q) of the labeled amount of 
cetirizine hydrochloride (C 21 H 25 CIN 2 O 3 ■ 2HCI) is 
dissoJved. 

Test 2: If the product complles with this test, the label- 
ing indicates that it meets USP Dissoiution Test 2. 
Medium: Water; 900 mL 
Apparatus 2: 75 rpm 
Time: 30 min 

Buffer: 0.4 g/L of 1-heptane sulfonie acid scdlum salt 
Mobile phase: Acetonitrile and Buffer (50:50). Adjust 
with 0.1 N sulfuric acid to a pH of 3,5. 

Standard solution: 11 pg/mL of USP Cetirizine Hydro¬ 
chloride RS in Medium 

Sample solution: Pass a 20-mL portion of the solution 
under test through a nylon filter of 0.45-^m porę size, 
Discard the first 10 mL of the filtrate. 

Chromatographic system 
(See Chromatograpny (62 1 ) f System Suitabiiity.) 


Modę: LC 

Detector: UV 210 nm 

Cofumn: 3.9-mm x 30-cm; 10-pm packing LI 
Flow ratę: 1,5 mL/min 
Injectlon volume: 50 \xl 

Run time: 1 .6 times the retention time of cetirizine 
System suitabiiity 
Sample: Standard soi u tion 
Suitabiiity reauirements 
Tailing factor: NMT 2,0 
Relative standard deviation: NMT 2,0% 

Analysls 

Samples: Standard solution and Sample solution 
Caiculate the percentage of the labeled amount of ce¬ 
tirizine hydrochloride (CiiHzsCINzCb * 2HC1) dissolved: 

Result = (tufn) x (Cs/L) x V x 100 

r u = peak response from the Sample solution 

rs = peak response from the Standard solution 

Cs ~ concentration of USP Cetirizine Hydrochloride 
RS In the Standard solution (mg/mL) 

L = Iabel daim (mg/Tablet) 

V - yolume of Medium, 900 mL 

Tolerances: NLT 80% (Q) of the labeled amount of 
cetirizine hydrochloride (C 21 H 25 CIN 2 O 3 - 2HCI) is 
dtssolved. 

Test 3: If the product complies with this test, the label- 
ing indicates that it meets USP Dissoiution Test 3. 
Medium: Water; 900 mL 
Apparatus 2: 50 rpm 
Time: 30 min 

Standard solution: {L/900) mg/mL of USP Cetirizine 
Hydrochloride RS in water, where L is the tabel daim 
of cetirizine hydrochloride, in mg/Tablet 
Sample soJutlon: Centrifuge a portion of the solution 
under test for NLT 15 min at 3000 rpm, 

Instrumental conditions 
(See Ultravioiet-Visible Spectroscopy (857),) 

JV 1 ode: UV 

Analytical wavelength: UV 231 nm 
Blank: Medium 
Path length: 1 cm 
Analysls 

Samples: Standard solution and Sample solution 
Caiculate the percentage of the labeled amount of ce¬ 
tirizine hydrochloride (C 21 H 25 CIN 2 O 3 ' 2HCI) dissolved: 

Result = (Au!As) x (Cs/iL) x V x 100 

A u - absorbance of the Sample solution 
As = absorbance of the Standard solution 
Cs - concentration of USP Cetirizine Hydrochloride 
RS in the Standard solution (mg/mL) 

L = Iabel daim (mg/Tablet) 

V - voiume of Medium, 900 mL 

Tolerances: NLi 80% (Q) of the labeled amount of 
cetirizine hydrochloride (C 21 H 25 CIN 2 O 3 * 2HC1) is 
dIssolved, 

• UNIFORMITY OF DOSACE Units (905): Meet the 

reguirements 

IMPURITIES 

* ORGANSC IMPURITIES 

Solution A: 2 N sulfuric acid and water (2:33) 

Buffer: 3.4 g/L of tetrabutyl ammonium hydrogen sul- 
fate in water 

Diluent: Acetonitrile, Solution Ą and water (910:27:63) 
Mobile phase: Acetonitrile, Solution A, and Buffer 
(93:5:2) 

Standard solution: 1,5 jag/mL of USP Cetirizine Hydro¬ 
chloride RS in Diluent 

Sample solution: 0.5 mg/mL of cetirizine hydrochloride 
in Diluent from NLi 20powdered Tablets. [NOTĘ —Son?- 
cate, If necessary.] 
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Chromatographrc system 

(See Chromatograpny (621), .System Suitability.) 

Modę; LC 

Detector: UV 230 nm 

Column: 4.0-mm x 25-cm; 5-\m packing L3 
Flow ratę: 0.8 mL/min 
Injection voiume: 20 pL 

Ryn time: 2.5 times the retention time of cetirizine 
System suitability 
Sam ple: Standard solution 
Suitabilrty requirements 
Tailing factor: NMT 2.0 
Relative standard deviation: NMT 10.0% 

Analysis 

Samples; Standard solution and Sample solution 
Calculate the percentage of each impurity tn the por* 
tion of Tablets taken: 

Result = (rufr s ) x (Q /Cu) x (1 ff) x 100 

ru = peak response of each impurity from the 
Sample solution 

r% - peak response of cetirizine from the Standard 
solution 

Cs ~ coneentration of USP Cetirizine Hydrochloride 
RS in the Standard solution (mg/mL) 

Co - nominał concentration of cetirizine 

hydrochloride in the Sample solution 
(mg/mL) 

F = relative response factor (see labie 1) 
Acceptance criteria: See Table L 


Table 1 


Na me 

Relatrve 

Retention 

Time 

Relative 

fteępnnte 

Factor 

Acceptance 

Criteria, 

NMT 

Cetirizine lactose 
ester 

0.56 

1.0 

0.5 

Cetirizine 

1.0 


_ 

Cetirizine etbanoi 1 ' 

1.67 

1.2 

0,4 

Any umpecified 
dearadatłon oroduct 

— 

— 

0.2 

To tal irnpurities 

— 

—. 

1 


J 6 O- [ 2 (2- (4 -[(4-Ch forop heny l)(phe nyI )melhyIJpipe razi n-1 -y!) 
ethoxy Jacety l] g a lac topyran osyi 1 )^D -gl uc o py ran ose . 

u 2-[4- [(4-Chlo rop heny I )p lieny I rn e thyI] p i perazi n *1 -yl]etha no!. 


ADDITIONAL REQUIREMENTS 

* Packagjng and Storace: Preserve in well-closed contain- 
ers, and storę belo w 30°. 

* Labeling: When morę than one Dissolution test is given, 
the labeling States the Dissolution test used only if Test I 
is not used 

* USP Reference Standards (11) 

USP Cetirizine Hydrochloride RS 


Cetirizine Hydrochloride Orally 

Disintegrating Tablets 

DEFINITION 

Cetirizine Hydrochloride Oralfy Disintegrating Tablets con- 
tain NLT 90.0% and NMT 110.0% of the mbeled amount 
of cetirizine hydrochloride (C?i H 25 CIŃ 2 O 3 ■ 2 HCI). 

IDENTIFICATION 

* A. TTie retention time of the major peak of the Sample 
solution corresponds to that of tne Standard solution , as 
obtained in the 4ssoy. 


• B. The UV spectrum of the major peak of the Sample 

solution corresponds to that of the Standard solution, as 
obtained in the Assoy. 

ASSAY 

* Procedurę 

Buffer A: Dtssolve 1 3.2 g of sodium 1 -deeanesulfonate 
in 2760 ml of water. Ada 5.5 g of monobasic sodium 
phosphate and 1.2 ml of phospborie add. Pass through 
a suitable filter. 

Buffer B: Dissolve 13.2 g of sodium 1 -decanesulfonate 
in 2000 mL of water. Add 5.5 g of monobasic sodium 
phosphate and 1.2 mL of phosphoric add. Pass through 
a suitable filter. 

Solution A: Acetonitrile and Buffer A (31:69) 

Solution B: Acetonitrile and Buffer B (50:50) 

Mobrle phase: See Table h 


Table 1 


Time 

(mini 

Solution A 

Solution B 

(%) 

0 

100 

0 

35.0 

0 

100 

35,1 

100 

0 

4S 0 

100 

0 


Diluent: Acetonitrile and 0.01 N hydrochloric acid 
(20:80) 

System suitability stock solution: 0,04 mg/mL of USP 
Meclizine Related Compound A RS, prepared as follows. 
Transfer a quantity of tne compound mto a suitable vol- 
umetric fiask. Add 5% of the fiask volume of acetonitrile 
to dissolve the components. Sonicate if needed, Dilute 
with Diluent to volume. 

System suitability solution: 0.4 mg/mL of USP Ce¬ 
tirizine Hydrochloride RS and 1,2 pg/mL of USP 
Meclizine Related Compound A RS, prepared as follows, 
In a 100 -mL voJumetric fiask, disso!ve 40 mg of USP 
Cetirizine Hydrochloride RS in Diluent , and fhen pipette 
3,0 mL of tne System suitability stock solution. Dilute 
with Diluent to volume. 

Standard solution: 0.4 mg/mL of USP Cetirizine Hydro- 
chloride RS in Diluent 

Sample solution: Nominally 0,4 mg/mL of cetirizine hy¬ 
drochloride, prepared as follows. Transfer 20 Tablets 
into a 500-mL volumetric fiask, add 375 mL of Diluent, 
and stir for at least 30 min, Dilute with Diluent to vol- 
ume and pass a port!on of this solution through a suita¬ 
ble filter (GHP or PVDF), discarding the first 1 mi of 
filtrate, 

Chromatographtc system 

(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 230 nm. For Identification test B , use a 
diodę array detector in the rangę of 210-300 nm. 
Column: 4.6-mm x 15-cm; 3.5-pm packing LI 
Column temperaturę: 30° 

Flow ratę: 1.5 mL/min 
Injection volume: 20 pL 
System suitability 

Samples: System suitability solution and Standard 
solution 

|Note—I dentify the components on the basis of tlieir 
relatJve retention times, as shown in Table 2 ] 

Suitability reguirements 

Resolution: NLT 1.5 between cetirizine and meclizine 
related compound A, System suitability solution 
Relative standard deviation: NMT 2.0%, Standard 
solution 
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Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of ce¬ 
tirizine hydrochloride (C 21 H 2 SCIN 2 O 3 - 2 HCI) in the por- 
tion of Tabtets taken: 

Result = (ro/rs) x (C s /Cu) x 100 

r a - peak response from the Sample wlutinn 

n = peak response from the Standard solution 

Q - concentration of USP Cetirizine Hydrochloride 
RS in the Standard soiutton (mg/mL) 

Cy = nominał concentration of cetirizine 

hydrochloride in the Sample solution 
(mg/mL) 

Acceptance criteria: 90.0%-l 10.0% 

PERFORMANCE TE5TS 

• DlSINTEGRATION (701): NMT 30 s 
ł Dissolutiom {711) 

Medium: pH 6.5 phosphate buffer (4 .77 g/L monobasic 
potassium phosphate and 2.62 g/L of dibasic potassium 
phosphate); 900 ml, degassed by USP procedurę 
Apparatus 2: 50 rpm 
Time: 15 min 

Buffer: 2.7 g/L of monobasic potassium phosphate in 
water Add 0.6 ml/l of phosphoric acid. 

Mobile phase: Acetonitrile and Buffer (33:67) 

Diluent: Acetonitrile and 0.01 N hydrochloric acid 
(20:80) 

Standard stock solution: 0.1 mg/mL of USP Cetirizine 
Hydrochloride RS in Diluent 

Standard solution: 0.01 mg/mL of USP Cetirizine Hy- 
drochloride RS from Standard stock solution , in Medium 
Sample soiutton: Pass a portion of the solution under 
test through a suitahle filter of 0.45-pm porę stze, dis- 
carding the first 1-2 mL. 

Chromatographic system 
(See Chromatograpny <621X System Suitability.) 

Modę: LC 

Detector: UV 230 nm 

Column: 4.6-mm x 7.5-cm; 3.5-jim packing LI 
Column temperaturę: 40 d 
Flow ratę: 2.5 mL/min 
Injection volume: 100 pL 

Run time: 2.7 times the retention time of cetirizine 

System sultability 
Sample: Standard solution 
Suitabillty reguirements 
Tailfng ractor: NMT 2.0 
Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of ce¬ 
tirizine hydrochloride (C 21 H 25 CIN 2 O 3 - 2HCI) dissolved: 

Result = (fuM) x Cs x 1/1 x K x 100 

ry = peak response from the Sample solution 

r s “ peak response from the Standard solution 

Cs - concentration of U5P Cetirizine Hydrochloride 
RS in the Standard solution (mg/mL) 

L = label claim (mg/Tablet) 

V - volume of Medium, 900 mL 
Tolerances: NLT 80% (Q) of the labeled amount of ce¬ 
tirizine hydrochloride (C^tHjsCINsOs * 2HC1) is dissolved. 

• Uniformity of Dosage Units (905): Meet the 

requirements 

IMPURITIES 

• ORGANIC IMPURITIES 

Buffer A, Buffer B, Solution A, Solution B, Mobile 
phase, and Diluent: Proceed as directed in the Assoy. 
System suitabillty stock solution: 0.04 mg/mL each of 
USP Cetirizine Related Compound G RS, USP Cetirizine 


Related Compound B RS, USP 4-Chlorobenzophenone 
RS, USP Meclizine Related Compound A RS, and USP 
Cetirizine Related Compound A RS, and 0.06 mg/mL 
each of USP Hydroxyzine Related Compound A RS and 
USP Cetirizine Related Compound C RS, prepared as 
foilows. Transfer a guantity of each compound into a 
suitable volumetric fiask. Add 5% of the fiask volume of 
acetonitrile to drssolve the compounds. Sonicate as 
nceded. Diiute with Diluent to volume. 

System suitabillty solution: 0.4 mg/mL of USP Ce¬ 
tirizine Hydrochloride RS; 1.2 pg/mL each of USP Ce¬ 
tirizine Related Compound G RS, USP Cetirizine Related 
Compound B RS, USP 4-Chlorobenzophenone RS, USP 
Meclizine Related Compound A RS, and USP Cetirizine 
Related Compound A RS; and 1,8 pg/mL each of USP 
Hydroxyzine Related Compound A RS and USP Ce¬ 
tirizine Related Compound C RS, prepared as foilows. In 
a 100-mL volumetric fiask, dissolye 40 mg of USP Ce¬ 
tirizine Hydrochloride RS in Diluent , and tnen pipette 
3,0 mL or the System suitabillty stock solution, Difute 
with Diluent to volume. 

Standard stock solution: 0.04 mg/mL each of USP Ce¬ 
tirizine Hydrochloride RS, USP Cetirizine Related Com- 
ound G RS, USP Hydroxyzine Related Compound A 
S, and USP 4-Chlorobenzophenone RS, prepared as 
foilows. Transfer a quantfty of each compound into a 
suitable volumetric fiask, Add 5% of the fiask volume of 
acetonitrile to dissolve the compounds. Sonicate if 
needed. Diiute with Diluent to volume. 

Standard solution: 0.8 jig/mL each of USP Cetirizine 
Hydrochloride RS, USP Cetirizine Related Compound C 
RS, USP Hydroxyzine Related Compound A RS, and USP 
4 -Chlorobenzophenone RS from Standard stock solution t 
in Diluent 

Sample solution: Nominally 400 pg/mL of cetirizine hy¬ 
drochloride, prepared as foilows. Transfer 20 Tabiets 
into a 500-mL volumetric fiask, add 375 mL of Diluent, 
and stir for at least 30 min. Diiute with Diluent to vol- 
ume and pass a portion of this solution through a suita¬ 
ble filter (GHP or PVDF), discarding the first 1 mL of 
filtrate. 

Chromatographic system 

(See Chromatograpny (621), System Suitabillty.) 

Modę; LC 

Detector: UV 230 nm and 260 nm 
Column: 4.6-mm x 15-cm; 3.5-pm packing LI 
Column temperaturę: 30° 

Flow ratę: 1.5 mL/rnin 
Injection volume: 50 piL 

System sultability 

Samples: System sultability solution and Standard 
solution 

Sultability requirements 

Resolution: NLT 1.5 between cetirizine and meclizine 
related compound A, System suitabillty solution 
Relative standard deviatlon: NMT 10.0% for each 
component. Standard solution 

Analysis 

Samples: Standard solution and Sample solution 
Chromatograph the System suitabillty solution, and iden- 
trfy the components on the basis of their relative re¬ 
tention times, as shown in labie 2. Use the peak re¬ 
sponse at 260 nm for 4-chlorobenzophenone. Use 230 
nm for all other degradation products. 

Calculate the percentage of cetirizine related compound 
G, hyriroxyzine related compound A, and 
4-chlorobenzophenone in tne portion of Tabiets taken: 

Result ~ (ru/r 5 ) x (Cs/C v ) x 100 

r u - peak response of cetirizine related compound 
G, hydroxyzine related compound A, or 
4-chlorobenzophenone from the Sample 
solution 
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O = peak response of the appropriate USP 
Reference Standard from the Standard 
solution 

Cj = concentration of the appropriate USP 

Reference Standard in the Standard solution 

Cu = nominał concentration of cetirizine 

hydrochloride in the Sample sofution (pg/mL) 
Ca Iculate the percentage of all other degradation 
Products in the portion of Tablets taken: 

Result = (ru/rs)x (Cs/Cu) x 100 

fi/ = peak response of any other degradation 
product from the Sampfe solution 

A = peak response of cetirizine from the Standard 
solution 

Cs = concentration of USP Cetirizine Hydrochloride 
RS in the Standard solution (pg/mL) 

Cu = nominał concentration of cetirizine 

hydrochloride in the Sample solution (|ig/mL) 

Aeceptance criteria: See Table 2. Disregard any peak 
less than 0.05%. 



Table 2 


Compound 

Refatfre 

Retention 

Time 

Wavelength 

(nml 

Aeceptance 
Criteria, 
NMT t%y 

Cetirizine related 
comoound 0 

0.88 

230 

0.2 

Meciizine related 
compound A 

0.95 

230 

0,2 

Cetirizine 

1.00 

230 

_ 

Bromocetirfzine 

1.07 

_ 

p a 

Cetirizine related 
compound C 

1.09 

— 

p a 

Cetirizine related 
compound G 

1.15 

230 

0.2 

Hydroxyzine 

related 

Compound A 

1.23 

230 

0.2 

4-Chlombenzo- 

phenone 

1.45 

260 

0.2 

Cetirizine related 
compound A 

1,53 

230 

0.2 

Any IndMdual 
unspecified 
degradation 
product 

— 

230 

0.2 

Totaf degradation 

0 rod u cis 

— 

— 

0.8 


4 Process impurity induded in the table for Identification only. Proceas im- 
punties are controlled in the dryg substance, and are not to be reported 
of included in the totai impurities for the drag product. 


ADDITIONAL REQUIREMENTS 

* Packaging and Storage: Preserve in tight containers. 

Storę at contro!led room temperaturę. 

® USP Reference Standards (11) 

USP Cetirizine Hydrochloride RS 
USP Cetirizine Related Compound A RS 
2-(2-(4H(4-Ch[orophenyi)phenylmethyl]piperazrn- 
1 -yl}ethoxy)acetic acta, ethyl ester dihydrochloride, 
CaiH»CIN 2 Ó 3 - 2HCI 489.86 
USP Cetirizine Reiated Compound 8 RS 
2-(4-Benzhydrylpiperazin-l -yl}ethan-l -oL 
CnHnNiO 296.41 
USP Cetirizine Related Compound C RS 
2-(2-{4-[(4-Chlorophenyi)phenylmethyl]piperazin- 
1 -yl}ethaxy)acetamide. 


C^CINjO* 387.90 
USP Cetirizine Related Compound G RS 
2H4*[{4*Chlorophenyl)phenylmethyl)piperazin* 
1 -yl)ethanol 
CiiHnCINiO 330.85 
USP 4-Chlorobenzophenone RS 
(4-Chlorophenyi)phenyimethanone. 

C 13 H 9 CIO 2 T 6.66 


USP Hydroxyzine Related Compound A RS 
1-[C4-Chlorophenyl)phenylmethyl]piperazine. 
C 17 H 19 CIN 2 286.80 


USP Meciizine Related Compound A RS 
4-ChforobenzhydroL 
OiiHiiCIO 218.68 


Cetirizine Hydrochloride and 
Pseudoephedrine Hydrochloride 
Extended-Release Tablets 


DEFINITION 

Cetirizine Hydrochloride and Pseudoephedrine Hydrochlo¬ 
ride Extended-Release Tablets contain NLT 90.0% and 
NMT 110.0% of the labeled amount of cetirizine hydro¬ 
chloride (C^H^CINiOj * 2HCI} and pseudoephedrine hy¬ 
drochloride (C 10 H,sNO * HCI). 

IDENTIFICATION 

A. The retention times of the major peaks of the Sample 
sofution correspond to those of the Standard solution f as 
obtained in the Assoy. 

ASSAY 

* Cetirizine Hydrochloride 

Buffer: 3.5 gfl of monobasic ammonium phosphate 
and 1.0 g/L of tetrabutylammonium bisulfate in water. 
Adjust with phosphoric acid to a pH of 2.5. 

Diluent: Methanol and Buffer (2:3) 

Solution A: Acetonitrile, methanol, and Buffer (9:2:29) 
Solution B: Acetonitrile 
Mobife phase: See Table h 


Table 1 


Time 

(miny 

Solution A 

(%y 

Solution B 

(%y 

0 

100 

0 

27.0 

100 

0 

30,0 

0 

100 

30.1 

100 

0 

35.0 

100 

0 


Standard stock solution: 0,5 mg/ml of USP Cetirizine 
Hydrochloride RS in Diluent [Notę —Sonicate to 
dissofve,] 

Standard solution: 0.025 mg/mL of USP Cetirizine Hy¬ 
drochloride RS in Diluent from the Standard stock 
solutfon 

Sample sofution: 0,025 mg/ml of cetirizine hydrochlo¬ 
ride (from NMT 10 ftnely powdered Tablets) prepared 
as follows. Dlssolve the Tablets first in methanol, using 
22.5% of the finał fiask volume. Sonicate for NLT 20 
min with vigorous swirling every 5 min. To the solution 
add a volume of Buffer equal to 26% of the finał fiask 
volume. Al Iow the solution to equilibrate to room tem¬ 
peraturę, Dilute with Diluent to vo)ume. Pass a portion 
through a membranę filter of 0.45-pm porę size. 

Chromatographic system 
(See Chromatograpny (621), System Suitability*) 
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Modę: LC 

Detector: UV 230 nm 

Column: 4,6-mm x 15-cm; 3.5-pm packing LI 
Temperatures 
Column: 30° 

Autosampler: 5° 

Flow ratę: 1 mL/min 
Injection volume: 25 pL 
System suitability 
Sam ple: Standard solution 
Suitability requirements 
Column efficiency: NLT 3000 theoretical plates 
Tarfing factor: NMT 1,5 
Relative standard deviation: NMT 2.0% 

Analysis 

Sampies: Standard solution and Sampfe solution 
Calculate the pereentage of cetirizine hydrochtoride 
(C 21 H 25 CIN 2 O 3 * 2 HC!) in the portion of Tablets taken: 

Result - (ru/fs) x (C s/Cu) x 100 

ru = peak response of cetirizine from the Sample 
solution 

rj - peak response of cetirizine from the Standard 
solution 

Cs = concentration of USP Cetirizine Hydrochloride 
RS in the Standard solution (mg/rnL) 

Cu - nominał concentration of cetirizine 

hydrochloride in the Sample solution 
(mg/mL) 

Acceptance criteria: 9G,G%-110.0% 
a PSEU DOEPHEDRINE HYDROCHLORIDE 

Buffer: 0,8 g/L of ammonium acetate in water. To 1 L 
of the solution add 1,0 mL of triethyiamine. Adjust with 
g la ciał acetlc add to a pH of 4.5. 

Mobile phase: Acetonitrile and Buffer (3:7) 

Standard solution: 0,5 mg/mL of USP Pseudoephedrine 
Hydrochloride RS in Mobile phase , [Notę—S onicate to 
dissolve.] 

Sample stock solution: 2,4 mg/mL of pseudoephedrine 
hyarochloride (from 5 finefy powdered Tabfets) pre- 
pa red as follows* Dissolve the crushed Tabfets first in 
acetonitrile, using 24% of the finał fiask voiume* Soni¬ 
cate for NLT 15 min. To the solution add a vo!ume of 
Buffer equal to 56% of the finał fiask volume, Sonicate 
for NLT 15 min* Shake the fiask for NLT 10 min. Allow 
the sofution to egutlibrate to room temperatura. Dilute 
with Mobile phase to volume* Centrifuge a portion for 
15 min to obtaln a dear supematant, 

Sample solution: 0,5 mg/mL of pseudoephedrine hy¬ 
drochloride in Mobile phase from the Sample stock solu* 
t/on. Pass the solution through a membranę fiiter of 
0.45-pm porę stze, 

Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę; LC 

Detector: UV 254 nm 

Column: 4*6-mm x 15-cm; 5-pm packing L9 

Flow ratę: 1.5 mL/min 

Injection volume: 25 pL 

Run time; 2 times the retention time of 


solution 

Suitability reguirements 
Column efficiency: NLT 1000 theoreticai plates 
Tailing factor: NMT 2*0 
Relative standard deviation: NMT 2.0% 

Analysis 

Sampies: Standard sofution and Sample solution 

Calculate the pereentage of pseudoephedrine hydro¬ 
chloride (C10H15NO - HCI) in the portion of Tablets 
taken: 


pseudoephedrine 
System suitability 
Sample: Standard 


r u = peak response of pseudoephedrine from the 
Sample solution 

Cs = peak response of pseudoephedrine from the 
Standard solution 

Ci = concentration of USP Pseudoephedrine 

Hydrochloride RS in the Standard solution 
(mg/mL) 

Cu - nominał concentration of pseudoephedrine 
hydrochloride in the Sample solution 
(mg/mL) 

Acceptance criteria: 90.0%-110.0% 

PERFORMANCE TE5T5 
* Dissolution (711) 

Test 1 

Medium: 0.1 N hydrochloric add; 500 mL, deaerated 
Apparatus 1: 100 rpm 

Time: 30 min for cetirizine hydrochloride and 30 min 
(used only for adjustments in the calcułations); 1, 2 t 
and 6 h for pseudoephedrine hydrochloride 
Buffer: 0.77 g/L of ammonium acetate in water. To 1 L 
of the solution add 1*0 mL of triethyiamine* Adjust 
with gladaE acetic acid to a pH of 4*5 ± 0.05, 

Mobile phase: Acetonitrile and Buffer (3:7) 

Standard stock solution: 0.5 mg/mL of USP Cetirizine 
Hydrochloride RS in water 

Standard solution: 0,24 mg/mL of USP Pseudoephed¬ 
rine Hydrochloride RS and 0.01 mg/mL of USP Ce- 
tirizine Hydrochloride RS in Medium from the Standard 
stock solution 

Sample solution: At the times specified, withdraw 
5 ml of the solution under test, and pass through a 
suitable fiiter of 0,45-pm porę size, discarding tne first 
few mL. 

Chromatographic system 

(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV, 230 nm for cetirizine hydrochloride, 
254 nm for pseudoephedrine hydrochloride 
Column: 4,6-mm x 15-cm; 5-prm packing L9 
Flow ratę: 1.5 mL/min 
Injection volume: 25 |iL 
Run time: 2 times the retention time of 
pseudoephedrine 
System suitability 
Sample: Standard solution 
Suitability requirements 
Tailing factor: NMT 2.0 for both cetirizine and 
pseudoephedrine 

Relative standard deviation: NMT 2,0% for both 
cetirizine and pseudoephedrine 
Analysis 

Sampies: Standard solution and Sample solution 
Calculate the pereentage of cetirizine hydrochloride 
dissoived: 

Result = (ruin) x (Cs/i> x VxWQ 

ry ~ peak response of cetirizine from the Sample 
solution 

r s - peak response of cetirizine from the Standard 
solution 

C s = concentration of cetirizine hydrochloride in 
the Standard solution (mg/mL) 
i = labę! daim for cetirizine hydrochloride (mg/ 
Tablet) 

V - vo(ume of Medium t 500 mL 


Result - (rjrs) x (Cs/Co) x 100 
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Calculate the percentage of pseudoephedrine 
hydrochloricie dissolved at each time point: 

<ho = (ru?r s ) x (Cs/L) x Vx 100 


Q, = (Qj* x 5/500) + [(ru/rO x (Cj/L) x 495 x 100 ] 


Qi = (Qj* x 5/500) + (Q, x 5/495) + [(n//r s ) x (Cs/i) 
x 490x100] 


Q* = (Qj* x 5/500) + (Q, x 5/495) + (Q* x 5/490) + 
[(ru/rs) x (C s /L) x 485 x 1 00] 


Sample: Standard solution 

Suitability requirements 

Column effrcrency: NLT 2000 theoretrcal plates for 
both pseudoephedrine and cetirizine 
Tailing factor: NMT 2.0 for bofh pseudoephedrine 
and cetirizine 

Relative standard deviation: NMT 2.0% for both 
pseudoephedrine and cetirizine 
Analysis 

Samples: Standard solution and Sample solutlon 

Calculate the percentage of the iabeied amount of ce¬ 
tirizine hydrochloride (C 21 H 25 CIN 2 O 3 * 2HCI) dissolved: 

Resuifc = (fu/rs) x (G/L) x Vx 100 


tu - peak response of pseudoephedrine from the 
Sample soiution 

r* = peak response of pseudoephedrine from the 
Standard solution 

Q - concentration of pseudoephedrine 

hydrochloride in the Standard solution 
(mg/mL) 

L - labefclaim for pseudoephedrine hydrochloride 

(mg/Tablet) 

V = initial volume of Medium, 500 ml_ 

Tolerances 

Cetirizine hydrochloride: NLT 80% (Q) of the la- 
beled amount of cetirizine hydrochloride is dissoived 
in 30 min. 

Pseudoephedrine hydrochloride (C 10 H 15 NO - HCI): 

See Table 2. 



Table 2 


Time 

Amount 

£fi> 

Dissolved 

1 

30%-50% 

2 

50%~70% 

6 

NLT 80% 


The percentages of the fabeled amount of pseudoe¬ 
phedrine hydrochloride dissolved at the times sped- 
fied conform to Acceptance Table 2 in (711). 

Test 2: Jf the product complies with this test, the tabef- 
ing indicates that it meets USP Dlssolution Test 2, 
Medium: 0.1 N HCI; 500 mL 
Apparatus 1: 100 rpm 

Time: 30 min for cetirizine hydrochloride and 30 min 
(used only for adjustments in the calculations); 1 , 2, 4 
and 8 h for pseudoephedrine hydrochloride 
Buffer: 6.8 g/L of sodium acetale and 16.2 g/L of so- 
dium 1 -octanesulfonate 

Mobile phaser Methanol and Buffer (50:50). Adjust 
with glacial acetlc acid to a pH of 5.5. 

Standard solution: 0.01 mg/mL of USP Cetirizine Hy¬ 
drochloride R5 and 0.24 mg/mL of USP Pseudoephed¬ 
rine Hydrochloride RS in Medium 
Sample solution: Pass a 5-mL portion of the solution 
under test through a suitable filter of 0.45-pm porę 
size. 

Chromatographic system 

(See Chroma tog ropny (621), System Suitabifity.) 

Modę: LC 

Detector: UV 242 nm 

Column: 4.6-mm x 10 -cm; S-jum packing LI 

Column temperaturę: 35° 

Flow ratę: 2 mL/min 
Injection voIume: 100 pL 
System suitabtlity 

[Notę—T he relative retention times for pseudoephed¬ 
rine and cetirizine are 1.0 and 2.9, respectively.] 


r N = peak response of cetirizine from the Sample 
solution 

r$ = peak response of cetirizine from the Standard 
solution 

Cr - concentration of USP Cetirizine Hydrochloride 
RS in the Standard solution (mg/mL) 

i = label claim (mg/Tablet) 

V - voiume of Medium t 500 mL 
Calculate the concentration (Q of pseudoephedrine 
hydrochloride (CioH^NO * HCI) in the sample 
withclrawn from the vessel at each time point (i) 
shown in Table 3: 

Resultr - (rufrd x Q 

r u = peak response of pseudoephedrine from the 
Sample solution 

h - peak response of pseudoephedrine from the 
Standard solution 

Cr = concentration of USP Pseudoephedrine 

Hydrochloride RS in the Standard solution 
(mg/mL) 

Calculate the percentage of the Iabeied amounts (Qi) 
of pseudoephedrine hydrochloride (Ci 0 Hi 5 NO ■ HO) 
dissofved at each time point (/) shown in Tabfe 3\ 

Resulti = C,xl/x (1/1) x 100 


Resultz - ([O x (V- V,)] + (C r x x (1/L) x 100 


Result a - {[Q x [V-{2 x VQ]] + [(Ci + O) x V$ x ( 1 / 
L) x 100 


Resultł = {[O x [V- (3 x \Z S )]] + [(G + G + O) x V s ]} x 
(1/L) x 100 


Result 5 = {[Cr x [V - (4 x Vs)]] + [(G + G + G + G) x 
V$]} x (1/L) x 100 

Cr = concentration of pseudoephedrine 

hydrochloride in the portion of sample 
withdrawn at time point (/} (mg/mL) 

V - volume of the Medium (500 mL) 

l/s - volume of the Sample solution withdrawn from 

the Medium (mL) 

L - label claim for pseudoephedrine hydrochloride 
(mg/Tablet) 

Tolerances 

Cetirizine hydrochloride: NLT 75% (Q) of the Ja™ 
beled amount of cetirizine hydrochloride 
(ChHzsC!N 2 0 3 ■ 2HCI) is dissolved. 

Pseudoephedrine hydrochloride (G 0 H 15 NO * HCI): 
See Table 3. 
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Table 3 


Time Point 

U) 

Time 

fhl 

Amount 

Dis5oIved 

1 

0.5 

— 

2 

1 

3G%-50% 

3 

2 

50%-70% 

4 

4 

7Q%-90% 

5 

8 

NLT 80% 


The percentages of the labeled amount of pseudoe- 
phedrine hydrochloride dissolved at the times speci- 
fied conform to Acceptonce Tabie 2 in (711). 

* Uniformity of Dosage Units (905): Meet the 
requirement5 

IMPURIT1ES 

• Cetirizine Hydrochloride Related Compounds 

Buffer, Diluent, Solution A, and Solution B: Proceed 
as directed In the Assay for Cetirizine hydrochloride. 
Mobile phase: See Tobie 4. 


Table 4 


Time 

Solution A 

Solution B 

(min) 


(M. 

0 

100 

0 

27 

100 

0 

45 

60 

40 

65 

60 

40 

65,1 

100 

0 

75 

100 

0 


Standard stock solution: 0.5 mg/ml of USP Cetirizine 
Hydrochloride RS in Diluent [Notę— Sonicate to 
dissolve.] 

Standard solution: 1 pg/mL of USP Cetirizine Hydro¬ 
chloride RS in Diluent from the Standard stock solution 
Sample stock solution: 0.5 mg/mL of cetirizine hydro¬ 
chloride (from NMT 10 finely powdered Tablets) pre- 
pared as follows, Dissolve the Tablets first in methanol, 
using 70% of the finał fiask volume. Sonicate for 15 
min, and then shake for 15 min. Ailow the solution to 
coo! to room tempera tu re, and dilute with methanol to 
yolume. Centrifuge a portion for 10 min. 

Sample solution: 0,2 mg/mL of cetirizine hydrochloride 
in Buffer from the Sample stock solution. Pass a portion 
through a suitabie membranę filier of 0.45-pm porę 
stze. 

Chromatographic system 

(See Chromatography {621), System Suitability,) 

Modę: LC 

Detector: UV 230 nm 

Column: 4,6-mm x 15-cm; 3.5-|im packlng LI 
Temperatures 
Column: 30° 

Autosampler: 5° 

Flow ratę: 1 ml/min 
Injection voiume: 25 pL 
System suitability 
Sample: Stan dard solu tion 
Suitability rcguirements 

Column efficiency: WLT 1300 theoretical plates 

Tailing factor: NMT 2.0 

Relative standard deviatlon: NMT 5.0% 

Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of each impurity in the por¬ 
tion of Tablets taken: 

Result - (rti/rs) x (C s/Cu) x (l/f) x 100 

m - peak response of the individual impurity from 
the Sample solution 


rj = peak response of cetirizine from the Standard 
solution 

Ci - concentration of USP Cetirizine Hydrochloride 
RS in the Standard solution (mg/mL) 

Cu = nominał concentration of cetirizine 

hydrochloride in the Sample solution 
(mg/mL) 

f - relative response factor (see Table 5) 

Acceptance cnteria; Scc Table 5, 

[Non-—Disregard any peak less than 0.05% of the main 
peak.] 


Table 5 


Name 

Relafwe 

Retention 

Time 

Relative 

Response 

Factor 

Acceptance 
Criteria, 
NMT iWo) 

Cetirizineethanok 

0.54 

1.4 

03 

Chlorobenzhydryi 
oioerazine (CBHP) b 

0.57 

1.5 

0.3 

Cetirizine 

TO 

_ 

_ 

Cetirizine acetic arid e 

130 

U 

03 

Cetirizine N-ojade^ 

1.47 

1.2 

03 

Any unspecified detj- 
radation product 

— 

1.0 

0.2 

Totai imourities 

.— 

— 

0.8 


.i 2 -[4-[(4-C h b ropheny I) p li enyI rrtethy 1J pi perazin-1 -yIJeLh and. 
b 1 -[(4- C h I o ro p h e ny 1) pherry I methyl j pi pe ra zrn e.. 

‘ 2-[4-E(4-Chloi’ophenyI)phenylmethyl]piper32in-1 -yi]acetic add. 

ii 2-[44t4-Chbropheny!)phenylmethylT1 -oxide-1 -pipefazinyt]ethoxy]acetic 

acid. 

O PSEUDOEPHEDRINE HYDROCHLORIDE RELATED COMPOUNDS 

Buffer: 11.2 g/L of sodium perchlorate monohydrate in 
water. Adjust with hydrochloric add to a pH of 2.7. 
Solution A: Methanol and Buffer (3:17) 

Solution B: Methanol and Buffer (1:1) 

Diluent: Solution A 
Mobile phase: See Table 6. 


Table 6 


limę 

Solution A 

Solution B 

(min) 

CM 

(%) 

0 

100 

0 

10 

100 

0 

35 

28 

72 


Standard stock solution: 0.48 mg/ml of USP Pseudoe¬ 
phedrine Hydrochloride RS in Diluent 
Standard solution: 4.8 pg/ml of USP Pseudoephedrine 
Hydrochloride RS in Diluent from the Standard stock 
solution 

System suitability stock solution: 49 pg/mL of ephe¬ 
drine in Diluent from USP Ephedrine Sulrate RS 
System suitability solution: 1.96 pg/mL of ephedrine 
and 0.46 mg/mL of USP Pseudoephedrine Hydrochlo¬ 
ride RS in Standard stock solution from the System suita- 
bility stock solution and the Standard stock solution, 
respectivel y 

Sample stock solution: 2.4 mg/ml of pseudoephedrine 
hydrochloride (from NMT 25 finciy powdered Tablets) 
prepared as follows. Dissolve the Tablets first in metha¬ 
nol using 75% of the finał fiask votume. Sonicate for 
NLT 15 min, and then shake for 15 min. Allow the 
solution to cool to room temperaturę, and di (u te with 
methanol to vo!ume. Centrifuge a portion for 10 min, 
Sample solution: 0.48 mg/mL of pseudoephedrine hy¬ 
drochloride in Diluent from the Sample stock solution. 
Pass a portion through a suita ble membranę filter of 
0.45-pm porę size. 

Chromatographic system 
(See Chromatography (621), System Suitability.) 
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Modę: LC 

Detector: UV 21 2 nm 

Column: 4,6-mm x 25-cm; 4-jim packing LII 
Column temperaturę: 40° 

Fiow ratę: 1 ml/min 
Injection vofume: 30 pL 
System suitability 

Samples: Standard solution and System suitability 
solution 

Suitability reąuirements 

Resoiution: NLT 13 between ephedrine and pseudo¬ 
ephedrine, System suitability solution 
Tailing factor: NMT 1 *5, Standard solution 
Relative standard deviation: NMT 3.0%, Standard 
solution 
Anafysis 

Samples: Standard solution and Sample solution 
Caleulate the percentage of each impurity in the por- 
tion of Tablets taken: 

Result = (ru/n) X (Cs/Cu) x (1 /F) x 100 

ru - peak response of the individual impurity from 
the Sample solution 

n - peak response of pseudoephedrine from the 
Standard solution 

Q = concentration of USP Pseudoephedrine 

Hydroehloride RS in the Standard solution 
(mg/mL) 

Cu = nominał concentration of pseudoephedrine 
hydroehloride m the Sample solution 
(mcj/ml) 

F = relative response factor (see Tobie 7) 

Acceptance eriteria: See Tobie 7\ 

[NOTĘ—Disregard any peak less than 0,05% of the main 
peak,] 


Table 7 


Name 

Re|atlve 

Retention 

Time 

Relatlve 

Response 

Factor 

Acceptance 

Criteria, 

NMT 

Ephedrine** 

0.95 


_ 

Pseudoephedrine 

1.0 

_ 

_ 

Methcathinone r 

u 

1.1 

0,2 

Any unspedfjecf 
degradation 
oroduct 

— 

TO 

0.2 

Toial pseudoe¬ 
phedrine related 
fmouritfes 

— 


0.5 


“ 5* )]-cc-[l -(Methylamino)ethylJ“benzenemethanoJ. 

b For system suitability and identifkation purposes only. 
< 2-MetbylaminO‘l-phenylpropan-l -one. 


Sum of cetirizine and pseudoephedrine related im- 
purfties: NMT 1.0% 

ADDITIONAL REQUIREMENTS 

• Pac Et ag inc and StoragE: Preserve in well-closed eon tam- 
ers. Storę at controfled room temperaturę, 

* Labeung: When morę than one uissolution test is given, 

the tabel ino siales Liie DissoluUon test used onfy if Test 1 
is not used 


* USP REFERENCE STANDAHDS (11) 

USP Cetirizine Hydroehloride RS 

USP Ephedrine Sulfate RS 

USP Pseudoephedrine Hydroehloride RS 


Cetylpyridinluni Chloride 



CnHjsCIN - HaO 358.00 

GiiHuCIN 339.99 

Pyridinium, 1-hexadecy[«, chloride, monohydrate; 
1-Hexadecylpyridmium chloride monohydrate [6004-24-6]. 
Anhydrous [123-03-5]. 

DEFINJTION 

Cetylpyridmlum Chloride contains NLT 98.0% and NMT 
102.0% of cetylpyridinium chloride (C 2 iH* a CIM), cafcu- 
lated on the anhydrous basrs. 

IDENTIFICATION 

• A. INFRARED ABSORFTION (197K) 

® B, The retention time of the major peak of the Sample 
solution corresponds to that of tne Standard solution t as 
obtained in the Assay . 

• C. Identification Tests—General, Chloride (191) 

Sample solution: 2 mg/mL in water 
Acceptance criteria: A 10-mL portion of the Sample so¬ 
lution meets the requirements, except that when silver 
nitrate TS is arirlerL turhidity is produced rather than a 
curdy white precipitate. 

ASSAY 

• Procedurę 

Use 0.1% trifiuoroacetic acid-rinsed glassware and si- 
lanized vials for all Solutions containlng eetylpyridinium 
chloride, as cetylpyridinium may react with the surface. 
Solution A: Trifiuoroacetic add and water (1:999) 
Solution B: Acetonitrile and trifiuoroacetic add (999:1) 
Mobile phase: Solution A and Solution B (62,5: 37,5) 
Standard solution: 0.25 mg/mL of USP Cetylpyridinium 
Chloride RS in Solution A 

Sample solution: 0.25 mg/mL of Cetylpyridinium Chlo¬ 
ride in Solution A 
Chromatographlc system 
(See Chromatograpny (621), System Suitability T 
Modę: LC 

Detector: UV 258 nm 

Column: 2.1-mm x 10-cm; 5-pm packing L78 
Column temperaturę: 40° 

Fiow ratę: 0.6 mL/min 
Injection volume: 2 pi 
System suitability 
Sample: Standard solution 
Suitability reąuirements 
Taifing factor: NMT 1.5 
Relatiye standard deviation: NMT 0.73% 

Anafysis 

Samples: Standard solution and Sample solution 
Caleulate the percentage of cetylpyridinium chloride 
(C 2 iHiaCIN) in the portion of Cetylpyridinium Chloride 
taken: 


Resuit = (r^to) x (Cs/C y ) x 100 

ru *= peak response from the Sample sofution 

r$ » peak response from the Standard solution 

Cs - concentration of USP Cetylpyridinium Chloride 
RS in the Standard solution (mg/mL) 
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Cu = concentration of Cetyipyridinium Chloride in 
the Sample solution (mg/mL) 

Acceptance criteria: 98,0%-102«Q% on the anhydrous 
basis 

IMPURITJES 

* Residue ON Ignition (281): NMT 0.2% on the anhydrous 
basis 


Oelete the following: 

*• Heavy Metals, Method U (231): NMT 20 ppm* (Ołficidl 1- 

Ian-201*) 

* ORGANIC Impurities 

Use 0*1% trifluoroacetic acid-rinsed glassware and si- 
lanized vials for all Solutions containing cetyipyridinium 
chloride, as cetylpyndinium may react with the surface, 

Solution A, Solution B, Mobile phase, and Chromato- 
graphic system: Proceed as directed in the Assay. 

Standard solution: 2.5 pg/mL of USP Cetylpyndinium 
Chloride RS in Solution A 

Sample solution: 2.5 mg/mL of Cetylpyndinium Chlo¬ 
ride in Solution A 

System suitabHity 
Sample: Standard solution 
Suitablfity requlrements 
Refative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of each unspeeified impurity 
in the portion of Cetylpyridinrum Chloride taken: 

Result = (ri//r s ) x (CsfCa) * 100 

ru = peak response of each unspeeified impurity 
from the Sample solution 

r* = peak response of cetyipyridinium from the 
Standard solution 

C 5 = concentration of USP Cetyipyridinium Chloride 
RS in the Standard solution (mg/mL) 

Cu - concentration of Cetyipyridinium Chloride in 
the Sample solution (mg/mL) 

Acceptance criteria: See Tobie f. Dlsregard any impu¬ 
rity peaks iess than 0,04%, 


Table 1 


Na me 

Relatlve 

Retentlon 

Time 

Acceptance 

Criteria, 

HMT (%1 

Cetyipyridinium 

chloride 

1.0 

— 

Any indwidual 
unspeeified 
imouritv 

— 

0*1 

Total imourities 

_ 

1.0 


SPECIFIC TESTS 

• Acidity 

Analysis: Dissolve 500 mg of sample in 50 mL of water, 
ada phenolphthaiein T$, and titrate with 0.020 N so¬ 
dium hydroxide. 

Acceptance criteria: NMT 2.5 mL is required for 
neutralization* 

• Water Determination, Method / (921): 4.5%^-5.5% 

AODITIONAL REQUIREMENT5 

« Packaging and Storage: Preserve in well-ciosed 
containers. 


• USP Reference Standard* (11) 
USP Cetyipyridinium Chloride RS 


Cetyipyridinium Chloride Lozenges 


DEFINITION 

Cetyipyridinium Chloride Lozenges contain NLT 90.0% and 
NMT 125.0% of the labeled amount of cetyipyridinium 
chloride (CjiHiaCIN * H 2 O) in a su i table moided base. 

IDENTIFICATION 

* A. 

Eluting solvent: Alcohol and 1.2 N hydrocbloric add 

Chromatographic coiumn: Pack a pledget of frne glass 
wool in the base of a 10-mm x 200-mm chromato¬ 
graphic tubę* Add styrene-dMnylbenzene cation-ex- 
change resin (strona acid form) to form a uniform col- 
umn 12 cm in heignt, and top the coiumn with a 
pledget of fine glass wool. 

Standard solution: 5 pg/mL of USP Cetyipyridinium 
Chloride RS Sn Eluting solvent 
Sample solution; Dissolve nominally 500 pg of 
cetyipyridinium chloride from NLT 20 finely powdered 
Lozenges tn 50 mL of water. Immediatdy transfer thrs 
solution to the Chromatographic coiumn , and drscard 
the eluate. Wash the coiumn, successlvely, with 200 mL 
of water, 100 mL of alcohol, 100 mL of water, and 
100 mL of 3 N hydrochloric acid. Drscard the washings. 
Elute the coiumn with 80 mL of Eluting soIvent. Collect 
the eluate in a 100-mL volumetric fiask, and dilute with 
the Eluting solvent to vofume. 

Instruments condltlons 
(See Uftraviolet~Visible Spectroscopy (857).} 

Modę: UV 

Wavelength rangę; 225-300 nm 
Analysis 

Samples: Standard solution and Sample solution 
Acceptance criteria: The UV absorption spectrum of 
the Sample solution exhiblf$ maxima and minima at the 
same wave!ength$ as that of the Standard solution. 

ASSAY 

* Procedurę 

0,004 M sodium lauryl sulfate: DissoIve 1.15 g of so- 
dium lauryl sulfate in 500 mL of water, Add 2 mL of 
sulfuric add, and dilute with water to 1000 mL 
Standardization of 0.004 M sodium lauryl sulfate: 
Determine the molarity of the solution as follows. To a 
gtass-stoppered 100-mL cylinder transfer 10.0 mL of 
0.004 M cetyipyridinium chloride (1.432 mg/mL of USP 
Cetyipyridinium Chloride RS). Add 5 mL of 2 N sulfuric 
add, 20 mL of chloroform, and 1 ml of methyl yellow 
TS. Titrate with the sodium lauryl sulfate solution with 
freguent viaorous shaking until the chloroform layer ac- 
guires the first permanent orange-pink color. 

Calculate the molarity, and restandardize before each 
use, [Notę—S uffuric acid Is inciuded in this solution to 
inhibit precipitate formation, If a precipitate forms 
under storaye, discard the solution, and prepare and 
standardlze a fresh solution of 0.004 M sodium lauryl 
sulfate.] 

Sample solution; Nominally 0.1 mg/mL of 
cetyipyridinium chloride prepared as follows. Dissolve 
an accurateiy determined number of Lozenges (about 
100) in about 400 mL of water In a 500 mL volumetric 
fiask, and dilute with water to vołume. Transfer a meas- 
ured aliguot of thls solution, equivalent to about 10 mg 
of cetyipyridinium chloride, to a glass-stoppered, 

100-mL cylinder. Add 5 mL of 2 N sulfuric acid, 20 mL 
of chloroform, and 1 ml of methyl yellow TS, Insert the 
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stopper, and shake until the chloroform layer develops 
a bright yellow cofor. 

Analysis: Tftrate with 0.004 M sodium Iauryi sulfate, 
shaking thoroughly after each addition, until the chloro¬ 
form layer develops the fiest permanent orange-pink 
color. Each mL of 0.004 M sodium lauryl sulfote k equiv- 
alent to 1.432 mg of cetylpyridinium chloride 
(C 2T H^CIN ■ H 2 of 

Arreptante crlterla: 90,0%-l 25.0% 

ADDITIONAL REQU]REMENTS 

• Pac kac ing AND Storage: Preserve in wefl-closed 
Container* *. 

» USP REFERENCE STANDARDS (11) 

USP Cetylpyridinium Chloride RS 


Cetylpyndinium Chloride Topical 
Solution 


DEFINITION 

Cetylpyndinium Chloride Topical Solution contains NLT 
95,0% and NMT 105.0% of the labeJed amount of 
cetylpyndinium chloride (C 21 HasCI N * H 2 0). 

IDENTIFICATION 

* A. 

Standard solution: 40 fig/mL of USP Cetylpyridinium 
Chloride RS in water 

Sampie solution: 40 pg/mL of cetylpyndinium chloride 
from Topical Solution diluted with water 
Analysis 

Samples: Standard solution and Sompie solution 
Acceptance criteria: The UV absorption spectrum of 
the Sample solution exhibits maxima and minima at the 
same wavelengths as that of the Standard solution. 

* B. Identification Tests— General, Chloride (191) 

Sample solution: Evaporate on a steam bath a volume 
of Topical Solution equivalent to 500 mg of 
cetylpyridinium chloride from Topical Solution to one- 
half of its original volume. 

Acceptance criteria: The Sample solution meets the re- 
quirements, except that when silver nitrate TS is added, 
turbidity is produced rather than a curdy white 
predpitate. 

ASSAY 

* Procedurę 

Sample solution: Add a volume of Topical Solution 
nominally equivaJent to 150 mg of cetylpyridinium 
chloride to a glass-stoppered, 500-mL graduated cylin¬ 
der. Add 10 mL of chloroform, 0,4 mL of bromophenof 
blue solution (1 in 2000), and 5 mL of a freshly pre- 
pared solution of sodium bicarbonate (4.2 in 1000). 
Analysis: Ti tratę the Sample solution with 0.02 M so¬ 
dium tetraphenylboron VS until the blue color dlsap- 
pears from the chloroform layer. Add the last portions 
of the sodium tetraphenylboron solution dropwise, agt- 
tating vigorously after each addition. Each mL of 0.02 
M sodium tetraphenylboron is equivalentto 7.1 60 mg 
of cetylpyridinium chloride (CziHsgCIN * hhO), 


Acceptance criteria: 95,0%~1Q5.Q% 

ADDITIONAL REQUi«tEMENT$ 

• Packaging and Storage; Presen/e in tight containers, 

* USP REFERENCE STANDARDS (11) 

USP Cetylpyridinium Chloride RS 


Activated Charcoal 


DEFINITION 

Activated Charcoal is the residue from the destnjctive distil- 
lation of various organie materials, treated to tnerease its 
adsorptive power. 

IMPURITIES 

* RESIDUE ON iGNITION (281) 

Sample: 0.50 g 

Acceptance criteria: NMT 4,0% 

* Ac id-Solu dle Substances 

Sampfe: 1.0 q 

Analysis: Boif the Sample with a mixture of 20 mL of 
water and 5 ml of hydrochloric acid for 5 min. Filter 
into a tared porcelain crucible, and wash the residue 
with 10 mL of hot water, adding the washing to the 
filtrate. To the combined filtrate and washing add 1 mL 
of sulfuric acid. Evaporate to dryness, and ignite to eon- 
stant weight 

Acceptance criteria: The residue weighs NMT 35 mg 
(NMT 3.5%). 

* Chloride and Sulfate, Chlońde (221) 

Sample solution: A 10-mL portion of the filtrate ob- 
tained In the test for Reaction 
Acceptance criteria: The Sample solution shows no 
morę chloride than is contained in 1.5 mL of 0.020 N 
hydrochloric acid (NMT 0,2%). 

* Chloride and Sulfate, Sulfote (221) 

Sample solution: A 10-mL portion of the filtrate ob- 
tained in the test for Reaction 
Acceptance criteria: The Sample solution shows no 
morę sulfate than is contained in 1.0 ml of 0,020 N 
sulfuric acid (NMT 0.2%). 

O SULFIDE 

Sample: 0.50 g 

Analysis: Place the Sampie in a smail conical fiask. Add 
20 mL of water and 5 mL of hydrochloric acid, and boli 
gently, 

Acceptance criteria: The esca pi na vapors do not 
darken paper moistened with lead acetate TS, 

* Cyanogen Compounds 

Sample: 5 g 

Analysis: Pface the Sampie , 50 ml of water, and 2 g of 
tartaric acid in a distilling fiask connecfed to a con- 
denser provided with a tightly fitting adapter, the end 
of whicn dips below the surface of a mixture of 2 mL of 
1 N sodium hydroxide and 10 mL of water, contained 
in a smal! fiask surrounded by ice. Heat the mixture in 
the dtstrlling fiask to boi ling, and drstifl about 25 mL. 
Dilute the distillate with water to 50 mL, and mix. To 
25 mL of the diluted distillate add 12 drops of ferrous 
sulfate TS, heat the mixture almosl to builiny, cool, and 
add 1 mL of hydrochloric add. 

Acceptance criteria: No blue color is produced. 


Dełete the folfowing: 

** Heaw Metals <231) 

Sample: 1.0 g 

Test preparatlon: Boii the Sample with a mixture of 
20 mL of 3 N hydrochloric add and 5 mL of bromine TS 
for 5 min. Filter, and wash the charcoal and the filter 
with 50 mL of boiiing water, £vaporate Lhe filtrate and 
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washlng to dryness, and to the residue add 1 ml_ of 1 N 
hydrocnloric acid, 20 mL of water, and 5 ml of sulfur- 
ous acid. Boli the solution untrl all of the sulfur dioxide 
is expelled. Filter if necessary, and ditute with water to 
50 mL. To 20 mL of the solution add water to make 
25 mL. 

Acceptance criteria: NMT 50 ppm# h^-zoioj 

* UNCARB0NI2ED CONSTITUENTS 

Sample: 0.25 g 

Analysis; Boli the Sample with 10 mL of 1 N sodium 
hydroxide for 5 s, and filter. 

Acceptance criteria: The fiitrate is colorless, 

SPEC1FIC TESTS 

* A050rptive Power 

Alkalolds 

Sample: 1 g, previousfy dried at 120° for 4 h 
Analysis: Snake the Sample with a solution of 100 mg 
of strychninę sulfate in 50 mL of water for 5 min, ano 
filter through a dry filter, rejecting the first 10 mL of 
the fiitrate. To a 10-mL portion of the subsequent fil- 
trate add 1 drop of hydrochlonc add and 5 drops of 
mercurk-potassium iodide TS. 

Acceptance criteria: No turbidity is produced. 

Dyes 

Sample: 250 mg 

Analysis: Pipet 50 mL of methylene blue solution (1 in 
1000) śnto each of two glass-stoppered, 100-mL flasks. 
Add the Sample to one of the flasks, insert the stopper 
in the fiask, and shake for 5 min. Filter the contents of 
each fiask through a dry filter, rejecting the first 20 mL 
of each fiitrate. Pipet 25-mL portions of the remainmg 
filtrates into two 250-mL yolumetric flasks. Add to 
each fiask 50 mL of sodium acetate solution (1 in 10), 
mix, and add from a buret 35.0 mL of 0.1 N iodine 
V5, swirling the mixture dunng the additian. Insert the 
stoppers in the flasks, and altów them to stand for 50 
min, shaking them vigorously at 10-min inten/als. Di- 
lute each mixture with water to volume, mix, allow to 
stand for 10 min, and filter through dry fiiters, re¬ 
jecting the first 30 mL of each fiitrate. Titrate the ex- 
cess iodine in a 100-mL altauot of each subseąuent 
fiitrate with 0.1 N sodium thiosulfate V5, adding 3 mL 
of starch TS as the endpoint is approached. Caiculate 
the mL of OJ N iodine consumed in each titration. 
Acceptance criteria: The difference between the two 
volumes is NLT 0.7 mL, 

* Microbial Enumeration Tests (61) and Tests for Speci- 

mo Microorganisnis (62): \t meets the requirements of 

the tests for absence of Salmonella species and Escherichio 

colt. 

* Reaction 

Sample: 3.0 g 

Analysis: Boifthe Sample with 60 mL of water for 5 
min. Allow to cool, restore the odginał volume by the 
addition of water, and filter. 

Acceptance criteria: The fiitrate is colorless and is neu- 
tral to litmus. 

* Loss ON Drying (731): Dry a sample at 120° for 4 h: it 

loses NMT 15.0% of its weight. 

ADDITION AL REQUIREMENTS 

* Packaging ano Stokage: Preserve in wdi-closed 

containers. 


Chloral Hydrate 


1,1-Ethanedioi, 2,2,2-trichloro-, 

Chloral hydrate [302-1 7-0]. 

» Chloral Hydrate contains not less than 

99.5 percent and not morę than 102.5 percent of 

CzHjCUOz. 

Packaging and storage—Preserve in tight containers. 
Identification—Transfer to a 125-mL conica! fiask a por¬ 
tion of a solution in water equivalent to about 1 mg of chlo¬ 
ral hydrate, and add water to bring the volume to about 
10 mL Add 10 mL of l-ethylguinaldinium iodide solution 
(15 in 1000), which has been filtered through a G.45^m 
filter. Add 60 mL of isopropyl alcohol, 5 mL of an agueous 
0.1 M monoethanoJamine solution, and 15 mL of water 
Mix, and heat in a water bath at 60° for 15 minutes: a blue 
color develops. 

Acidity—A f in 20 solution in alcohol does not at once 
redden moistened blue litmus paper. 

Residue on ignttion (281): not morę than 0.1%. 
Chloride (221 )—To a 1 in 10 solution in alcohol add a few 
drops of $ilver nitrate T5: any opalescence produced does 
not exceed that of a contro! containing OJO mL of 0.020 N 
hydrochlonc acid (0.007%), 

Readily carbonizable substances (271)—Shake 500 mg, 
at intervals of 5 minutes during 1 hour, with 5 mL of sulfuric 
acid in a glass-stoppered cylinder that previously has been 
rinsed with sulfuric add, and transfer tne mixture to a com- 
parison vessef: the mixture has no morę color than Matching 
Fluid P. 

Assay—Dissolve about 4 g of Chloral Hydrate, accurately 
weigned, in 10 mL of water, add 30,0 mL of 1 N sodium 
hydroxide VS, and allow the mixture to stand for 2 minutes. 
Add a few drops of phennlphthalein TS, and titrate the re- 
sidual alkali at once with 1 N sulfuric acid V5, Each ml of 
1 N sodium hydroxide corresponds to 165.4 mg of 
CiH»CliOa. 


Chloral Hydrate Capsules 

» Chloral Hydrate Capsules contain not less than 
95.0 percent and not morę than 110.0 percent of 
the labeled amount of C2H3CI3O2. 

Packaging and storage—Preserve in tight containers, 
preferably at controfled room temperaturę. 

Idefitification—‘The contents of the Capsules respond to 
the Identification test under Chloral Hydrate. 

DissoJution (711)— 

Medium: water; 500 ml. 

Apparatus 2: 50 rpm. 

Time: 15 minutes. 

Procedurę—Place 1 Capsule in each vessel, and allow the 
Capsule to sink to the bottom of the ves$el before start! ng 
rotation of the blade. Observe the Capsules, and record tne 
time taken foi each capsule shell to rupture. 

Toleronces — The requirements are met if all of the Cap¬ 
sules tested rupture in not morę than 15 minutes. If 1 or 2 
of the Capsules rupture in morę than 15 but not morę than 
30 minutes, repeat the test on 12 additional Capsules. Not 
morę than 2 of the total of 18 Capsules tested rupture in 
morę than 15 but not morę than 30 minutes. 

Uniformity of dosage units (905): meet the require- 
ments. 

Assay—Place a counted number of Capsules, equivalent to 
about 2.5 g of chloral hydrate, 3n a glass-stoppered, 250-mL 
fiask, add 25 mL of water, insert the stopper in the fiask, 


C 2 H 3 CI 3 O 2 165.40 
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and beat on a steam bath with freąuent swirling until the 
Capsules are dis$olved* * Cool to room temperaturę, add 
25 ml of neutrałized alcohol and 20.0 mL of 1 N sodium 
hydroxide VS f mix, and alfow the mixture to stand for 
4 minutes* Add phenolphthalein TS, and tltrate the excess 
alkali with 1 N sulfuric add VS. Each ml of 1 N sodium hy- 
droxide is equivalent to 165*4 mg of C 2 H 3 CbQ 2 * 


Chloral Hydrate Orał Solution 


» Chloral Hydrate Orał Solution contains not less 
than 95.0 percent and not morę than 110.0 per- 
cent of the labeled amount of chloral hydrate 

(c 2 h 3 ci 3 o 2 ). 



Packaging and stojrage—Preserve in light, llght-resistant 
containers* 

Identification—It meets the requirements for the Identifi¬ 
cation test under ChloroI Hydrate * 

Assay—Transfer 25.0 mL of Orał Solution to a 250-mL coni- 
cal fiask with the a id of several portions of water. Add 
30*0 mL of 1 N sodium hydroxide V5, and mix* After the 
mixture has stood for 2 minutes, add 5 drops of phenol¬ 
phthalein TS, and immediately titrate the excess sodium hy- 
droxfde with 1 M sulfuric acid V$. Designate the volume of 
1 N sodium hydroxide VS consumed as A * Transfer 5.0 mL of 
Orał Solution to a second 250-mL conical fiask with the atd 
of several portions of water. Add 10 drops of phenolphthal¬ 
ein TS, and titrate with 0.1 N sodium hydroxide V5* Desig¬ 
nate the vo!ume of 0.1 N sodium hydroxide VS consumed 
as B. Calcufate the weight, in mg, of chloral hydrate 
(C 2 H 3 CI 3 O 2 ) in the amount of GraJ Solution taken by the 
first titratfon by the formula: 

165*4(4 - 0*50). 


Chlorambucil 



CuHwCIjNOa 304.21 

Benzenebutanoic acid, 4-[bis(2~chloroethyi)ammo]-; 

4-[p-[Bis(2-chioroethyl)amino]phenyl]butyric acid 
1305-03-3]. 

DEFINITION 

Chlorambucil contains NLT 98.0% and NMT 101.0% of 
chlorambucil (C 14 H 19 CI 2 NO 2 ), calcu la ted on the anhydrous 
basis* 

[Caution —Creat care should be taken to prevent inhaiing 
particles of Chlorambucil and exposing the skin to it*] 

IDENTIFICATION 

• A. INFRARED ABSORPTJON (1975) 

Sample solution: 8 mg/mL in carbon disulfide 

Celi: 1 mm 

Aeceptance criteria: Meets the reguirements 

* B* 

Sample solution: Dissolve 50 mg of Chlorambucil in 
5 mL of acetone, and dilute with water to 10 mL* 


Anaiysis: To the Sample solution add 1 drop of 2 N sul¬ 
furic add, then add 4 drops of stlver nitrate TS* 

Aeceptance criteria: No opalescence is observed imme¬ 
diately (absence of chJoride ion). Warm the solution on 
a steam bath: opalescence develops (presence of ioniza- 
bie chlorine). 

ASSAY 

» Procedurę 

Sample: 200 mg of Chlorambucil 

Titrimetric system 
Modę: Direct titration 
Titrant: 0,1 IM sodium hydroxide VS 
Endpoint detection: Visuaf 

Anaiysis: Dissolve the Sample in 10 mL of acetone, add 
10 mL of water, and titrate with Titrant , using phenol¬ 
phthalein TS as the Indicator, Each ml of 0*1 N sodium 
hydroxide is equivalent to 30*42 mg of chlorambucil 

(ChHi^NOO- 

Acceptance criteria: 98.0%-1Ol .0% on the anhydrous 
basis 

5PECIFIC TESTS 

* Meltinc Rance or Temperaturę (741): 65°-69 Q 

* Water Determination, Method t (921): NMT 0.5% 

ADDITIONAL REQU?REMENTS 

* Packaging and Storage: Preserve in tight, light-resistant 

containers. 

■ USP Reference Standard* (11) 

USP Chlorambucil RS 


Chlorambucil Tablets 


DEFINITION 

Chlorambucil Tablets contain NLT 85.0% and NMT 1TG*0% 
of the labeled amount of chlorambucil (CnHisChNO*). 

IDENTIFICATION 

* A* INFRARED ABSORPTION (1975) 

Sample solution: Shake a quantity of finely powdered 
Tablets, equtvalent to 16 mg of chlorambucil, with 
20 mL of carbon disulfide. Filter, evaporate to dryness, 
and dissolve the residue in 2 ml of carbon disulfide. 

Celi: 1 mm 

Aeceptance criteria: Meet the reguirements 

ASSAY 

* Procedurę 

Mobiie phase: Mix 500 mL of alcohol with 1 *0 mL of 
gladal acetic acid. Dilute with water to 1 L* Degas the 
solution at a pressure of approximately 250 mm of mer- 
cury for 2 min* |NOT£—The alcohol concentration may 
be varied to meet system suitability regurrements and 
to provide a suitabfe elution time for chlorambucil.] 

Internal standard solution: 0.4 mg/mL of USP Propyl- 
paraben RS in alcohol 

Standard stock solution: 1 mg/mL of USP 
Chlorambucil RS in alcohol 

Standard solution: 0.02 mg/mL of USP Chlorambucil 
RS in alcohol prepared as follows. Transfer 2*0 mL of the 
Standard stock solution tnto a 100-mL volumetric fiask 
containing 50 ml of alcohol and, while gently swirling, 
add 5*0 mL of 0*1 N hydrochlonc acid and 2.0 mL of 
Internal standard solution. Dilute with alcohol to volume. 

Sample solution: Nominally 0.02 mg/mL of 
chlorambucil in alcohol prepared as follows. Transfer 
finely powdered Tablets (NLT 20), equivalent to 2 mg of 
chlorambucil, into a 100-mL volumetnc fiask containing 
50 mL of alcohol and, while gently swirling, add 5.0 ml 
of 0*1 N hydrochloric acid and 2.0 mL of Internal stan¬ 
dard solution. Son f ca te for 5 min, and dilute with alco- 
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hol to volume. Filter through a medium porę size, 
sintered-glass fłltering funnel, matntaining reduced pres- 
sure for tne minimum necessary time to avoid solvent 
loss from evaporation* 

Chromatographic system 
(See Chromatography (621 ), System Suito bili ty.) 

Modę: LC 

Detector: UV 254 nm 

Cotumn: 25- or 30-cm x 2-mm; 5- Lu IG-jim packing 

Flow ratę: Capable of giving the requrred Resolution In 
Suitability requirements and a suitable elution time 
Injection vo!ume: 10-12 pL 
System suitability 
Sampie: Standard sofution 
Suitability requirements 

Resoiution: NLT 2.0 between the propylparaben and 
chlorambucil peaks 

Reiative standard deviation: NMT 2.0% for 6-8 in- 
jectfons, for the peak response ratio of chlorambucil 
to propylparaben 
Anaiysis 

Samples: Standard solution and Somple solution 
Calculate the percentage of chlorambucil 
(CuHi^CbNO?) in the portion of Tablets taken: 

Re suit = (ffu/ft) x (Cs/ Cu) X 100 

fiu - peak response ratio of chlorambucil to 

propylparaben from the Sampie solution 
fi 5 - peak response ratio of chlorambucil to 

propylparaben from the Standard solution 
Cs - concentration of USP Chlorambucil RS in the 
Standard sofution (mg/mL) 

Cu - nominał concentration of chlorambucil in the 
Sampie solution (mg/mL) 

Acceptance oiteria: 85.0%-110.G% 

PERFORMANCE TE SIS 

* Disintegration (701) 

Anaiysis: Płace 1 Tablet in each of the six tubes of the 
basket, and if the Tablet has a soluble extema1 coating, 
immerse the basket in water at room temperaturę for 5 
min. Operate the apparatus, using simulated gastric 
fluid TS maintained at 37 ±2° as the immersion fluid* 
After 30 min of operation in simulated gastric fluid TS, 
lift the basket from the fluid, and observe the Tablets. If 
the Tablets have not disintegrated completely, substi- 
tute simulated intestinal fluid TS maintained at 37 ± 2° 
as the immersion fluid, and continue the test for a total 
period of time equal to 45 min, Including prevtous ex~ 
posure to water and simulated gastric fiuta TS* Lift the 
basket from the fluid, and observe the Tablets* 
Acceptance criterla: Ali of the Tablets have disinte¬ 
grated completely. If 1 or 2 Tablets fail to disintegrate 
completely, repeat the test on 12 additional Tablets: 

NLT 16 of the total of 18 Tablets tested disintegrate 
completely. 

* Uniformity of D osace Units (905): Meet the 
requirements 

ADDITIONAL REQUIREMENT5 

* Packagjnc and Sto race: Preserve coated Tablets in well- 
closed containers. Preserve uncoated Tablets in well- 
closed, light-resistant containers. 


* USP Referenci standards (11) 
USP Chlorambucil RS 
USP Propylparaben RS 


Chloramphenicol 



CnH, 2 CI 2 NjO s 323.13 

Acetamide, 2,2-dichloro-N-[2-hydroxy-1-(hydroxymethyl)- 
2-(4-nttrophenybethyl]-, f fi-(/r, fi*)]-* 
D-threc^(->2,2-Dichloro-N-b3-hydroxy-a-(hydroxymethy!)-p- 
nitrophenethyl]acetamide [56-75-7]* 

» Chloramphenicol contains not less than 

97,0 percent and not morę than 103*0 percent of 

CnH 1 2ChN 2 05, 

Packaging and storage—Preserve in tight containers. 
Labeling—Where it is intended for use in preparina infect- 
able or other sterile dosage forms, the labę! States that it is 
sterile or must be subjected to further processing d u ring the 
preparalion of injectable or other sterile dosage forms. 

USP Reference standards (11)— 

USP Chloramphenicol RS 
USP Endotoxin RS 
Identification— 

A: Infrared Absorption (197K)* 

B: The retention time of the major peak in the chromato¬ 
gram of the Assoy preparadon corresponds to that in the 
chromatogram of the Standard preparotion, as oblatned in 
the Assay. 

Meiting rangę (741): between 149° and 153°. 

Specific rotation (7815): between +17.0° and +20*0“* 
test solution: 50 mg, undried, per mL, in dehydrated 
alcohoL 

Crystalimity (695): meets the requirement$. 

Bactenal Endotoxins Test (85)—Where Chloramphenicol 
is intended for use in preparing injectable dosage forms, it 
contains not morę than 0.2 USP Endotoxin Unit per mg of 
chloramphenicol* 

Sterility Tests (71)—Where the label States that Chloram¬ 
phenicol is sterile, it meets the reguirements when tested as 
directed for Membranę Filtrotion under Test for Sterility of the 
Product to be Exomined, except to use 1 g of solid specimen. 
pH (791): between 4.5 and 7.5, In an aqueous suspen- 
sion containing 25 mg per mL* 

Chromatographic purity—Dissoke an accurately 
weighed quantity of Chloramphenicol in methanol to obtain 
a test solution containing 10 mg per mL. Prepare a solution 
of USP Chloramphenicol RS in metlianoi containing 10 mg 
per mL (Standard solution A ). Di lute port i o ns of Standard 
solution A quantitatively with methanol to obtain Standard 
solution S containing 100 jig per mL and Standard solution C 
containing 50 jig per mL, Apply separate 20-ul portions of 
the test solution and Standard Solutions B and C to a suitable 
thin-layer chromatographic piąte (see Chromatography 
(621)), coated with a Q.25-mm layer of chromatographic 
silica gel mixture* Devefop the chromatogram in a sokent 
system consisting of a mixture of chloroform, methanol, and 
gladal acetic acid (79:14:7) unttl the solvent front has 
moved about three-fourths of the iength of the piąte. Re- 
move the piąte from the chamber, afr-dry, and examine 
under short-wavelength UV light: any spot other than the 
Principal spot obtalned from the test solution does not ex- 
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ceed in size or rntensity the principal spot obtained from 
Standard solution B (1%), and the sum of the impurities rep- 
resented by all of the spots other than the principal spot, 
based on a comparison of the intensities of such spots with 
the intensities of the principal spots obtained from Standard 
solutiom B and C, does not exceed 2%. 

Assay— 

Mobile phase —Prepare a suitable fiftered mixture of 
water, methanol, and glaciaf acetic acid (55:45:0/1). Make 
adjustments if necessary (see System Suitabifity under Chro- 
matography (621)). 

Standard preparation —Dissoive an accurately weighed 
ouantity of USP Chloramphenicol R5 in Mobile phase t and 
dilute quantltatlvely, and stepwfse if necessary, with Mobile 
phase to obtain a solution having a known concentration of 
about 80 pg per mL Fil ter a portion of this solution through 
a 0.5-pm or finer porosity filter, and use the elear filtrate as 
the Standard preparation. 

Assay preparation—Transfer about 200 mg of Chloram¬ 
phenicol, accurately weighed, to a 100-mL voiumetric ffask, 
add Mobile phase to volume, and mtx. Transfer 4.0 mL of 
the resulting solution to a 100-mL volumetric fiask, dilute 
with Mobile phase to volume, and mtx, Fil ter a portion of 
this solution through a 0.5-pm or finer porosity filter, and 
use the elear filtrate as the Assay preparation , 

Chromatographic system (see Chromatography (62 1))—The 
[iquid chromatograph is eauipped with a 280-nm detector 
and a 46-mm x 10-cm column that contains 5-pm packrna 
LL The ftow ratę is about 1 ml per minutę. Chromatograph 
the Standard preparation , and record the peak responses as 
directed under Procedurę: the column efficiency determined 
from the analyte peak is not less than 1800 theoretical 
plates, the tailing factor is not morę than 2.0, and the rela- 
tive standard deviation for replicate mjections is not morę 
than 1,0%. 

Procedurę-— {notę— Use peak heights where peak re¬ 
sponses are indicated,] Separately inject equal volumes 
(about 10 pil) of the Standard preparation and the Assay 
preparation into the chromatograph, record the chromato- 
grams, and measure the responses for the major peaks. Cal- 
culate the quantky, in mg, of CnHizCIzNjOs in the portion 
of Chloramphenicol taken by the formula: 

2SC(ru/r 5 ) 

in which C is the concentration, in pg per mL, of U5P Chlor- 
amphenicoi RS in the Standard preparation , and fu and r* are 
the peak responses obtained from the Assay preparation and 
the 5 ton dard preparation , respectrvely. 


Chloramphenicol Capsules 

» Chloramphenicol Capsules contain not less 
than 90.0 percent and not morę than 120.0 per- 
cent of the labeled amount of CnN^Ch^Os. 

Packaging and storage—Preserve in tight containers. 
USP Reference standard* (11)— 

USP Chloramphenicol RS 

Identification—The retention time of the major peak in 
the chromatogram of the Assay preparation corresponds to 
that in the chromatogram of the Standard preparation as 
obtained in the Assay, 


Dissolution (711)— 

Medium: 0.01 N hydrochloric acid; 900 mL. 

Apparatus 1: 100 rpm. 

Time: 30 minutes. 

Procedurę —Detemnine the amount of CnH^CfzNzO^ dis- 
solved by employing UV absorption at the wavelength of 
maximum absorbance at about 278 nm on filtered portions 
of the solution under test, suitably diluted with Dhsolution 
Medium , if necessary, in comparison with a Standard solu- 
tion havtng a known concentration of USP Chloramphenicol 
RS in the same Medium . 

Tolerances —Not less than 85% (Q) of the labeled amount 
of CnHizCIzNzOs is dissolved in 30 minutes. 

Uniform! ty of dosage units (905): meet the require- 
ments. 

Assay— 

Mobile phase and Chromatographic system —Pro ceed as di¬ 
rected in the Assay under ChloramphenicoL 

Standard preparation —Transfer about 25 mg of USP 
Chloramphenicol RS, accurately weighed, to a 200-mL volu- 
metric fiask, add 10 mL of water, and heat on a steam bath 
until completely dissolved. Cool to room temperaturę, dilute 
with Mobile phase to volume, and mlx. Filter a portion of 
this solution through a 0,5-pm or finer porosity filter, and 
use the elear filtrate as the Standard preparation. 

Assay preparation ^Transfer an accurately counted num- 
ber of Chloramphenicol Capsules, equivalent to about 
2500 mg of chloramphenicol, to a 1000-mL volumetnc 
fiask, add 100 mL of water, and heat on a steam bath untif 
the Capsules have disintegrated, Add 300 mL of water, and 
heat on a steam bath for 20 minutes, with occasional mix- 
ing. Cool to room temperaturę, dilute with water to vol- 
ume, and mtx. Transfer 5,0 mL of the resulting solution to a 
100-mL votumetric fiask, dilute with Mobile phase to voh 
ume, and mix. Filter a portion of this solution through a 
O.S-pm or finer porosity filter, and use the elear filtrate as 
the Assay preparation . 

Procedurę —Proceed as directed for Procedurę in the Assay 
under Chioramphenicol. Calcu la te the guantity, in mg, of 
CnFhzChNzOs in each Capsule taken by the formula: 

20(C/N)(rufrd 

in whkh N is the number of Capsules taken, and the other 
Lerms are as defined therein. 


Chloramphenicol Crearo 

» Chloramphenicol Cream contains not less than 
90.0 percent and not morę than 130.0 percent of 
the labeled amount of C 11 H 12 CI 2 N 2 O 5 . 

Packaging and storage—Preserve in collapsible tubes or 
in tight containers, 

USP Reference standard* (11)— 

USP Chloramphenicol RS 

idenfifkation—The retention time of the major peak in 
the chromatogram of the Assay preparat/o/7 corresponds to 
that in the chromatogram of the Standard preparation as 
obtained in the Assay. 

Minimum fili (755): meets the requrrements. 

Assay— 

Mobile phase and Chromatographic system —Proceed as di¬ 
rected in the Assay under Chloramphenicol. 

Standard preparation —Transfer about 40 mg of USP 
Chloramphenicol RS, accurately weighed, to a 100-mL volu- 
metric fiask, dissoive In methanol, duute with methanol to 
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voiume, and mix. Transfer 10,0 ml of the resulting solution 
to a 50-mL volumetric fiask, diiute with Mobile phase to vol- 
ume, and mk Fil ter a portion of this solution tnrough a 
0.5-pm ot finer porosity filter, and use the elear filtrate as 
the Standard preparation. 

Assoy preparation —Transfer an ateuratefy weighed guan- 
tity of Chloramphenicol Cream, equivalent to about 40 mg 
of chloramphenicol to a 100-mL volumetric fiask, add 
about 80 mL of methanol, and sonicate for about 10 min- 
utes. Cool to room temperaturę, diiute with methanol to 
volume, and mix. Transfer 10.0 ml of the resulting solution 
to a 50-mL volumeinc fiask, diiute with Mobile phase to vol- 
ume, and mix. Filter a portion of this solution tnrough a 
0.5-pm or finer porosity filter, and use the elear filtrate as 
the Assoy preparation. 

Procedurę—Proceed as directed for Procedurę in the Assoy 
under Chloramphenicol, Calculate the guantity, rn mg, of 
CT 1 H 12 CI 2 N 2 O 5 in the portion of Cream taken by the 
formula: 

0*5 C(rufr s y 

rn which the terms are as defined therein. 


Chloramphenicol Injection 

» Chloramphenicol Injection is a stenie solution 
of Chloramphenicol in one or morę suitable sol- 
vents, It contains not less than 90*0 percent and 
not morę than 115.0 percent of the labeled 
amount of CT 1 H 12 CI 2 N 2 O 5 , It may contain suitable 
buffers. 

Packaging and storage—Preserye in single-dose or in 
muftiple-dose containers. 

Labeling—La bel it to indicale that it is for veterinary use 
on ly. 

USP Reference standard; (11)— 

USP Chloramphenicol RS 
USP Endotoxin RS 

Identification—The retention time of the major peak in 
the chromatogram of the Assoy preparation corresponds to 
that in the chromatogram of the Standard preparation as 
obtained rn the Assoy, 

Bacterial Endotoxins Test (85)—U contains not morę 
than 0,2 USP Endotoxin Unit per mg of chloramphenicol. 
Stenlity Tests (71)—It meets the requirements when 
tested as directed for Membranę Fiitration under Test for Ste¬ 
rility of the Product to be Examined, 1 mL from each Con¬ 
tainer being transferred directly to the membranę filter. 
pH (791): between 5.0 and 8 . 0 , in a solution diluted with 
water ( 1 : 1 ). 

Other reguJrements—It meets the requirements under Im 
jections and Impianted Drug Products (1)* 

Assay— 

Mobile phase ; Standard preparation , and Chromatographic 
system —Prepare as directed in the Assoy under Chlorom* 
phenicol. 

Assoy preparation —Transfer an aecurateiy measured vol* 
ume of Chloramphenicol Injection, equivalent to about 
200 mg of chloramphenicol, to a 100-mL volumetric fiask, 
add Mobile phase to volume, and mrx. Transfer 4.0 mL of 
the resulttng solution to a 100-mL volumetric fiask, diiute 
with Mobile phase to volume, and mix. Filter this solution 
through a 0 . 5 -pm or finer porosity filter. 

Procedurę —Proceed as directed for Procedurę in the Assoy 
under Chloramphenicol. Calculate the ąuantity, In mg, of 


CnHuClaN^Os in each mL of the Injection taken by the 
formula: 

2.5(t/ V)(iW fs) 

in which V h the volume, in mL, of Injection taken, and the 
other terms are as defined therein. 


Chloramphenicol Ophthalmic Ointment 

DEFINITION 

Chloramphenicol Ophthalmic Ointment contains NLT 
90,0% and NMT 130.0% of the labeled amount of chlor¬ 
amphenicol (CHH 12 CI 2 N 2 OS). 

IDENTIFICATION 

* A. The retention time of the major peak of the Sample 

solution corresponds to that of the Standard solution , as 

obtained in the Assoy. 

ASSAY 

• Procedurę 

Mobile phase: Methanol, glacial acetic acid, and water 
(450:1:550) 

Standard stock solution: 0.25 mg/mL of USP Chloram¬ 
phenicol RS in methanol 

Standard solution: 0.1 ma/mL of USP Chloramphenicol 
RS from the Standard stock solution in Mobile phase . 

Pass through a suitable filter, and use the elear filtrate. 

Sample stock solution: Nominally 0.25 mg/mL of 
chloramphenicol prepared as follows. Transfer a portion 
of Ophthalmic Ointment contaming nominally 25 mg 
of chloramphenicol to a suitable conical fiask, Add 
20 mL of cyclohexarte, mix, and sonicate for 2 min. 

Add 60 mL of methanol. Filter this mixturą colfecting 
the filtrate in a 100-mL yofumetric fiask, Wash the filter 
with methanol, collecting the washings in the volumet- 
ric fiask. Diiute with metnanol to vo!ume. Transfer 
50,0 mL of the resulting solution to a suitable round- 
bottom fiask, and evaporate to dryness by rotatlng the 
fiask under vacuum in a water bath at 35°. Dissolve the 
residue in 50.0 mL of methanol. 

Sample solution: Nominally 0,1 mg/mL of chloram¬ 
in enicól from the Sample stock solution in Mobile phase . 
ass through a suitable filter, and use the dear filtrate. 
Chromatographic system 
(See Chromatograpny (621), System Suitability,) 

Modę: LC 

Detector: UV 280 nm 
Column: 4.6-mm x 10-cm; 5-pm packing LI 
Flow ratę: 1 mL/min 
I njection vol u me: 1 0 p L 
System suitability 
Sample: Standard solution 
Suitability requirements 
Taiiing factor: NMT 2.0 
Relative standard deviation: NMT 1 ,0% 

Anaiysrs 

Samples: Standard solution and Somp/e solution 
Calculate the percentage of the labeled amount of 
chloramphenicol {CnHiiChNżOs) in the portion of 
Ophthalmic Ointment taken: 

Resuft = (rjrs) x (G/Cu) x P x F x 100 

r v = peak height from the Sample solution 

r$ - peak height from the Standard solution 

Cs - concentration of USP Chloramphenicol RS in 
the Standard solution (mg/mL) 

Cu - nominał concentration of chloramphenicol in 
the Sampie solution (mg/mL) 
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P = potency of chloramphenicol in USP 
Chloramphenicol RS (pg/mq) 

F - conversion factor, 0.001 mg/pg 
Acceptance criteria: 90,0%-130,0% 

SPEC IFIC TESTS 

* Steriljty Tests <7I>: Meets the requirements 

* Other Requirements: ft meets the reguirements in 

Ophthalmic Products—Quality Tests (771). 

ADDITIONAL REQUIREMENTS 

* Packagjng and STORAGE: Preserve in colfapsible 
ophthalmic ointment tubes. 

* USP Reference Standard* (11) 

USP Chloramphenicol RS 


Chloramphenicol Ophthalmic Solution 

» Chloramphenicol Ophthalmic Solution is a ster- 
ile solution of Chloramphenicol. It contains not 
less than 90.0 percent and not morę than 
1 30.0 percent of the labeled amount of 

C 11 H 12 CI 2 N 2 O 5 . 

Packaging and storage—Preserve tn tight containers, and 
storę tn a refrigerator until dispensed. The containers or in- 
dividual cartons are sealed and tamper-proof so that sterility 
is assured at time of first use. 

Labeling —The Jabeling States that there is a 21-day be* 
yond-use period after dtspensing. 

USP Reference standards (1 !)— 

USP Chloramphenicol RS 

Identification —The retention time of the major peak in 
the chromatogram of the Assoy preparotion corresponds to 
that in the chromatogram of the Standard preparation as 
obtained in the Assay. 

Sten Boty Tests (71)—It meets the reguirements when 
tested as directed for Membranę Fiftration under Test for Ste- 
rility of the Product to be Examined. 

pH (791): between 7.0 and 7.5, except that in the case 
of Ophthalmic Solution that is unbuffered or is labeled for 
veterinary use it is between 3.0 and 6.0* 

Assay— 

Mobile phose and C hromatographk system— Proceed as di¬ 
rected in the Assay under ChloramphenicoL 

Standard preparation— Dissolve an accurately weighed 
auantity of USP Chloramphenicol RS in Mobile phase, and 
dilute quantitatively, and stepwise if necessary, with Mobile 
phase to obtain a solution haying a known concentration of 
about 100 \ig per mL Filter a portion of this solution 
through a 0.5-pm or finer porosiły filter, and use the elear 
filtra te as the Standard preparation. 

Assay preparotion —Transfer an accurately measured vol- 
ume of Ophthalmic Solution, equivalent to about 50 mg of 
chloramphenicol, to a 100-rnL volumetnc fiask, dilute with 
Mobile phase to vdume, and mix. Transfer 5.0 mL of the 
resuftlng solution to a 25-mL volumetric fiask, dilute with 
Mobile phase to volume, and mix. Filter a portion of this 
solution through a 0.5-pm or finer porosiły filter, and use 
the elear filtrate as the Assay preparation. 

Procedurę—Proceed as directed for Procedurę in the Assay 
under ChloromphenicoL Calculate the guanttty, in mg, of 


CnHuChNiOs in each ml of the Ophthalmic Solution taken 
by the formula: 

0.5 (C/V)(nj/rs) 

in which V is the volume, in ml, of Ophthalmic Solution 
taken, and the other terms are as defined therein. 


Chloramphenicol for Ophthalmic 
Solution 


» Chloramphenicol for Ophthalmic Solution is a 
sterile, dry mixture of Chloramphenicol with or 
without one or morę suitable buffers, diluents, 
and preservatives. It contains not less than 
90.0 percent and not morę than 130.0 percent of 
the labeled amount of CnH^Ch^Os, when con- 
stituted as directed. 

Packaging and stora ge^Preserve m tight containers. 
Labeling— If packaged in combination with a Container of 
solvent, Tabel it with a warning that it is not for injection. 

USP Reference standards (11)— 

USP Chloramphenicol RS 

Identification—The retention time of the major peak in 
the chromatogram of the Assay preparation corresponds to 
that in the chromatogram of the Standard preparotion as 
obtained in the Assoy. 

Sterility Tests (71}—it meets the reguirements when 
tested as directed for Membranę Fiftration under fest for Ste¬ 
rility of the Product to be Examined. 
pH (791): between 7.1 and 7.5, in an agueous solution 
contaming 5 mg of chloramphenicol per ml. 

Assay— 

Mobile phose and Chromatographic system —Proceed as di¬ 
rected in the Assay under Chloramphenicol. 

Standard preparation —Dissolve an accurately weighed 
auantity of USP Chloramphenicol RS in Mobile phase , and 
dilute quantitatively, and stepwise if necessary, with Mobile 
phase to obtain a solution having a known concentration of 
about 100 fig per mL. Filter a portion of this solution 
through a 0,5-pm or finer porosity filter, and use the elear 
filtrate as the Standard preparation . 

Assay preparation —Transfer the eon ten ts of 1 Container of 
Chloramphenicol for Ophthalmic Solution to a suitable Con¬ 
tainer with the aid of Mobile phase, and dilute quantitative[y, 
and stepwise if necessary, with Mobile phose to obtain a 
solution having a concentration of about 100 pg of chlor- 
amphenicol per mL Filter a portion of this solution through 
a 0.5'fim or finer porosity filter, and use the elear filtrate as 
the Assay preparation. 

Procedurę —Proceed as directed for Procedurę in the Assay 
under Chloramphenicol. Calculate the quantity, in mg f of 
CiiH^ChNżOs in the Container of Chloramphenicol for 
Ophthalmic Solution taken by the formula: 

(L/D)C(r u frs) 

in which L is the labeled guantity, in mg, of chlorampheni¬ 
col in the Container, D is the concentration, in pg per mL, 
of chloramphenicol in the Assay preparation, based on the 
labeled quantity and the extent of dilution, and the other 
terms are as defined therein. 
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Chloramphenicol Orał Solution 

» Chloramphenicol Orał Solution is a solution of 
Chloramphenicol in a suitable so!vent ft contains 
one or morę suitable buffers and preservatives. It 
has a potency of not less than 90*0 percent and 
not morę than 120,0 percent of fhe labeled 
amount of C 11 H 12 CI 2 N 2 O 5 , 

Packaging and storage —Preserve In tight containers, 
Labeling —Labd it to indicate that it is for veterinary use 
only and that it is not to be used in animals raised for food 
production. 

USP Reference standards (11)— 

USP Chloramphenicol RS 

Identification— Prepare a Test solution containing 20 pg 
per mL chloramphenicol from Orał Solution diluted wlth 
water. The ultraviolet absorption spectrum of the Test solu¬ 
tion exhtbits maxima and minima only at the same wave- 
fength as that of a similar solution of USP Chloramphenicol 
RS, concomitantly measured. 

pH (791): between 5.0 and 8,5, when diluted with an 
equal volume of water, 

Assay—Proceed as directed under Antibiotics—Microbial As - 
says (81), uslng an accurately measured volume of Orał So¬ 
lution diluted quantitatively and stepwlse with water to yleld 
a Test Dilution havmq a concentration assumed to be equal 
to the median dose level of the Standard. 


Chloramphenicol Otic Solution 

» Chloramphenicol Otic Solution is a sterile solu¬ 
tion of Chloramphenicol in a suitable solvent. It 
contains not less than 90.0 percent and not morę 
than 130,0 percent of the labeled amount of 
CnHizCbNzO*. 

Packaging and storage —Preserve in tight containers. 

USP Reference standards <11)— 

USP Chloramphenicol RS 

Identification —The retention time of the major peak in 
the chrom a to gram of the Assay preparotion eorresponds to 
that in the chromatogram of the Standard preparotion as 
obtained in the Assay . 

Sterility Tests (71)—It meets the reguirements when 
tested as directed for Membranę Rltration under Test for Ste¬ 
rility of the Product to be Examined. 
pH (791): between 4.0 and 8.0, when diluted with an 
equal voiume of water. 

Water Determination, Method i (921): not morę than 

2 , 0 %, 

Assay— 

Mobile phase and Chromatographic system —Proceed as di- 
rected in the Assay under Chloramphenicol. 

Standard preparotion —Disso3ve an accurately weighed 
auantity of USP Chloramphenicol RS in Mobile phase , and 
dilute quantitatively, and stepwise if necessary, with Mobile 
phase to obtain a solution having a known concentration of 
about 100 pg per ml. Fiiter a portion of this solution 
through a 0.5-pm or finer porosity fiiter, and use the elear 
filtrate as the Standard preparotion. 

Assay preparotion —Transfer an accurately measured vol- 
ume of Otic Solution, equivalent to about 50 mg of chJor- 


amphenicol, to a 100-mL yolumetric fiask, dilute with Mobile 
phase to volume, and mix. Transfer 5,0 mL of the resulting 
solution to a 25-mL volumetric fiask, dilute with Mobile 
phase to volume, and mix. Filier a portion of this solution 
through a 0.5-pm or finer porosity fiiter, and use the dear 
filtrate as the Assay preparotion. 

Procedurę—Proceed as directed for Procedurę in the Assay 
under Chloramphenicol. Calcu la te the quantity, in mg, of 
CnHizClzNzÓj in each mL of the Otic Solution token by the 
formula: 

0 .S(C/V)(rulrs) 

in which V is the volume, in mL, of Otic Solution taken, and 
the other terms are as defined therein. 


Chloramphenleol Tablets 

» Chloramphenicol Tablets contain not less than 
90.0 percent and not morę than 120.0 percent of 
the labeled amount of C 11 H 12 CI 2 N 2 OS. 

Packaging and storage —Preserve in tight containers. 
Labeling— LabeE Tablets to indicate that they are for veterb 
nary use only and are not to be used in animals raised for 
food production. 

USP Reference standards (11)— 

USP Chloramphenicol RS 

Identification —The retention time of the major peak in 
the chromatogram of the Assay preparotion eorresponds to 
that in the chromatogram of tne Standard preparotion as 
obtained in the Assay. 

Disintegrafion (701): 60 minutes. 

Uniform!ty of dosage units (905): meet the require- 

ments. 

Assay— 

Mobile phase and Chromatographic system—Proceed as di¬ 
rected in the Assay under Chloramphenicol . 

Standard preparotion —Transfer about 25 mg of USP 
Chloramphenicol RS, accurately weighed, to a 200-mL volu- 
metric fiask, add 10 mL of water, and heat on a steam bath 
until completeiy dissolml Cool to room temperaturę, dilute 
with Mobile phase to volume, and mtx. Fiiter a portion of 
this solution through a 0.5-pm or finer porosity fiiter, and 
use the elear filtrate as the Standard preparotion. 

Assay preparotion —Weigh and finely powder not less 
than 20 Tablets. Transfer an accurately weighed portion of 
the powder, equivalent to about 500 mg of chlorampheni¬ 
col, to a 200-mL volumetnc fiask, add 80 mL of water, and 
heat on a steam bath for 20 minutes, with occasional mix- 
ing, Cool to room temperaturę, dilute with water to vol- 
ume, and mix. Transfer 5.0 mL of the resulting solution to a 
100-mL volumetric fiask, dilute with Mobile phase to vol* 
ume, and mix. Fiiter a portion of this solution through a 
0.5-pm or finer porosity fiiter, and use the elear filtrate as 
the Assay preparotion. 

Procedurę —Proceed as directed for Procedurę in the Assay 
under ChloramphenkoL Calcufate the quantity, in mg, of 
CnHuCIzNzOs in the portion of Tablets taken by the 
formula: 

4C(r a /r*) 

in which the terms are as defined therein. 


USP Monographs 









3352 Chloramphenicol / Official Monographs 


USP 40 


Chloramphenicol and Hydrocortisone 
Acetate for Ophthalmic Suspenslon 

» Chloramphenicol and Hydrocortisone Acetate 
for Ophthalmic Suspenslon is a sterile, dry mix- 
ture of Chloramphenicol and Hydrocortisone 
Acetate with or without one or morę suitable 
buffers, diluents, and preservatives. It contains 
not less than 90.0 percent and not morę than 
^ 30.0 percent of the labeled amount of chloram¬ 
phenicol (CnHi 2 CbN 2 Os), and not less than 
90.0 percent and not morę than 115.0 percent of 
the labeled amount of hydrocortisone acetate 
(C 23 H J2 0 6 ), when constituted as directed. 

Labellng —If packaged i n combmation with a Container of 
solvent, Tabel it with a warning that it is not for injection. 

USP Referettce standards (11 )— 

USP Chloramphenicol RS 
USP Hydrocortisone Acetate RS 

Identification—The retention times of the major peaks In 
the ehromatogram of the Assay preparation correspond to 
that in the ehromatogram of Ene Standard preparation as 
obtained in the Assay. 

Sterility Tests <71 >—It meets the requirements when 
tested as directed for Membranę Fiftration under Test for Ste- 
rifity of the Product to be Examined. 
pH (791): between 7.1 and 7.5, in an aqueous suspen- 
sion containing 5 mg of chloramphenicol per mL 
Assay— 

Mobile phase and Chromatographic system— Proceed as di¬ 
rected in the Assay under Chloramphenicol. 

Standard preparation— Transfer about 37.5 mg of USP 
Chloramphenicol RS and 37,5/ mg of USP Hydrocortisone 
Acetate RS, both accurately weighed ,) being the ratto of 
the labeled amount, In mg, of hydrocortisone acetate to the 
labeled amount, in mg, of chloramphenicol in the Chlorami 
phenicol and Hydrocortisone Acetate for Ophthalmic Solu- 
tion, to a 100-mL volumetnc fiask, add 15 mL of water and 
75 mL of methanol, sonicate for a few seconds, di lute with 
methanol to volume, and mix. Transfer 5,0 mL of the result- 
ing solution to a 25-ml vdumetnc fiask, dii u te with Mobile 
phase to volume, and mix. Filier a portion of this solution 
through a 0,5-jim or finer porosity filter, and u$e the elear 
fil tratę as the Standard preparat ton. 

Assay preparation— Transfer the contents of an accurately 
countea number of containers of Chloramphenicol and Hy¬ 
drocortisone Acetate for Ophthalmic Solution, equivalent to 
about 37.5 mg of chloramphenicol, to a 100-mL volumetric 
fiask with the ald of 5 mL of water for each 12.5 mg of 
chloramphenicol contained therein. Wash each Container 
with methanol, and add the washings to the volumetric 
fiask. Dilute with methanol to vo!ume, and mix. Transfer 
5.0 mL of the resulting solution to a 25-mL volumetric fiask, 
difute with Mobile phase to voiume, and mix. Filter a portion 
of this solution through a 0.5-jim or finer porosity filter, and 
use the elear filtra te as the Assay preparation. 

Procedurę —Proceed as directed for Procedurę in the Assay 
under Chloramphenicol. Calcu la te the quantlty, in mg, of 
chloramphenicol (CnHuChNzOs) in each Container taken by 
the formula: 

0 .5(C/N)(ru/rs) 

in which N ts the number of containers taken, and the other 
terms are as defined therein. Calculate the guantity, in mg, 


of hydrocortisone acetate (C Z3 H^O fi ) in each Container taken 
by the formula: 

5QQ(C/N)(ru/rd 

in which C is the concentration, in mg per mL, of USP Hy¬ 
drocortisone Acetate RS in the Standard preparation, N is the 
number of containers taken, and r u and r* are the hydrocor- 
tisone acetate peak responses obtained from the Assay prep¬ 
aration and the Standard preparation , respectively. 


Chloramphenicol and Pofymyxin B 
Sulfate Ophthalmic Ointment 

DEFINITION 

Chloramphenicol and Polymyxin B Sulfate Ophthalmic Oint¬ 
ment contains NLT 90.0% and NMT 120.0% of the la¬ 
beled amount of chloramphenicol (CnHuCIzNjOs) and 
NLT 90.0% and NMT 125.0% of the labeled amount of 
polymyxin B. 

IDENTIFICATION 

* A* The retention time of the major peak of the Sample 
solution corresponds to that of the standard solution , as 
obtained in the Assay . 

ASSAY 

* CHLORAMPHENICOL 

Mobile phase: Methanol, gladal acetie acid, and water 
(450:1:550) 

Standard stock solution: 0.25 mg/ml of USP Chloram¬ 
phenicol RS in methanol 

Standard solution: OJ mg/mL of USP Chluramphenicol 
RS from the Standard stock solution in Mobile phase. 

Pass through a suitable filter, and use the elear filtrate. 
Sample stock solution: Nominally 0.25 mg/rnL of 
chloramphenicol prepared as follows. Transfer a portion 
of Ophthalmic Ointment containing nominally 25 mg 
of chloramphenicol to a suitable conical fiask. Add 
20 mL of cyclohexane, mix, and sonicate for 2 min. 

Add 60 mL of methanol. Filter this mix£ure, collecting 
the filtrate in a 100-mL volumetric fiask. Wash the filter 
with methanol, collecting the washings in the vo!umet- 
ric fiask. Difute with metnanol to volume. Transfer 
50.0 mL of the resuJting solution to a suitable round- 
bottom fiask, and evaporate to dryness by rotating the 
fiask under vacuum in a water bath at 35°, Dissolve the 
residue in 50.0 mL of methanol. 

Sample solution: Nominally OJ mg/mL of chloram- 
henicol from the Sample stock sofution in Mobile phase. 
ass through a suitable filter, and use the elear filtrate. 
Chromatographic system 
(See Chromatogropny (621), System Suitobility.) 

Modę: LC 

Detector: UV 280 nm 
Column: 4.6-mm x 10-cm; 5-pm packing LI 
Flow ratę: 1 m L/min 
injection volume: lOpL 
System suitability 
Sample: Standard solution 
Suitability regulrements 
Tailing factor: NMT 2.0 
Relative standard devration; NMT 1.0% 

Analysi s 

Samples: Standard sofution and Sample sofution 
Calculate the percentage of the labeled amount of 
chloramphenicol (CnfluChNzOs) in the portion of 
Ophthalmic Ointment taken: 

Result = (fu/n) x (Ci/Cy) x P x F x 100 

r u - peak height from the Sample solution 
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r 5 - peak height fram the Standard solution 
C s ~ concentration of USP Chloramphenicol RS in 
the Standard solution (mg/mL) 

Cu = nominał concentration of chloramphenicol in 
the Sample solution (mg/ml) 

P - potency of chloramphenicol in USP 
Chloramphenicol RS (pg/mg) 

F = coiwersion factor, 0.001 mg/jag 
Acceptance crlleria: 90.Q%-120.0% 

* POLYMYKtN B 

{See Antibiotics — Microbia! Assays (81),) 

Sample solution; Shake a portion of Ophthalmic Oint- 
ment contaming nominally 5000 Polymyxin B Units 
with 50 mL of ether in a separator Extract with four 
20-mL portions of Buffer 8.6. Combine the agueous ex- 
tracts in a 100-mL volumetric fiask, and diiute with 
Buffer B.6 to volume, 

Analysis: Proceed as directed in the chapter. Diiute the 
Sample solution with Buffer 8,6 to obtain a Test Oilution 
having a concentration that is nominally equivalent to 
the median leve! of the standard, 

Acceptance criteria: 90,0%-l 25,0% 

5PEOFIC TESTS 

* Steriuty Tests {71): Meets the reguirements 

* OTHER REOUIREMENTS: it meets the requirements in 

Ophthalmic Products^Quality Tests (771X 

ADDITIONAL REQUIREMENTS 

* Packaging and Storage: Preserve in collapsible 

ophthalmic ointment tubes. 

O USP Reference Standards (11) 

USP Chloramphenicol RS 
USP Polymyxin B Sulfate RS 


Chloramphenicol Palmitate_ 

Cj7H 42 CbN 2 06 561.54 

Hexadecanoic actd, 2'[(2,2-dkhloroacetyl)amina]-3-hydroxy- 
3-{4-nrtrophenyl)propyl ester, [R-(fl%R*)]-, 
D-fhreo-(-)-2,2-Dichloro-N-[j0-hydroxy-a-(hydroxymethyl)-p- 
nitrophenethyljacetamide a-palmitate [530-43-8], 

» Chloramphenicol Palmitate has a potency 
equivalent to not less than 555 jag and not morę 
than 595 jag of chloramphenicol (C11H12CI2N2O5) 
per mg. 

Packaging and storage—Preserve in tight containers. 

USP Reference standards {11)— 

USP Chloramphenicol Palmitate RS 

Identification—The retention time of the chloramphenicol 
palmitate peak in the chromatografii of the Assay prepora- 
tion corresponds to that of the chloramphenicol palmitate 
peak in the chromatogram of the Standard preparation as 
obtained in the Assoy. 

Melting rangę (741): be twe en 87° and 95°. 

Specific rotation (7815): between +21° and ^25°. 

Test solution: 50 mg, undried, per mL, in dehydrated 
alcofioL 

Crystallinity (695): meets the requirements. 

Lass on drying (731)—Dry it to constant weight over 
phosphoms pentoxide in vacuum at a pressure not exceed- 
ing 5 mm of mercury; it loses not morę than 0.5% of its 
weight 

Acidity—Dissolve 1,0 g by heating at 35° with 5 ml of a 
1:1 mixture of 80 percent alcohol and ether, previously neu- 
tralized using phenolphthafein TS, Ti tratę with 0,1 N sodium 
hydroxide VS, using phenolphthalein TS, untii on gentle 
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shakfng a płnk coior persists for not less than 30 seconds: 
not morę than 0.4 mL is consumed. 

Free chloramphenicol—Dissolve 1.0 g in 80 mL of xylene 
with the aid of gentle warming. Cool, and extract with 
three 15-mL portions of water, combining the aqueous ex- 
tracts and drscarding the xylene. Diiute the tombined aque- 
ous extracts with water to 50 mL, extract with 10 mL of 
toluene, allow to separate, and discard the toluene. Centri- 
fuge a portion of Lhe agueous solution, and determine the 
absorbance of the elear solution at the wavelength of maxi- 
mum absorbance at about 278 nm, using a suitable spectra- 
photometer, and using as a reagent blank to set the instru¬ 
ment to ze ro the solution obtained by the same procedurę 
without the spedmem the absorbance is not morę than 
0.268 (0.045%). 

Assay— 

Mobile phase —Prepare a suitable degassed mixture of 
methanol, water, and glacial acetic acid (172:27:1). 

Standard preparadon— Transfer about 65 mg of USP 
Chloramphenicol Palmitate RS to a 50-ml volumetric fiask, 
add about 40 mL of methanol and 1 mL of glacial acetic 
acid, and sonicate for a few minutes. Diiute with methanol 
to volume, and mix. Transfer 10.0 mL of this solution to a 
25-mL volumetric fiask, diiute with Mobile phase to voiume, 
and mix. 

Assay preparation —Using about 65 mg of Chlorampheni¬ 
col Palmitate, accuratefy weighed, prepare as directed under 
Standard preparation. 

Chromatographic system (see Chromotography ( 621))—The 
liquid chromatograph is eauipped with a 280-nm detector 
and a 3.9-mm x 30-cm column that contains 10-pm pack- 
ing LI. The flow ratę is about 2 mL per minutę. Chromato¬ 
graph the Standard preparation , and record the peak re- 
sponses as directed under Procedurę: the column efficiency 
determined from the anafyte peak is not less than 2400 tne- 
ocetica! plates, and the refative standard deviation for repli- 
cate injections is not morę than 0.5%. 

Procedurę— Sępa ratę ly inject equal volumes (about 10 pL) 
of the Standard preparation and tne Assay preparation into 
the chromatograph, record the ehromatograms, and meas- 
ure the responses for the major peaks. CaTcuiate the quan- 
tity, in pg, of chloramphenicol (C M H i^CIjN^O^) equivafent in 
each mg of specimen taken by the formula: 

(W 5 fW u )(P{)(ru/rs) 

in which W$ and W u are the quantities, in mg, of USP Chlor¬ 
amphenicol Palmitate RS and Chloramphenicol Palmitate 
taken, respectively; is the designated chloramphenicol 
equivalent, in pg per mg, of USP Chloramphenicol Palmitate 
RS; and r y and r$ are the peak responses obtained from the 
Assay preparation and the Standard preparation, respectiyely. 


Chloramphenicol Palmitate Orał 
Suspension 

» Chloramphenicol Palmitate Orał Suspension 
contains the equiva!ent of not less than 90.0 per¬ 
cent and not morę than 120.0 percent of the la- 
beled amount of chloramphenicol 
(CnH^CbN^Os). It contains one or morę suitable 
buffers, colors, flavors, preservatives, and sus- 
pending agents. 

Packaging and storage—Preserve in tight, light-resistant 
containers. 

USP Reference standards (11)— 

USP Chloramphenicol Palmitate RS 
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USP Chloramphenicol Palmitate Polymorph A RS 
USP Chloramphenicol Palmitate Nonpolymorph A RS 
Identification—The retentfon time of the chloramphenicol 
palmitate peak in the chromatogram of the Assay prepara¬ 
tion corresponds to that of the chloramphenicol palmitate 
peak in the chromatogram of the Standard preparation, as 
obtained in the Assay. 

Uniformity of dosage units {905}— 

FOR 5U5PENS10N PACKAGED IN SIMGLE-UNIT CONTAINERS; meetS 
the requirements. 

DelJverable volume <698): meets the reguirements. 
pH {791}: between 4.5 and 7.0. 

Limit of poiymorph A— 

Standard preparation—Pre parę a dry mixture of 1 part by 
weight of USP Chloramphenicol Palmitate Polymorph A RS 
and 9 parts by weight of USP Chloramphenicol Palmitate 
Nonpolymorph A RS. Prepare a 1 in 3 minera! oil dispersion 
of this maturę, and place a portion of it between two so¬ 
dium chloride piates, taking care not to allow air bubbles to 
form. 



Test preparation —Place 20 mL of previously mixed Orał 
Suspension in a 50-mL centrifuge tubę, add 20 mL of water, 
and mix. Centrifuge, and discard the supernatant. Add 
20 ml of water to the residue in the centrifuge tubę, mix, 
centrifuge, and discard the supernatant. Repeat this washing 
two times. Dry the residue in vacuum over srlica gel for not 
less than 14hours. Prepare a 1 in 3 minerał oil dispersion of 
the dfied residue, and place a portion of it between two 
sodium chloride piates, taking care not to allow air bubbles 
to form. 

Procedurę ^Concomitantly record the absorption spectra 
of the Standard preparation and the Test preparation from 
about 11 pm to about 13 jtm, with a suitable IR absorption 
spectroph otom eter, using an empty celi to set the instru¬ 
ment to 100 percent transmittance. Adjust the celf thickness 
of the Standard preparation and of the Tesf preparation so 
that transmittances of 20% to 30% are obtained at 12.3 
pm. On each spectrum, draw a straight baseline between 
the absorption minima at wavelengths of about 113 um 
and 12.65 pm. Draw straight lines, perpendlcular to the 
wavelenqth scalę, at the waveiengths of maximum absorp- 
tion at about 11.65 pm and 11.86 pm, mtersecting both 
the baseline and the spectrum. Determine the absorbance 
ratio: 


(4n &sa ~ An esii) / (4n mo - 4n.W 

in which the parenthetic expressions are the differences in 
absorbance values obtained at the wavelengths indicated by 
the subscripts for the spectrum (o) and at the point of Inter- 
section of the perpendicular linę with the baseline (b)> The 
absorbance ratio of the Test preparation is greater than that 
of the Standard preparation , corresponding to not morę 
than 10% of polymorph A. 

Assay— 

Mobile phase, Standard preparation, and Chromotographic 
system —Proceed as directed in the Assay under Chloram¬ 
phenicol Palmitate. 

Assay preparation —Transfer an accurately measured vol- 
ume of Orał Suspension, well-shaken and free from air bub¬ 
bles, equivalent to about 160 mg of chloramphenicol, to a 
200-mL volumetnc fiask conlaining about 20 mL of metha- 
nol, add 4 ml of glacial acetic acid, dilute with methanol to 
volume, and mix. Filter about 20 mL of this solution 
through glass-fiber filter paper. Transfer ID.OmL of the fil¬ 
tra te to a 25-mL volumetnc fiask, dilute with Mobile phase 
to volume, and mix. 

Procedurę —Proceed as directed for Procedurę in the Assay 
under Chloramphenicol Palmitate . Cale ula te the guantity, in 


mg, of chloramphenicol fCnHiaCliNzO*) equivalent in each 
mL of Orał Suspension taken by the formula: 

0m4(Ws/V)(Ps)(ru/rs) 

in which V is the volume, in mL, of Orał Suspension taken, 
and the other terms are as defined therein. 


Chloramphenicol Sodium Sueeinate 

CtjH^CIjNiNaOa 445.18 

Butanedioic add, mono[2-[(2,2-dichloroacetyl)arnino]- 
3-hydroxy-3-(4-nItrophenyi)propyl] ester, monosodium 
salt, h 

D-threo : (-)-2,2-Dichloro-N-[/#-hydroxy-a-(hydroxymethyl)-p- 
nitrophenethyi]acetamide a-(sodium sueeinate) 
[982-57-0]. 

» Chloramphenicol Sodium Sueeinate has a po- 
tency equivaient to not less than 650 jig and not 
morę than 765 pg of chloramphenicol " 
(CtiHuChNiOs) per mg. 

Packaging and storage—Preserve in tight containers. 
LabeEing—Where it is intended for u$e in preparing sterile 
dosage forms, the label States that it is sterile or must be 
subjected to further processing during the preparation of 
sterile dosage forms. 

USP Reference standards <11}— 

USP Chloramphenicol RS 
USP Endotoxin RS 

Identification—The Assay prepataltan exhibits an absorp¬ 
tion maximum at a wavelength of about 276 nm, as ob¬ 
tained in the Assay . 

Specific rotation {781S): between +5.0 ł? and +8.0°. 

Test solu tion: 50 mg per mL. 
pH <791}: between 6.4 and 7.0, in a solution containing 
the equivalent of 250 mg of chloramphenicol per mL. 
Water Determiiiation, Method I (921}: not morę than 
5.0%. 

Limit of free chloramphenicol— 

Mobile phase—Prepare a filtered and degassed mixture of 
0.05 M monobasic ammonium phosphate, previously ad- 
justed with 10% (v/v) phosphoric acld to a pH of 2.5 ± 0.1, 
and methanol (60:40). Make adjustments if necessary (see 
System Suitability under Chromatography (621)). 

Standard solution —Dis sof ve an accurately weighed guam 
tity of USP Chloramphenicol RS in Mobile phase to obtain a 
solution having a known concentration of about 6pg per 
mL. Pass this solution through a filter having a 0.5-jjm or 
finer po rosi ty, and use the fUtra te. 

Test solution —Transfer about 33 mg of Chloramphenicol 
Sodium Sueeinate, accurately weighed, to a 50-mL volumet- 
ric fiask. Dilute with Mobile phase to volume, and mix, Pass 
a portion of this solution through a filter having a 0.5-jim or 
finer porosity. 

Chromatogrophic system (see Chromatography (621))—The 
IJquid chromatograpb is eoulpped with a 275-nm detector 
and a 4.6-mm x 10-cm column that contains 5-pm parking 
LI . The flow ratę is about 1 mL per minutę. Chromatograpn 
the Test solution , and record the peak responses as directed 
for Procedurę: the column efficiency determined from the 
two major peaks, chloramphenicol-1-sueeinate and chloranm 
phenicol-3-succinate, is not less than 1750 theoretical 
piates; the resolution, i?, between the two peaks is not less 
than 2.0; and the tailing factor is not morę than 1.2. Chro- 
matograph the Standard solution, and record the peak areas 
as directed for Procedurę: the relative standard deviation for 
replicate injectlons is not morę than 2.0%. 
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Procedurę —Separately inject equal volumes (about 10pL) 
of the Standard solution and the Test solution into the chro- 
matograph, record the chromatograms, and measure the ar¬ 
eas for the free chloramphenico) peaks, Calculate the per- 
centage of free chloramphenicol (C11H12CI2N2O5) in the 
portion of Chloramphenicol Sodium Succinate taken by the 
formula: 

500 D(C/WQ)(r u /r i ) 

in which C is the concentration, in pg per mL, of USP Chlor¬ 
amphenicol RS in the Standard solution; W is the quantity, in 
mg, of Chloramphenicol Sodium Succinate taken to prepare 
the Test solution; Q is the quantity, in pg, of chlorampheni¬ 
col in each mg of Chloramphenicol Sodium Succinate taken, 
as obtained in the 4ssoy; and r a and n are the peak areas 
obtained from the Test solution and the Standard solution, 
respectively. Not morę than 2.0% is found. 

Other requirements— Where the labę! States that Chlor¬ 
amphenicol Sodium Succinate is sterile, it meets the requlre- 
ments for Sterility and Bacterial endotowns under Chloram¬ 
phenicol Sodium Succinate for Injection, Where the label States 
that Chloramphenicol Sodium Succinate most be subjected 
to further processing during the preparation of injectable 
dosage forms, it meets the requirements for Bacterial endo- 
toxins under Chloramphenicol Sodium Succinate for Injection, 
Assay— 

Standard preparation —Dissolve an accurately weighed 
quantity of OSP Chloramphenicol RS in water, and dilute 
quantitatively with water to obtain a solution Having a 
known concentration of about 20 pg per mL 

4ssoy preparation —Dissolve an accurately weighed quan- 
tity of Chloramphenicol Sodium Succinate in water, and di- 
lute quantitatively with water to obtain a solution having a 
concentration equivalent to about 20 pg of chloramphenicol 
per mL. 

Procedurę —Concomitantly determine the absorbance of 
the Standard preparation, at the waveiength of maximum 
absorbance at about 278 nm, and the absorbance of the 
4ssoy preparation, at the wavelength of maximum absorb¬ 
ance at about 276 nm, in 1-cm cells, with a suitable spec- 
trop ho tom eter, using water as the blank, Calculate the 
quantity, in pg, of chloramphenicol (Ci 1 H^CbNzOs) in each 
mg of Chloramphenicol Sodium Succinate taken by the 
formula: 

(CP/W}(Au/As) 

in which C ts the concentration, in pg per mL, of USP Chlor¬ 
amphenicol RS in the Standard preparation; P is the potency 
in pg per mg, of USP Chloramphenicol RS; W is the weight, 
in pg, of ChLoramphenicol Sodium Succinate taken in each 
mL of the Assay preparation; and and are the ab- 
sorbances of the 4ssay preparation and the Standard prepa¬ 
ration, respectively. 


Chloramphenicol Sodium Succinate for 

Injection 

» Chloramphenicol Sodium Succinate for Injec- 
tion contains an amount of Chloramphenicol So¬ 
dium Succinate equivalent to not less than 
90.0 percent and not morę than 115.0 percent of 
the labeled amount of chloramphenicol 
(CnH, 2 CbN 2 0s). 


Change to read: 

Packaging and storage —Preserve as described in *Pack - 
aging and Storage Reguirements (659), Injection Packaging, 
Packaging for constitutionm 

USP Reference standards (11)— 

USP Chloramphenicol RS 
USP Endołoxin RS 

RacteHal Endotoxins Test (85)—It contains not morę 
than 0,2 USP Endotoxin Unit per mg of chloramphenicol, 
Sterility Tests <71 >—ft meets the reguirements when 
tested as directed for Membranę Filtration under Test for Ste¬ 
rility of the Product to be Examined. 

Particulate Mat ter in Injections (788): meets the re¬ 
guirements for small-volume injections. 

Limit of free chloramphenicol— 

Mobile phase, Standard solution, and Chromatographic sys¬ 
tem— Proceed as directed in the test For Limit of free chlor¬ 
amphenicol under Chloramphenicol Sodium Succinate, 

Test solution—DmoWe the eon ten ts of 1 Container in a 
volume of Mobile phase to obtain a solution tontainmg the 
equrvalent of about 100 mg of chloramphenicol per mL. Di¬ 
lute this solution quantitatively, and stepwise if necessary, 
with Mobile phase to obtain a solution contaming the equiv- 
alent of about 0.5 mg of chloramphenicol per mL Pass a 
portion of this solution through a filter having a 0.5-jum or 
finer porosity, and use the filtrate. 

Procedurę —Separately inject egual volumes (about 10 pL) 
of the Standard solution and the Test solution into the chro- 
matograph, record the chromatograms, and measure the ar¬ 
eas for the free chloramphenicol peaks, Calculate the per- 
centage of free chloramphenicol (CnHuChNzOs) in the 
spedmen taken by the formula: 

0.1 (C/ D)(r u f rj) 

in which Cis the concentration, in pg per mL, of USP Chlor¬ 
amphenicol RS in the Standard solution; D is the concentra¬ 
tion, in mg per mL, of chloramphenicol equivalent in the 
Test solution, based on the labeled quantity in the Container 
and the extent of diiution; and r y and r 5 are the chloram¬ 
phenicol peak areas obtained from the 7es£ solution and the 
Standard sof uf żon, respectively, Not morę than 2,0% is 
found, 

Other requ9remenfs—It meets the reouirements of the 
tests for Identification, Spedfic rota bon, pH, and Water under 
Chloramphenicol Sodium Succinate, 

Assay— 

Standard preparation —Proceed as directed in the 4ssay 
under Chloramphenicol Sodium Succinate. 

4ssay preparation —Constitute 1 Container of Chloram¬ 
phenicol Sodium Succinate for Injection as directed in the 
labeling. Dilute an accurately measured volume of the eon- 
stitutea solution quantitatively with water to obtain a solu¬ 
tion having a concentration of about 20 pg of chloramphen¬ 
icol per mL 

Procedurę —Proceed as directed in the Assay under Chlor¬ 
amphenicol Sodium Succinate, Calculate the quantitv, in mg, 
of chloramphenicol (CnHizCUNjOs), in each mL or the ton- 
stituted Chloramphenicol Sodium Succinate for Injection 
taken by the formula: 

(L ! D)(CP / 1000)(Ay / 4j) 

in which L is the labeled quantity, in mg, of chlorampheni¬ 
col in each mL of constituted solution; D is the concentra¬ 
tion, in pg per ml, of chloramphenicof in the Assay prepara¬ 
tion, on tne basis of the labefed quantity of chloramphenicol 
in each mL of constituted solution and the extent of dilu- 
tion; C ts the concentration, in pg per mL, of USP Chloram¬ 
phenicol RS In the Standard preparation; P is the potency, in 
pg per mg, of USP Chloramphenicol RS; and Au and A$ are 
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the absorbantes of the Assay preporation and the Standard 
preporation, respective!y. 


Chlordiazepoxide 



C, 6 HhCIN 3 0 299,75 

3H-1 ,4-Benzod(azepin-2-amine, 7-ohloro-N-methyL5~ 
phenyK 4-oxide; 

7-ChlQrG-2-(methylamino)“5-phenyb3fM,4-benzodiazepine 
4-oxide [58-25-3], 

DEFINITJON 

Chlordiazepoxide contains NLT 98.0% and NMT 102.0% of 
chlordiazepoxide (CiaHmCINjO), calculated on the dried 
basis. 

IDENTIFICATION 

• A, INFRARED ABSORPTION 097K) 

• B, The retention time of the major peak of the Sample 

solution corresponds to that of the Standard solution, as 
obtained in the Assay, 
m C. 

Sotution A: 1 mg/mL of sodium nitrite in water 
Solution B: 5 mg/mL of ammonium sulfamate in water 
Solution C: 1 mg/mL of W-(1 -naphthyl)ethylenediamine 
di hydrach lor Ide in water 
Sample: 20 mg of Chlordiazepoxide 
Analysis: Add 5 mL of hydrochlonc acid and 10 mL of 
water to the Sample, and heat to boi ling to effect hy- 
drolysis, ASIow the solution to cooL Ad a 2 mL of 5o/u* 
t/0/7 A t shake, add 1 mL of Solution B, shake for 2 min, 
and add 1 ml of Solution C 

Acceptance criteria: A reddish-violet color is produced. 

ASSAY 

• PROCEDURĘ 

Use [ow-actinic glassware. 

Mobile phase: Methanol and water (60:40) 

Standard solution: 0,2 mg/mL of USP Chlordiazepox- 
ide RS in Mobile phase 

Sample stock solution: 2 mg/mL of Chlordiazepoxide 
in Mobile phase prepared as follows, Transfer a suitable 
portion of Chlordiazepoxide to an approprrate volumet- 
ric fiask, and dissolve in Mobile phase, Sonicate for 5 
min, and dilute with Mobile phase to volume. Pass 
through a membranę fil ter of 0.5-pm or fi ner porę size, 
Sample solution: 0.2 mg/mL of Chlordtazepoxide from 
Sample stock solution in Mobile phase 
Chromatographie system 
(See Chromatography (621), System Suitabiiity,) 


Modę: LC 

Detector: UV 254 nm 
Column: 3,9-mm x 30-cm; packing LI 
Flow ratę: 1 mL/min 
Injection volume: 5 jiL 
System suitabiiity 
Sample: Standard solution 
Suitabiiity reguirements 

Column efficiency: NLT 3600 Lheuretkal piałeś 

Taiiing factor: NMT 2.0 

Reiative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of chlordiazepoxide 
(C^HmCINjO) in the portion of ChJordfazepoxide 
taken: 

Result = (fu/rs) x (Cj/Cy) x 100 

Tu = peak response from Lhe Sample solution 

r$ - peak response from the Standard solution 

Q - concentration of USP Chlordiazepoxide RS in 
the Standard sotution (mg/mL) 

C u - concentration of Chlordiazepoxide in the 
Sampie solution (mg/mL) 

Acceptance criteria: 98,0%-l 02,0% on the dried basis 

IMFURITIES 

» RESIDUE ON Icnition (281): NMT 0,1% 

Detete the fotlowing: 

# * HEAVY Metals, Method fi (231): NMT 20 ppm# lornoiU 

Ian2i315) 

« Organic Impurjties 

Standard solution A: 100 pg/mL of USP Chlordiazepo- 
xide Related Compound A RS m acetone 
Standard solution B: 10 pg/mL of USP 2-Armno- 
5-chlorobenzophenone RS m acetone 
Sample solution: Transfer 50.0 mg of thlordiazepoxide 
to a 10-mL conicai fiask, add 2.5 mL of acetone, and 
shake. Allow any undissoIved particfes to settle, and use 
the supernatant. 

Chromatographie system 
(S ee Ch rom a tog ropny (621).) 

Modę: TLC 

Adsorbent: 0.25-mm layer of chromatographie silica 
gel 

Application volumes 

Standard solution A and Standard solution B: 10|iL 
Sampie solution: 50 pL 
Developing so!vent system: Ethyl acetate 
Spray reagent A: 2 N sulfuric acid 
Spray reagent B: 1 mg/mL of sodium nitrite in water 
Spray reagent C: 5 mg/mL of ammonium sulfamate 
in water 

Spray reagent D: 1 mg/mL of N- 
(l-naphthyl}ethylenediamine dihydrochloride in water 
Analysis 

Sampies: Standard solution A f Stondard solution B f and 
Sample sofution 

Deve(op the ch romatogram in a rhromatographic 
chamber (not previousfy saturated with the Developing 
solvent system) using the Developing sofvent system un- 
tii the solvent front has moved about three-fourths of 
the length of the piąte, Remove the piąte from the 
developing chamber, mark the solvent front, and ailow 
the solvent to evaporate. Locate the spots on the piąte 
by lightiy spraying with Spray reagent A , drying at 
105° for 15 min, and then spraying in succession with 
Spray reagent fi, Spray reagent C, and Spray reagent O, 
Acceptance criteria: Any spots from the Sample solution 
are not greater in size or intensity than the spots at the 
respective values produced by the Standard Solutions, 
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corresponding to NMT 0.1% of chlordiazepoxide re- 
lated compound A, and NMT 0.01% of 2-amino- 
S-chlorobenzophenone* 

SPECIFIC TESTS 

* Loss ON Drying ( 731 ) 

Analysis: Dry at 105° for 3 h. 

Acceptance criŁeria: NMT 0.3% 

ADDITIONAL RE4UIREMENTS 

* Packaging and 5torage: Preserve in tight, llght-resisLant 
containers. 

* USP REFERENCE standards (11) 

USP 2-Amino-5-chlorobenzophenone RS 
CnHioCINO 231.68 
USP Chlordiazepoxide RS 
USP Chiordiazepoxide Related Compound A RS 
7’Chlorod,3-aihydn>5-phenyk2H-],4-benzodiazepim 
2-one 4-oxide, 

CuHmCIN^ 286.72 


Chlordiazepoxide Tablets 

DEFINmON 

Chlordiazepoxide Tablets contain NLT 90.0% and NMT 
110 .0% of the labeied amount of chlordiazepoxtde 
(C^HmCINiO). 

IDENTIFICATION 

* A. The retention time of the major peak of the Sample 

soiution corresponds to that of the Standard soiution, as 
obtained in the Assay. 

* B. 

Soiution A; I mg/mL of sodium nitrite in water 
Soiution B: 5 mg/ml of ammonium sulfamate in water 
Soiution C: i mg/mL of N-(1 maphthyljethylenediamine 
dihydrochlorlde in water 

Sample: Nominał ly 20 mg of chlordiazepoxide from a 
portion of finely powdered Tablets 
Analysis: Add 5 mL of hydrochlortc acid and 10 mL of 
water to the Sample , and heat to boi ling to effect hy- 
drolysis, Allow the soiution to cooL Add2 mL of Solu - 
tion A, shake, add 1 mL of Soiution B, shake for 2 min, 
and add 1 mL of Soiution C 

Acceptance criteria: A reddish-violet cofor is produced, 

ASSAY 

* Procedurę 

Use low-actink glassware. 

Mobile phase: Methanoi and water (60:40) 

Standard soiution: 0.2 mg/mL of USP Chlordlazepox- 
ide RS in Mobile phase 

Sample soiution: Nominally 0.2 mg/mL of chiordiaze- 
poxide from NLT 20 Tablets prepared as follows. Finely 
powder NLT 20 Tablets, and transfer a portion of pow- 
der equivaient to 5 mg of chlordiazepoxide to a 25-mL 
volumetric fiask. Add 20 mL of Mobile phase t sonicate 
for 5 min, di lute with Mobile phase to volume, and pass 
through a membranę filter of 5-jim porę size* Discard 
the first 5 mL of the filtrate. 

Chromatographic system 
(See Chromotograpny (621), System Suitahility.) 


Modę: LC 

Detector: UV 254 nm 
Column: 3.9-mm x 30-cm; packing LI 
Flow ratę: 1 mL/rnin 
Injection volume; 5 jil 
System suitahility 
Sample: Standard soiution 
Suitability requirements 
Column effkiency: NLT 3600 theorctical platcs 
Taiting factor: NMT 2.0 
Relative standard deviatlon: NMT 2.0% 

Analysis 

Samples: Standard soiution and Sample soiution 
Calculate the percentage of the labeied amount of 
chtordia 2 €poxide (C 16 H 14 CIN 3 O) in the portion of Tab¬ 
lets taken: 

Result = (rufr$) x (Cj/O/) x 100 

fu = peak response from the Sample soiution 

r$ = peak response from the Standard soiution 

Cs = concentration of USP Chiordiazepoxide RS in 
the Standard soiution (mg/mL) 

Cu = nominał concentration of ohlordiazepoxide in 
the Sample soiution (mq/mL) 

Acceptance criteria: 90.0%-! 10*0% 

PERFORMANCE TESTS 

* DlSSOLUTlON (711) 

Medium: Simulated gastric fluid TS, prepared without 
pepsin; 900 mL 
Apparatus 1: 100 rpm 
Time: 30 min 

Standard soiution: USP Chlordiazepoxide RS in Medium 
Sample soiution: Pass a portion of soiution under test 
through a suitable filter. Dilute with Medium , if 
necessary. 

Instrumental conditions 
Modę: UV 

Analytical wavelength: The wavelength of maximum 
absorbance at about 309 nm 
Analysis 

Samples: Standard soiution and Sample soiution 
Determine the percentage of the labeied amount of 
chiordiazepoxide (Ci ó HmCIN} 0 ) dissolyed. 

Tolerances: NLT 85% (Q) of the labeied amount of 
chlordlazepoxide (CisHmCINjO) is dissolved. 

* Uniformu v of Dosage Units (905): Meet the 

requirements 

IMPURmES 

* Organic Impurities 

Standard soiution A: 1 mg/mL of USP ChIordfazepox- 
ide Related Compound A RS in acetone 
Standard soiution B: 100jig/mL of USP 2-Amino- 
5-chlorobenzophenone RS in acetone 
Sample soiution: Transfer a portion of finely powdered 
Tablets equivalent to 25 mg of chlordiazepoxide to a 
10-mL conkal fiask, add 2.5 mL of acetone, and shake. 
Allow any undissolved partides to settle, and use the 
supematant. 

Chromatographic system 

(See Chroma tograpny (h 71},) 

Modę: TLC 

Adsorbent: 0.25-mm fayer of chromatographic silica 
gel 

Application volumes 
Standard soiution A: 20 pL 
Standard soiution B: 5 |il 
Sample soiution: 50 pL 
Developing soivent system: Ethyl acetate 
Spray reagent A: 2 N sulfuric acid 
Spray reagent B: 1 mg/mL of sodium nitrite in water 
Spray reagent C: 5 mg/mL of ammonium sulfamate 
in water 
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Spray reagent D: 1 mg/mL of N- 
(1-naphthyl)ethylenedjamine dfhydrochlonde in water 
Analysis 

Samples: Standard solution A, Standard solution B r and 
Sample solution 

Devefop the chroma togram rn a chromatographic 
cham ber (not preWously saturated with the Developing 
sofvent system) in Devebping solvent system until the 
$olvcnt front has moved about three-łourths of the 
length of the piąte, Remove the piąte from the devel- 
oping chamber, mark the sofvent front, and allow the 
solvent to evaporate. Locate the spot s on the piąte by 
fightly sprayfng with Spray reagent A, drying at 105° 
for 15 min, and then spraying in suecession with Sproy 
reagent B t Spray reagent C, and Spray reagent D. 
Acceptance criteria: Any spots from the Sample solution 
are not greater in size or intensity than the spots at the 
respective values produced by the Standard Solutions, 
corresponding to NMT 4,0% of chlordiazepoxfde re- 
lated compound A, and NMT 0/1% of 2-amino- 
5-chlorobenzopheno ne. 

ADD8TIONAL REQUIREMEK7S 

* Fackaging and Storage: Pre$erve m tight, llght-resistant 

containers. 

* USF Referenci Standards (11) 

USP 2-Amino-5-chlorobenżophenone RS 
CnHioCINO 231.68 
USP Chiordiazepoxide RS 
USP Chlordiazepoxide Related Compound A R5 
7“Chloro-1 / 3~dihydro-5-phenyl-2H-l,4-benzQdiazepin- 
2-one 4-oxide. 

CisHuCIN^Oi 286.72 


ChBordiazepoxide and Amitriptyline 
Hydrochioride Tablets 

DEFINITION 

Chlordiazepoxide and Amitriptyline Hydrochioride Tablets 
contain NLT 90.0% and NMT 11 0.0% of the labeled 
amount of chiordiazepoxide (Ct 6 HmCIN 3 0) and an 
amount of amitriptyline hydrochioride equivalent to NLT 
90.0% and NMT 110.0% of the labeled amount of ami- 
trlptyline (CaaH&N). 

IDENTIFICATION 

* A, The retention times of the major peaks of the Sample 

solution correspond to those of the Standard solution , as 
obtained in the Assay, 

ASSAY 

* Procedurę 

Use low-actinic glassware, 

Buffer: Combine 10.5 mL of 0,20 N sodium hydroxide 
and 100 mi of Solution A. 

Solution A: 0.04 M acetic acid, 0.04 M phosphoric 
acid, and 0.04 M bonc acid prepared as folJows, Dis- 
solve 2.402 g of gladai acetic acid, 4,612 g of phos¬ 
phoric acid, and 2.473 g of boric acid in suffident 
water to obtain a l~L solution. 

Diluent: Methanol, tetrahydrofuran, and Buffer 
(10:40:50) 

Mobile phase: 0,01 M sodium lauryl sulfate in Diluent 
Standard solution: 0,1 mg/mL of USP Chlordtazepox- 
ide RS and 0.28 mg/mL of USP Amitriptyline Hydrochlo- 
ride RS in Diluent 

Sample stock solution: Nominaljy 1 mg/mL of 
chlordiazepoxide and nominaliy 2.5 mg/mL of ami¬ 
triptyline from NLT 20 Tablets prepared as follows, 

Finefy powder NLT 20 Tablets. Transfer a portion of the 
powder equivalent to 50 mg of chlordiazepoxide and 


125 mg of amitriptyline, to a 50-mL volumetrie fiask. 
Add Diluent to volume, sonicate to dlsperse the mix- 
ture, and allow undissoNed particie* * to settle. 

Sample solution: Nominaliy 0.1 mg/mL of chlordiaze* 
poxide and nominaliy 0.25 mg/mL of amitriptyline from 
Sample stock solution in Diluent. Pass a portion of this 
solution through a fifter of 0.5-jim or finer porę size. 

Use the fil tratę. 

ChrumdLugraphic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 
Column: 3.9-mm x 30-cm; packing LI 
FI o w ratę: 1 m L/m In 
Injection volume: 20 pL 
System suitability 
Sampie: Standard solution 

[NOTĘ—'The retention times for dilordiazepoxide and 
amitriptyline are about 5 and 7 min, respectivdy,] 
Suitability requirements 

Resolution: NLT 2.0 between chlordiazepoxide and 
amitriptyline 

Re!ative standard deviation: NMT 2.0% 

Anaiysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
chlordiazepoxide (C^HuCINiO) in the portion of Tab¬ 
lets taken: 

Result = (fu/fj) x (Cs/Cu) x 100 

ru = peak response of chiordiazepoxide from the 
Sample solution 

rs = peak response of chlordiazepoxide from the 
Standard solution 

Q - concentralion of USP Chfordiazepoxfde RS in 
the Standard solution (mg/mL) 

Cu = nominał concentralion of ch!ordtazepoxide in 
the Sample solution (mg/mL) 

Calculate the percentage of the labeled amount of 
amitriptyline (C 20 H 23 N) in the portion of Tablets taken; 

Resuit ^ (rofr s ) x (Cj/C u) x x 100 

r u - peak response of amitriptyline from the 
Sample solution 

rj - peak response of amitriptyline from the 
Standard solution 

C; - concentration of USP Amitriptyline 

Hydrochioride RS in the Standard solution 
(mg/mL) 

Cu = nominał concentration of amitriptyline rn the 
Sample solution (mg/mL) 

Mn = molecular weight of amitriptyline, 277,40 
M r2 - molecular weight of amitriptyline 
hydrochioride, 313.86 

Acceptance arteria: 90.0%-l 1 0.0% each of the la¬ 
beled amounts of chlordiazepoxide (CieHuCINsO) and 
amitriptyline (C 20 H 23 N) 

PERFORMANCE TESTS 
* Dissolution (711) 

Medium: Simulated gastric fluid TS, prepared without 
pepsi n; 900 mL 
Apparatus 1: IGOrpm 
Time: 30 min 

Standard solution A: USP Chlordiazepoxide RS in 
Medium 

Standard solution B: USP Amitriptyline Hydrochioride 
RS in Medium 

Sample solution: Pass a portion of solution under test 
through a suitable filter, Dilute with Medium, tf 
necessary. 
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Instrumentai conditions 
Modę: UV 

Analytrcal wavelengths: 239 and 309 nm 
Blank: Medium 
Analysis 

Samples: Standard solution A, Standard solution B, 
Sample solution, and Blank 
Calculate the pereentage of the labeled amount of 
chlordiazepoxide (CtgHmCIN^O) in the portion of Tab- 
]ets taken: 

ResuEt = {AJ Ad xQ A xDxVx( 1 /i) x 100 

Au - absorbance of the Sample solution, 309 nm 

As - absorbance of Standard solution A f 309 nm 

C$a - concentration of U5P Ch3ordiazepoxide RS in 
Standard solution A (mg/mL) 

D = dilutton factor of the Sample solution, if 
needed 

V = volume of Medium, 900 niL 

L = label claim of chlordiazepoxide (mg/Tabiet) 
Calculate the absorbance of amitriptyline in the Sample 
solution at 239 nm (A*): 

Resuit — Au239 — {Ayj09 X [(Qjo^ X As229)l(ts239 X A5309)]} 

Au239 — absorbance of the Sample solution, 239 nm 

Aujou - absorbance of the Sample solution t 309 nm 

Csm = concentration of chloratazepoxide from 
Standard solution Ą 309 nm 
A%z 39 = absorbance of Standard solution A, 239 nm 

C S 239 = concentration of ch!ordiazepoxide from 

Standard solution Ą 239 nm 
Asio 9 = absorbance of Standard solution A, 309 nm 
Calculate the pereentage of the labeled amount of 
amitriptyline (C 20 H 23 N) In the portfon of Tablets taken: 

Result = (Ax/As) xQxOx (M f i/Ma) x V x (1/0 x 100 

= absorbance of the Sample solution determined 
from the previous equation 
A s - absorbance of amitriptyline from Standard 
solution B !, 239 nm 

Cs - concentration of USP Amitriptyline 

Hydrochloride RS in Standard solution B 
(mg/mL) 

D = drlution factor of the Sample solution, if 
needed 

- molecular weight of amitriptyline, 271A0 
hA n = molecular weight of amitriptyline 
hydrochloride, 313.86 

V — volume of Medium, 900 ml 

L = label claim of amitriptyline (mg/Tablet) 

[Notę—A li of the ch[ordiazepoxtde measurements may 
be madę with either a single Standard solution or two 
sępa ratę Standard Solutions .] 

Tolerances: NLT 85% (Q) of the labeled amount of 
chlordiazepoxide (CióHmCIN 3 0 ), and an amount of ami- 
triptyline hydrochloride equivalent to NLT 85% (Q) of 
the labeled amount of amitriptyline (C 20 H 23 N) are 
dissolv ed. 

* Uniformbty of Dosage Units, Content Uniformity (905): 

Meet the requirements for both chlordiazepoxide and 
amitriptyline 

IMPUR1TIE5 

* Organic impurities 

Standard solution A: 1 mg/mL of USP Chlordiazepox- 
ide Related Compound A RS tn acetone 
Standard solution B: 50pg/mL of USP 2-Amino- 
5-chlorobenzophenone RS in acetone 
Sample solution: Transfer a portion of finely powdered 
Tablets egu iva lent to 25 mg of chlordiazepoxide to a 
10-mL conical fiask, add 2.5 mL of acetone, and shake. 
Al Iow any undrssolved particles to settle, and use the 
supernatant. 


Chromatographic system 

(See Chromatograpny (621),) 

Modę: TLC 

Adsorbent: 0,25-mm layer of chromatographic silica 
gel 

Application volumes 
Standard solution A: 20 pL 
Standard solution B: lOjiL 
Sample solution: 50 juL 
Developirig solvent system: Ethyl acetate 
Spray reagent A: 2 N sulfuric acid 
Spray reagent B: 1 mg/mL of sodium nitrite in water 
Spray reagent C: 5 mg/mL of ammonium sulfamate 
in water 

Spray reagent D: 1 mg/mL of N- 
(l-naphthyi)ethylenediamine dihydrochlohde in water 
Analysls 

Samples: Standard solution A, Standard solution B, and 
Sample solution 

Devefop the chromatogram in a chromatographic 
cham ber (not previous!y saturated with the ueve!oping 
solvent system) using the Deveioping solvent system um 
til the solvent front has moved about three-fourths of 
the length of the piąte. Remove the piąte from the 
developing chamber, mark the solvent front, and ailow 
the solvent to evaporate, Locate the spots on the piąte 
by lightly spraying with Spray reagent A, drying at 
105° for 15 min, and then spraying in succesśion with 
Spray reagent B, Spray reagent C, and Spray reagent D. 
Acceptance criteria: Any spots from the Sample solution 
are not greater fn size or intensity than the spots at the 
respective Re values produced by the Standard Solutions, 
correspondtng to NMT 4.0% of chlordiazepoxide re¬ 
lated compound A, and NMT 0.1% of 2-amino- 
5 -chlorobenzophenone. 

ADDBTiONAL REQUIREMENT$ 

o Packaging Am Storage: Preserve in tight, light-resistant 
containers. 

« USP Reference Standards ( 11 ) 

USP 2-Amino-5-chiorobenzophenone RS 
CuHioCINO 231.68 
USP Amitriptyline Hydrochloride RS 
USP Chlordiazepoxide RS 
USP Chlordiazepoxide Related Compound A RS 
7-Ch]oro-1,3-aihydro-5-phenyi-2H-1,4-benzod!azepin- 
2-one 4-oxide, 

C 15 H 11 CIN 2 O 2 286.72 


ChlordSazepox5de Hydrochloride 



C,sHmCIN 3 0 - HC! 336,22 

3H-1,4-Benzodiazepin-2-amine, 7-chforo-N-methyl-5- 
phenyl-, 4-oxide, monohydrochloride; 
7‘Chloro-2-(methylamino)“5-phenyl-3H-1,4-benzodfazepine 
4 -oxide monohydrochloride [438-41-5], 

DEF1NITJON 

Chlordiazepox3de Hydrochloride contains NLT 98.0% and 
NMT 102 . 0 % of ch]ordlazepoxide hydrochloride 
(Ci fi H 14 CIN 3 0 ■ HCI), calculated on the drted basls. 


USP Monographs 





onographs 


3360 Chlordiazepoxide / Official Monographs 


USP 40 


IDENTIFICATION 

* A. iNFRARED AB50RPTI0N (197K) 

* B, The retention time of the major peak of the Sample 

solution corresponds to that of the Standard solution , as 
obtained in the Assay. 

* C 

Solution A: 1 mg/ml of sodium nitrite in water 
Solution B: 5 mg/mL ammonium sulfamate in water 
Solution C; 1 m^/mL of N-(1-naphLhyl)eLhylenediarnlne 
dihydrochloride m water 

Sample: 20 mg of Ghiordiazepoxide Hydrochloride 
Analysis: Add 5 ml of hydrocnloric add and 10 mL of 
water to the Sample , and heat to boiling to effect hy- 
drolysis. Al Iow the solution to cool. Add 2 ml of Sofu- 
tion A, 1 mL of Solution B, and 1 mL of Solution C 
Acceptance eriteria; A reddishwiolet color is produced. 

ASSAY 
« PROCEDUR! 

Use low-actinic glassware. 

Mobile phase: Methanol and water (60:40) 

Standard solution: 0.2 mg/mL of USP Chiordiazepox- 
ide Hydrochloride RS in Mobile phose 
Sample stock solution: 2 mg/mL of Chlordiazepoxide 
Hydrochloride in Mobile phase prepared as follows. 
Transfer a suitabfe portion of Cnlordiazepoxfde Hydro- 
chloride to an appropriate volumetric fiask, and dissolve 
in Mobile phose , Sonicate for 5 min, and dilute with 
Mobile phase to volume. Pass through a membranę fil ter 
of 0.5-jim or finerpore size. 

Sample solution: 0.2 mg/mL of Chlordiazepoxide Hy¬ 
drochloride from Sample stock solution in Mobile phase 
Chromatographic system 
(See Chromatograpny (621), System Suitabllity.) 

Modę: LC 

Detector: UV 254 nm 
Column: 3,9-mm x 30-cm; packing LI 
Flow ratę: 1 mL/min 
Injection volume: 5 pL 
System suitabllity 
Sample: Standard solution 
Surtabiiity requlrements 
Column efficiency: NLT 3600 theoretical plates 
Tallina factor: INIMT 2.0 
Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of chlordiazepoxide hydro¬ 
chloride (CjćHmONbO ■ HCI) in the portion of 
Chlordiazepoxtde Hydrochloride taken: 

Result = (fy/rj) x (Cj/C w ) x 100 

r u = peak response from the Sample solution 
= peak response from the Standard solution 
Q - concentration of USP Chlordiazepoxide 

Hydrochloride RS in the Standard solution 
(mg/ml) 

Cu - concentration of Chlordiazepoxrde 

Hydrochloride in the Sample solution 
(mg/mL) 

Acceptance eriteria: 98,0%-102.0% on the dried basis 

IMPURITIES 

* Residue on Ignition (281): NMT 0.1% 


Delete the fotlowing: 

** Heaw Metals, Method II (231): NMT 20 ppm* 

}<in-20T8) 

* organic impurcties 

Standard solution A: lOOpg/mL of USP Chlordiazepo- 
xtde Related Compound A RS in acetone 


Standard solution B: 10 pg/rnL of USP 2-Amino- 
5-chlorobenzophenone RS In acetone 
Sample solution: Transfer 50.0 mg of Chlordiazepoxide 
Hydrochloride to a 10-mL conical fiask, add 2.5 mL of 
acetone, and shake. Al Iow any undissolved partrcles to 
settle, and use the supernatant. 

Chromatographic system 
(See Chromatography (621),) 

Modę: TLC 

Adsorbent: 0.25-mm layer of chromatographic silica 
gel 

Application volumes 

Standard solution A and Standard solution B: 10 pi 
Sample solution: 50 pL 
Developing solvent system: Ethyl acetate 
Spray reagent A: 2 N sulfuric acid 
Spray reagent B: 1 mg/ml of sodium nitrite in water 
Spray reagent C: 5 mg/mL of ammonium sulfamate 
m water 

Spray reagent D: 1 mg/mL of N- 
(l-naphthyl)ethylenediamine dihydrochloride in water 
Analysis 

Samples: Standard solution A, Standard solution B t and 
Sample solution 

Devefop the chrom a to gram In a chromatographic 
thamber (not previously saturated with the Devełoping 
solvent system) usinq the Developlng solvent system un- 
til the soivent front nas moved about three-fourths of 
the fength of the piąte. Remove the piąte from the 
deve!oping chamber, mark the solvent front, and allow 
the solvent to evaporate. Locate the spots on the piąte 
by lightly spraying with Spray reagent Ą drying at 
T 05° for 15 min, and then spraying in succession with 
Spray reagent 8, Spray reagent C, and Spray reagent D. 
Acceptance eriteria: Any spots from the Sample solution 
are not greater in size or intensity than the spots at the 
respeclive Rr values produced by the Standard Solutions, 
corresponding to NMT 0.1% or ch3ordiazepoxide re¬ 
lated compound A, and NMT 0,01% of 2-amino- 
S-chlorobenzophenone. 

SPECIFfC TESTS 

* Melting Rance or Temperaturę, Class I (741): 

212 3 -218*, with decomposition 

■ Loss on Dryinc (731) 

Analysis: Dry under vacuum over phosphorus pentox- 
ide at 60° for 4 h. 

Acceptance eriteria: NMT 0.5% 

* Steriuty Tests (71): Where the label States that 
Chfordiazepoxide Hydrochloride is sterile, it meets the 
requirements 

* Baoterial Endotoxins Test (85): Where the label States 
that Chlordiazepoxide Hydrochloride is stenie or must be 
subjected to further processing during the preparation of 
injectable dosage forms, it contains NMT 3.57 USP Endo- 
toxin Units/mg of Chlordiazepoxfde Hydrochloride. 

* Other Requirements: Where the la bet States that 

Chfordiazepoxide Hydrochloride is stenie, it meets the re- 
ąuirements in Labeling (7), Labels and Labeling for Iniect- 
abie Products. 

ADDJT10NAL REQUIREMENTS 

■ Packaging and Storage: Preserve in tight, light-resistant 
containers, 

* Labeling: Where it is intended for use in preparing in- 
jectable dosage forms, the label States that it is stenie or 
must be subjected to further processing during the prep¬ 
aration of injectable dosage forms. 

* USP Reference Stanpards (11) 

USP 2-Amino-5-chlorobenzophenone RS 
CiiHioCINO 231,68 
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USP Chlordiazepoxide Hydrochloride RS 
USP Chlordiazepoxide Related Compound A RS 
7-Chloro-l, 3-dihydro-5~phenyl-2H“1,4-benzodiazepIn- 
2-one 4-oxide. 

CisH t iCIN 2 02 2 86.72 
USP Endotoxin RS 


Chlordiazepoxid« Hydrochloride 
CapSŁiies 

DEFINITION 

ChJordiazepoxlde Hydrochloride Capsules contain NIT 
90.0% and NMT 110.0% of the labeled amount of 
chiordlazepoxlde hydrochloride (CióH m CIN 3 0 ■ HCI). 

IDENTIFICATION 

* A. 

Diluent: Sulfuric acid tn dehydrated alcohol (1 in 360) 
Sample stock solution: Nominally 0.6 mg/mL of 
chlordiazepoxide hydrochloride from Capsule powder 
prepared as foflows, Transfer a portion of the Capsule 
powder, equivalent to 60 mg of chiordiazepoxide hy- 
drochloride, to a 100-mL fiask* Add methanol to vol- 
ume, and fiiter, discarding the first 15 ml of the filtrate. 
Use the elear filtrate. 

Sample solution: Nominally 6 ]ig/mL of chlordiazepox- 
ide hydrochloride from Sample stock solution In Diluent 
Instrumental conditions 
Modę: UV 
Celi: 1 cm 
Blank: Diluent 
Analysis 

Sample: Sample solution 

Acceptance enteria: The Sample solution exhibits max- 
ima at 245 ± 2 nm and 311 ± 2 nm, and the ratio A 2 4 s/ 
Am is between 2,90 and 3*45, 

» B. 

Solution A: 1 mg/mL of sodium nitrite in water 
Solution B: 5 mg/mL of ammonium sulfamate in water 
Solution C: 1 mg/mL of N-(1maphthyl)ethy[enediamine 
dihydrochioride in water 
Sample: A portion of the contents of Capsules 
Analysis: Add 5 mL of hydrochloric acid and 10 mL of 
water to the Sample, and heat to boiling to effect hy- 
drolysis. Atlow the solution to cool, Add 2 mL of Sofu- 
tion A, 1 mL of Solution B , and 1 ml of Solution C. 
Acceptance enteria: A reddish-violet color is produced. 

ASSAY 

* Procedurę 

Use Jow-actlnic giassware. 

Mobile phase: Methanol and water (60:40) 

Standard solution: 0.2 mg/mL of USP Chiordiazepox- 
ide Hydrochloride RS in Mobile phase 
Sample solution: Nominally 0.2 mg/mL of chlordlaze- 
poxide hydrochloride from the contents of Capsules 
prepared as foflows, Combine the contents of NLT 20 
Capsules in a sultable Container, and transfer a portion 
of the contents, equlvalent to 5 mg of chlordiazepoxide 
hydrochloride, to a 25-mL yolumetrlc fiask. Add 20 mL 
of Mobile phase, son i ca te for 5 min, dii u te with Mobile 
phase to volume, and pass through a membranę fiiter 
of 5 -j.LFTi porę size. Discard the first 5 ml of the filtrate. 
Chromatographk system 
(See Chromatography (621), System Suitability.) 


Modę: IC 

Detector: UV 254 nm 
Coiumn; 3.9*mm x 30-cm; packing LI 
Fiow ratę: 1 mL/mln 
Injection volume: 5 jiL 
System suitability 
Sample: Standard solution 
Suitability reguirements 

Coiumn efficiency: NLT 3600 thcorctical platcs 

Tai ling factor: NMT 2*0 

Relative standard deviation: NMT 2.0% 

Analysis 

Sam pies: Standard solution and Sampie solution 
Calculate the percentage of the labeled amount of 
chlordiazepoxide hydrochloride (Cj 6 HhCIN 3 0 ■ HCI) in 
the portion of Capsules taken: 

Result = (fu/rs) x (Q/Q!) x 100 

tu = peak response from the Sample solution 

rs - peak response from the Standard solution 

Cs - concentratlon of USP Chlordiazepoxide 

Hydrochloride RS in the Standard solution 
(mg/mL) 

Cu - nominał concentratlon of chlordiazepoxide 
hydrochloride In the Sample solution 
(mg/mL) 

Acceptance criteria: 90.G%-11 0.0% 

PERFORMANCE TESTS 
• DlSSOLUTION (711) 

Medium: Water; 900 mL 
Apparatus 1: 100 rpm 
Time: 30 min 

Standard solution: USP Chlordiazepoxide Hydrochlo- 
ride RS in Medium 

Sampie solution: Pass a portion of the solution under 
test through a surtable fiiter, Dllute with Medium I, if 
necessary. 

instrumental conditions 
Modę: UV 

Analytical wavelength: The wavelength of maximum 
absorbance at about 245 nm 
Celi: 1 cm 

Blank: Remove the contents of 12 Capsules as com- 
letely as possible with the aid of a current of air* 
issofve the empty Capsule shells in 900 mL of Me¬ 
dium. Pass a portion of the resulting solution through 
a suitable fiiter. Dllute with Medium , if necessary, for 
conststency with the treatment of the Sample solution. 
Analysis 

Sam pies: Standard solution, Sample solution , and Blank 
Determine the percentage of the labeled amount of 
chlordiazepoxide hydrochloride (Ci^H^CINsO - HCI) 
dissolved. 

Tolerances: NLT 85% (Q) of the labeled amount of 
chlordiazepOKide hydrochloride (C^N^CIN^O ■ HCI) Is 
dissolved. 

e UNIFORMITY OF D05AGE UNITS (905) 

Procedurę for content uniformity 

Use low-actlnic gtassware. 

Diluent: 0.1 N hydrochloric add 

Standard solution: 6 jug/mL of USP Ch!ordlazepoxide 
Hydrochloride RS in Diluent 
Sample stock solution: Transfer the contents of 1 
Capsule to a 200-mL vo!umetric fiask, dissolve in 
water, and di lute with water to vo!ume, Fiiter and dis¬ 
card the first 20 mL of the filtrate. 

Sample solution: Nominally 6 jig/mL of chlordiazepo- 
xide hydrochloride from Sample stock solution in 
Diluent 

Instrumental conditions 
Modę: UV-Vis 

Analytical wavelength: The wavelength of maxlmum 
absorbance at about 245 nm 
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Celi: 1 cm 

Blank: Diluent 
Analysis 

Samples: Standard solution, Sample solution, and 
Blank 

ConeomitantJy determine the absorbances of the Stan¬ 
dard sotution and the Sample solution using the Blank. 

Calculate the percentage of the Iabeled amount of 
chlordiazepoxide hydrochlonde {CieH^CINjO HC1) ir 
the Capsule taken: 

Result = (Ay/A s ) x (Q/Q) x 100 


USP Chlordiazepoxide Hydrochlonde RS 
USP Chbrdiazepoxide Related Compound A RS 
7-Chloro-1,3-aihydro-5-phenyJ-2H-1,4-benzodia2epin- 
2-one 4-oxide* 

CuHnCINaOi 28672 


Chlordiazepoxide Hydrochloride 
Clidinium Bromide Capsules 


and 


A u - absorbance of the Sample solution 
As = absorbance of the Standard sotution 
Cr = concentration of USP Ch!ordiazepoxide 

Hydrochloride RS in the Standard solution 
Cpg/mL) 

Cu = nominał concentration of chlordtazepoxide 

hydrochloride in the Sample solution (pg/mL) 
Acceptance criteria: Meet the reguirements 



IMPURITIES 
* ORGANIC IMPURITIES 

Standard solution A: 1 mg/mL of USP Chlordiazepox- 
ide Related Compound A RS in acetone 
Standard solution B: 0.05 mg/mL of USP 2-Amino- 
5‘Chlorobenzophenone RS in acetone 
Sample solution: Transfer a portion of Capsule contents 
equivalent to 25 mg of chlordiazepoxide hydrochloride 
to a 10-mL conicaf fiask, add 2*5 mL of acetone, and 
shake* Allow any undissoJved partides to settle, and use 
the supernatant. 

Chromatographic system 
(See Chromatography (621),) 

Modę: TLC 

Adsorbent: G.25-mm layer of chromatographic silica 
gel 

Application volumes 
Standard solution A: 15 pL 
Standard solution B: 10 j.lL 
Sample solution: 50 pL 
Developing solvent system: Ethyl acetate 
Spray reagent A: 2 N sulfuric acid 
Spray reagent B: 1 mg/mL of sodium nitrite in water 
Spray reagent C: 5 mg/mL of ammonium sulfamate 
in water 

Spray reagent D: 1 mg/mL of N- 
(l-naphthyi)ethylenediamine dihydrochloride in water 
Analysis 

Samples: Standard solution A t Standard solution B t and 
Sample soluthn 

Deve(o p the chromatogram in a chromatographic 
chamoer (not preWousIy saturated with the Developing 
solvent system) usinq the Oeveloping solvent system un- 
til the solvent front nas moved about three-fourths of 
the length of the piąte. Remove the piąte from the 
developing chamber, mark the solvent front, and allow 
the solvent to evaporate* Locate the spots on the piąte 
by lightly spraying with Spray reagent A, drying at 
105* for 15 min, and then spraying in succession with 
Spray reagent 5, Spray reagent C, and Spray reagent D. 
Acceptance criteria: Any spots from the Sample solu¬ 
tion are not greater in size or Intensiiy than tne spots 
at the respective R? values produced by the Stanaord 
Solutions , corresponding to NMT 3.0% of chfordiaze- 
pox«de related compound A, and NMT 0*1% of 
2-amino-5-chIorobenzophenone. 


ADDITIONAL REQUIREMENT5 

• Packaging and Storage; Preserve in tight, light-resistant 
containers. 

« USP Reference Standards (11) 

USP 2-Am!no~5"Chlorobenzophen0ne RS 
CnHioClNO 231.68 


DEFINITION 

Chlordtazepoxide Hydrochloride and Clidinium Bromide 
Capsules contain NLT 90.0% and NMT 110.0% of the 
iabeled amounts of chlordiazepoxEde hydrochloride 
(Ci 6 HmCIN 3 0 - HCI) and clidinium bromide (CzzHzsBrNCh)* 

IDENTIFICATION 

e A. The retention times of the major peaks of the Sample 
soluthn correspond to those of the Standard solution , as 
obtained in the Assay. 

ASSAY 
• Procedurę 

[Notę—U se low-actinic glassware.] 

Buffer: Disso)ve 1.92 g of sodium 1 -pentanesulfonate in 
900 mL of water in a 1-L volumetric fiask* Adjust with 
1 N sulfuric acid to a pH of 3.8 ± OJ. Dilute with water 
to voiume. 

Mobile phase: Methanol, tetrahydrofuran, and Buffer 
(6:24:70) 

Diluent: Methanol and water (1:1) 

Standard soludon: OJ mg/mL of USP Chlordiazepox- 
ide Hydrochloride RS and 0.05 mg/mL of USP Clidinium 
Bromide RS in Diluent 

Sample solution: Weigh the contents of NLT 20 Cap- 
sules, and calculate the average weight per Capsule. 

Mix the combined contents of the Capsules, and trans¬ 
fer an amount equivalent to about 5 mg of chlordiaze- 
po x i de hydrochloride (Ci*HnClNiO - HO ) to a 50-mL 
volumetnc fiask. Add about 25 mL of Diluent, sonicate 
for 5 min, and shake by meehanical means for 10 min* 
Dilute with Diluent to volume, and filter, discarding the 
first 20 mL of the filtrate. 

Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 212 nm 
Column: 8-mm x 10-cm; packing LI 
Flow ratę: 3 mL/min 
Injection size: 20 pL 
System suitability 
Sample: Standard solution 

[NOTĘ—The relative retention times for clidinium bro¬ 
mide and chlordiazepoxide hydrochloride are about 
0.5 and 1*0, respectwely.] 

Sultabllity reguirements 

Resolution: NLT 5*0 between the clidinium bromide 
and ch!ordiazepoxide hydrochloride peaks 
ReJative standard deviation; NMT 2*0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the Iabeled amount of 
chlordiazepoxide hydrochloride {CióHi 4 CIN 3 0 - HCI) in 
the portion of Capsules taken: 

Result = { rufr $) x (Cs/ Cu) x 100 

ru - peak response of chlordiazepoxide 

hydrochloride from the Sample solution 
r$ ~ peak response of ch!ordiazepoxide 

hydrocnforide from the Standard soluthn 
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Cs = concentration of USP Chiordiazepoxide 

Hydrochloride RS in the Standard solution 
(mg/mL) 

Cu = nominał concentration of thiordiazepoxide 
hydrochloride in the Sampfe sofution 
(mg/mL) 

Calculate the percentage of the iabeled amount of 
clidinium bronriide (CżjHińBrNOi) in the portion of 
Capsulcs takcn: 

Result = (n/r s ) x (CdCu) x 100 

ry - peak response of didinium bromide from the 
Sampfe solution 

r$ = peak response of didinium bromide from the 
Standard sofution 

Cs = concentration of USP Clidinium Bromide RS in 
the Standard sofution (mg/mL) 

C u = nominał concentration of clidinium bromide in 
the Sampie sofution (mg/mL) 

Acceptance critena: 9Q.0%-110,0% 

PERFORMANCE TEST5 

* Dissoujtion, Procedurę for a Pooled Sampfe (7 11) 

Medium: Water; 900 ml 
Apparatus 1: 100 rpm 
Time: 30 min 

Buffer: Dissolve 1.92 g of sodium 1 -pentanesulfonate in 
900 mL of water in a 1-L volumetrrc fiask. Adjust with 
dilute suffuric add to a pH of 3.8 ± 0.1. Dilute with 
water to voJume, 

Mobile phase: Methanol, tetrahydrofuran, and Buffer 
(6:18:75) 

Standard solution: Prepare a solution having known 
concentrations of USP Ch!ordiazepoxide Hydrochloride 
RS and USP Clidinium Bromide RS in Medium. 

Sampie solution: Pass a portlon of the solution under 
test through a suitabie fil ter, Combine equal volumes of 
the fiiterea sofutions and use the pooled sampie for the 
analysis. Dilute with Medium to a concentration that is 
simlfar to that of the Standard solution, if necessary. 
Chromatographic system 
(See Chromatograpny (62^} ł System SuitabWty.) 

Modę: LC 

Detector: UV 212 nm 
Coiumn: 4-mm x 25-cm; packi ng LI 
Flow ratę: 2 mL/min 
Injection size: lOOpL 
System suita bil i ty 
Sampie: Standard sofution 

[NoiE—The re!ative retention times for didinium bro¬ 
mide and chlordiazepoxide hydrochloride are about 
0.6 and 1.0, respecttvely.] 

Suitability requfrements 

Resoiution: NLT 5.0 between the clidinium bromide 
and chlordiazepoxide hydrochloridepeaks 
Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sampfe sofution 
Calculate the average percentage of chlordiazepoxide 
hydrochloride fC^HuCINjO ■ HCI) or didinium bro¬ 
mide (C^HjeBrNOi) dissolved: 

Result = (Wr s ) x (Cdi) xVx]QQ 

ru - peak response of chlordiazepoxide 

hydrochloride or clidinium bromide from the 
Sampie solution 

r s = peak response of chlordiazepoxide 

hydrochloride or clidinium bromide from the 
Standard sofution 

C s = concentration of USP Chlordlazepoxide 

Hydrochloride RS or USP Clidinium Bromide 
RS in the Standard sofution (mg/mL) 


L = chlordiazepoxide hydrochloride or clidinium 
bromide labet claim (mg) 

V = volume of Medium (mL), 900 
Tolerances: NLT 75% (Q) each of the labeled amounts 
of chiordiazepoxide hydrochloride (CjsHhCIN^O * HCI) 
and didinium bromide (Cz^H^BrNOs) are dissolved. 

* Uniformity of Dosace Units (905): Meet the 

reguirements 

IMPURITIES 

* Limit of Chlordiazefoxide Related Compound A and 
z-Amino-s-Chlorobenzophenone 

Standard solution A: 1 mg/mL of USP Chlordiazepox- 
ide Related Compound A RS in acetone 
Standard solution B: 50 ug/mL of USP 2-Amino- 
5-chiorobenzophenone RS m acetone 
Sampie solution: Transfer an amount equivalent to 
25 mg of chlordiazepoxide hydrochloride from Capsule 
contents to a 10-mL conical fiask, add 2,5 mL of ace¬ 
tone, and shake, AHow any undissolved particles to set- 
tle, and use the supernatant, 

Chromatographic system 
(See Chromatography <621), Thimioyer Chromało- 
graphy.) 

Adsorbent: 0.25-mm layer of chromatographic siiica 
gel 

Application volume: 50 pL for the Sampie sofution , 

15 \xl for Standard sofution A, and 10 |il for Standard 
sofution B 

Developing solvent system: Ethyl acetate 
Spray reagent: 2 N suffuric add 
Analysis 

Samples: Standard Solutions and Sampie solution 
Proceed as directed in the chapter. Develop the chn> 
matogram in a chromatographic chamber (not prevh 
ously saturatcd with the dcveloping solvcnt) in the De- 
veloping solvent system until the so(vent front has 
moved three-fourths of the length of the piąte. Remove 
the piąte from the developing chamber, mark the sol- 
venf front, and allow the solvent to evaporate, Locate 
the spots on the piąte by lightly spraying with Spray 
reagent. Dry at 105° for 15 min, and then spray in suc* 
cession with sodium nitrite solution (1 in 1000), arnrno- 
nium sulfamate solution (1 in 200), and N- 
(l-naphthyl)ethy!enediamine di hydrochloride solution 
(1 in 1000). 

Acceptance criteria: Any spots from the Sampie solution 
are not greater in size or intensity than the spots at the 
respective Rr values produced by the Standard Solutions, 
correspondmg to NMT 3.0% or chlordiazepoxide re¬ 
lated compound A and to NMT 0,1% of 2-amino- 
5-chiorobenzophenone. 

* Limit of Clidinium bromide related Compound A 

Extracting solvent mixture: Dehydrated alcohol and 
cyclohexane (1:1) 

Identification solution: Dissolve 50 mg of USP 
Clidinium Bromide RS in 1 mL of 0.1 N methanolic hy- 
drochloric add. To this solution add 20 pL of a solution 
of 25 mg/mL of USP Clidinium Bromide Related Com¬ 
pound A RS in methanol, Prepare this solution at the 
time of use. 

Standard solution: 50 mg/mL of USP Clidinium Bro¬ 
mide RS in 0.1 N methanolic hydiudiloiic acid. [NOTĘ— 
Prepare this solution at the time of use.] 

Sampie solution: Empty a number of Capsules, equiva- 
lent to 25 mg of clidinium bromide, into a glass-stop- 
pered centrifuge tubę, and add 5 mL of the Extracting 
solvent mixture. Heat the tubę gently, with shaking, to 
50°, centrifuge, and decant the elear supernatant into a 
second tubę. Repeat the addition of Extracting solwnt 
mixture twice, heating, centrifuging, and decanting as 
before, and combine the three extracts in a single tubę, 
Gently heating, evaporate the combined extracts under 
a stream of nitrogen to dryness. Dissolve the residue In 
0.5 mL of methanol. 
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Chromatographic system 

(See Chromatography (621), Thin-Layer Chromato¬ 
graphy .) 

Adsorbent: 0.25-mm fayer of chromatographic silica 
gel mixture 

Application volume: 20 jiL 
Developing solvent system: Aceton e, methanol, 
water, and hydrochloric acid (70:20:5:5) 

Spray reagent: Dissotvc 850 mg of bismuth subnitratę 
in a mixture of 10 ml of gfacial acetic acid and 40 ml 
of water. In a separate Container, dissofve 20 g of po- 
tasstum iodide in 50 mL of water, Mix the two Solu¬ 
tions, and di lute with dilute sulfuric acid (I in 1 0 ) fo 
500 mL. Add 7.S ± 2.5 g of iodine, and mix until solu¬ 
tion is complete. 

Chromatographic plates: Predeyeiop suitable thin- 
layer chromatographic plates by p]adnq in a chromab 
ographlc cham Ber saturated with Developing solvent 
system, and aJlow the Oeveloping solvent system to 
move 15 cm. Remove the plates from the chamber, 
dry at 105° for 15 min, and cool. 

Anaiysis 

Samples: identificathn solution, Standard solution t and 
Sampie solution 

Proceed as directed in the chapter. Place the plates in 
an unsaturated chromatographic chamber containing 
fre 5 hiy p rep a red Developing sofaent system , and de- 
ve!op tne chromatogram untii the solvent front has 
moved 15 cm. Remove the plates, and dry at 105° for 
10 min. Cooi to room temperaturę, and spray with 
Spray reagent . Any spot in the chromatogram of the 
Sampie solution occurring at an R f value of 0.4 ts not 
greater in size or intensity than the corresponding spot 
in the chromatogram of the Identification solution; and 
the Standard solution shows no spot at the R f vaiue 
corresponding to that of clidinium bromtde related 
compound A. 

Acceptance eriteria; NMT 1.0% of clidinium bromide 
related compound A 

ADDOTONAL REQUIREMENTS 

® Packaging and Storage: Preserve in tight, light-resistant 
containers. 

® USP Reference standards (11) 

USP 2-Amino-5-chlorobenzophenone RS 
2-AminO"5-chlorobenzophenone. 

CnhhoONO 231,68 
USP Chlordiazepoxide Hydrochlonde RS 
USP Chlordiazepoxide Related Compound A RS 
7-Chtaro-l ,3-aihydro-5-phenyl-2H-1,4-benzodiazepin- 
2-one 4-oxide. 

Ci 5 H n C!N 2 0 2 286.72 
USP Clidinium Bromtde RS 
USP Clidinium Bromide Related Compound A R5 
3“Hydroxy~1 -methylquinudidinium bromide. 

CahMrNO 222.13 


Chlorhexidine Acetate 



Cz 2 H 30 C] 2 N ia ■ 2C 2 H,Oz 625.55 

2,4,11,13‘Tetraazatetradeca nedi imidamide, N, N ff - 
bis( 4 -chlorophenyJ)- 3 , 12 -diimin 0 -, diacetate; 


1,1 / -Hexamethy[enebjs[5-(p-chiorophenyl)biguanide] diace¬ 
tate [56-95-1 ]. 

DEFINITION 

Chlorhexidine Acetate contains NLT 98.0% and NMT 
102.0% of chJorhexidIne acetate (C 22 H 30 CI 2 N 10 ■ 2 C 2 hb 0 2 ), 
calculated on the dried basis. 

IDENTIFICATION 

® A. Bnfrared Absorpuon (197K) 

ASSAV 

« Procedurę 

Solution A: 27.6 g of monobasic sodium phosphate 
and 10 ml of tnethylamtne in 1.5 L of water. Adjust 
with phosphoric acid to a pH of 3.0, and dilute with 
water to 2000 mL. Prepare a mixture of aceton itrile and 
this solution (3:7). 

Solution B: Acetonitrile 

Mobile phase: See Table 1. 


Table 1 


Time 

(min^ 

Solution A 

f%> 

Solution B 
{%> 

0 

100 

0 

9 

100 

0 

10 

45 

55 

15 

45 

55 

16 

100 

0 

21 

100 

0 


System suitability solution: SOjug/mL of USP 
Chlorhexidine Acetate RS and 1 pg/mL of USP p- 
Chloroanifine RS in Solution A 

Standard solution; 50 pg/mL of USP Chlorhexidine 
Acetate RS in Solution A 

Sampie solution: 50 ug/mL of Chlorhexldine Acetate in 
Solution A 

Chromatographic system 

(See Chromatogrophy {62 1), System Suitability.) 

IVIode: LC 

Detector: UV 239 nm 

Column: 4.6-mm x 25-cm; base-deactivated 5-jjm 
packing LI 

Column temperaturę: 40" 

FIow ratę: 1.5 m L/min 
Injection volume: 50 pL 
System suitability 
Sampie: System suitability solution 
[Notę—T he reiative retention times for chlorhexidine 
and p-chloroaniline are about 1.0 and 1 . 3 , 
respectively.] 

Suitability requ*rements 

Resolution; NLT 3 between chlorhexidine and p- 
chloroanifine 

Relative standard deviation: NMT 0.73% for 
chlorhexidine and NMT 5,0% for p-chloroanillne 
Anaiysis 

Samples: Standard solution and Sampie solution 
Calculate the percentage of chlorhexidine acetate 
(C^LhoChNip * 2 C 2 H 4 O 2 ) in the portion of Chlorhex- 
idine Acetate taken: 

Result - (r u /rs) x ( Q/Cu ) x 1 00 

r v = peak response of chlorhexidine from the 
Sampie solution 

r$ - peak response of chlorhexidine from the 
Standard solution 

Cj - concentration of USP Chlorhexidine Acetate 
RS in the Standard solution (pg/mL) 

C u = concentration of Chlorhexidine Acetate in the 
Sampie solution (jig/mL) 
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Acceptance criteria: 98.0%-! 02.0% on the dned basis 

mpumrms 

* Residue on Icnition (281): NMT 04 5% 
o 0RGAN1C IMPURITIES 

Storę the System suita bili ty solution, the S ample solution, 
and the Diluted sarupie solution at a temperaturę of 
NMT 12°. 

Solution A: 0.1% (v/v) Trifluoroacetic add in 
aeetonitrile 

Solution B: 0.1% (v/v) Trifluoroacetic add in water 
Solution C: Solution A and Solution 8 (20:80) 

Solution D: Solution A and Solution B (90:10) 

Mobile phase: See Table 2 , Return to original condi- 
tions, and equilibrate the system. 


Analysis 

Samples: Sampie solution and Diluted sample solution 
CaJculate the percentage of each impurity in the por- 
tion of Chlornexidine Acetate taken: 

Resuft “ (rufr$) x D x 100 

Tu - peak response of each impurity from the 
Sample solution 

r 5 = peak response of chlorhexidine from the 
Diluted sample solution 

D - dilution factor used to prepare the Diluted 
sample solution , 0.01 

Acceptance criteria: See Tobie 4, The report!ng level 
for impurities is 0,05%, 


Tobie 2 


Time 

(min) 

Solution C 
(•MO 

Solution D 
(%ł 

0 

100 

0 

2 

100 

mń 

32 

80 

20 

37 

80 

20 

47 

70 

30 

54 

70 

30 


System suitability solution: 5,0 mg/ml of USP 
Chlorhexidine System Suitability Mixture RS jn Solution 
C See Table 3 for reEative retention times of the main 
components of the mixture. 


Table 3 


Components of 

USP Cblorhexidine System 
Suitability Mixture RS 

R«£ative 

Retention 

Time 

ChJorhexidine oxazinone analoq 

0.23 

Chlorhexidtne aminę 

0.25 

ChlorliexidEne auanidtne 

0,35 

Chlorhexidine urea 

0.36 

p-Ch!oroDhenvl urea 

05 

ChlorhexIdine nitrile 

0,6 

Chlorhexidine dimer 

0.85 

oChlorhexldine 

0.90 

Soedfied unidentified impurity 2 

0.91 

Ch3orhexidine glucityl triazine 

0.96 

Chlorhexidine 

1.0 

Oxochlorhexidine 

1.4 


Sample solution: 1,4 mg/mL of Ch!orhexid!ne Acetate 
in Solution C 

Diluted sample solution: Dilute 1.0 ml of Sample solu¬ 
tion with Solution C to 100.0 mL. 

Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 

Column: 4.6-mm x 25-cm; ba$e-deactivated 5-pm 
packrng LI 
Temperatures 
Coiumn: 30 D 
Autosampler; NMT 12° 

Flow ratę: 1.0 ml/min 
Injection volume: 10 pL 
System suitability 
Sample: System suitability solution 
Suitability reąuirements 

Peak-to-valJey ratio: NLT 2.0 between chłorhexidine 
urea and chforhexidine guanidine 


Table 4 


Mamę 

Relative 

Retention 

Time 

Acceptance 

Criteria, 

NMT (°/o) 

Chlorhexidine guanidtne 

035 

0,15 

Cblorhexidine nitrile 

0.6 

0.15 

ChJorhexidine dimer 

0,85 

0.15 

o-Chlorhexidine and 
specified unidentified 
impurity 2 a 

0.90-0.91 

0.3* 

Chlorhexidine 

TO 


Oxochlorhexidine 

1.4 

0.3 

Any individual unspeci- 
fied impurity 

— 

0.10 

To tal impurities 

— 

0*7 


a tf present, o-chlorhexidine and specified unidentified impurity 2 may not 
be completdy resolved by the method. These peata are integrated tO- 
gether to determine tonformance. 


o limit of p-Chloroaniune 

Sofution A, Solution B, Mobile phase, System suitabil¬ 
ity solution, Chromatographic system, and System 
suitability: Proceed as directed in the Assay. 

Standard solution: 1.0 jig/mL of USP p-Chloroaniitne 
RS in Solution A 

Sample solution: 2,0 mg/ml of Chlorhexidine Acetate 
in Solution A 

Analysis 

Samples: Standard solution and Sampie solution 
Calculate the amount, in ppm, of p-cnioroaniline in the 
portion of ChlorhexEdine Acetate taken: 

Result - (fu/r 5 ) x (CdCu) x 0.001 x TO 6 

fu = peak response of p-chiaroaniline from the 

Sample solution 

r 5 - peak response of p-chloroaniline from the 
Standard solution 

Cs = concentration of p-thloroaniitne in the 
Standard solution (jag/mL) 

Cu - concentration of Chlorhexid!ne Acetate in the 
Sampie solution (mg/mL) 

Acceptance criteria: NMT 500 ppm 

SPECIFSC TESTS 
O L055 ON PRYING (731) 

Analysis: Dry at 105° to constant werght. 

Acceptance criteria: NMT 3,5% 

ADDfTiONAL REQUIREMENT$ 

■ Packaging and Storage: Preserve 3n welJ-closed, light- 
resistant containers. 

• USP Reference Standards (11) 

USP Chlorhexidine Acetate RS 
USP Chlorhex[dine System Suitability M!xture RS 
The mixture contains chlorhexrdine and the following 
impurities (other impurities may also be present): 
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Chlorhexldine oxazinone analog; 
(5/?,ó5)-2-[(4™Chlorophenyl)arnino]-5-hydr0xy-ó-[(1 R, 
2ft)-1,2,3Trihydroxypropy[]-5,6-djhydro-4/-M # 3-oxazfn’ 

4- one, 

C 13 HisCINiO( 330.72 

Chlorhexidine aminę; 

1-(6-Aminohexyl)-5-(4-chioropheny!)bfguanide ł 
ChH 23 CIN 6 310,83 
Chlorhexidine guanidine; 
1‘[6-(Carbamimidoyfamino)hexyl]- 

5- (4-chlorophenyl)bfguanide. 

CisHjsCINb 352.87 
Chlorhexidine urea; 

W"{[6-({[(4-Chlorophenyl)carbamimidoyi]- 
carbamfmidoyl}amino)hexyl]carbamimFdoyl}urea. 
C T 6 Hz 6 CIN90 395.89 
p-Chlorophenyl urea; 

1 -{4-Chlorophenyi)urea r 
C 7 H 7 CIN 2 O 170.60 
Chlorhexidine nitrife; 

1-(4-Chloropheny[)-5-[ó-[(cyanocarbamimidoyl)- 
amEno]hexyl]biguani de. 

C 16 Hz 4 CIN9 377.88 
Chforhextdine dlmer; 

1,5-Bis[5“(4-chjorophenyl)blguamdylhexyljbiguanlde. 

C 30 H 47 CI 2 N 15 688,70 

o-Chlorhexidine; 

l-(2-Chloropheny[)-5-[ó-({[(4“Ch[oro- 

phenyf}carbaniimidoyl]carbamimidoyl}ammo)- 

nexyf]bEguanfde, 

C 22 H 30 C! 2 Ni 0 505,45 

Spedfled unidentified fmpurity 2; 

ChlorhexfcJjne glucityl trlazine; 
1“(4“Chiorophenyl)-5-[6"({4-[(4-ehjoropheny[)amino]-6- 
[(1 S^^Sft^ftH^B^S-pentahydroKypentylj-I^S-tri- 
azin-2-yf}amino)hexy[]biguanide i 
CaBHjaCfaNioOs 665,57 
Oxochlorhexidine; 

W-(4-Chforophenyl)-W^{[ó-({[(4<hloro- 
pheny])carDamimidoyl]carbamimidoyf}amino)- 
hexy[]carbamtmidoy!}urea ł 
C 22 H 29 CW 9 O 506.43 
USP p-Chlomaniline RS 


ChloirhexBg85ne Acetale Topical Solution 


DEFiNmoN 

Chlorhexidine Acetate Topical Solution contains NLT 90.0% 
and NMT 110,0% of tne labeled amount of chlorhex 5 dine 
acetate (C^HsoClaNio - 2C 2 H 4 0 2 ). 

I IDENTIFICATION 

* A, The retention time of the major peak for chlorhex« 

idine from the Sample solution corresponds to that of the 
Standard solution, as obtained In the Assay > 

* B. Identification Tests—Generał, Acetate (191): Meets 

the requirements of the tan t han u m ni tratę test 
Sample: Evaporate or dilufe a volume of Topical Solu¬ 
tion containing the equivalent of about 5 mg gf 
chlorhexidine acetate to about 5 mL 


ASSAY 
* Procedurę 

Solution A: Dlsso!ve 27.6 g of monobasic sodium phos- 
phate and 10 mL of trlethylamine rn 1.5 L of water. Ad- 
just with phosphoric add to a pH of 3,0, and dilute 
with water to 2000 mL. Prepare a mixture of the resuft- 
ing solution and acetonitrile (70:30), 

Solution B: Acetonitrile 

Mobile phase: See the gradient table below. 


Time 
i mirt 

Solution A 
(°/o) 

Solution 8 
t°/o) 

0 

100 

0 

9 

100 

0 

10 

45 

55 

15 

45 

55 

16 

100 

0 

21 

100 

0 


System suitability solution: 50 pg/mL of USP 
thlorhexidine Acetate RS and 1 jag/mL of USP fa¬ 
ch loroaniline RS in Solution A 
Standard solution: 40 jjg/mL of USP Chiorhexidine 
Acetate RS in Solution A 

Sample solution: Nominally 40 pg/rrtL of chlorhexidtne 
acetate from the Topical Solution, prepared as foflows. 
Transfer an amount of Topical Solution, equivaient to 
20 mg of ch!orhexidine acetate, to a 100-mL volumetrio 
fiask, and dilute with methanol to volume, Further dt- 
lute a 10-mL pordon of this solution wtth Solution A to 
50 mL. 

Chromatographic system 

(See Chromotograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 239 nm 

Column: 4.6-mm x 25-cm; 5-fim packing LI 

Column temperaturę: 40° 

How ratę: 1.5 mL/rnln 
Injection slze: 50 pL 
System suitability 
Sample: System suitability solution 
[NOTĘ—The approximate relative retention times for 
chlorhexidine and p-chJoroaniłine are about TO and 
1 .3, respectively.] 

Suitability requirements 

Resolution: NLT 3.0 between chlorhexldine and p- 
chloroaniline 

Relative standard deviation: NMT 2.0% for the 
chlorhexidine peak, NMT 5,0% for the p-chloroaniline 
peak 
Analysis 

Samptes: Standard solution and Sample solution 
Calcuiate the percentage of CzahboCbN™ - 2 C 2 H 4 O 2 in 
the pordon of Topicar Solution taken: 

Result - (fu/rs) x (Cs/Cu) x 100 

ru - peak area of chlorhexidine from the Sample 
solution 

rs = peak area of chlorhexidine from the Standard 
solution 

C s = concentration of USP Chlorhexidine Acetate 
RS in the Standard solution (pg/mL) 

Cu - nominał concentration of chlornexidine 
acetate in the Sample solution (pg/mL) 
Acceptance criteria: 90.0%“110.0% 

IMPURiTIES 

Organie ImpurltEes 

® Procedurę: Limit of />~Chloroaniline 

Solution A, Solution B, Mobile phase, System suitabil¬ 
ity solution, and Chromatographk system: Proceed 
as directed 3n the Assoy. 

Standard solution: 1 .0 pg/mL of USP p-Chloroanil3ne 
RS in Solution A 

Sample solution; Nominally 2,0 mg/mL of chlorhex- 
idlne acetate from the Topical Solution, prepared as fol- 
lows. Transfer an amount of Topical Solution, equiva- 
lent to 200 mg of chlorhexidine acetate, to a 100-mL 
volumetric fiask, and dilute with Solution A to volume. 
Analysis 

Sam pies: Standard solution and Sample solution 
Acceptance criteria: The p-chloroanifine peak area 
from the Sample solution Es NMT the p-chloroaniline 
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peak area from the Standard solution (NMT 500 ppm, 
calculated with reference to the nominał content of 
chiorhexidine aeetate). 

SPECIFIC TESTS 
e PH {791): 5.0-7,0 

ADDITIONAL REQUIKEMENT5 

• Packa gin G and Storage: Rreserve in well-dosed contain- 
ers, protected from light. 

* Labę ling: Labei it to indicate that it is for veterinary use 
only* 

USP Reference Standards (11) 

USP Chlorhexidine Aeetate RS 
USP p-Chloroaniline RS 


Cfo@orlhex5dine Glycomate Orał Rinse 

» Chlorhexidine Gluconate Orał Rinse is prepared 
from Ch(orhexidine Gluconate Solution. It con- 
tains not less than 90.0 percent and not morę 
than 110.0 percent of the labeled amount of 
chlorhexidine gluconate (C 22 H 30 CI 2 N 1 O ■ 

2C 6 H 12 0 7 ). 

Packaging and storage—Preserve in tight containers, 
protected from light, at controlled room temperaturę. 
Labeling—Ora! Rinse intended solely for yeterlnary use is 
so fabeled. Orat Rinse intended for human use is labeled to 
indicate it is to be expectorated and not swallowed after 
rinsing. 

USP Reference standards (11)— 

USP Chlorhexidine Aeetate RS 
USP /^Chloroanlline RS 
USP Potasstum Gluconate RS 

Identification— 

A: The retention time of the major peak for chlorhexidlne 
in the chromatogram of the Assay preporation corresponds 
to that in the chromatogram of the Standard preparation, as 
obtained in the Assay, 

B: To a voJume of Orał Rinse, equivalent to about 10 mg 
of chlorhexidine gluconate, add 5 mL of a solution of cetyi- 
trimethylammonium bromide (1 in 100), 1 mL of 10 N so- 
dium hydroxide, and 1 mL of bromine TS: a deep red coJor 
is produced, 

C: Undiiuted Orał Rinse used as the test solution meets 
the reąuirements for Identification test B under Calcium G/u- 
conate, except that a Standard solution containing about 
0.6 mg of USP Potassium Gluconate RS per mL is used and 
15 piL of the test solution and the Standard solution are ap- 
pfied to the thin-layer chromatographic piąte, 
pH (791); between 5,0 and 7.0. 

Limit of p-chloroaniSine— 

Solution A, Solution B i, Mobile phase, Diluent, System suita- 
biiity solution, and Chromatographic system —Proceed as di¬ 
rected in the Assay under Cntorhexidine Gluconate Solution , 

Standard Solutions —Prepare as directed for Standard Solu¬ 
tions in the test for Limit of p-chloroaniline under Chlorhex- 
idine Gluconate Solution. 

Test solution —Transfer 10.0 mL of Orał Rinse to a 25-mL 
voiumetnc fiask, dilute with Diluent to volume, and mix. 

Procedurę —Proceed as directed in the test for Limit of p- 
chloroaniiine under Chlorhexidine Gluconate Solution , Calcu- 


late the guantity, in pg per mL, of p-chioroanifine in the 
Orał Rinse taken by the formula: 

2.5 C 

The limit is 3.0 jag per mL. 

Content of alcohol— 

interno! standard solution—D i lute 25 mL of n-propyl alco- 
ho! wtth water to 500 mL, 

Standard s o lution— Transfer about 0,25 g of dehydrated 
alcohol, accurately weighed, to a 28-mL screw capped vial 
containing about 3 mL of water. Add 5.0 mL of Interna! 
standard solution , and dilute with water to almost fili the 
viaL Cap the vial, and ustng a vortex mixer, mix for 
15 seconds* 

Test solution —Transfer about 2.5 g of Orał Rinse, accu¬ 
rately weighed, to a 28-mL screw-capped vial. Add 5.0 mL 
of Interna! standard solution, and dilute with water to almost 
fili the viaL Cap the viaf, and using a vortex mixer, mix for 
15 seconds. 

Chromalographk system (see Chmmatography (62 1))—The 
gas chromatograph is equipped with a flame-ionization de- 
tector and a 0.53-mm x 30-m column, the internal wali of 
which is coated with a 1.5-pm film of liguid phase G27. The 
column is maintained at about 150° between periods of 
use. The injection port is equipped with a split injectlon port 
with a split ratio of 10:1. The injection port and the detec- 
tor błock temperatures are maintained at about 250° and 
275°, respectively. At the time of use the initial column tem¬ 
peraturę is maintained at about 35 c until the alcohol peaks 
eiute, then Is inereased at a ratę of 30° per minutę to a finał 
temperaturę of about 225°. The carrier gas Is helium. Chro¬ 
matograph the Standard solution , and record the peak re- 
sponses as directed for Procedura: the relative retention 
limes are 1.0 for alcohol and about 1.5 for rj-propyl alcohol; 
the resoiution, R, between alcohol and n-propyf alcohol is 
not less than 2; the tai ling factor for the alcohol peak is not 
morę than 3.0; and the relative standard deviation for repli- 
cate injections is not morę than 2%, 

Procedurę —Separateiy inject equal volumes (about 0.5 pL) 
of the Standard solution and the Test solution into the chro¬ 
matograph, record the chromatograms, and measure the re- 
sponses for the major peaks. Cakufate the percentage of 
alcohol (C 2 H 5 OH) in the Orał Rinse taken by the formula: 

(Ws/W u )(Ru/Rs) 

in which W$ Is the weight, in g, of dehydrated alcohol taken 
to prepare the Standard solution; Wu is the weight, in g, of 
Orał Rinse taken to prepare the Test solution; and Ru and Rs 
are the peak response ratios of alcohol to n-propyl alcohol 
obtained from the Test solution and the Standard solution, 
respective|y: between 90.0% and 115,0% of the labeled 
amount of alcohol (C2H5OH) is found. 

Assay— 

Diluent, Solution A, Solution B, Mobile phase, System suita- 
bility solution, Standard preparation, and Chromatogrophic 
system —Proceed as directed in the Assay under Cnlorhexidine 
Gluconate Solution. 

Assay preparation— Transfer 5.0 mL of Orał Rinse to a 
100-mL volumetric fiask, dilute with Diluent to volume, and 
mlx. 

Procedurę —Proceed as directed in the Assay under 
Ch!orhexidhe Gluconate Solution . Calculate the percentage 
(w/v) of chlorhexidine gluconate (CaahhoCUNia ■ 2CfiH l2 0 7 ) in 
the portion of Ora! Rinse taken by the formula: 

(897 ł 7ó/625.55)(C/500)(ru / o) 


in which the terms are as defined therein. 
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Chlorhexidine Cluconate Solution 


C 22 H 30 CI 2 N 10 ■ 2CsH,z0 7 897.76 

2,4,11,1 3-Tetraazatetradecanedjirnidamide, N t N”- 
bis(4-chlorophenyf)-3,1 2-diimino-, di-D-gluconate; 

1 ,r-Hexamethylenebi5[5-(/>chlorophenyl)biguanide] di-D- 
qluconate fi £472-51-GL 

DEHNITSON 

Chforhexidfne Gluconate Sotution is an aqueous solution of 
chlorhexEdine gluconate. It contains NLT 19.0% and NMT 
21 ,0% of chlorhexrdine gluconate (C^bUoChNio - 
2C 6 H 12 0 7 ) (w/v). 

IDENTIFICATION 

* A. INFRARED ABSORPTION (197K) 

Standard sofution: 5 mg/mL of USP Cblorhexidfne RS 
in 70% alcohol, Recrystallize this sotution, and dry the 
crystals at 105° for E h. 

Sample solution: To 1 ml of Ch!orhexidIne Cluconate 
Solution add 40 mL of water, and cool in ice. Add 10 N 
sodium hydroxide, dropwise with stirring, until the solu- 
tion produces a red color on thiazol yeifow paper, and 
add 1 mLin exce$$. Fil ter, wash the precipitate with 
water until the washrngs are free from a łkali, reoystal- 
lize the residue from 70% alcohol, and dry the crystals 
at 105° for 1 h. 

Acceptance criteria; Meets the reąurrements 

* B. Thin-Iayer Chromatographic Identification Test 

< 201 ) 

Standard solutron: 20 mg/mL of USP Pofasstum Cluco¬ 
nate RS 

Sample solutron: Dilute 10 mL of Chlorhexidine Gluco- 
nate Solution with water to 50 mL This solutron con¬ 
tains 40 mg/mL of chlorhexfdine gluconate. 

Chromatographic system 

Adsorbent: 0,25-mm layer of chromatographic sifica 
gei 

Application volume: 5 pL 

Developing solvent system: Afcohol, ethyl acetate, 
ammonium hydroxide, and water (5:1:1:3) 

Spray reagent: Dissolve 2,5 g of ammonium molyb- 
date in 50 mL of 2 N suIfUlic acid in a 100-mL voEu- 
metric fiask. Add 1.0 g of ceric sulfate, swirl to dis- 
solve, and dilute with 2 N sulfuric add to volume, 
Analysis 

Sampies: Standard sotution and Sample solution 
Develop the chromatogram in a sokent system until 
the solvent front has moved 10 cm from the point of 
spotting. Remove the piąte from the chamber, and dry 
at 110° for 20 min. Al Iow to cool, and spray with 
Spray reagent Heat the piąte at 110° for 10 min. 
Acceptance criteria: The principal spot of the Sample 
soiutbn corresponds in color, size, and R f value to that 
of the Standard solu t/on. 

AS5AY 

* Procedurę 

Solution A: Drssoke 27.6 g of monobasic sodium phos- 
phate and 10 mL of triethylaminę in 1.5 L of water. Ad- 
}ust with phosphoric add to a pH of 3.0, and dilute 
with water to 2000 mL. Mix the resulting solution with 
aeetonitrile (70:30). 

Sofution B: Aeetonitrile 
Mobile phase: See Table L 


Table 1 


Time 

(min) 

Solution A 

(°/o) 

Solution B 

0 

100 

0 

9 

100 

0 * 


Table 1 (Continued) 


Time 

(min) 

Solution A 
(%) 

Solution E 

(%) 

10 

45 

55 

15 

45 

55 

16 

100 

0 

21 

100 

0 


System suitability sofution: 50 pg/mL of USP 
Chlorhexidine Acetate RS and 1 pg/mL of USP p- 
Chloroaniline RS in Solution A 
Standard solution: 50 pg/mL of USP Chforhexidine 
Acetate RS In Solution A 

Sample stock solution: Transfer 5,0 mL of Chlorhex- 
Idine Cluconate Solution to a 250-mL volumetric fiask, 
and dilute with water to voiume, 

Sample solution: Transfer 5.0 mL of the Sample stock 
solution to a 250-mL volumetric fiask, and dilute with 
Sofution A. 

Chromatographic system 

(See Chromatograpliy (621), System Suitability.) 

Modę: LC 

Detector: UV 239 nm 

Column: 4.6-mm x 25-cm; base-deactivated 5-pm 
packing LI 

Column temperaturę: 40 d 
Flow ratę: 1.5 mL/min 
Injectton volume: 50 pl 
System suitability 
Sample: Sys tem s u i tobility solu tion 
[NOTĘ—The relatke retention times for chlorhexidine 
and p-chloroanrline are about 1,0 and 1 , 3 , 
respectkejy.j 
Suitability reguirements 

ResoJution: NLT 3.0 between cblorhexidine and p- 
chloroaniilne 

Relative standard deviation: NMT 0.73% for 
ch!orhexidine and NMT 5.0% for p-chloroaniline 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage (w/v) of chlorhexidine gluco¬ 
nate (C 22 H 30 ĆI 2 N 10 • 2 G 5 H 12 O 7 ) in the portion of 
Chlorhexfdine Cluconate Solution taken: 


Result = (ru/rs) x (0.25 x Q) x (Hr/Mt?) 

fu - peak response of chlorhexidine from the 
Sample solution 

r$ ~ peak response of chlorhexidine from the 
Standard sofution 

Q - concentration of USP Chiorhexid[ne Acetate 
RS in the Standard solution (pg/mL) 

M r j - molecuiar weight of chlorhexldine gluconate, 
897.76 

M r ? - molecuiar weight of chforhexidtne acetate, 
625.55 

Acceptance criteria: 19.0%-21,0% (w/v) 


IMPURITIES 
4 ORGANIC BMPURlTtES 

Storę the System suitability solution , the Sample solution , 

and the Diluted sampfe solution at a temperaturę of 
NMT 12°, 

Solution A: 0.1% (v/v) Trifluoroacetic acid En 
aeetonitrile 

Solution B: 0,1% (v/v) Trifluoroacetic acid in water 
Solution C: Solution A and Solution B (20:80) 

Solution D: Solution A and Solution B (90:10) 

Mobile phase: See Table 2. Return to origina! condi- 
tions, and eguiiibrate the system. 
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labie 2 


Time 

(min) 

Solution C 

Solution D 

(%> 

0 

100 

0 

2 

100 

0 

32 

80 

20 

37 

80 

20 

47 

70 

30 

54 

70 

30 


System suitability solotion: 5.0 mg/mL of USP 
Ch!orhexidine System Suitability Mixture RS in Solution 


Sample solution: Dilute 1.0 ml of Chforhexidine Gluco- 
nate Solution with Solution C to 1 00.0 mL 
Diluted sample solution: Dilute 1.0 mL of Sample solu¬ 
tion with Solution C to 100,0 mL, 

Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 

Column: 4,ó-mm x 25-cm; base-deactivated 5-pm 
packing LI 
Temperatures 
Column: 30° 

Autosampler: NMT 12° 

Flow ratę: 1,0 mL/min 
Injection voIume: 10 ul 
System suitability 
Sample: System suitability solution 
Suitability reguirements 

Peak-to-valiey ratio: NLT 2.0 between ch[orhexidine 
urea and chforhexidine guanidine 
Resolution: NLT 3.0 between chlorhexidine oxazr- 
none analog and chlorhexidine aminę 
Analysis 

Samples: Sample solution and Diluted sample solution 
Calculate the pertentage of each impurity in the por- 
tion of Chlomexidine Gluconate Solution taken: 

Result - (ru/n) x Dx 100 

ru = peak response of each impurity from the 
Sample solution 

n = peak response of chlorhexidine from the 
Diluted sample solution 

D - dilution factor used to prepare the Diluted 
sample solution, 0.01 

Acceptance criteria: See Tobie 3. The reportfng level 
for impurities \s 0.05%. 


Table 3 


Name 

ftelative 

Retention 

Time 

Acceptance 

Criteria, 

NMT (°/a) 

Ch[orhexidine oxazinone 
analog 

0.23 

0.2 

Specified unidentified 
impurity 1 

0,24 

0.2 

Chiorhexidine aminę 

0,25 

0 3 

Chlorhexidine guanidine 

0.35 

1.0 

Chlorhexidine urea 

036 

0,2 

p-ChbroDhenvi urea 

0.5 

0,2 

Chlorhexidine ni tri te 

0.6 

0.4 

Chiorhexidine di mer 

0.85 

0.5 

o-Chlorhextdine and 
spedfied unidentified 
impurity 2 

0,90-0.91 

0.4* 


a If present, o-chtorhexidine and specified unidentified impurity 2 may not 
be completely reso!ved by the method. These peaks are rntegrated to¬ 
gę th er to detemune conformance. 


Takie 3 (Continued) 


Name 

Relative 

Retention 

Time 

Acceptance 

Criteria, 

NMT (%) 

ChJorhex id ine giudtyl 
triazine 

0.96 

0.4 

Chlorhexidine 

1,0 

_ 

Ox o ch 1 o rh exi d i ne 

1.4 

0.4 

Any individual 
unspeetfEed impurity 

— 

0.10 

Totaf impurities 

— 

3.0 


3 If present, o-chbrhexidine and speciffed unidentified impurity 2 may not 
be completely resnWed by the method. These peaks are integrated to¬ 
ga ther Lo determine conrormance. 


* Limit of p-Chloroaniline 

Solution A, Solution B, Mobile phase, System suita¬ 
bility solution, Chromatographic system, and System 
suitability: Proceed as directed in the Assay. 

Diluent: 27.6 g of monobasic sodium phosphate in 
1.5 L of water. Adjust with phosphoric acid to a pH of 
3.0, and dilute with water to 2000 mL. 

Standard solution: 1,0 pg/mL of USP p-CMoroanillne 
RS in Diluent 

Sample stock solution: Transfer 5.0 mL of Chlorhex- 
idine Gluconate Solution to a 1 00-mL volu mętne fiask, 
and dilute with water to voiume. 

Sample solution: Transfer 10,0 mL of Sample stock solu¬ 
tion to a 250-mL volumetric fiask, and dilute with Dilu¬ 
ent to Yolume, 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the amount, in jug/mL, of p-chloroaniline in 
the portion of Chlorhexidine Gluconate Solution taken: 

Result = (ru/n) x D x Q 

tu = peak response of p-chloroaniline from the 
Sample solution 

n - peak response of p-chioroaniljne from the 
Standard solution 

D - dilution factor used to prepare the Sample 
solution, 500 

Cj “ concentration of p-chloroaniline in the 
Standard solution (j.ig/mL) 

Acceptance criteria: NMT 500 pg/ml 

SPECIFIC TESTS 

* SPECIFIC GRAViTV (841): 1 .06-1.07 

* PH (791): 5.5-7.0, when diJuted 1 in 20 with water 

ADDBT30NAL REQUmEMENTS 

« Packacinc and Storage; Presen/e tn tight contamers, 
protected from light, at controlled room temperaturę, 
o USP Reference Standards (11) 

USP Chlorhexidine RS 
USP Chlorhexidine Acetale RS 
USP ChiorhexidEne System Suitability Mixture RS 
The mixture contains chiorhexidine and the followtng 
impurities (other impurities may also be present): 
Chlorhexidine oxazinone analog; 
(5/?,6S)-2-[(4-Ćhlorophenyf)amino]-5-hydroxy-6-[(1 R t 
2 tfy\ ,2,3-trihydroxy propy l]-5, ó-d ihy dro-4H-1, 3-oxazi n- 

4- one, 

C,3HtsCIN 20 6 330.72 
Chlorhexidine aminę; 

1-(ó-Aminohexyl)-5-(4-chtorophenyi)biguanide. 
ChH 23 CIN 6 310.83 
Chlorhexidme guanidine; 

1 -[6-(Carbamimidoylamino)hexy!]- 

5- (4-chlorophenyi)biguanide. 

CtjH^CINb 352.87 
Chlorhexidine urea; 
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w -{[6-({[ę4“Ch[orophenyl)carbamimidoy!]- 
carbamimidGyl}amino)hexyljcarbamimidoyI}urea. 
C lć H2aCIN* *0 395.89 
p-Chlomphenyl urea; 

1 -{4”Chlorophenyl)urea, 

C 7 H 7 ON 2 O 170.60 
Chlorhexidine nitrile; 

1-(4-Chloropheny[)-5-[64(cyanocarbamim]doyl)amino]- 

hexyl]biguanide. 

CwHałClN® 377.88 
Ch!orhexidine dimer; 

l,5-Bis[5-(4-chlQropheny])biguamdylhexyl]biguanide. 

C 30 H 47 CI 2 N 1 J 688.70 

Q-Chlorhexidine; 

1 ~(2-Ch loropheny l)-5-[6-({[(4-ch loro- 
phenyljcarbamimrdoyljcarbamimidayl}- 
amtno)hexyl]biguanicie. 

C 22 H 3 D C[ 2 N 10 505.45 

Specified unidentified impurity 2 ; 

Chforhexidine glurityl triazine; 
l-(4-Ch!orophenyl)-5-[6-({4-[(4-chlorophenyl)amino]-6- 
[(1 5,2/^3/?,4fl)-1,2,3,4,5-pentahydroxypentyl]~1,3,5-trb 
aztn-Z-ylJaminoJh^ylJbiguanide. 

C^eHisCfzNioOs 665.57 
Oxochforbexidine; 

N-(4-Chforophenyl)-W-{[6-({[(4-ch3oro- 
phenyl)caroamimidoyl]carbamimidoyf}arnino)- 
hexy !]ca rbam imidoy 1 } u rea. 

C 22 H 29 CI 2 N 9 O 506.43 
USP p-Chloroamline RS 
USP Potassrum Gluconate RS 



Chl«?rliexidme Glucoaiate Topścal 
Solution 


DEFINITION 

Chlorhexidine Cluconate Topical Solution is prepared from 
Chlorhexidine Cluconate Solution. It contains NLT 90.0% 
and NMT 110.0% of the Jabeled amount of chiorhexidine 
gluconate (C^^HjoClaNjfl ■ 2 C$Hi 20 ?). 

IDENTIFICATION 

>» A. The retention time of the major peak for chiorhex- 
idine from the Sample solution corresponds to that of the 
Standard solution, as obtained in the Assoy. 

* B. Thin-Layer Chromatographic Identification Test 
( 201 ) 

Standard solution: 10 mg/ml of USP Potassium Gluco 
nate RS 

Sample solution; Nominalfy 20 mg/mL of ch!orhexidine 
gluconate from the Topical Solution 
Adsorbent: 0.25-mm layer of chromatographic silica 
ge! 

Application voiume: 10 pi 

Devdoping $olvent system: Aicohol, ethyJ acetate, am- 
monEum hydroxide, and water (5:1:1:3) 

Spray reagent: Dissoive 2.5 g of ammonium molybdate 
in 50 mL of 2 N suifunc acid in a 100-mL vo!umetric 
fiask. Add 1.0 g nf cerlc sulfate, swirl to dissolve, and 
dtlute with 2 N suifunc acid to volume, 

Analysis 

Samples: Standard solution and Sample solution 
Develop the chramatogram in a soivent system until 
the soivent front has moved 10 cm from the point of 
spotting. Remove the piąte from the cham ber, and 
ary at 110 c for 20 min. Aflow to coof, and spray with 
Spray reagent. Heat the piąte at 11G a for 10 min. 
Acceptance criteria: The princlpal spot from the Sam- 
ple solution corresponds in color, size, and Rf value to 
that from the Standard solution . 


AS5AY 
o Procedurę 

Solution A: Dissolve 27.6 g of monobasic sodium phos- 
phate and 10 mL of triethylamine in 1.5 L of water. Ad- 
just with phosphoric acid to a pH of 3.0, and dilute 
with water to 2000 mL. Prepare a mixture of the result- 
ing solution and acetonitrile (70:30). 

Solution B: Acetonitrile 

Mobile phasc: Sec the gradient table below. 


Time 

(min) 

Sołution A 

W 

Solution E 
(°/o) 

0 

100 

0 

9 

100 

0 

10 

45 

55 

15 

45 

55 

16 

100 

0 

21 

100 

0 


System suitability solution: 50 pg/mL of USP 
Chlorhexidine Acetate RS and 1 pg/mL of USP p- 
Chloroaniline RS in Solution A 
Standard solution: 50pg/mL of USP Chlorhextdine 
Acetate RS in Solution A. 

Sample solution: Nominally about 80 pg/mL of 
chlorhexidlne gluconate from the Topical Solution, pre¬ 
pared as follows. Transfer an amount of Topical Solu¬ 
tion, equivalent to 40 mg of ch!orhexidine gluconate, to 
a 100-mL volumetric flasT, and dilute wtth methano] to 
volume. Further dilute a 10-mL portion of this solution 
with Solution A to 50 mL. 

Chromatographic system 
(See Chromotography {62^) / System Suitability.) 

Modę: LC 

Detector: UV 239 nm 

Column: 4.6-mm x 25-cm; 5-pm packing LI 

Column temperatura: 40° 

Flow ratę: 1.5 mL/min 
Injection size; 50 pL 
System suitability 
Sample: System suitability solution 
[Notę—T he approximate relative retention times for 
chlorhexidtne and p-chioroanfline are about 1.0 and 
1.3, respectively.] 

Suitability regulrements 

Resolution: NLT 3.0 between chlorhexidine and p- 
chloroaniline 

Relative standard deviation: NMT 2.0% for the 
chlorhexEdine peak, NMT 5.0% for the p-chloroaniline 
peak 
Analysis 

Sam pies: Standard solution and Sample solution 
CaEculate the percentage of CsiHjoCbNio ■ 2CsHn0 7 in 
the portion of Topical Solution taken: 

Result - (ru/rs) x (Cs/Cu) x (M r i/M r2 ) x 100 

Tu = peak area of chlorhextdine from the Sample 
solution 

r s - peak area of chlorhexldine from the Standard 
solution 

C$ = concentratEon of USP LhEorhexidine Acetate 
RS in the Standard solution (pg/mL) 

Cu “ nominał concentration of chlomexidine 

gluconate in the Sample solution (pg/mL) 

Mm = moJecuiar weight of chlorhexidine gluconate, 
897.76 

Ma = molecular weight of chJorhexidEne acetate, 
625.55 
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Acceptance criteria; 90.0%-l 10.0% 

IMPURITIES 
Organie Impurities 

* PROCEDURĘ: LIMIT OF p-CHLOROANIHNE 

Solution A, Sofution B, Mobile phase, System sultabil- 
Ity solution, and Chromatographk system: Proceed 
as directed in the Assay. 

Standard sofution: 1.0 pg/mL of USP p-Chloroanrline 
RS in Sofution A 

Sam ple solution: Nominaliy 0.4 mg/mL of chlorhex- 
idine gluconate from the Topical Solution, prepared as 
follows. Transfer an amount of Topical Solution, equiva- 
lent to 40 mg of chlorhexidine gluconate, to a 100-mL 
yolumetric fiask, and dilute with Solution A to volume. 
Analysls 

Samples: Standard solution and Sample solution 
Acceptance criteria 

The p-chloroanfline peak area from the Sample solution 
is NMT the p-chloroanifine peak area from the Stan¬ 
dard solution (eouivalent to NMT 500 ppm in the 
portion of Chlornexidine Gluconate Solution used to 
prepare the Topical Solution)* 

5PECIFK TESTS 

* PH {791): 5.0-7.0 

ADDITIONAL REQUIREMENTS 

* Packaging and Storage: Pres en/e in wefl-dosed contain- 

ers, protected from light. Storę at controlled room 
temperaturę* 

* USP Reference Standards (11) 

USP Chlorhexidine Acetate RS 
USP p-Chloroanitine RS 
USP Potassium Gluconate R$ 


Chlorhexidlne Hydrochloride 


a ho 


CwH»CbNio • 2HCI 578.37 

2,4,11,13“Tetraazatetradecanediimidamide, N f N"- 
bis(4-chlorophenyl)-3*12-dtimino-, dihydrochforide; 

1,1 '-Hexametnylenebis[5-(p-chlorophenyl)bfguanide] dihy¬ 
drochloride [3697-42-5], 

DEFINITION 

Chlorhexidine Hydrochloride contains NLT 98.0% and NMT 
102 . 0 % of chforhexidine hydrochloride (C 22 H 30 CI 2 M 10 * 
2HCI), calculated on the driad basis* 

IDENTIFICATION 

* A* INFRARED ABSORPTION (197K) 

Sample: Dissolve 0.3 g in 10 mL of 6 N hydrochloric 
acicL Add 40 ml of water, filter if necessary, and cooJ 
the solution in ice. Add 10 N sodium hydroxide, drop- 
wise with stirring, until the solution is afkaline to thiazol 
yellow paper, and add 1 mL in excess* Filter, wash the 
precipitate with water until the washlngs are free from 
alkali, recrystallize the residue from 70% alcohol, and 
dry the crystals at 105° for 1 h. 

Standard: 5 mg/mL of USP Chlorhexidme RS in 70% 
alcohol. Recrystallize this solution, and dry the crystals 
at 105° for 1 h. 

Acceptance criteria: Meets the reguirements 

• B. Identification Tests—General, Chloride (191): Meets 

the reguirements 


A B ti a 

jyxx 


juucr. 


W B « 


AS5AY 
* PROCEDURĘ 

Solution A: 27.6 g of monobasic sodium phosphate 
and 10 mL of tnethyiamine in 1*5 L of water. Adjust 
with phosphoric acid to a pH of 3*0, and dilute with 
water to 2000 mL* Prepare a mixture of acetonitrile and 
this solution (3:7)* 

Solution B: Acetonitrile 
Mobile phase: 5ee Tobie h 


Table 1 


Time 

(mini 

Solution A 

f%1 

Solution B 

t%> 

0 

100 

0 

9 

T00 

0 

10 

45 

55 

15 

45 

Sb 

16 

100 

0 

21 

100 

0 


System sultablllty solution: 50 pg/mL of USP 
Chlorhexidtne Acetate RS and 1 pg/mL of USP p- 
Chloroaniline RS in Solution A 
Standard solution: 50 pg/mL of USP Chlorhexidme 
Acetate RS in Solution A 

Sample solution: 50 pg/mL of Chlorhexidine Hydro- 
chloride in 5o/uf/or? A 
Chroma tog raphic system 
(See Chromotograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 239 nm 

Column: 4,6-mm x 25-cm; base-deactivated 5-pm 
packing LI 

Column temperaturę: 40 c 
Flow ratę: 1*5 mL/min 
injection yoiume: 50 pL 
System suitability 
Sample: System suitability solution 
[NOTĘ—The relative retention times for chlorhexidine 
and p-chloroamlme are about 1.0 and 1.3, 
re$pectively*] 

Suitability reguirements 

Resolutlon: NLT 3 between chlorhexidine and p- 
chloroaniline 

Relative standard devlation: NMT 0.73% for 
chlorhexidine and NMT 5.0% for p-chioroanlline 
Analysis 

Samples: Standard solution and Sample solution 
Caleulate the percentage of chlorhexidtne hydrochloride 
(C 22 H 3 oCbNto ■ 2HCI) m the portion of Chlorhexidrne 
Hydrochloride taken: 

Result = (ru/r s ) x {CdCd) x (M r ,/M r2 ) x 100 

r u = peak response of chlorhexidine from the 
Sample solution 

= peak response of ehlorhexidme from the 
Standard solution 

Ci = concentration of USP Chlorhexidine Acetate 
RS in the Standard solution (pg/mL) 

Cy = concentration of Chlorhexidine Hydrochloride 
In the Sample solution (pg/mL) 

M ri - molecular weight of chlorhexidine 
hydrochloride, 578.37 

M r2 = molecular weight of chlorhexidine acetate, 
625,55 
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Acceptance criteria: 98.G%-102.G% on the dried basis 

IMPURITIES 

® Residue on Egnition (281): NMT 0.1% 

* ORGANJC IMPURITSES 

Storę the System suitability solution, the Sampie solution , 
and the Diluted sampie solution at a temperaturę of 
NMT 1 2°. 

0.1% (v/v) Trifluoroacetic acid in 


Solution A: 
aceton itri le 
Solution B: 
Solution C 
Solution D: 


0,1% (v/v) Trifluoroacetic acid in water 
Solution A and Solution 8 (20:80) 

Solution A and Solution B (90:10) 

Mobile phase: See Tobie 2. Return to original condi- 
tions, and egullibrate the system. 


Analysis 

Samples: Somple solution and Diluted sampie solution 
Calculate the percentage of each impurity in the por- 
tion of Chlornexidine Hydrochloride taken: 

Result = (r u frs) x D x 100 

fu = peak response of each impurity from the 
Sampie solution 

A = peak response of chiorhexidine from the 
Diluted sampie solution 

D - difution factor used to prepare the Diluted 
somple solution , 0.01 

Acceptance criteria: See Tobie 4. The reporting ievel 
for impurities is 0.05%, 


Table 2 


Time 

Solution C 

Solution D 

(mini 

(%> 

(%) 

0 

100 

0 

2 

100 

0 

32 

80 

20 

37 

80 

20 

47 

70 

30 

54 

70 

30 


System suitability solution: 5.0 mg/ml of USP 
Chforhexidine System Suitability Mlxture RS in Solution 
C See Tobie 3 for the refative retention times of the 
main components of the mfoefcure. 


Table 3 


Components of 

USP Chlorhexidine System 
Suitability IVflixture RS 

Reiative 

Retention 

Time 

Ch!orhexidrne oxazinone anaiocj 

0.23 

Chlorhexidine aminę 

0.25 

Chlorhexidine quanidine 

035 

Chlorhexidine urea 

036 

p-Chlorophenvl urea 

0,5 

Ch!orhexrdine nitrile 

0.6 

Chlorhexidine drmer 

0.85 

o-Chlorhexidine 

0.90 

Specified unidentlfied imounty 2 

0.91 

Chlorhexidine aEudtyl triarine 

0.96 

Chlorhexidine 

1.0 

Oxochlorhex|dine 

1.4 


Sampie solution: 13 mg/mL of Chlorhexidine Hydro¬ 
chloride in Solution C 

Diluted sampie solution: Dilute 1,0 ml of Somple solu - 
tion wlth Solution C to 100.0 ml_. 

Chromatographlc system 
(See Cfiromotograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 

Column: 4.6-mm x 25-cm; base-deactivated 5-pm 
packing LI 
Temperatures 
Column: 30° 

Autosampler: NMT 12 Q 
Flow ratę: 1.0 ml/min 
Injection volume: 10 jllL 
System suitability 
Sampie: System suitability solution 
Suitability requirements 

Peak-to-valley ratio: NLT 2.0 be twe en ch!orhexidine 
urea and chforhexidine guanidine 


Table 4 


Name 

Relative 

Retention 

Time 

Acceptance 
Criteria, 
NIVIT (%1 

Chlorhexidine quanEdine 

0.35 

0.15 

Chlorhexidine nitrile 

0.6 

0.15 

Chlorhexrdine di mer 

0.85 

0.2 

o-Gilorhexrdine and specified 
unidenttfied impurity 2 

0,90-0.91 

0,4 ;| 

Chlorhexidine 

1,0 

_ 

Oxochlorhexidine 

1.4 

0.4 

Any mdividual unspecified 
impurity 

— 

0,10 

Total impurities 

— 

1,0 


*lf present, o-chlorhexid[ne and spedfied unidentrfied impurity 2 may not 
be completely resolved by the method. These peaks are integrated to- 
gether to determine confcrmance. 


• Limit of pChloroaniline 

Solution A, Solution B, Mobile phase, System suitabih 
ity solution, Chromatographic system, and System 
suitability: Proceed as directed in the Assay . 

Standard solution: 1.0 fig/mL of USP p-Chloroaniline 
RS in Solution A 

Sampie solution: 2.0 mg/mL of Chlorhexldine Hydro¬ 
chloride in Solution A 
Analysis 

Samples: Standard so/uf/on and Somple solution 
Calculate the amount, in ppm, of p-cnloroaniline in the 
portion of Chlorhexidlne HydrochJonde taken: 

Result = (ru/n) x (Cs/Cu) x 0.001 x 10 fi 

ru - peak response of p-chioroaniline from the 
Sampie so/uf/on 

n = peak response of p-chloroaniline from the 
Standard solution 

Cs - concentration of p-chloroaniline in the 
Standard so/uf/on (pg/mL) 

Cu = concentration of Chlorhexidine Hydrochloride 
in the Somple so/uf/on (mg/mL) 

Acceptance criteria: NMT 500 ppm 

SIPECIFIC TESTS 
O LOSS ON ORYłNG (731) 

Analysis: Dry at IG5 W to constant welght 
Acceptance criteria: NMT 1.0% 

ADDITIONAL REQUIREMENT$ 

o Packaging and Storage: Preserve in well-closed, light- 
resistant containers. 

* USP Reference Standard* (11) 

USP Chlorhexldrne RS 
USP Chlorhexidlne Acetate RS 
USP Chlorhexidine System Suitability Mixture RS 
The mixture contarns dilorhexidlne and the following 
impurities (other impurities may also be present): 
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Chlorhexidine oxazinone analog; 
(5/?,6S)-2-[(4-Ch!orophenyJ)amino]-5-hydroxy-6-[{l R, 
2/?)-l ,2,3-tnhydrDxypropyl]-5,6-dihydro-4fT1 ,3-oxazm- 

4- one. 

C T 3 H 1 s CIN 2 06 330.72 
Chk>rhexidme aminę; 

1-(6-Aminohexyl)-5“(4<hlorophenyf)biquantde, 
Ci 4 H 33 CINs 310,83 
Chlorhexidine guanidine, 

1 -[ 6 -(Carbamimidoylamino)hexyl]- 

5- (4-chlorophenyl)biguanide. 

CisHjiCINg 352.87 
Chlorhexidrne urea; 

W-{E6“({[(4“Chlorophenyl)carbamimidoyl]- 
carbamimidoyl}amfno)hexyl]carbamimidoyl}urea. 
CińH^fiCINyO 395.89 
p-Chlorophenyl urea; 

1 -(4-Chlorophenyl)urea. 

CzH/CINzO 170.60 
Chlorhexidine nstrile; 

l-(4“Chlorophenyi}-5-[6[(cyanocarbamimidoyl)amfno]- 

hexyl]biguanide. 

C 1 fi H*CIN 9 377.88 
Chtorhexidine dimer; 

l,5-BEs[5-(4-ch[orophenyl)biguanidyfhexyl]biguanide. 

CsoH^CbNis 688,70 

o-Chlorhexid(ne; 

1-{2-Chioropheny!)-5-[ó-({[(4-chloro- 

phenyl)carDamimidoyl]carbamimidoyl}- 

amino)hexy]]biguanide. 

C 73 H 50 CI 2 N 10 505.45 

Spedfied unidentified impurity 2; 

Chlorhexidine gtucityl triazine; 

1 -( 4 -Chioropbenyl)- 5 -[ 6 -({ 4 -[( 4 -ch!or 0 pheny!)armno]- 6 - 
[(1 5,2fi,3ft,4/?)-l,2,3,4,5-pentahydroxypentyl]-l ,3,5-tri- 
azin- 2 -yl}amfno)hexyl]biguanide. 

CzaHttC&N^Os 665.57 
Oxoch!orhexidine; 

N-{4-Chiorophenyl)-N'-{[6-({[(4-chtoro- 

phenyl)earbamimidoy 1 ]carbamimjdoyl}- 

arnino)hexyl]carbamtmidoyl}urea. 

C 22 H 29 CI 2 N 9 O 506.43 
USP p-Chloroaniline RS 


Chlorophyiłtn Copper CompleK Sodiwm 

DEFINITION 

Chiorophyllin Copper Comp!ex Sodium contains sodium 
salts of copper-chelated chlorophyll derivatives. It contains 
no artiflcia! coloring. 

IDENTIFICATION 

e A. O LT R A V IOL£T- V ESIBLE SPECTROSCOPY (857) (in the visible 

region) 

Sample solution: lOpg/ml 

Medium: pH 7,5 phosphate buffer, prepared by mixing 
0,15 M dibasic sodium phosphate and 0.15 M mono- 
basic potassium phosphate (21:4) 

Acceptance criteria: The ratio of AWAis 3,0-3,9. 

OTHER COIVlPONENT5 

® COMTENT OF TOTAL COPPER 

Stock solution 1: 1000 pg/mL of copper. Transfer 
1.000 g of copper to a 1000-mL volumetric fiask, dis- 
solve in 20 ml of nitric acid, and dllute with 0.2 N ni- 
tric acid to volume. [Notę— Storę in a polyethylene 
bottle.] 

Stock solution 2: 10 pg/mL of copper. Transfer 5,0 ml 
of Stock solution 1 into a 500-mL yolumetric fiask, and 
di lute with water to volume. 

Standard Solutions: Transfer 5.0, 10,0, 15.0, and 
20.0 mL, respectively, of Stock solution 2 to sępa ratę 


10Q-mL vdumetric flasks, and dllute the contents of 
each fiask with water to volume. These Standard Solu¬ 
tions eon tai n 0.5, 1.0, 1.5, and 2.0 pg/mL of copper, 
respectively. 

Sample solution: Transfer 100 mg of predously dried 
Chlorophyll In Copper Complex Sodium to a Kjeldahl 
fiask. Ada 2.0 mL of sulfurie acid, 1,0 ml of nitric acid, 
and 1.0 mL of hydrogen peroxide, and carefully heat 
under a fume hood until a light green color is obtained. 
[Notę—I f the solution has any hint of a brown tlnt, 
continue to add 0.5-mL portsons of nitric acid until a 
green color is obtained.] Cool, transfer the contents 
quantitatively to a 1000-mL volumetric fiask with sev- 
eral portions of water, dilute the contents of the fiask 
with water to vo3ume, and mix, Transfer 10.0 mL of this 
solution to a 50-mL yolumetric fiask, and dilute with 
water to voiume. 

Instrumental conditions 
(See Atomie Absomtion Spectroscopy (852).) 

Modę: Atomie aosorption spectrophotometry 
Lamp: Copper hollow-cathode 
Flame: Air-acetylene 

Analytieal wayefength: Copper emission [ine of 324.8 
nm 

Blank: Water 
Analysis 

S a m p J es: Stan dard Solutions a n d Sample solu don 
Determine the absorbances of the Standard Solutions 
and the Somple solution. Plot the absorbances of the 
Standard Solutions versus the concentration, in pg/mL, 
of copper, and draw the straight linę best fitting the 
four plotted points. From the graph so obtained, de¬ 
termine the concentration, C, in pg/mL, of copper in 
the Sample solution. 

Calculate the percentage of copper in the portion of 
Chiorophyllin Copper Comp[ex Sodium taken: 

Result = (C IW) x (V/F) x 100 

C = concentration of the Sample solution 
determined from the graph (pg/mL) 

W = weight of ChlorophyJlin Copper Complex 

Sodium taken to prepare the Sample solution 

(mg) 

V - finał voiume of Sample solution , 5000 mL 
F ~ conversion faefor, 1000 p g/mg 
Acceptance criteria: NLT 4.25% on the dried basis 

* CONTENT OF CHELATED COPPER 

Analysis: Calculate the percentage of chelated copper 
in tne portion of Chiorophyllin Copper Complex So¬ 
dium taken by subtracting the percentage of tonie cop¬ 
per found in the test for Limit of fonie Copper from the 
percentage of total copper found in the test for Content 
of Total Copper. 

Acceptance criteria: NLT 4.0% on the dried basis 

* Content of Sodium 

Standard stock solution: lOOpg/mL of sodium. Dis- 
solve 254.2 mg of sodium chloride, previously dried at 
105° for 2 h, in 50 ml of water. Transfer to a 1000-mL 
volumetric fiask, and dilute with water to volume. 
Standard Solutions: Transfer to each of four 100-mL 
volumetric flasks 10 mL of a nonionic wetting agent so¬ 
lu tion (1 in 500). To each fiask add, respectivejy, 2,5, 
5.0, 10.0, and 15.0 ml of the Standard stock solution, 
and dilute with water to volume. These Standard Solu¬ 
tions contaln 2.5, 5.0, 10.0, and 15.0 pg/mL of sodium, 
respectively. 

Blank: Transfer 10 mL of a nonionic wetting agent sofu- 
tion (1 in 500) into a 100-mL volumetric fiask, and dh 
lute with water to volume, 

Sample solution: Transfer 100 mg of Chiorophyllin 
Copper Complex Sodium to a 1000-mL yolumetric 
fiask. Add 100 mL of a solution of nonionic wetting 
agent (1 in 500) and 400 mL of water, and shake by 
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mechanicat means for 5 min. Dilute with water to 
volume, 

Analysis 

Samples: Standard Solutions and Sampie soiution 
Set tne flame photometer for maximum Eransmtssion at 
a wavefength of 589 nm. Adjust the instrument to 
zero transmittance with the Blank. Adjust the instru¬ 
ment to 100% transmittance with the most concen- 
tratcd of the Standard Solutions. Road the percentage 
of transmittance of the other Standard Solutions , and 
ptot the percentage of transmittance versus the con- 
centratEon, in pg/mL, of sodium, Read the percentage 
of transmittance of the Sampie soiution, and from the 
tjraph read the coneentration, C, in jug/mL, of sod Eu m 
in the Sampie soiution, 

Calcufate the percentage of sodium In the portion of 
Chlorophyllin Copper Complex Sodium taken: 


under long-wavelength UV iight through a red optical 
filter. 

Acceptance criteria: No fluorescence is visible, 

ADDITIONAL REQUIREfVIENT5 

s Packaging and Storage: Preserve In Light, light-resistant 
canta! ners. 


Chioroprocalwe HydrochBorSde 



Result = (C/W) x (V/F) x 100 

C = coneentration of the Sampie soiution 
determined from the graph (pg/mL) 

W = weight of Chlorophyllin Copper Complex 

Sodium taken to prepare the Sampie soiution 

(mg) 

V - volume of Sampie soiution, 1000 mL 
F - conversion factor, 1000 pg/mg 
Acceptance criteria: 5%-7% on the dried basis 
* Nitrogen Determimatign, Method i <461): NLT 4,0% 


CiaHwCINaOa-HCI 307,22 

Benzoic add, 4-ammo-2-chloro-, 2-{diethylamfno)ethyl ester, 
monohydrochloride. 

2-(Diethylamino)ethyj 4-amino-2-ch3orobenzoate monohy- 
drochforide [3858-89-7]. 

» Chloroprocaine Hydrochloride contains not less 
than 98.0 percent and not morę than 102.0 per¬ 
cent of CbHi^CINzO^ * HCI, calculated on the 
dried basis. 



IMPURITIES 
o Limit of Ignic Copper 

Standard Solutions: Prepare as dErected in the test for 
Content of Total Copper. 

Sampie soiution: Transfer 100 mg of Chlorophyllin 
Copper Complex Sodium to a 1 50-mI_ conicaf fiask. 

Add 75 mL of water, and shake by mechanical means 
for 3 min. Adjust with 1 N hydrachioric acid to a pH of 
3,0, transfer the suspension thus obtained to a 10G-mL 
volumetric fiask, and dilute with water to vofume. Filter 
this suspension, discarding the first 10 mL of the filtrate. 
Use the elear filtrate for analysis, 

Analysis 

Samples: Standard Solutions and Sampie soiution 
Proceed as directed En the test for Content of Total 
Copper. 

Calcufate the percentage of łonie copper in the portion 
of Chlorophyllin Copper Complex Sodium taken: 

Result = (C/MO x (VfF) x 100 


C = coneentration of the Sampie soiution 
determined from the graph (pg/mL) 

W - weight of Chlorophyllin Copper Complex 

Sodium taken to prepare the Sampie soiution 
(in mg on the dried basis) 

V = volume of Sampie soiution, 100 mL 

F = conversEon factor, 1 000 pg/mg 

Acceptance criteria: NMT 0.25% on the dried basis 
* Residue dn Sgnition (281): NMT 30% on the dried basis 
e Arsenic, Method II (211): NMT 3 ppm 
0 Lead (251): NMT 10 ppm 
0 BRON <241): NMT 0.50% 


Packaging and storage —Preserve in well-closed contain- 

ers. 

USP Reference standard; <11 )— 

USP Chloroprocaine Hydrochloride RS 
Identification— 

A: Infrared Absorption (197K). 

B: Uitravio(et Absorption <1 97U)“ 

Soiution: 10 pg per mL. 

Medium: pH 4.5 buffer soiution [prepared by dissoNing 
1 3.61 g of monobasic potassEum phosphate En 750 mL of 
water, adjustlng to a pH of 4.5 ±0.1 with potassium hy- 
droxide soiution (lin! 80) and dlluting with water to 
1000 mL]. Absorptivities at 290 nm, caTculated on the dried 
basis, do not differ by morę than 3.0%, 

C: SE meets the requirements of the tests for C hioride 
091). 

ftfteiting rangę, Ciass I <741): between 173° and 176°. 
Acidlty—DissoNe 1.0 g in 25 mL of water, add 2 drops of 
methyl red TS, and titratę with 0,020 N sodium hydroxide: 
not morę than 1 ,8 ml is reguired to produce a yellow color. 
Loss on drying (731)—Dry about 500 mg, accurately 
weighed, at 105° for 2 hours: it foses not morę than 1,0% 
of its weight, 

Residwe on ignition (281): not morę than 0.2%. 

Reilated compounds— 

4~Amino-2-chforobenzoic acid —Usmg the chromatograms 
obtained as directed for the Assay, calcufate the percentage 
of 4-amino-2-chforobenzoic add (CrHćCINOi) in the 
Chloroprocaine Hydrochloride taken by the formula: 


SPECIFIC TESTS 

* Microbial En u mer ATI on Tests (61) and Tests for Speci- 
fied Microorganisms (62): It meets the reauirements of 
the tests for absenoe of Escherichia coli and salmonella 
specles, 

o PH (791); 9,5-10.7, in a soiution (1 in 100) 

* LOSS ON DRYING (731): Dry a sampie at 105° for 2 h: it 
loses NMT 5% of Its weight. 

o Test for Fluorescence 

Sampie soiution: 10 rng/mL 

Analysis: Apply 10 pi of Sampie soiution on filter pa- 
per, allow to dry, and examfne the area of applicatlon 


10,000( C / W){ro / a) 

In which C is the coneentration, in mg per ml, of 4-amino- 
2-chlorobenzoic add in the Standard preparation; W is the 
guantity, in mg, of Chloroprocaine Hydrochloride taken to 
prepare the Assay preparation ; and r v and rs are the 
4-amino-2-ch]orobenzoic acEd peak responses obtained from 
the Assay preparation and the Standard preparation, respec- 
tively: not morę than 0.625% is found. 
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Assay— 

Mobile phase —Dissolve 800 mg of sodium 1-heptanesul- 
fonate in 740 mL of water, add 200 mL of acetonitrile, 

50 mL of methanol, and 10 mL of glaciaf acetic acid, and 
mix. Filter and degas this solution. Make adjustments \f nec- 
essary (see 5yste/n SuitabiHty under Chromatography (621)}. 

Standard 4-amino-2-chiarobenzoic add solution—DhsoWe 
an accuratdy weighed gnantity of reciysfallized 4-amino- 
2-chlorobenzoic acid in methanol to obtain a solution hav- 
mg a known concentratron of about 0.2 mg per ml. 

Standard preparation —Transfer about 50 mg of USP 
Chloroprocaine Hydrochloride RS, accurately weighed, to a 
50-ml volumetric fiask containing 5.0 mL of Standard 
4-amino-2-chlorobenzoic add solution , add 15 mL of metha- 
not swrrt to dissolve, dilute with water to volume, and mix. 
This solution contains about 1 mg of USP Chloroprocaine 
Hydrochloride RS and 0.02 mg of 4~aminO“2-chIorobenzoic 
acid per mL. 

System suitability solution —Mix equai volumes of Standard 
4-amtno-2-chforobenzoic add solution and Standard prepara¬ 
tion\ 

Assay preparation— Transfer about 100 mg of Chloropro- 
caine Hydrochloride, accurately weighed, to a 100-mL volu- 
metric fiask, dbsofve in 40 ml of methanol, dilute with 
water to volume, and mix. 

Chromatographic system (see Chromatography (621})—The 
liquid chromatograph is eauipped with a 278-nm detector 
and a 3,9-mm x 30-cm column containing packing LI. The 
flow ratę is about 2 mL per minutę. Chromatograph the Sys¬ 
tem suitability solution , and record the responses as directed 
for Procedurę : the relative retentlon times are about 0.35 for 
4-amino-2-chiorobenzoic acid and 1.0 for chloroprocaine; 
and the resolution, R, between 4-aminO“2“Chlorobenzo[c 
add and chloroprocaine is not less than 5.0. Chromato¬ 
graph the Standard preparation , and record the responses as 
directed for Procedurę: the reiative standard devration deter- 
mlned from chloroprocaine obtained from repllcate injec- 
tions is not morę than 1.0%. 

Procedurę —Separately inject equal volumes (about 5 pL) 
of the Standard preparation and tne Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the peak responses for 4-amino-2-chlorobenzoic acid 
and chloroprocaine. Calculate the auantity, in mg, of 
C! 3 H^CIN 2 CV HCI in the portion of Chloroprocaine Hydro¬ 
chloride taken by the formula: 

10QC{ru/r s ) 

in which C is the concentration, in mg per mL, of USP 
Chloroprocaine Hydrochloride RS in the Standard prepara¬ 
tion; and ru and r 5 are the chloroprocaine peak responses 
obtained from the Assay preparation and tne Standard prepa¬ 
ration , respectively. 


Ch Boro proca 5 ne Hydrochloride Ingection 

» Chloroprocaine Hydrochloride injection rs a 
sterile solution of Chloroprocaine Hydrochloride 
in Water for Injection, It contains not less than 
95.0 percent and not morę than 105.0 percent of 
the labeled amount of chloroprocaine hydrochlo¬ 
ride CCnHi9CIN 2 02‘HCI). 

Padkaging and storage —Preserve in single-dose or multi- 
ple-dose containers, preferably of Type l glass. 


USP Reference standard* (11)— 

USP Chloroprocaine Hydrochloride RS 
Identification— Dissolve 60 mg of USP Chloroprocaine Hy¬ 
drochloride RS in 10 mL of water in a 60-mL separator, and 
In a second 60-mL separator mlx a volume of injection, 
equiva!ent to 60 mg of chloroprocaine hydrochloride, with 
sufficient water to obtain 10 mL of solution. Add 5 mL of 
dilute ammonium hydroxide (4 in 10) to each, mix, and 
immediately extract each with four 10-mL portions of chlo¬ 
roform, passing the extracts from the Reference Standard 
and the test spedmen through cotton filters into separate 
50-mL volumetric ffasks, Dilute each with chloroform to vol- 
ume, and mix. Add a mixture of chloroform and methanol 
(4:1) to a suitable chromatographic chamber arranged for 
thin-layer chromatography (see Chromatography (621)), 
cover the chamber, and allow the system to equilibrate for 
15 minutes, Apply separately 10-pL portions of the chloro¬ 
form Solutions obtained from the Reference Standard and 
the test spedmen to a suitabie thin-layer chromatographic 
piąte coated with a 0.25-mm layer of chromatographic silica 
gel mixture. Allow the spots to dry, and develop the chro- 
matogram until the solvent front nas moved about three- 
fourths of the length of the piąte. Remove the piąte from 
the developing chamber, mark the solvent front, and allow 
the solvent to evaporate. Locate the spots on the piąte by 
examination under shorbwavelength UV light: the Rf value 
of the principal spot obtained from the test solution corre- 
sponds to that obtained from the Standard solution 
about 0.40). After viewina, spray the chromatogram with 
iodoplatinate TS: violet-blue co la red spots, characteristic of 
fertiary nitrogen compounds, are visible. 
pH (791): between 2.7 and 4.0. 

Relafed compounds— 

4-Amino-2-chlorohenzoic add —Using the chromatograms 
obtained as directed for the Assay, calculate the percentage 
of 4-amino-2-chforobenzoic acid (OHeCINOz) in the 
chloroprocaine hydrochloride contained in the Injection 
taken by the formula: 

10,000(C/W4)(r^/rs) 

in which C is the concentration, in mg per mL, of 4-amino- 
2-chlorobenzoic acid in the Standard preparation; W a is the 
guantity, in mg, of chloroprocaine hydrochloride in the por¬ 
tion of Injection taken to prepare the Assay preparation, de- 
termined as directed in the Assay preparation; and ru and r 5 
are the 4-amino-2-chlorobenzolc acid peak responses ob¬ 
tained from the Assay preparation and the Standard prepara¬ 
tion , respec£ively: not morę than 3.0% is found. 

Other requirements —It meets the requtrements under in¬ 
ject ions and Implanted Drug Products (1). 

Assay— 

Mobile phase , Standard 4-amina-2-chiorobenzoic add solu- 
tion, Standard preparation , System suitability solution, and 
Chromatographic system—Proceed as directed in the Assay 
under Chloroprocaine Hydrochloride. 

A ssay prepara tio n —Tira n sf er a n a cc u ra te ly m ea s u re d vo I - 
ume of Injection, equivalent to about 100 mg of chloropro¬ 
caine hydrochloride, to a 100-mL vo3umetric fiask, add 
40 mL of methanol, dilute with water to voIume, and mix. 

Procedurę —Proceed as directed in the Assay under 
Chloroprocaine Hydrochloride. Calcu late the quantity, in mg, 
of chloroprocaine hydrochloride (CtiHigONzO^ ■ HO) in 
each mL of the Injection taken by the formula: 

1 Q0(C / V)(ru / r$) 

in which V ts the volume, in mL, of Injection taken, and the 
other terms are as defined therein. 
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CisH^CINj 319.87 

1 ,4~Pentaned laminę, /V^-(7-chforo-4-quinolinyl)-/V l f N*- 
diethyl-; 

7-Chloro-4“[[4-(diethylamlno)-1 -methyibutyl]amino]quin- 
ollne [54-05-7]. 

DEFINBTSON 

Chloroquine contains NLT 98.0% and NMT 102.0% of 
ch!oroqurne (CisH^CJN^), calculated on Ehe dried basis. 

IDENTIFICATION 

o A. IDENTIFICATION—ORGANIC NlTROGENOUS BASES <181) 

Standard solution: Proceed as dtrected in the chapter 
except use chloroform instead of carbon disutfide In the 
test. 

Sampie solution: 8,75 mg/mL of chloroguine prepared 
as follows, Dissolve 35 mg of Chloroqume in 4 ml of 
chloroform. Pass through a dry filter. 

Anaiysis: Determlne the absorption of the Standard so¬ 
lution and Sampie solution without delay in 1-mm cells 
between 7 ano 15 jim, using chloroform in a mafched 
celi as a blank. 

Acceptance criteria; The IR absorption spectrum of the 
Sampie solution so obtafned exhibits maxima oniy at the 
same wavelengths as that of the Standard solution. 

* B. Ultraviołet Absorption (197U) 

Medium: Dilute hydrochloric add (1 in 1000) 

Sampie solution: 10 jug/mL 

Acceptance criteria: The rado Am! Am is 1,00-1.15. 

ASSAY 
« Procedurę 

Sampie solution: Dissolve 250 mg of Chloroquine in 
50 ml of glaciai acetic acid. Add crystal violet TS. 
Anaiysis: Titrate with OJ N perchloric acid VS. Perform 
a blank determination, and make any necessary correc- 
tion. Each ml of OJ N perchloric add is equfvalenf to 
15.99 mg of chloropuine (CisH^CINO* 

Acceptance criteria: 98.0%-l 02.0% on the dried basis 

IMPURIT0ES 

* Residue on Ignition (281); NMT 0.2% 

SPECBFIC TESTS 

* Melting Rangę or Temperaturę (741): 87 0 -92 0 

* Loss on Drying (731) 

Anaiysis: Dry a sampie at 105° for 2 h* 

Acceptance criteria: NMT 2.0% 

ADDITIONAL REQUIREMENT5 

o Packaging and Storage: Preserve in well-closed contaim 
ers, Storę at 25°, excursions permltted between 15° and 
30°. 

® USP Reference Standard* (11) 

USP Chloroguine Phosphate RS 


CKloroguine Hydrochloride laiąection 

C.ahUCINj ■ 2HCI 392.79 

1,4-Pentanediamine, N^Z-chloro^-guinofinyiJ-W^N 1 - * 
diethyl-, dihydrochforide; 


7-(Chloro-4-[[4-diethylamIno)-l-methylbutyl]amino]qul- 
noline dihydrochloride [3545-67-3]. 

DEFINITiON 

Chloroguine Hydrochloride Injection is a steriie solution of 
Chloroquine in Water for Injection prepared with the aid 
of Hydrochloric Acid. It contains NLT 47.5 mg and NMT 
52.5 mg of chforoguine hydrochioride (Ci^Hs^ON* ■ 2HC3) 
in cach mL 

IDENTIFICATION 
o A. Ultrav20łet Absorption 

Sampie solution: Prepare as directed in the Assay. 
Standard solution: 7.5 pg/mL of USP Chloroqulne 
Phosphate R5 prepared simiJarly to the Sampie solution 

instrumental conditions 
Modę: UV 

Wavelength rangę: 329-343 nm 
Anaiysis 

Sam pies: Sampie solution and Standard solution 
Calcuiate the absorbance ratio: 

Result - A 34 B/A 329 

A 343 = absorbance of the Sampie solution at 343 nm 

Am - absorbance of the Sampie solution at 329 nm 

Acceptance criteria: The peak maxima and minima of 
the Sampie solution correspond to those of the Standard 
solution ; the absorbance ratio is 1.00-1.15. 

® B . 

Sampie solution: 20 ml of a 1-mg/mL solution of 
chloroquine hydrochloride from Injection, dlluted with 
water 

Anaiysis 1: To the Sampie solution add 5 mL of trinitro- 
phenol TS. 

Acceptance criteria 1: A yeilow precipitate is formed. 
Anaiysis 2: Filter, wash the precipitate with water untiT 
the last washing is colorless, and dry over silica geL 
[Caution —Picrates may explode.] 

Acceptance criteria 2: The precipitate melts at 
205°-21G°. 

a C. Identification Tests—General, Chloride (191): Meets 
the reguirements 

ASSAY 
» Procedurę 

Diluent 1: Dilute hydrochloric add (1 in 100) 

Diluent 2: Dilute hydrochloric acid (1 in 1000) 

Standard solution: 10 pg/mL of USP Chloroquine Phos¬ 
phate RS in Diluent 2 

Sampie stock solution: 150 pg/mL of chloroquine hy- 
drochlorlde prepared as follows. Tranfer a volume of In- 
jection, nomlnaliy 150 mg of chloroguine hydrochlo- 
rlde, to a 1-L valumetrie flask, and dilute with water to 
vo!ume. 

Sampie solution: 7.5 pg/mL of chloroquine hydrochlo¬ 
ride prepared as follows. Transfer 5.0 mL of the Sampie 
stock solution to a 100.0-mL volumetric fiask, add 
10,0 ml of Diluent 1 , and dilute with water to volume. 
instrumental conditions 
Modę: UV 

Analytkal wavelength: Maxima at about 343 nm 
Blank: Water 
Anaiysis 

Samples: Standard solution and Sampie solution 
Calcuiate the concentration, in mg/mL, of chloroquine 
hydrochloride (CibH^CINj - 2HO) in the portion of ln- 
jection taken: 

Result ^ (AJAs) xQxDx (V/Vs) x (Hi/Hj) 

Au - absorbance of the Sampie solution 
As, = absorbance of the Standard solution 
Q = concentration of U5P Chloroguine Phosphate 
RS in the Standard solution (mg/mL) 
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D - dilution factor for the preparatton of the 
Sample solution, 20 

V - vofume of the Somple stock solution, 1000 mL 
Vt - vofume of Injectron taken for the Somple stock 
solution (mL) 

Mrt = molecular weight of chloroguine 
hydrochloride, 392.79 

M r2 = molecular weight of chloroguine phosphate, 
515.86 

Acceptance criteria: 47.5-52,5 mg/mL 

5PECIFIC TESTS 

* PH (791): 5 5-6.5 

* Bacterial Endotoxins Test (85): It contains NMT 0.7 
USP Endotoxin Unit/mg of chloroguine hydrochloride. 

* Other Requirements: It meets the reąuirements in Injec- 

tions and Implanted Drug Products (1). 

ADDITIONAL REQUIREMENTS 

* Packacing and Storace: Preserve in singłe-dose contain- 
ers, preferably of Type I glass. 

* USP KEFERENGE STANDARD* (11) 

USP Chloroquine Phosphate RS 
USP Endotoxin RS 


Chloroguine Phosphate 



C 18 H 26 CIN 3 • 2H 3 P0.| 515.86 

1,4-PentanedIamine, /V 4 -(7-chloro-4-quinolinyi)-/V 1 l N 1 - 
drethyl-, phosphate (1:2); 

7-Chloro-4-[[4-(diethylamino)-l-methylbuty!]amino]qui' 
noline phosphate (1:2) [50-63*5]. 

DEFINmON 

Chloroquine Phosphate contains NLT 98.0% and NMT 
102.0% of chloroguine phosphate (Ci B H 26 CIN 3 * 2 H 3 PO- 1 ), 
calcuJated on the dried basis, 

IDENTIFICATION 

* A, Infrared Absorption (197K) 

* B Ultraviolet Absorption (197U) 

Medium: Dilute hydrochloric acid (1 in 1000) 

Sample solution: 10jig/mL 
Ratio: A 34 i/Ajjp, 1,00—1.15 

* C The retention time of the major peak of the Somple 
solution corresponds to that of the Standard solution f as 
obtained in the Assay. 

ASSAY 

* Procedurę 

Buffer: 1.4 g/l of anhydrous dibasic sodium phosphate 
in water. Adjust with 10% phosphoric acid to a pH of 
3.0, 

Mobile phase: 0.4% tnethylamine in methanol and 
Buffer (70:30) 

System suitability solution: 2.0 pg/mL each of USP 

Ch!oroquine Phosphate RS, USP Phenol RS, USP 
Hydroxychloroquine Suifate RS, USP Chloroguine Re- 
lated Compound A RS, USP Chforoquine Refated Com¬ 
pound D RS, USP Chloroguine Related Compound E RS, 
and USP Chloroqurne Related Compound C RS in Mo¬ 
bile phase 

Standard solution: 0.3 mg/mL of USP Chloroguine 
Phosphate RS in Mobile phase . Sonicate to dissolve if 
necessary. 


Sample solution: 0.3 mg/mL of Chloroquine Phosphate 
in Mobile phase . Sonicate to dissolve if necessary. 
Cbromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 260 nm 
Column: 4.6-mm x 25-cm; 5-jim packing LI 
Flow ratę: 1 mL/min 
Injection volume: 20 pL 
System suitability 

Samples: System suitability solution and Standard 
solution 

[Notę— See Tobie 1 for the corresponding relative reten¬ 
tion times.] 

Suitability requirements 
Resolution: NLT 2.0 between chloroquine and 
chloroquine related compound A, System suitability 
solution 

Tallintj factor: NMT 2,0 for chloroquine, Standard 
solution 

Relath/e standard deviation: NMT 0.7% for chloro- 
auine, Standard solution 
Analysis 

Samples: Standard solution and Somple solution 
Calcu la te the percentage of chloroqume phosphate 
(CmhUCINj * 2 H 3 PO 4 ) in the portion of Chloroquine 
Phosphate taken: 

Result - (rufr$) x (Cs/Cu) x 100 

fu = peak response from the Sample solution 

a = peak response from the Standard solution 

C 5 = concentration of USP Chloroquine Phosphate 
RS in the Standard solution (mg/mL) 

G = concentration of Chloroquine Phosphate in 
the Sample solution (mg/mL) 

Acceptance criteria: 9B,0%-102 ł 0% on the dried basis 

IMPURITIES 
* Organic Impurities 

Mobile phase, System suitability solution, and Chro- 
matographk system: Proceed as directed in the 
Assay. 

Standard solution: Use the System suitobiiity solution. 
Sample solution: 2 mg/mL of Chloroquine Phosphate 
i n Mobile phase 
System suitability 
Sample: System suitability solution 
[Notę— See Tobie 7 for the corresponding relative reten¬ 
tion times.] 

Suitability reguirements 
Resolution: NLT 2.0 between chloroquine and 
chloroquine related compound A and NLT 2 between 
adjacenl impurities 

Tailing factor: NMT 2.0 for peaks corresponding to 
chloroquine phosphate, phenol, hydroxychloroquine 
suifate, chloroquine related compound A, chloroguine 
related compound D, chloroguine related compound 
E, and chloroquine related compound G 
Relative standard deviation: NMT 5.0% for chloro* 
quine phosphate, phenol, hydroxychloroquine suifate, 
chloroqutne related compound A, chloroquine related 
compound D, ch!oroquine related compound E, and 
chloroquine related compound G 
Analysis 

Samples: Standard solution and Sample solution 
Ca leulate the percentage of each specified impurity in 
the portion of Chloroguine Phosphate taken: 

Result - {rj o) x (Q/G) x 100 

r u = peak response of each impurity from the 
Sample solution 
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r% = peak response of the eorresponding USP 
Reference Standard from the Standard 
solution 

Cs - concentration of the corresponding USP 

Reference Standard in Ihe Standard solution 
(mg/mL) 

Cu = concentration of Chloroquine Phosphate in 
the Sample solution (mg/mL) 

Calculatc the percentage of chloroquine reiated 
compound C and any other unspecified impurity in 
the portion of Chloroguine Phosphate taken: 

Result - (ru/r s ) x (Cs/Cu) x 100 

fu - peak response of chloroquine N-oxide or any 
other impurity from the Sample solution 
r s - peak response of USP Chloroquine Phosphate 
RS from the Standard solution 
Cs ~ concentration of USP Chloroguine Phosphate 
RS in the Standard solution (mg/mL) 

Cu - concentration of Chloroquine Phosphate in 
the Sample solution (mg/mL) 

Acceptance criteria: See Table L Disregard any peak 
less than 0.05%, 


Table 1 


Nanie 

Relative 

Retention 

Time 

Acceptance 
Criteria, 
NMT (%) 

Phenol 

0.2 

0.1 

Chloroquine reiated com¬ 
pound G 

0.27 

0.1 

Chloroqutne reiated com¬ 
pound P 

0,42 

0.50 

Hvdroxvchloroqufne su 1 fale 

0,49 

OJ 

Chloroąuine reiated com- 
oound A 

0.73 

0.1 

Chloroguine phosphate 

1,0 


Chloroguine reiated com¬ 
pound £ 

1.5 

OJ 

Anv other individual impuritv 


0J0 

Total imourities 

— 

2,0 


SPECIFIC TESTS 

* Loss ON DRYINC (731) 

Analysis: Dry a sample at 1Q5 ń for 16 h, 

Acceptance criteria: NMT 2,0% 

ADDITIONAL REQUtREMENT$ 

* Packaging and Storage: Preserve in wetl-dosed 

contalners, 

* USP reference Standards (11) 

USP Chloroquine Phosphate RS 
USP Chloroguine Reiated Compound A RS 
4,7‘Dcchloroquinoline. 

C 9 H 5 CI 2 N 198.05 

USP Chloroquine Reiated Compound D RS 
MonoethyJ chloroquine; 

7-Chloro-4-{[4-(ethylamino)- 

]-methylbutyl]amino}qulnolme. 

C^HaCINj 291.82 
USP Chforoquine Reiated Compound E RS 
5-Chioroquine isomer; 

^^(S-Chloroguinolin^-yi^A/^N^diethylpentane-l^-di- 
amine oxalate. 

CtaH 36 CIN 3 *C 2 H 2 04 409.91 
USP Chloroquine Reiated Compound G RS 
44(7-Chlorogutnolin-4-yl)ammo]-N,A/-dlethyfpentan- 
1-aminę oxide sulfate. 

CisH^CljNO * H*S0 4 433.95 


USP Hydroxychforoquine SuJfate RS 
USP Phenol RS 


Chloroquine Phosphate Compounded 
Orał Suspension 

DEFINITION 

Chloroquine Phosphate Conipounded Orał Suspension con- 
tains NLT 90,0% and NMT 110,0% of the iabeled amount 
of chloroqume phosphate (CieH M GIN 3 * 2HjPO.i), 

Prepare Chloroquine Pnosphate Compounded Ora) Suspen¬ 
sion 15mg/mL as follows (see Pharmoceutical Compound- 
ing—Nonsterile Preparations (795)). 


Chloroquine Phosphate tabletu 
equivalenL to 

1.5 g of chloroąuine 
ohosohate 

Vehide: a 1:1 mixture pf Ora-Sweet 1 * 
and Ora-Plus b , a suffident ąuantSty to 
make 

100 mL 


a AraJen 500-mg Ublets, Sanofi-Winlhrop, NY. 
6 Paddock Laboratories, Minneapolis, MN. 


Cafculate the reguired quantity of each fngredient for the 
total amount to be prepared. Place the required number 
of Chloroquine Phosphate tahlets in a suitable mortar, and 
comminute to a fine powder, Add the Vehtde in smali 
portions, and triturate to make a smooth pastę. Add in- 
creasing volumes of the Vehide to make a chloroąuine 
phosphate Ifguid that is pourable. Transfer the contents of 
the mortar, stepwise and quantitativefy, to a calrbrated 
bottle. Add enough of the Vehkle to bring to finał vol- 
ume, and mix welL 

ASSAY 
• Procedurę 

Buffer solution: 20 mM 1-heptanesulfonic add ad- 
justed to a pH of 3,4 

Mobile phase: Acetonitriie and Buffer solution (34:66). 
Filter and degas. 

Standard solution: 150 jig/mL of USP Chloroguine 
Phosphate RS in Mobile phase 
Sample solution: Shake thoroughiy by hand each bot¬ 
tle of Orał Suspension. Pipet 1,0 mL of the Orał Suspen- 
ston into a 100-mL volumetnc fiask, and diJute with Mo¬ 
bile phase to volume. 

Chromatographic system 
(See Chromatograpny (621), System Suttabilfty.) 

Modę: LC 

Detector: UV 340 nm 
Column: 4.6-mm x 25-cm; 5-pm packing LI 
Flow ratę: 1.5 mL/min 
Injection volume: 20 pL 
System suita bility 
Sample: Standard solution 

[Notę —The retention time for chloroquine phosphate is 
about 9.4 min.] 

Suitability requirements 

Relative standard deviation: NMT 2% for replicate 
Injections 
Analysis 

Samples: Standard solution and Sampie solution 
Calculate the percentage of the Iabeled amount of 
chloroąuine phosphate (CiaH^CINj * 2H 3 P0 4 ) in the 
portion of Orał Suspension taken: 

Result = (ru/r s ) x (Cs/Cu) x 100 

r u - peak response from the Sample solution 

rs = peak response from the Standard solution 
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Cj = concentration of USP Chioroquine Phosphate 
RS in the Standard solution (pg/mL) 

Cu - nominał concentration of chioroquine 

phosphate in the Sampie solution (pg/mL) 
Acceptance criterra: 9G.G%-110,0% 

SPECIFIC TESTS 

• PH (79 T): 4.0-5*0 

ADDITIONAL REQUIREMENTS 

• Packaging and Storage: Package in tight, light-resistant 
containers. Storę at controlled room temperaturę or in a 
refrigerator* 

• Beyond-Use Datę; NMT 60 days after the datę on whic± 
it was compounded when stored in a refrigerator or at 
controlled room temperaturę 

• Labeling: Labę! it to indicate that it is to be weJI shaken 
before use, and to State the Beyond-Use Datę. 

O USP REFERENCE STANDARD* {11} 

USP Chlorogulne Phosphate RS 


Chlorogulne Phosphate Tablets 

DEFINITION 

Chloroquine Phosphate Tablets contain NLT 93.0% and 
NMT 107*0% of the labeled amount of chloroquine phos* 
phate (C!aH 2 *CIN 3 - 2 H s PO*), 

IDENTIFICATION 

• A. ULTRAV10LET ABSORPTION 

Standard solution: 7.5 pg/mL of USP Chforoquine 
Phosphate RS in water 

Sampte solution: Nominally 7*5 pg/mL of chlorogulne 
phosphate from a filtered solution of finely powdered 
tablets in water 
Instrumental conditlons 
Modę: UV 

Wavelength rangę; 329-343 nm 
Analysis 

Sam pies: Standard solution and Sampie solution 
Calculate the absorbance ratio: 

Result = 

A 343 = absorbance of the Sampie solution at 343 nm 

Ajw = absorbance of the Sampie solution at 329 nm 

Acceptance criteria: The peak maxima and minima of 
the Sampie solution correspond to those of the Standard 
solution; the absorbance ratio is 1.00-1.15* 

• B 

Sampie solution: 20 ml of a filtered 1-mg/mL chloro- 
quine phosphate solution from finely powdered Tablets 
in water 

Analysis 1: To the Sampie solution add 5 ml of trinitro- 
phenol TS* 

Acceptance criteria 1: A yellow predpitate is formed. 
Analysis 2: Fiiter, wash the predpitate with water until 
the last washing is colorless, and dry over silrca gel* 
[Caution— Picrates may explode*] 

Acceptance criteria 2; The predpitate meits at 
205°-210°* 

• C* The retention time of the chloroguine peak of the 

Sampie solution corresponds to that of the Standard solu¬ 
tion , as obtained In the Assay . 

ASSAY 

• Procedurę 

Buffer: 6*8 q/L of monobask potassium phosphate in 
water. Add 1.0 mL of perchloric acid to each 1 L of so¬ 


lution, adjust with phospborrc acid to a pH of 2.5, and 
pass through a fiiter of 0.45-pm porę size. 

Mobile phase: Methanol and Buffer (22:78) 

System suitability solution: 0.15 mg/mL of USP 
Amodiaguine Hydrochlonde RS and 0.15 mg/mL of USP 
Chloroqutne Phosphate RS in water 
Standard solution: 0.15 mg/mL of USP Chloroquine 
Phosphate RS rn water 

Sampie solution: Nominally 0*15 mg/mL uf chloro- 
quine phosphate in water prepared as follows. Transfer 
nominally 7.5 mg of chloroquine phosphate from finely 
powdered Tablets (NLT 20) to a 50-mL volumetnc fiask, 
and dissolve in and dilute with water to volume. Soni- 
cate for 20 min. Pass 10 mL through a nylon fiiter of 
0*2-um porę size, discarding the first 4 ml, and use 
2 mL for the Analysis. 

Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 224 nm 
Column: 4*6-mm x 10-cm; 5-pm packing LI 
Flow ratę: 1,2 ml/mtn 
Injectlon volume: 10 pL 
System suitability 
Sampie: System suitability solution 
[NoTE—The relative retention times for chloroquine 
phosphate and amodiaqutne hydrochlonde are 1.0 
and 1*3, respectively*] 

Suitability requrrements 

Resolution: NLT 1.5 between amodiaguine hydro- 
chloride and chloroquine phosphate 
Tailing factor: NMT 1*5 for the amodiaquine and 
chloroquine peaks 

Relatfve standard devlatian: NMT 2.0% for the 
amodiaquine and chloroquine peaks 
Analysis 

Samples: Standard solution and Sampie solution 
Calculate the percentage of the labeled amount of 
chtoroquine phosphate (CieThaClN?* 2 H 3 PO 4 ) in the 
portion of Tablets taken: 

Result - (oj/rs) x (QfCu) x 100 

tu = peak response from the Sampie solution 

r$ = peak response from the Standard solution 

Cs = concentration of USP Chloroquine Phosphate 
RS in the Standard solution (mg/mL) 

Cy = nominał concentration of ch!oroquine 

phosphate in the Sampie solution (mg/mL) 
Acceptance criteria: 93.0%-107.0% 

PERFORMANCE TESTS 

• Dissolution (711) 

Medium: Water; 900 mL 
Apparatus 2; 100 rpm 
Time: 45 min 
Detector: UV 

Analytical wave!ength: 343 nm 
Standard solution; USP Ghloroquine Phosphate RS In 
Medium 

Sampie solution; Dilute with Medium to a concentra¬ 
tion that is similar to the Standard solution. 

Tuierances: NLT 75% (Q) of the labeled amount of 
chloroąuine phosphate (CieHićGNi - 2 H 3 PO- 1 ) is 
dissofved. 

• Uniformity of Dosage Units (905); Meet the 
reguirements 

ADDITIONAL REQUIREMENT$ 

• Packaging and Storage: Pre$erve In wefl-closed 
containers* 
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* USP Reference Standards (11) 

USP Amodiaguine Hydrochlonde RS 
USP Chloroquine Phosphate RS 


Chlorothiazide 



CjHćCINjO^Si 295.72 

2 H-V # 2,4-Benzothiadiazine-7-sulforjamide, 6-chloro-, 1,1- 
dioxide. 

6-Chloro-2 fT1,2,4“benzotfifadiazine-7-sulfonamide 1,1- 
dioxide [58-94-6]. 

» Chlorothiazide contains not less than 98.0 per- 
cent and not morę than 102.0 percent of 
OM^CINbCUS*, calculated on the dried basis. 

Packaging and storage —Pre$erve in well-dosed eon tai n- 
ers. Storę at 25 c , excursions permitted between 15° and 
30*. 

USP Reference standards (11)— 

USP Benzothiadiazine Related Compound A RS 
4-Ami no-6-ch loro-1,3-benzenedtsu I fonamide. 
QH a CIN 3 04S 2 285.73 
USP Chlorothiazide RS 

Identification— 

A: Infrared Absorption (197M): previousiy dried at 105° 
for 1 hour. 

B: Ultraviolet Absorption {197U)— 

Solution: 10 pg per mL 

Medium; sodium hydroxEde solution (1 tn 250). 
Absorptivities at 292 nm, calculated on the dried basis, do 
not differ by morę than 3.0%. 

Loss on drying (731>»-Dry it at 105 a for 1 hour: it loses 
not morę than 1.0% of its weight. 

Residue on ignition (281): not morę than 0.1%. 
Chloride“Dissolve 1.00 g in a mixture of 10 mL of water 
and 10 mL of sodium hydradde solution (1 in 10). Cool in 
an ice bath, and add 20 mL of water and 5 mL of nitdc 
acid, A flocculent, white precipitate is formed. Ti tratę poten- 
tiometrically with 0.050 N silver nitrate, using a silver-silver 
chlonde electrode system: not morę than 0.28 mL is re- 
quired (0.05%). 

Selenium (291): 0.003%. 


Delete the fołlowing: 

*Heavy tnetals, Method ii (231): 0.001%.# (oihcfd Ma^oisj 

Related compounds— 

Mobile phase, Resofution solution i, and Chromatogrophic 
system —Proceed as directed in the Assay. 

Standard solution —Dissolve an accurately weighed guan- 
tity of USP Benzothiadiazine Related Compound A RS in Mo¬ 
bile phase to obtain a solution haying a known concentra- 
tion of about 1.5 jig per mL. 

Test solution —Proceed as directed for Assay preparathn in 
the Assay. 

Procedurę^ Separately inject equal volumes (about 20jiL) 
of the Standard solutbn and the test solution into the chro¬ 
matograph, record the chromatograms, and measure the re- 
sponses for the major peaks. The relative retention ti mes'are 
about 0.9 for benzothiadiazine related compound A and 1.0 


for chlorothiazide. CalcuJate the quantity, in mg, of 
benzothiadiazine related compound A in the portion of 
Chlorothiazide taken by the formula: 

0.2C(rt// rs) 

in which C is the concentration, in pg per mL, of USP 
Benzothiadiazine Related Compound A RS in the Standard 
solution; and fu and r s are the peak responses of 
benzothiadiazine related compound A obtalned from the 
Test sotution and the Standard solution, respectively: not 
morę than 1.0% is present. 

Assay— 

Mobile phase —Prepare a sui Łabie degassed mixture of 0.1 
M monobasic sodium phosphate and acetonitrile (9:1), ad- 
just with phosphoric acid to a pN of 3.0 ± OT, and filter. 
Make adjustments if necessary (see System Suitability under 
Chromatography (621)). 

Resofution solution —Dissolve quantities of USP Reference 
Standards in Mobile phase to obtain Solutions haying known 
concentrations of about 0.15 mg per mL of USP ChTorothia- 
zide RS and about 1.5 pg per ml of USP Benzothiadiazine 
Related Compound A RS. 

Standard preporation —[NOTĘ—A yolume of acetonitrile 
not exceeding 10% of the to tal yolume of solution may be 
used to dissofye the reference standard.] Dissolve an accu¬ 
rately weighed quantity of USP Chlorothiazide RS in Mobile 
phase to obtain a solution having a known concentration of 
about 0,15 mg per mL. 

Assay preparation^ Transfer about 30 mg of Chlorothia¬ 
zide, accurately weighed, to a 200-mL volumetric fiask, dis- 
solve in a smafl volume of acetonitrile, not exceeding 10% 
of the total volume of the solution, dilute wrth Mobile phase 
to yolume, and mix. 

Chromatogrophic system (see Chromatography (621»—The 
liguid chromatograph is eouipped with a 254-nm detector 
and a 4.6-mm x 25-cm column Lhat contains packing LI, 
The flow ratę is about 1,2 mL per minutę. Chroma tograph 
rep li ca te injections of the Standard preparation, and record 
the peak responses as directed for Procedurę; the relative 
standard deviation is not morę than 1.5%. Chromatograph 
the Resolution solution: the resolution, R, between 
benzothiadiazine related compound A and chlorothiazide is 
not less than 3.5. 

Procedurę— [notę —The Standard preporation and the As¬ 
say preparation should be injected immediately upon prepa- 
ration.J Separately inject equal yolumes (about 20 jllL) of the 
Standard preparation and tne Assay preparation into the 
chromatograph, record the chromatograms, and measure 
the responses for the major chlorothiazide peaks. The rela- 
tive retention times are about 0,9 for benzothiadiazine re¬ 
lated compound A and 1.0 for chlorothiazide. Calculate the 
quantity, in mg, of C?H e CIN 3 0,iS? in the portion of 
Chlorothiazide taken by the formula: 

200 C(rufr$) 

in which C is the concentration, in mg per mL, of USP 
Chlorothiazide RS in the Standard preparation; and fu and r 5 
are the peak responses of chlorothiazide obtained from the 
Assay preparation and the Standard preparation , respectively. 


Chlorothiazide Orał Suspension 

DEFINITION 

Chlorothiazide Orał Suspension contains NLT 90.0% and 
NMT 110.0% of the labeled amount of chlorothiazide 
{C 7 H 6 CIN 3 0 «Sj>). 
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IDENTIFICATION 

* A* The retention time of the major peak of the Somple 

soiution corresponds to that of the Standard soiution, as 
obtained in the Asjoy, 

■ B. The UV spectrum of the major peak of the Sample 
soiution corresponds to that of the Standard soiution , as 
obtained i n the Assoy. 

ASSAY 

* Procedurę 

Soiution A: 0.1% formie add in water 
Soiution B: Methanol 
Mobile phase: See Table h 


Table 1 


Time 

(mini 

Soiution A 
(°M 

Soiution 8 
(%) 

0 

94 

6 

4 

94 

ó 

14 

80 

20 

18 

40 

60 

25 

40 

60 

26 

94 

ć 

30 

94 

6 


Diluent: Acetonitfile and Soiution A (30:70) 

Standard soiution: 0.1 mg/mL of USP Chlorothiazide 
RS in Diluent 

Sample stock soiution: 0.5 mg/mL of chlorothiazide in 
Diluent prepared as follows, Transfer a suitable amount 
of Orał Suspension, equivalent to 25 mg of chlorothia¬ 
zide, to a 50-mL volumetric fiask, Add 40 mL of Diluent 
and sonicate to dissolve. Dilute with Diluent to vołume. 
Centrifuge and use the supernatant 
Sample soiution: Nominally 0,1 mg/mL of chlorolhia- 
zlde in Diluent, from Somple stock soiution 
Chromatographic system 
(See Chromatograpny (621), System Suitability,} 

Modę: LC 

Detector: UV 275 nm. For Identification test B, use a 
diodę array detector in the rangę of 200-400 nm. 
Coiumn: 4,6-mm x 15-cm; 5-pm packing LI 
Temperatures 
Autosampler: 5° 

Coiumn: 30° 

Fiow ratę: 1 mL/min 
Injection volume: IOuL 
System suitability 
Sample: Standard soiution 
Suitability reguirements 
TaiJing factor: NMT 2.0 
Relath/e standard deviation: NMT 1.0% 

Analysis 

Samples; Standard soiution and Sample soiution 
Calculate the percentage of the labeled amount of 
chlorothiazide ^HsCllSbOA) in the portion of Ora! 
Suspension taken: 

Result = (ru/fs) x (CdCu) x 100 

r u = peak response of chlnrnthiazide from the 
Sample soiution 

r$ = peak response of chlorothiazide from Ehe 
Standard soiution 

Cs - concentration of USP Chlorothiazide RS in the 
Standard soiution (mg/mL) 

Co = nominał concentration of chlorothiazide in the 
Sample soiution (mg/mL) 


Acceptance criteria: 90,Q%~110,0% 

PERFORMANCE TE5TS 

* UNIFORMITY OF DOSACE UNITS (905) 

For single-unit containers 
Acceptance criteria: Meets the requirements 

* Deliverable Volume (698) 

For multiple-unit containers 
Acceptance criteria: Meets the requirements 

IMPURITIES 

* Organic Impurities 

Soiution A, Soiution B, Mobile phase, Diluent, and 
Chromatographic system: Proceed as directed in the 
Assoy* 

Standard soiution: 10 pg/mL of USP Benzothiadiazine 
Related Compound A RS and 2 pg/ml of USP 
Chlorothiazide RS in Diluent 

Sample soiution: Nominally 1 mg/mL of chlorothiazide 
in Diluent prepared as follows, Transfer a suitable 
amount of Orał Suspension, equivalent to 25 mg of 
chlorothiazide, to a 25-mL volumetric fiask. Ado20mL 
of Diluent and sonicate to dissoh/e, Dilute with Diluent 
to volume, Centrifuge and use the supernatant. 

System suitability 
Sample: 5 tandard soiution 
[NOTĘ—See Table 2 for relative retention times,] 
Suitability reąuirements 

Resoiution: NLT 4.0 between the benzothiadiazine 
related compound A and chlorothiazide peaks 
Relative standard deviation: NMT 5.0% for 
chlorothiazide 

Analysis 

Samples: Standard soiution and Sample soiution 
Calculate the percentage of each individuaf unspecified 
degradation product in the portion of Orał Suspension 
taken: 

Result - (ru/rs) x (Cs/Cu) x 100 

fu = peak response of each unspecified degradation 
product from the Sample soiution 

Cs = peak response of chlorothiazide from the 
Standard soiution 

Cs - concentration of USP Chlorothiazide RS in the 
Standard soiution (pg/mL) 

Cu = nominał concentration of chlorothiazide in the 
Sample soiution (jug/mL) 

Acceptance criteria: See Table 2. Disregard any peak 
below 0.05%. 


Table 2 


Marne 

ReJative 

Retention 

Time 

Acceptance 

Criteria, 

NMT r%> 

Benzothiadiazine related 
compound A fl 

07 

— 

Chlorothiazide 

1.0 

— 

Any individua1 
unspecified degradation 
product 

— 

07 

Tutal degtadadon 

Products 

— 

2.0 


a Not incfuded in the to tal degradation produeb. 


SPECIFIC TESTS 

• PH (791): 3.2—4.0 

ADDITIONAL REQUIREMENTS 

* Packaging and Storage: Preserve in tight containers. 

Protect from freezing and storę at controlled room 
temperaturę. 
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* USP Reference Standard* * (11) 

USP Benzothiadiazine Related Compound A RS 
4“Amino-6-chloro-1,3“denzenediSu!fonamide. 
CsHeCINiO^Sa 285.73 
USP Chlorothiazide RS 


Chlorothiazide Tablets 


DEFINITION 

Chlorothiazide Tablets contain NLT 90,0% and NMT 
110.0% of the labeled amount of chlorothiazide 
<OH*CINUO,Sz), 

IDENTIFICATION 

* A, The retention time of the major peak of the Sompfe 

solution corresponds to that of the Standard solution, as 
obtained in the Assay, 

* B. The UV spectrum of the major peak of the Sampfe 

solution corresponds to that of the Standard solution , as 
obtained in the Assay. 

ASSAY 

* Procedurę 

Solution A: 0.1% formie add in water 
Solution B; Methanol 
Mobile phase: See Tobie h 



Tabfe T 


Time 

(min) 

Solution A 
(%) 

Solution B 
(%1 

0 

94 

6 

4 

94 

6 

14 

80 

20 

18 

40 

60 

25 

40 

60 

26 

94 

6 

30 

94 

6 


Diluent: Acetonitrile and Solution A (30:70) 

Standard solution: 0.1 mg/mL of USP Chlorothiazide 
RS in Diluent 

Sample stock solution: 0.5 mg/mL of chlorothiazide in 
Diluent prepared as follows. Transfer a suitabie amounl 
of finely powdered Tablets (NLT 20), equivalent to 
25 mg or chlorothiazide, to a 50-mL volumetric fiask, 
Add 40 mL of Diluent and sonicate. Di lute with Diluent 
to volume. Centrifuge and use the supematant. 

Sample solution: Nommally 0.1 mg/mL of chlorothia¬ 
zide in Diluent from the Sample stock solution 
Chromatographic system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 275 nm. For Identification test B, use a 
diodę array detector in the rangę of 200-400 nm. 


Column; 4,6-mrn x 15-cm; 5-pm packing LI 
Temperatures 
Autosampler: 5 C 
Column: 30° 

Flow ratę: 1 mL/min 
Injection volume: 10 jiL 
System suitability 
Sample: Standard solution 
Suitability requircmcnts 
Talling factor; NMT 2,0 
ReJative standard deviation: NMT 1.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentaae of the labeled amount of 
chlorothiazide (OHfiCTNiOjS*) in the portion of Tablets 
taken: 


Result = x (G/Q) x 100 

ru - peal< response of chlorothiazide from the 
Sample solution 

fs = peak response of chlorothiazide from the 
Standard solution 

Ce “ concentration of USP Chlorothiazide RS in the 
Standard solution (mg/mL) 

C u - nominał concentration of chlorothiazide in the 
Sample solution (mg/mL) 

Acceplance criteria: 90.0%-T 10,0% 

PERFORMANCE TESTS 

* DissounriON (711) 

Medium: 0.05 M pH 8,0 phosphate buffer (see Re - 
ogents, indicators, and Solutions—Buffer Solutions); 

900 mL 

Apparatus 2: 75 rpm 
Urnę: 60 min 

Standard solution: Known concentration of USP 
Chlorothiazide RS in Medium 

Sample solution: Frltered portions of the solution under 
test, suitably diluted with Medium to a concentration 
that is similar to the Standard solution 
Instrumentai conditions 
Modę: UV 

Analytical wavelength: 294 nm 
Analysis 

Samples: Standard solution and Sample solution 
Tolerances: NLT 75% (Q) of the labeled amount of 
chlorothiazide (CzFleCINhOA) is drssolved. 

* Uniformity of Dosage Units (905): Meet the 

requirements 

IMPURIT1ES 

* ORGANFC IMPURTT1ES 

Solution A, Solution B, Mobile phase, Diluent, and 
Chromatographic system: Proceed as directed in the 
Assay. 

Standard solution: lOpg/mL of USP Benzothiadiazine 
Related Compound A RS and 2 yg/mL of USP 
Chlorothiazide RS in Diluent 

Sample solution: Nommally 1 mg/mL of chlorothiazide 
in Diluent prepared as folfows. Transfer a suitabie 
amount of finely powdered Tablets (NLT 20) to an ap- 
propriate volumetric fiask. Add Diluent to 80% of the 
finał fiask volume and sonicate. Dilute with Diluent to 
volume. Centrifuge and use the supematant. 

System suitability 
Sample: Standard solution 
[NOTĘ—See Tabfe 2 for relative retention times.] 
Suitability reguirements 

Resolution: NLT 4.0 between the benzothiadiazine 
related compound A and chlorothiazide peaks 
Relative standard deviation: NMT 5.0% for 
chlorothiazide 
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Analysts 

Sampfes: Standard solution and Sample solution 
Cafculate the percentage of each individual unspecified 
degradation product in the portion of Tablets taken: 

Result = (ru/rd x (C$/Cu) x 100 

ro = peak response of each unspecified degradation 
product from the Sample solution 
r 5 - peak response of chlorothiazide from the 
Standard solution 

Q = concentration of USP Chlorothiazide RS in the 
Standard solution (pg/mL) 

Q = nominał concentration of chlorothiazide in the 
Sample solution (pg/mL) 

Acceptance criteria: See Table 2, Disregard any peak 
befow 0.05%* 


Table 2 


Name 

Relative 

Retention 

Time 

Acceptance 

Criteria, 

1MMT t°Jo\ 

Benzothiadiazine related 
comoound A fl 

0*7 

— 

Chlorothiazide 

1*0 

* 

Any indlvidual 
unspedfied degradation 
product 

— 

02 

Total degradation 

Products 

— 

2.0 


* Not induded in the Łotal degradation producb. 


ADDITIONAL REQUIREMENTS 

• Packagjng and Storage: Preserve in wefl-dosed, light- 
resistant Container*. Storę at controlled room 
tempera tu re* 

• USP reterence Standards (11) 

USP Benzothiadiazine Related Compound A RS 
4-Am3no-ó-chloro4,3-benzenedisulfonarmde. 
C fi H B CIN 3 04Sj 285.73 
USP Chlorothiazide RS 


Chlorothiazide Sodium for Injection 

OHjCINjNaOjSz 317.71 

2H-l,2,4-Ben20thiadiazine-7-sulfonamide, 6-cbioro-, 1,1- 
dioxide, monosodium salt. 

6-Chloro-2H-1,2,4-benzothiadiazine-7-sulfonamide 1,1- 
dioxide monosodium salt [7085-44-1], 

» Chlorothiazide Sodium for Injection is a sterile, 
freeze-dried mixture of Chlorothiazide Sodium 
(prepared by the neutralization of Chlorothiazide 
with the aicf of Sodium Hydroxide) and Mannitol. 
It contains chlorothiazide sodium (C 7 HsCIN 3 Na 
0 ^ 2 ) equivalent to not less than 93.0 percent 
and not morę than 107.0 nercent of the labeled 
amount of chlorothiazide (CzHfiCINjO^), 


C hangę to te ad: 

Packaging and storage—Presen/e as described in *Pock 
aging and Storage Reguirements (659), Injection Packaging, 
Packaging for constitutionm <cn 1^.201 n* 


USP Reference standards {11)— 

USP Chlorothiazide RS 
USP Endotoxln RS 

Constituted solution—At the time of use, it meets the 
requirements for Injections and implonted Drug Products (1), 
Specific Tests , Completeness and clarity of Solutions. 
Identification, Ultraviolet Absorption (197U)— 

Solution: 10 pg per mL. 

Medium; sodium hydroxide solution (1 in 250). 
RacterlaB Endotoxins Test (85)—It contains not morę 
than 0*3 USP Endotoxin Unit per mg of chlorothiazide so¬ 
dium. 

Uniformity of dosage unlts (905): meets the require- 
ments. 

pH (791): between 9*2 and 10*0, in a solution prepared 
as directed in the labeling, 

Other requirements—It meets the requirements under- 
Injections and Impianted Drug Products (1 >* 

Assay—Transfer an accurately weighed portion of 
Chlorothiazide Sodium for Injection, equivalent to about 
500 mg of chlorothiazide, to a 1000-mL volumetric fiask, 
add sodium hydroxide solution {1 in 250} to volume, and 
mix. Transfer 5.0 mL of this solution to a 250-mL volumetric 
fiask, dii ule with sodium hydroxide solution (1 in 250) to 
volume, and mix. Concomitantly determine the absorbances 
of this solution and a Standard solution of USP Chlorothia¬ 
zide RS \n the same medium having a known concentration 
of about 10 jig per mL in 1-cm celfs at the wavelength of 
maximum absorbance at about 292 nm, with a suitable 
spectrophotometer, using sodium hydroxide solution (1 in 
250) as the blank* Calcufate the auantity, in mg, of 
OLUCINjOłS* in the portion of Chlorothiazide Sodium for 
Injection taken by the formula: 

50 C(Av/A s ) 

in which C is the concentration, in pq per mL, of USP 
Chlorothiazide RS in the Standard sorution; and Au and Aj 
are the absorbances of the assay solution and the Standard 
solution, respectively. 


ChtoroxylenoB 



CgH^CIO 156.61 

Phenol, 4-chloro-3,5-dimethyL; 

4-Chloro-3 f 5-xylenol [88-04-0], 

DEFINITION 

Chloroxylenol contains NLT 98.5% of chloroxylenol 
(CaHsCIO)* 

IDENTIFICATION 

• A* iNFRAHtu Absorption (197K) 

• B. The retention time of the major peak of the Sample 

solution corresponds to that of tne Standard solution, as 
obtaSned in the Assay * 

ASSAY 

• Procedurę 

internaf standard solution: 4 mg/mL of USP Parachlor* 
ophenol RS in toluene 

Standard solution: 1 mg/mL of USP Chloroxylenol RS 
prepared as follows. Transfer 10 mg of USP Cnloroxyle- 
noi RS to a 10.0-mL yolumetric fiask, add 2.0 mL of the 
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InternaI standard solution , and dilute with toluene to 
volume. 

Sample solutbn: t mg/mL of Chloroxylenol prepared 
as follows, Transfer 10 mg of Chloroxyfenol to a 
10.0 ml volumetnc fiask, add 2.0 mL of the Internal 
standard solution, and dilute with toluene to volume. 

Chroma tographtc system 
(See Chromatograpny (62 1), System Suitability.) 

Modę: CC 

Detector: Flame ionization 

Column: 0.32-mm x 30-m; coated with a 0.50-jim 
film of phase G42 
Temperatures 
injection port: 25Q q 
Detector: 250° 

Column: See Tobie L 


Table 1 


Infitlal 

Temperaturę 

n 

Temperaturę 

Ramp 

(Vmm1 

Finał 

Temperaturę 

n 

Hołd Time 
at Fmal 
Temperaturę 
(mini 

105 

0 

105 

1 

105 

6 

190 

8 


Carrier gas: Helium 
Flow ratę: 2.4 ml/mm 
Injection vobme: 2 jiL 
Split ratio: 25;1 
Run trme: 23 min 
System suitability 
Sample: Standard solution 
Suitability requirements 

Resolution: NLT 5.0 between the parachlorophenol 
peak and the chloroxylcnol peak 
Tailing factor: NMT 1.5 for the chloroxy[enol peak 
Relatlve standard deviation: NMT 1.5% 

Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of chloroxylenol (C B HgCIO) in 
the portion of Chloroxylenol tak en: 

Result = (Ru/Rs) x (Q/Q x 100 

Ru - peak area ratio of the chloroxylenol peak to 
the parachlorophenol peak from the Sample 
solution 

Rs - peak area ratio of the ch!oroxylenof peak to 
the parachlorophenol peak from the 
Standard solution 

Cj =• concentration of USP Chloroxylenol RS in the 
Standard solution (mg/mL) 

Q - concentration of Chloroxylenol in the Sample 
solution (mg/mL) 

Acceptance criteria: NLT 98,5% 

IMPURITIES 

* RESIDUE OK IGNITION <281): NMT 0.1% 

• Iron (241) 

Sample: 0,10 g 

Analysis: Transfer the Sample to a sultable crucibfe, add 
5 drops of sulfuric acid, and ignite at a Iow beat unttl 
thoroughly ashed. Add 10 drops of sulfuric add to the 
carbomzea mass, and heat cautiously until white fumes 
are no longer evolved, Ignite, preferably in a muffle fur- 
nace, at 500 D -600°, until the carbon is completely 
burned off, Cool, add 4 mL of 6 N hydrochloric acid, 
cover, digest on a steam bath for 15 min, uncover, and 
slowly evaporate on a steam bath to dryness* Moisten 
the residue with 1 drop of hydrochloric acid, add 
10 ml of hot water, and digest for 2 min, Dilute with 
water to 25 mL Filter, tf necessary. Rinse the crucibLe 
and the fifter with 10 mL of water, combining the fii- 
trate and rinsing in a 50-mL color-companson tubę; 


add 2 mL of hydrochloric acid; dilute with water to 
47 ml; and mrx. 

Acceptance criteria: NMT 0.01% 

« Limit of Tetrachloroethylene 

Internal standard stock solution: 20 pL/ml of 1-buta¬ 
nol In methanoi 

Interna! standard solution: 2 pL/mL of 1-butanol in 
methanoi from Internal standard stock solution 
Tetrachloroethyiene standard stock solution: 20 pi/ 
mL of tetrachloroethyiene in methanoi 
Tetrachloroethyiene standard solution: 2 pL/mL of te- 
trachloroethylene in methanoi from Tetrachloroethyiene 
standard stock solution 

Standard solution: 0.4 pL/mL each of 1-butanol and 
tetrachloroethyiene m methanoi from Internal standard 
solution and Tetrachloroethyiene standard solution, re- 
spectively, prepared as follows. Combine 5 mL each of 
Internai standard solution and Tetrachloroethyiene stan¬ 
dard solution in a 25-mL volumetric fiask, dilute with 
methanoi to volume, and mix. 

Sample solution: 160 mg/mL of ch!oroxylenol and 
0.4pL/mL of 1-butanol in methanoi prepared as fol- 
lows. Weigh 4 g of chloroxylenol rn a 25-mL volumetric 
fiask, combine with 5 mL of Interna / standard solution , 
and dilute with methanoi to vofume. 

Chromatographk system 
(See Chromatograpny <621X System Suitability.) 

Modę: GC 

Detector: Flame ionization 

Column: 0.53-mm x 30-m; 1.0-pm film of phase G14 
or G16 

Carrier gas: Hydrogen 
Temperatures 
injector: 240° 

Detector: 240° 

Column: See Tobie 2 , 


Tabfe 2 


Inłtial 

Temperaturę 

n 

Temperaturę 

Ramp 

(“/mini 

Finał 

Temperaturę 

n 

Hołd Time 
at Fłnal 
Temperaturę 
(mini 

70 

0 

70 

2 

70 

35 

210 

5 


Flow ratę; 12.8 mL/min 
Injection volume: 0.5 pL 
Split ratio: 20:1 
System suitability 
Sample: Standard solution 
[Notę—T he relative retention times for te- 
trachloroethylene and 1-butanol are about TO and 
1.9, respectlvely.] 

Suitability regurrements 

Resolution: NLT 1.5 between tetrachloroethyiene and 
the solvent front of methanoi 
Tailing factor: NM T L2 for the tetrachloroethyiene 
and 1-butanol peaks 

Relatlve standard deviation: NMT 8.0% for the ratio 
of the 1-butanol to the tetrachloroethyiene peak 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of tetrachloroethyiene in the 
portion of Chloroxylenol taken by comparing the peak 
response ratio of tetrachloroethyiene to the internal 
standard from the Standard solution to that of the peak 
response ratio of tetrachloroethyiene to the internal 
standard from the Sample solution : 

Result = (Ru/Rs) x (Cs/Cu) x d x F x 100 

Ru = peak response ratio of tetrachloroethyiene to 
1 -butanol from the Sample solution 
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fh = peak response ratio of tetrachloroethylene to 
1-butanol from the Standard solution 
Cs = concentration of tetrachloroethylene in the 
Standard solution (mL/mL) 

Cu - concentration of Ch!oroxylenof In the Sample 
solution (mg/mL) 

d - densrty of tetrachloroethylene, 1.623 g/mL 
F - conversron factor, 1 mg/0.001 g 
Acceptance crflerla: NMT 0.4% uf Letiachloroethylene 

° ORGANIC IMPURITIES 

Standard solution: 0,02 mq/mL eacli of 3,5- 
dimethylphenol and USP Chloroxylenol Related Com¬ 
pound A RS in toluene 

Sample solution: 10.0 mg/mL of Chloroxylenol In 
toluene 

Chromatographtc system: Proceed as dtrected in the 
Assay, 

System suitability 
Sample: Standard solution 
[Notę —For relatlve retention times, see Tobie 3.] 

Suitability requirements 

Resolution: NIT 8 between 3,5-dimethylphenof and 
chloroxylenol related compound A 
Relative standard deviation: NMT 3% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentages of 3,5-dimethylphenol 
(CsHjoO) and chloroxyienol related compound A 
(CaHsCIO) in the portion of Chloroxyleno[ taken; 

Result = (futr s ) x (C s /Q x 100 

fu - peak response of the appropriate analyte from 
the Sample solution 

rs = peak response of the 3,5-dimethylphenol or 
chloroxylenul related compound A From the 
Standard solution 

Cs - concentration of 3,5-dimethylphenol or USP 
Chloroxylenof Related Compound A RS in 
the Standard solution (mg/mL) 

Cu - concentration of the Sample solution (mg/mL) 
Calculate the percentage of each unspecified impurity 
tn the portion of Chloroxylenoi taken: 

Result = (fu/rr) x 100 

ru - peak response of each unspecified impurity 
from the Sample solution 
rr - sum of all the peak responses 
Acceptance criteria: See Table 3 , 


Table 3 


Mamę 

Relative 

Retention 

Time 

Acceptance 

Criteria, 

NMT £%1 

3,5-Drmethylphenol 

asa 

0.2 

Chloroxy3enol related 
compound A 

0.64 

0.2 

Chloroxvlenol 

1.0 

_ 

Anv indMdual impurity 

_ 

0.5 

TotaJ impunties 

_ 

1.5 


SPECIHC TESTS 

■ watek Determination, Method I (921): NMT 0.5% 


* USP Reference Standards (11) 

USP Chloroxylenol RS 

USP Chloroxylenol Related Compound A RS 
2-Chloro-3 # 5-dimethylphenoL 
USP Parach lorophenof RS 


Chlorpheniranriine Maleate 


ęwH 19 CIN 3 ■ C 4 H 4 O 4 390,86 

2-Pyrtdinepropanamme, y-(4-ohlorophenyl)-N,N-dirnethyi-, 
(Z}- 2 -butenedioate ( 1 : 1 ); 

2 -[p-Chloro-a-[ 2 -(dimethylamino)ethyl]ben 2 yl] pyridine 
maleate (1:1) [11 3-92-8]. 

DEFINmON 

Chlorpheniramine Maleate contains NLT 98.0% and NMT 
102 . 0 % of chlorpheniramine maleate (Ci 6 HipCIN 2 * 
C 4 H 4 O 4 ), calculated on the dried basis. 

IDENTIFICATION 

* A, fNFRARED ABSORPTION (197K) 

* B. The retention times of the maleic acid and chlorphen- 

iramine peaks of the Sample solution correspond to those 
of the Standard solution, as obtained In the Assay , 

ASSAY 

* PROCEDURĘ 

Solution A; 5.44 g/L of monobasic potassium phos- 
phate. Adjust with phosphoric acid to a pH of 3 , 0 . 
Solution B: Acetonitrile 
Diluent: Acetonitrile and Solution A (5:95) 

System suitability stock solution: 0,02 mg/mL each of 
USP Pheniramine Maleate RS, USP Chforpheniramrne 
Related Compound B RS, and USP Chlorpheniramine 
Refated Compound C RS in Diluent . Sonicate for 1 min. 
System suitability solution: 0.5 mg/mL of USP Chlor- 
pheniramine Maleate RS and 2 ja g/mL each of USP 
Pheniramine Maleate RS, USP Chlorpheniramine Related 
Compound B RS, and USP Chlorpheniramine Related 
Compound C RS in Diluent, p repa red as follows. Trans¬ 
fer 5,0 mg of USP Chlorpheniramine Maleate RS to a 
1 0-mL voTumetric fiask, add 5 mL of Diluent and 1.0 mL 
of the System suitability stock solution , and dilute with 
Diluent to volume. Sonicate for 1 min. 

Standard solution: 0.5 mg/mL of USP Chlorphenir* 
aminę Maleate RS in Diluent . Sonicate for 1 min. 

Sample solution: 0.5 mg/mL of Chlorpheniramine 
Mafeate in Diluent Sonicate for 1 min. 

Mobile phase: See Table 1. 


Table 1 


Time 

(mini 

Solution A 

£%> 

Solution B 

<%ł 

0 

95 

i 

1 

95 

5 

20 

70 

30 

30 

70 

30 

31 

95 

5 

40 

95 

5 


ADD1TIONAL REQUIREMENTS 

* Packacing and Storage: Preserve in well-closed 
containers. 
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Chromatographic system 

(See Chromotograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 225 nm 

Column: 4.6-mm x 25-cm; 5-jum packing LI 

Column temperaturę: 30° 

How ratę: 1 mL/min 
Injection volume: lOpL 
System suitability 

Sampies: System suitability solution and Standard 
soluthn 

Suitability reauirements 

[Notę—T he relative retention limes of maleic atid, 
chlorpheniramine related compound C, and chlor* 
phemramine are 0,18, 0,94 and 1.0, respectively.] 
Resolution: NLT 1,5 between chlorpheniramine re¬ 
lated compound C and chlorpheniramine; and NLT 
2,0 between chlorpheniramine related compound B 
and pheniramine, System suitability soluthn 
Tailing factor: NMT 2,0 for chlorpheniramine, Stan¬ 
dard solution 

Reiative standard deviation: NMT 0.73% for chlor¬ 
pheniramine, Standard solution 
Analysis 

Sampies: Standard solution and Sampie solution 
Calculate the percentage of chlorpheniramine maleate 
(C lfi H 19 CIN 2 * C 4 H 4 O 4 ) in the portion of Chlorphenir- 
amine Maleate taken: 


Result = (rjrs) x (Cs/Co) x 100 


ru = peak response of chlorpheniramine from the 
Sampie solution 

r* = peak response of chlorpheniramine from the 
Standard soluthn 

C s - concentration of U5P Chlorpheniramine 

Maleate RS in the Standard solution (mg/mL) 
Cu = concentration of Chlorpheniramine Maleate in 
the Sampie solution (mg/mL) 

Acceptance criteria: 98,0%-l 02,0% on the dried basis 

IMPURITIES 

• Residue on ICNtiiON ( 281 ): NMT 0 . 2 % 

* ORGANIC IMPURITIES 

Solution A, Solution B, Diluent, System suitability so¬ 
lution, Mobile phase, and Chromatographic system: 
Proceed as directed in the Assay , 

Standard solution: 1.4pg/mL of USP Chlorphenir¬ 
amine Maleate RS in Diluent , equivalent to 1.0 jig/mL of 
chlorpheniramine, Sonicate for 1 min, 

Sensitivity solution: 0.28 pg/mL of USP Chlorphenir¬ 
amine Maleate RS in Diluent 
Sampie solution: 0,5 mg/mL of Chlorpheniramine 
Maleate in Diluent. Sonicate for 1 min. 

System suitability 

Sampies: System suitability solution, Standard solution, 
and Sensitivity solution 
Suitability requirements 

Resolution: NLT 1.5 between chlorpheniramine re¬ 
lated compound C and chlorpheniramine; and NLT 
2,0 between the chlorpheniramine related compound 
B and phemramine, System suitability solution 
Relative standard deviation: NMT 5.0% for chlor¬ 
pheniramine, Standard soluthn 
Signal-to-noise ratio: NLT 10 for chlorpheniramine, 
SensitMty solution 
Analysis 

Sampies: Standard solution and Sampie solution 
Calculate the percentage of each impurity in the por¬ 
tion of Chlorpheniramine Maleate taken: 

Result = (ru/rj) x (Cs/Cu) x (1/F) x 100 

ru = peak response of each impurity from the 
Sampie solution 


r% = peak response of chlorpheniramine from the 
Standard solution 

Cs = concentration of chlorpheniramine from the 
Standard solution (mg/mL) 

Cu = concentration of Chiorpheniramine Maleate rn 
the Sampie solution (mg/mL) 

F = relative response factor (see labie 2) 
Acceptance criteria: See Tobie 2. Disregard peaks hav- 
ing areas less than 0.05% LhaL uf chlorpheniramine. 


Table 2 


Name 

Relatlve 

Retention 

Time 

Relative 

Response 

Factor 

Acceptance 
Criteria, 
NMT (%1 

Maleic actd* 

0,18 


_ 

Diamine analoa b 

0,37 

0.73 

0,2 

Chlorpheniramine 
related comoound B l 

0.49 

0.77 

0,1 

Pheniramine d 

0,57 

_ 


Chlorpheniramine 
related compound O 

0,97 

1,0 

0.1 

Chlorpheniramine 

1.0 

_, 

_ 

Chlorpheniramine 

nitrile 1 

1.19 

1.0 

0.1 

Any other unspecified 
impurity 

— 

1,0 

0,10 

Total impurities 

— 

— 

0,5 


a Salt caunter ion fs induded in the table for identificatJori purposes onty. 

b 2-f 4-Ch \o ropheny J )-4 -(di m ethy la m ino)- 2- [2 -fd imethy tam i- 

nojethy IJbu lanen itri te, 

c Di(pyridin-2-yl)amine. 

d Used only to establish the system suitability. 

r 3 -(4-Ch lo rophen y l)-N- rn ethy i- 3 -{ py ri df n-2-y i)p ropa n- ! -a rn ine. 

1 2- (4-Chlorapli e nyl) -4-(di methyla m i no) -2 -(pyrfd in -2-y I )b uta n eni Lrii e, 

5PECIFIC TESTS 

* OPTICAL ROTATION (781) 

Sampie: 100 mg/mL In water at 20° 

Acceptance criteria: -0,10° to +0.10° 

• LOSS ON DRYING (731) 

Analysis: Dry at 105° for 3 h. 

Acceptance criteria: NMT 0.5% 

ADDITIONAL REQUIREMENTS 

* Packaging and Storage: Preserve in tight, Jight-resistant 

containers, 

• USP Reference Standards (11) 

USP Chlorpheniramine Maleate R5 

USP Chlorpheniramine Related Compound B RS 
Di(pyridin-2-yl)amine. 

CioftNj 171.20 

USP Chlorphenframine Related Compound C RS 
3-(4-Chlorophenyi-N-methy I- 3-(py ridin“2*yl)pro pan- 
1-aminę. 

CnHijCINa 260.76 

USP Pheniramine Maleate RS 


Chlorpheniramine Maleate Extended- 
Release Capsules 

» Chlorpheniramine Maleate Extended-Release 
Capsules contain not less than 90.0 percent and 
not morę than 110.0 percent of the labeled 
amount of chlorpheniramine maleate 
(Ci 6 H 19 CIN 2 • C,H 4 0 4 ). 
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Packaglng and storage—Preserve in tight containers. 
Labeling—Label the Capsules to indicate the Dlssolution 
Test with which the procfuct compiies. 

USP Reference standard s (11)— 

USP Chlorphemramine Maieate RS 

Identification— 

A: The retention time of the chlorpheniramine peak in 
the chromatogram of the Assay preparation correspondś to 
that in the chromatogram of tne Standard preparation , as 
obtained fn the Assay. 

B: Transfer the contents of 1 Capsule to a 10-ml volu- 
metric fiask, add 5 mL of methanol, and insert the stopper 
into the fiask. Sonicate this solution for 10 minutes, difute 
with water to volume, mix, and fil ter. Apply separately 
10 pi of this solution and 10 pL of a solution of USP Chior- 
pheniramine Maieate RS in a mixture of methanol and water 
(1:1) containing about 1.2 mg per mL to a suitable thin- 
layer chromatographic piąte (see Chromatography (621)) 
coated with a 0.25-mm layer of chromatographic silica gel 
mixture. Allow the spots to dry, and develop the chromato¬ 
gram in a solvent system consisting of a mixture of ethyl 
acetale, methanol, and ammonium hydroxide (100:5:5) un- 
til the solvent front has moved about three-fourths of the 
length of the piąte, Remove the piąte from the chamber, 
mark the solvent front, allow the solvent to evaporate, and 
examine the piąte under short-wavelength UV Iight: the R f 
value of the prindpal spot observed in the chromatogram of 
the solution under test corresponds to that obtained from 
the Standard solution. 

Dissoltition (711)— 

UST i —-If the product complies with this test, the labeling 
indicates that it meets USP Otssolution Test 1 . 

Medium: water; 500 mL. 

Apparatus I: 100 rpm. 

Times: 1.5, 6 . 0 , and 10.0 hours. 

Procedurę —Determine the amount of CjeJ-f^CiNi - C. 1 H 4 O 4 
dissolved by employing the method set forth in the Assay, 
using a fiitered portion of the solution under test in compar- 
ison with a Standard solution having a known concentration 
of USP Chlorpheniramine Maieate RS in the same medium. 

Tolerances— The percentages of the labeled amount of 
CińHięCIN^ * C 4 H 4 O 4 dissolvea at the times specified conform 
to Acceptance Tobie 2. 


Time (kours) 

Amount dissolved 

15 

between 15% and -40% 

6.0 

between 50% and 80% 

10.0 

not less than 70% 


test 2 —If the product complies with this test, the labeling 
Indicates that it meets USP Dlssolution Test 2 . Proceed as 
directed for Procedurę for Method R under Apparatus 1 and 
Apparatus 2 t Delayed-Reiease Dosage Forms, 

Medium —Prepare as directed under Method B, except use 
900 mL of media. Operate the apparatus for 1 hour in the 
Add Stage and use tne acceptance criterfa given under Toler- 
ances. Operate the apparatus for 6 hours in the Buffer Stage, 
except to use 900 ml nf simulated intestinal fluid TS with- 
out enzyme, and use the acceptance criteria given under 
Toleronces . 

Apparatus 2: 50 rpm. 

Times: 1.0 hour, 3.0 hours, 7.0 hours. 

Procedurę —Proceed as directed in Test /. 

Tolerances-^ The percentages of the labeled amount of 
C 16 H 19 CIN 2 • C 4 H 4 O 4 dissotveo at the times specified conform 
to Acceptance Table 2, 


Time (hoursl 

Amount dlssolved 

1.0 

between 30% and 60% 

3.0 

between 55% and 85% 

7.0 

not less than 70% 


Uniform i ty of dosage units (905)—meet the reguire- 
ments. 

A ssay— 

Mobilephase— Dissoive 2.0 g of sodium perchlorate in 
350 mL or water, Add 650 mL of methanol and 2,0 mL of 
triethylamine, and mix. Filter, and degas this solution prior 
to use. Make adjustments if necessary (see System Suitobitity 
under Chromatography <621», 

Standard preparation—Dhsolve an accurately weighed 
auantity of USP Chlorpheniramine Maieate RS in dilute hy- 
drochloric add (1 in 100 ) to obtain a solution having a 
known concentration of about 0.12 mg per mL, 

Assay preparation— Weigh and mix the contents of not 
fewer than 20 Capsules. Transfer an accurateły weighed por¬ 
tion of the mbcture, equivałent to about 120 mg of chlor¬ 
pheniramine maieate, to a 200-mL volumetric fiask. Add 
about 100 mL of dilute hydrochloric add (1 in 100), bring 
to a boil on a hot piąte, and continue boiling moderalely 
for 5 minutes. Cool, dilute with dilute hydrochloric acid (1 
in 100) to vofume, mix, and filter. Transfer 10.0 mL of the 
fil tratę to a 50-mL vofumetric fiask, dilute with dilute hydro- 
chloric acid (1 in 100 ) to volume, and mix, 

Chromatographic system (see Chromatography (621))—The 
liguid diromatograph is eouipped with a 261 -nm detector 
and a 3.9-mm x 15-cm column that contarns lO-pm pack- 
ing LI, The fłow ratę is about 1 ml per minutę. Chromato- 
graph the Standard preparation, and record the peak re- 
sponses as directed for Procedurę : the column effidency Is 
not less than 900 Lheorelical plates, the tailing factor is not 
greater than 2 , 0 , and the relative standard deviation for rep- 
ficate Injections Is not morę Lhan 1,5%, 

Procedurę—Separately inject equaf volumes (about 20 pL) 
of the Standard preparation and tne Assay preparation into 
the chromatograph, record the thromatograms, and meas- 
ure the responses for the major peaks. Calcu late the quan- 
tity, in mg, of chlorpheniramine maieate (CicH^ON;- 
C 4 H 4 O 4 ) in the portion of Capsules taken by the formula: 

( 1000 Q(r u /r 5 ) 

in which C is the concentration, in mg per ml, of USP 
Chlorpheniramine Maieate RS in the Standard preparation; 
and r y and r% are the peak responses obtained from the 
Assay preparation and the Standard preparation , respectiyely. 


Chlorpheniramine Maieate Injoctiora 

» Chlorpheniramine Maieate Injection is a sterile 
solution of Chlorpheniramine Maieate in Water 
for Injection. It contains not less than 90.0 per- 
cent and not morę than 110.0 percent of the la¬ 
beled amount of C 16 H 19 CIN 2 * GH 4 O 4 . 

Pacfcaging and st o ragę— Press rve in single-dose or in 
muitiple-dose containers, preferably of Type I glass, pro- 
tectea from Iight. 

USP Reference standards (11)— 

USP Chlorpheniramine Maieate RS 
USP Endotoxin RS 

Identification— 

A: Dilute a volume of ln]ection, equivalent to about 
50 mg of chlorpheniramine maieate, with dilute hydrochlo- 
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ric acid (1 in T000) to 25 mL, and proceed as directed 
under Identification—Organie Nitrogenous Bases (181), beg in¬ 
ni ng with 'Transfer the liquid to a separator/" The Injection 
meets the requi rements oł the test, 

6: Evaporate a volume of Injection, equivalent to about 
25 mg of chlorpheniramine maleate, on a steam bath to 
dryness, and dry the residue at 105 c for 1 houn rt melts 
between 128° and 135°, 

Bacterlal Endotoxins Test (85)— li contains not morę 
than 8,8 USP Endotoxin Units per mg of chlorpheniramine 
maleate, 

pH (791): between 4.0 and 5.2. 

Other reqtiirements —It meets the requirements under In- 
jections ona fmplanted Drug Products (1), 

Assay —Proceed with Injection as directed under Safts of Or¬ 
ganie Nitrogenous Bases (501), to prepare the solution em- 
ployed for the determination of the absorbance, A Uf at 264 
nm. For the determination of dissolve about 25 mg of 
USP Chlorpheniramine Maleate RS, accurately weighed, in 
20 ml of dilute sulfurie acid (1 in 350), and treat this solu¬ 
tion the same as the portion of Injection being assayed. Cal* 
culate the quantity, in mg, of Ci s Hi?GNł ■ GH 4 O 4 tn each 
mL of the Injection taken by the formula: 

(C/ V)(A v /A $ ) 

in which C is the weight, in mg, of USP Chlorpheniramine 
Maleate RS in the Standard preparation, and V is the volume, 
in mL, of Injection taken. 


Chlorpheniramine Maleate Orał 
Solution 


» Chlorpheniramine Maleate Orał Solution con¬ 
tains not less than 90.0 percent and not morę 
than 110,0 percent of the labeled amount of 
chlorpheniramine maleate (C16H19CIN2 * GH4O4). 

Packaging and storage—Presen/e m tight, light-resistant 
containers* 

USP Reference standardu (11)— 

USP Chlorpheniramine Maleate RS 

IdentificatioF!— 

A: Eyaporate the remainfng extract from the Assay on a 
steam bath to a smalJ vo(ume, then transfer it to a smaller, 
morę suitable ve$sel, and evaporate just to the point where 
hexane vapors are no longer perceptible. Transfer the oily 
residue, with the aid of four 3-mL portions of dimethylform- 
amide, to a suitable glass-stoppered graduated cylinder, di- 
lute with dlmethylformamlde to 15,0 mL, and mix: the opti- 
cal rotation of the solution so obtained, in a 100 -mm tubę, 
after correcting for the blank, is not morę than + 0 . 01 ° (d/s* 
tinction from dexchlorpheniramine maieote ), 

B: UItravio(et Absorption (197U)— 

Solution: the solution employed for measurement of ab¬ 
sorbance in the Assay, 

Alcohol Determination (611) (if present) (611): between 
6.0% and 8.0% of CjH 5 OH. 

Assay —Transfer lOmL of Orał Solution, accurately meas- 
ured, to a separator. Transfer about 40 mg of USP Chlor¬ 
pheniramine MaleateRS, accurately weighed, to a 100-mL 
volumetric fiask, dilute with water to volume, mix, and pipet 
10 mL of this Standard solution into a separator similar to 
that containing the Orał Solution, Treat each solution as fol- 
lows, Add lOmL of sodium hydroxide solution (1 in 10), 
and extract with two 50-mL portions of sofvent hexane; 
Combine the extracts in a second separator, wash with 
10 mL of sodium hydroxide solution (1 in 250), and discard 


the washing, £xtract the hexane solution with two 40-ml 
portions of dilute hydrochloric acid (1 in 100 ), collect the 
extracts in a 100-mL volumetric fiask, add the same dilute 
add to volume, and mlx. Wash 50-mL portions of each solu¬ 
tion, and of dilute hydrochloric acid (1 in 100 ), respectivefy, 
with three 30-mL portions of chloroform and then with 
50 mL of solvent hexane, and discard the washings, Filter 
the acid phases through paper, discarding the first few mL 
of each filtrate, and determme the absorbances of the Solu¬ 
tions obtained from the Orał Solution and the Standard so- 
lution in 1 -cm cells at the wayeiength of maximum absorb¬ 
ance at about 264 nm, with a suitable spectrophotometer, 
using the extracted acid as the blank, Calculate the quan- 
tity, in pg, of chlorpheniramine maleate (GeH^CIN;?* 
GH 4 O 4 ) in each ml of the Orał Solution taken by the 
formula: 

C(A U /A $ ) 

in which C is the concentration, in pg per mL, of USP Chlor¬ 
pheniramine MaleateRS In the Standard solution; and A u 
and A$ are the absorbances of the Solutions from the Orał 
Solution and the Standard solution, respectively. 


Chlorpheniramine Maleate Tafolets 

» Chlorpheniramine Maleate Tablets contain not 
less than 90.0 percent and not morę than 
110.0 percent of the labeled amount of 

C, 6 H t9 CIN 2 • C4H4O4. 

Packaging and storage—Preser ve in tight containers. 

USP Referenee standards (11)— 

USP Chlorpheniramine Maleate RS 

identification—Disperse a portion of powdered Tablets, 
equivalent to about 25 mg of chlorpheniramine maleate, in 
about 20 mL of dilute hydrochloric acid (1 in 100). Dissolve 
about 25 mg of USP Chlorpheniramine Maleate RS in 20 mL 
of dilute hydrochloric add (1 in 100), Treat each solution as 
follows. Render alkaline, to a pH of about 11, with sodium 
hydroxide solution (1 in 10 ), Extract with two 5Q*mL por- 
tions of solvent hexane, coflect the extracts in a beaker, and 
eyaporate to dryness. Prepare a minera! oil dispersion of the 
residue so obtained and determme the IR absorption spec¬ 
trum of the preparation in the region between 2 pm and 12 
pm: the spectrum of the test preparation exhibits maxima 
only at the same wave!ength$ as that of the Standard prepa¬ 
ration. 

Des solution (711)— 

Medium: 0,01 N hydrochloric acid; 500 mL 
Apparatus 2: 50 rpm. 

Time: 30 minutes. 

Procedurę—De term ine the amount of 9 CINj - C 4 H 4 G 4 
dissolved by empfoylng UV absorption at the wayelength of 
maximum absorbance at about 265 nm on fiiiered portions 
of the solution under test, suitably diluled with Dissofution 
Medium , if necessary, in co m par i son with a Standaid solu¬ 
tion having a known concentration of USP Chlorphenir- 
amine Maleate RS in the same Medium , 

Tolerances —Not less than 80% (Q) of the labeled amount 
of CińHti?CIN 2 • C 4 H 4 O 4 is dissolved in 30 minutes* 
Uniformity of dosage units (905): meet the require» 
ments* 

Assay—Using a portion of powdered Tablets equivalent to 
4 mg of chlorpheniramine maleate, proceed as directed 
under Safts of Organie Nitrogenous Bases (501), but using 
dilute hydrochloric acid (1 in 100 ) instead of the dilute sul- 
furie acid (1 In 350), and dilute sulfuric acid (1 in 70), and 
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using $olvent hexane Enstead of the etber, and diluting 
10 mL of the preparation with dilute hydrochloric add 
(1 in 100) to 25,0 mL to prepare the solution employed for 
the determination of the absorbance, Au, at 264 nm. For the 
determination of As, prepare a solution contamtng about 
40 mg of USP Chiorpheniramine Maleate RS, accurately 
weighed, in 2GG.0 mL of dilute hydrochloric add (1 in 100), 
and treat 20,0 ml of this solutlon the same as the solution 
in dilute hydrochloric add (1 En 100) ot the portion of Tab- 
lets taken. Calculate the guantity, in mg, of C^HisCINi* 
CiH 4 0 4 in the portion of Tablets taken by the formula: 

C(Auf 

in which C is the weight, En mg, of USP Chiorpheniramine 
Maleate RS in the 20.0-mL portion of the Standard prepara- 
tbn. 


Chiorpheniramine Maleate and 
PseudoepSiedrine Hydrochloride 
EKtended-Release Capsuies 

» Chiorpheniramine Maleate and Pseudoephed- 
rine Hydrochloride Extended-Release Capsuies 
contain not less than 90.0 percent and not morę 
than 110.0 percent of the labeled amounts of 
chiorpheniramine maleate (C 16 H 19 CIN 2 * C 4 H 4 O 4 ) 
and pseudoephedrine hydrochloride (CiaHisNO • 
HCt). 

IPackaging amd sforage —Preserve in tight, light-resistant 
containers, and storę at controlled room temperaturę, 
labeling—The labefing indicates the Dissoiution Test with 
which the product complies. 

USP Reference sfandards (11)— 

USP Chiorpheniramine Maleate RS 
USP Pseudoephedrine Hydrochloride RS 

Identification— 

A: The retention time of the major peak for chlorphenir- 
amine maleate In the chromatogram of the Assay prepara¬ 
tion corresponds to that in the chromatogram ot the Ston- 
dard preparathn , as obtained in the Assay for 
chiorpheniramine maleate, 

B: The retention time of the major peak for pseudoe- 
phedrine hydrochloride in the chromatogram of the Assay 
preparathn corresponds to that in the chromatogram of the 
Standard preparation, as obtained in the Assoy for pseudoe¬ 
phedrine hydrochloride, 

Dissoiution (711 )— 

test 1—If the product complies with this test, the labeling 
indicates that Et meets USP Dissoiution Test 1. 

Medium: water; 900 mL. 

Apparatus 2: 50 rpm. 

Times: 3, 6, and 1 2 hours. 

Procedurę — Determine the amounts ol chiorpheniramine 
maleate (C| Ó H^CIN ; * C 4 H 4 Cq) and pseudoephedrine hydro- 
chforide (CjoHisMO ■ HCI) dissolved by employing the meth- 
ods set forth in the Assay for chiorpheniramine maieate and 
the Assay for pseudoephedrine hydrochloride, respectively. 

Tolerances— The percentages of the labeled amounts of 
CisHipCIhb ■ C 4 H 4 0^ and C ]0 H 15 NO ■ HCI dissofved at the 
spedfied times conform to Acceptance Table 2, 


Time (hours') 

Amount dissolved 

3 

between 20% and 50% 

6 

between 45% and 75% 

12 

not less than 75% 


test 2 —-If the product complies with this test, the labeling 
indicates that it meets USP Dissoiution Test 2. 

Medium 1: simuiated gastric ffuid T5, prepared without 
pepsin; 900 mL. 

Medium 2: simuiated intestinal fluid TS, prepared without 
pancreatin; 900 mL. 

Apparatus 2: 50 rpm. 

Time for Medium 7:1.5 hours. 

Times for Medium 2: 3 and ó hours. 

Procedurę —Determine the amounts of chiorpheniramine 
maleate (C^N^CIN? ■ C 4 H 4 0 4 ) and pseudoephedrine hydro¬ 
chloride (CioH^NO ■ HCI) dissolved by employing the meth- 
ods set forth in the Assay for chiorpheniramine maleate and 
the Assay for pseudoephedrine hydrochloride, respectively, us¬ 
ing Standard Solutions havinq known concentrations of the 
relevant USP Reference Standard in the appropriate Medium. 

Tolerances —The percentages of the labeled amounts of 
C T6 Nt?CIN 2 * C 4 H 4 Q 4 and C 10 H 15 NO ■ HCI dissolved at the 
spedfied times conform to Acceptance Tobie 2, 


Time 

Amount dissolved 

Amount dissoJved 

(hours) 

(Medium 7> 

(Medium 2 ) 

1.5 

between 15% and 40% 


3.0 


between 35% and 75% 

6.0 


not less than 50% 


Uniform Sty of dosage units (905): meet the reguire- 
ments. 

Assay for chiorpheniramine maleate— 

Mobile phase —Prepare a filtered and degassed mixture of 
methanol and water (60:40) containing 0.34 g of monoba- 
sic potassium phosphate, 0,15 g of triethylamine hydrochlo¬ 
ride, 0.25 a of sodium lauryl sulfate, and 0.1 mL of phos¬ 
phoric acid in each 100 mL of solution. Make acljustments if 
necessary (see System Sultabiiity under Chromatography 
(621)). 

Standard preparation —Dissolve an accurately weighed 
guantity of USP Chiorpheniramine Maleate RS in water to 
obtain a solution having a known concentration of about 
0.8 mg per mL. Quanritatively dilute a portion of this solu¬ 
tion witn a phosphoric acid solution (1 in 1000) to obtain a 
solution having a known concentration of about 8 jug per 
ml, 

Assay preparation —Transfer not fewer than 10 Capsuies 
to a suitable Container, Add 100 mL of water and 10 mL of 
a phosphoric acid solution (1 in 20), and heat gently until 
the Capsuies are fulfy dispersed. Cool to room temperaturę, 
and transfer an accurately measured volume of the solution, 
equiva!ent to about 0.8 mg of chiorpheniramine maleate, to 
a 1 00-mL vo!umetric fiask. Dilute with water to volume, 
mix, and fi Eter. 

Sy%lem suitabiiity solution —Mix 1 part of the Standard 
preparation prepared above with 1 part of the Standard prep¬ 
aration, prepared as directed in the Assay far pseudoephed¬ 
rine hydrochloride . 

Chromatographic system (see Chromatography (621))—The 
liguid chromatograph is eguipped with a 214-nm detector 
and a 4.6-mm x 15-cm column that contains packing LII. 
The flow ratę is about 2 mL per minutę. Inject about 20 pL 
of the System suitabiiity solution, and record the peak re- 
sponses as directed for Procedurę: the resolution, R f between 
pseudoephedrine and chiorpheniramine is not less than 2.0. 
Chromatograph the Standard preparation , and record the 
peak responses as directed for Procedurę: the tailing factor 
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for the chlorpheniramine peak is not greater than 2.0; and 
Lhe relative standard deviation for repTieate injections is not 
morę than 2.0%, 

Procedurę —Separately inject equal vofumes (about lOpL) 
of the Standard preparation and the Assay preparation into 
the ehromatograph, record the chromatograms, and meas- 
ure the responses for the chlorpheniramine peaks. Calculate 
the quantity, in mq, of chlorpheniramine maieate 
(Ci ft Hi 9 CIN 2 ■ C. 1 H. 1 O 4 ) in the portion of Capsules taken by 
the formula: 

100 ąrulh) 

in which C is the concentration, in pg per mL, of USP Chlor¬ 
pheniramine Maieate RS in the Standard preparation; and r u 
and n are the chlorpheniramine peak responses obtained 
from the Assay preparation and tne Standard preparation, re- 
spectivefy. 

Assay for pseudoephedrine hydrochloride— 

Mobile phase and Chromotographic system— Proceed as di- 
rected in the Assay for chlorpheniramine maieate. 

Standard preparation —Dissolve an accurately weighed 
quantity of USP Pseudoephedrine Hydrochloride RS in water 
to obtain a solution havinq a known concentration of about 
3,0 mg per mL. Transfer about 1.0 ml of this solution to a 
25-mL volumetric fiask, dilute with 0.1% phosphoric add to 
volume, and mix. 

System suitablllty solution —Mix 1 part of the Standard 
preparation prepared above with 1 part of the Standard prep¬ 
aration prepared as directed in the Assay for chlorphenir¬ 
amine maieate . 

Assay preparation^ Transfer not fewer than 10 Capsules 
to a suitabie Container. Add 100 mL of water and 10 mL of 
a phosphoric add solution (1 in 20), and heat gently umil 
Lhe Capsules are fully dispersed. Cool to room temperaturę, 
and transfer an accurately measured volume of the solution, 
equrvalent to about 12 mg of pseudoephedrine hydrochlo- 
riae, to a 100-mL volumetric fiask. Dilute with water to vol- 
ume, mix, and filter. 

Procedurę —Separately inject equal volumes (about 10pL) 
of the Standard preparation and the Assay preparation into 
the ehromatograph, record the chromatograms, and meas- 
ure the responses for the pseudoephedrine peaks. Calculate 
the guantity, in mg, of pseudoephedrine hydrochloride 
(Ci 0 H 15 NO - HCI) in the portion of Capsules taken by the 
formula: 

lOOC(Wfs) 

in which C is the concentration, in mg per mL, of USP Pseu¬ 
doephedrine Hydrochloride RS in the Standard preparation; 
and fu and r s are the pseudoephedrine peak responses ob¬ 
tained from the Assay preparation and the Standard prepara¬ 
tion , respectively« 


Chlorpheniramine Maieate and 
Pseudoephedrine Hydrochloride Orał 
Solution 


» Chlorpheniramine Maieate and Pseudoephed¬ 
rine Hydrochloride Orał Solution contains not less 
than 90.0 percent and not morę than 110.0 per- 
cent of the labeled amounts of chlorpheniramine 
maieate (CićHisCIN^ • and pseudoephed¬ 

rine hydrochloride (CioHisNO • HCI). 

Packaaing and storage—Preserve in tiaht, Jiqht-resistanl 
containers. 


USP Reference standards (11)— 

USP Chlorpheniramine Maieate RS 
USP Pseudoephedrine Hydrochtoride RS 

Identification— 

A: The retention time of the major peak for chlorphenir- 
aminę maieate in the chrom a tog ram of the Assay prepara¬ 
tion corresponds to that of the Standard preparation , as ob¬ 
tained in lhe Assay for chlorpheniramine maieate. 

B: The retention time of the major peak for pseudoe¬ 
phedrine hydrochloride in the chromatogram of the Assay 
preparation corresponds to that of the Standard preparation 
in the Assay for pseudoephedrine hydrochloride. 

Uniformity of dosage units (905)— 

FOR ORAŁ SOLUTION PACKACED IN 51NCLE-UNIT CONTAINERS: 
meets the reguirements. 

Deliverable volume (698)— 

FOR ORAŁ SOLUTION PACKACED IN MULTIPLE-UNIT CONTAINERS: 
meets the reguirements. 

Assay for chJorptieniramine maieate— 

Mobile phase. System su i ta bil i ty solution, and Chromoto¬ 
graphic system— Proceed as directed in the Assay for chlor¬ 
pheniramine maieate under Chlorpheniramine Maieate and 
Pseudoephedrine Hydrochloride Extended-Release Capsules . 

Standard preparation —Di$solve an accurately weighed 
guantity of USP Chlorpheniramine Maieate RS in water to 
obtain a solution having a known concentration of about 
1 mg per ml. Transfer 1 .0 mL of this solution to a 100-mL 
yolumetric fiask, add 80 mL of Mobile phase , dilute with 
water to volume, and mix. 

Assay preparation —Transfer an accurately measured vol- 
ume of Orał Solution, equivafent to about 1 mg of chlor¬ 
pheniramine maieate, to a 100-mL vol umetric fiask. Add 
about 80 mL of Mobile phase, dilute with water to volume, 
mix, and filter. 

Procec/ure—Separately inject equal voIumes (about 10 pi) 
of the Standard preparation and the Assay preparation into 
the ehromatograph, record the chromatograms, and meas- 
ure the responses for the chlorpheniramine peaks. Calculate 
the quantity, in mg, of chlorpheniramine maieate 
(CińHisCIN* * C 4 H 4 O 4 ) in the portion of Orał Solution taken 
by the formula: 

000C/V)(r u /r s ) 

in which Cis the concentration, in mg per mL, of USP 
Chlorpheniramine Maieate RS in that Standard preparation; V 
is the volume, in mL, of Orał Solution taken for the Assay 
preparation; and fu and r$ are the chlorpheniramine peak 
responses obtained from the Assay preparation and the Stan¬ 
dard preparation , respectively. 

Assay for pseudoephedrine hydrochloride— 

Mobile phase , System suita bid ty solution, and Chromato- 
graphic sysferrH-Proceed as directed in the Assay for chlor¬ 
pheniramine maieate under Chlorpheniramine Maieate and 
Pseudoephedrine Hydrochloride Extended-Reiease Capsules . 

Standard preparation —Dissolve an accurately weighed 
quantfty of USP Pseudoephedrine Hydrochloride RS in water 
to obtain a solution havinq a known concentration of about 
1 S mg per mL. Transfer about 1,0 mL of this solution to a 
10-mL volumetric fiask, add 8 mL of Mobile phase, dilute 
with water to volume, and mix. 

Assay preparation —Transfer an accurately measured vol- 
ume of Orał Solution, equivalent to about 15 mg of pseudo¬ 
ephedrine hydrochloride, to a 100-mL volumetrrc fiask. Add 
80 mL of Mobile phase, dilute with water to volume, mix, 
and filter 

Procedurę —Separately inject equal volumes (about 10 jiL) 
of the Standard preparation and tne Assay preparation into 
the ehromatograph, record the chromatograms, and nneas- 
ure the responses for the pseudoephedrine peaks. Calculate 
the guantity, in mg, of pseudoephedrine hydrochloride 
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(CioHtsNO * HCI) in the portion of Orał SoJution taken by 
the formula: 

1DDCC ZV)(r u /r s ) 

in which C Is the concentration, in mg per mL, of USP Pseu- 
doephedrine Hydrochloride RS in the Standard preparation; 

V ts the volume, In ml, of Orał Solution taken for the Assay 
preparation; and fu and are the pseudoephedrine peak re- 
sponses obtained from the Assay preparation and the Stan¬ 
dard preparation , respectNely. 


Chiorpromazine 



CwH^CINaS 318.86 

1OH-Phenothiazine-l 0-propanamine, 2-chloro-/V,N- 
dimethyk 

2 -Ch loro- 10 -[ 3 -(dimethyiamino)propy E]phenoth iazi n e 
[50-53-3]. 

» Chiorpromazine contains not less than 

98.0 percent and not morę than 101.0 percent of 

C 17 H 19 CIN 2 S, calculated on the dried basts. 

Packacamcg and storaoe—Presen/e in tiqht, liaht-resistant 
containers. 

USP Refeirence standards {11}— 

USP Chiorpromazine Hydrochloride RS 
[Notę—T hroughout the foliowi ng procedures, protect test 
or assay speetmens, the Reference Standard, and Solutions 
containing them by conducting the procedures without de- 
lay, under subdued Eight, or using !ow-actinic glassware.] 

9 d ent lf i cat j on— 

A: The IR absorption spectrum of a 1 in 100 soEution in 
carbon disulfide, in a 1.0-mm celi between 7 jim and 15 
pm, exhibits maxima onEy at the same wavelengths as that 
of a solution prepared by dissolving 55 mg of USP Chlor- 
promazine Hydrochloride RS in 3 ml_ of 1 N sodium hydrox- 
ide and extracting the resuliing solution with 5.0 mL of car¬ 
bon disulfide, 

B: The principaf spot found in the test for Other alkylated 
phenothiazines corresponds in R f to the spot from the Stan¬ 
dard solution . 

Loss on dJrySng (731)—Dry it in vacuum at room tempera¬ 
turę for 3 hours: it loses not morę than 1 . 0 % of its weight 
Other afkyllatod pfaenotheazines—Dissolve 45,0 mg In 

10 mL of methanof. DIssolve a suitable guantity of USP 
Chforpromazine Hydrochlorfde RS in methanof to obtain a 
concentratton of 5 mg per ml (Standard solution), and di lute 
it quantltatlvely and stepwise with methanol to obtain a 
concentration of 25 ag per mL (Diluted standard solution) - 
Appfy separately 10 pi of each of the three Solutions to the 
starting linę of a thin-layer chromatographic piąte coated 
with chroma tographic stllca gel mtxture. De^elop the chro¬ 
matografii, using as the solvent system a freshly prepared 
mixture of equal voEumes of ether and ethy! acetate satu- 
rated with ammonium hydroxide, until the solvent front has 
moved about 10 cm from the origin. Remove the piąte from 
the chamber, and air-dry for 20 minutes. View under short- 
wavelength UV fight: the area and intensity of any spot, 
other than the principal spot, from the solution of Chlor- 
promazine are not greater than those of the spot from the 
Diluted standard solution (0,5%). 


Assay—Place about 750 mg of Chiorpromazine, accurately 
weigned, In a 250-mL conical fiask, and dissolve In 25 mL of 
glacial acetic acid, warming gently on a steam bath to effect 
solution, Cool, add crystal violet TS, and titratę with 0.1 N 
perchlorlc acid VS to a blue endpoint. Perform a blank de- 
terminatlon, and make any necessary eorrectlon, Each mL of 
OJ N perchlorlc acid is equivalent to 31,89 mg of 
Ci/H 19 CIN 2 5. 


Chiorpromazine Suippositones 

» Chiorpromazine Suppositories contain not less 
than 90.0 percent and not morę than 110.0 per¬ 
cent of the labeled amount of G7H19CIN2S. 

Packagmg and sforage—Preserve In weil-closed, light-re- 
sistant containers, at controfled room temperaturę. 

USP Reference standards (11)— 

USP Chiorpromazine Hydrochloride RS 
[Notę —Throughout the following procedures, protect test 
or assay speetmens, the Reference Standard, and Solutions 
containing them by conducting the procedures without de- 
lay, under subdued Eight, or using low-actinic glassware.j 
Identification —Suppositories respond to Identification test 
8 under Chiorpromazine. 

Other alkylated phenothiazines —Transfer a portion of 
Suppositories, equivalenl to 45 mg of chiorpromazine, to a 
stoppered centnfuge tubę, add lOmL of methanol, shake 
vigorously to disperse the solid, warming gently if necessary, 
and centnfuge. Proceed as directed in the test for Other 
alkylated phenothiazines under Chiorpromazine, beginning 
with "Dissolve a suitable quantity of USP Chiorpromazine 
Hydrochloride RS." The area and intensity of any spot, other 
than the principal spot, from the solution from the Supposi¬ 
tories are not greater than those of the spot from the Di¬ 
luted standard solution (0.5%). 

Assay —Place not fewer than 10 Suppositories in a 250-mL 
beaker, reduce the mass to the consistency of a pastę by 
crushing with a spatula, and mix* Weigh accurately a por¬ 
tion of the mass, eauivaEent to about 50 mg of chEorproma- 
zine, place in a beaker, and dissolve in about 40 mL of 
ether. Transfer to a 250-mL separator with the aid of three 
25-mL portions of ether, and extract with four 75-mL por- 
tions of 0.1 N hydrochloric acid, collecting the agueous ex- 
tracts in a 500-ml volumetric fiask. Add 0.1 N hydrochforic 
acid to volume, and mix. Transfer 10.0 mL of this solution 
to a 200-mL volumetrlc fiask, add 0 1 N hydrochloric acid 
to voEume, and mix. Dissolve an accurately weighed guan¬ 
tity of USP Chiorpromazine Hydrochloride RS In OJ N hy¬ 
drochloric add, and dllute quantitativeEy and stepwise with 
the same sotvent to obtain a Standard solution having a 
known concentration of about 5,5 pq of chiorpromazine hy¬ 
drochloride per mL. Concomitantly determine the ab- 
sorbances of both Solutions in 1-cm cells at the wavelength 
of maximum absorbance at about 254 nm and at 277 nm, 
with a suitable spectrophotometer, using OJ N hydrochloric 
add as the blank. Calculate the guantity, in mg, of chlor- 
promazine (C^HięON^S) in the portion ot Suppositories 
taken by the formula: 

1 0(0,89 7 Q(Aw — A27?)u / (4254 Ai? 7)5 

in which 0.897 is the ratio of the molecular weight of chlor- 
promazine to that of chiorpromazine hydrochloride; C is the 
concentration, in pg per mL, of USP Chiorpromazine Hydro¬ 
chloride RS in the Standard solution; and the parenthetic 
expressions are the differences in the absorbances of the 
two Solutions at the wavelengths indicated by the sub- 
scripts, for the solution from the Suppositories (U) and the 
Standard soEution (5), respective3y* 
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Chlorpromazine Hydrochloride 

Ci 7 H 19 CiN 2 S ■ HCI 355.33 


10H-Phenothiazine-1O-propanamine, 2-chloro-N,/V- 
dimethyl-, monohydrachloride, 
2-Chloro-10-[3-Cdimethylamino)propyl]phenothi 
hydrochloride [69-09-0]. 


lazine mono- 


» Chlorpromazine Hydrochloride contains not 
less than 98,0 percent and not morę than 
101.5 percent of C 17 H 19 CIN 2 S • HCI, calculated on 
the dried basis. 


Packaging a&id sto ragę—Preserve in tight, light-resistant 
containers* 


USP Reference sfandards (11)— 

USP Chlorpromazine Hydrochloride RS 
[Notę-T hroughout the following procedu res, protect test 
or assay specimens, the Reference Standard, and Solutions 
containing them by conducting the procedures without de- 
lay, under subdued lig hę or using low-actinic glassware.] 

I d ent 5f d cst n on— 

A: Infrared Absorption (197K). 

B: The principal spot found in the test for Other olkylated 
phenothiazłnes corresponds in R F to the spot from the Stan¬ 
dard soiuthn. 



C: A solution (1 in 10) responds to the tests for Chloride 
(191). 

MeJting rangę (741): between 195 G and 1 98°. 

Loss on drying (731)—Dry it at 105° for 2 hours: it loses 
not morę than 0.5% of its weight. 

Residue on ignition (281): not morę than 0.1%. 

Other alkyfiafed phenofhiiazines—Dissolve 50 mg, previ- 
ousiy dried, in methanol to make 10 mL, and mix. Proceed 
as directed in the test for Other olkylated phenolhiazines 
under Chlorpromazine, beginning with "Dissolve a su i Lab Je 
guantity of USP Chlorpromazine Hydrochloride R5." The 
area and intensity of any spot, other than the principal spot, 
from the solution of Chlorpromazine Hydrochloride are not 
greater than those of the spot from the Diluted standard 
solution (0.5%). 

Assay—Transfer to a beaker about 700 mg of Chlorproma¬ 
zine Hydrochloride, accurately welghed, and dissolve in 
75 mL of glacial acettc acid. Add 10 mL of mercunc acetale 
TS, and Utratę with 0.1 N perchloric add V5, determining 
the endpoint potentiometrically. Each mL of 0.1 N perchlo¬ 
ric acid is equlvalent to 35,53 mg of Cj ? H 19 ClN25 * HCI. 


Chlorpromaziite Hydrochloride Orał 
Cofficentrate 


» Chlorpromazine Hydrochloride Orał Concen¬ 
trate contains not less than 90.0 percent and not 
morę than 110.0 percent of the labeled amount 
of C 17 Hi 9 CIN 2 S ■ HCI. 

Packaging and sto ragę—Preserve in tight, llght-resistant 
containers. 

Labeling—Label it to indicate that it must be diluted prior 
to administration. 

USP Reference sfandards (11)— 

USP Chlorpromazine Hydrochloride RS 
[Notę —Throughout the following procedures, protect test 
or assay specimens, the Reference Standard, and Solutions 
containing them by conducting the procedures without de- 
lay, under subdued light, or using low-actinic glassware.] 


Idenfifkafion— 

A: It responds to Identification test A under Chlorproma¬ 
zine Hydrochloride Syrup. 

B: Difute a portion of the Orał Concentrate with an egual 
vo!ume of water: the resulting solution responds to the tests 
for Chloride (191 }♦ 

EUHcrobial enymerafion tests (61) and Tests for speci- 
fłed microopgamsms (62)— It meets the requirements of 
the tests for the absence of Escherichia coli 
pH (791): between 2.3 and 4.1. 

Lh mit of chlorpromazine sulfoxide—Proceed as directed 
in the test for Chlorpromazine suifoxlde under Chlorpromazine 
Hydrochloride Syrup . 

Assay—Transfer an accurately measured volume of Orał 
Concentrate, previously diluted if necessary, equivalent to 
about 10 mg of chlorpromazine hydrochloride, to a 50-mL 
volumetric fiask, add 0.1 N hydrach loric add to volume, 
and mix. Proceed as directed in the Assay under Chbrprom - 
azine Hydrochloride Injection, beginning with 'Tipet 10 mL of 
the solution/' Calculate the guantity, In mg, of 
CizHisCINjjS ■ HCI in each ml of the Orał Concentrate taken 
by the formula: 


1 .25C(AjS4 - Az77)u i 54 — Az7?)s 


in whlch Cis the concentration, in fig per mL, of USP Chlor* 
promazine Hydrochloride RS in the Standard solution; 1/ is 
the volume, in mL, of Ora! Concentrate taken; and the par- 
enthetlc expressions are the differences In the absorbances 
of the two Solutions at the wavelengths indlcated by the 
subscripts, for the solution from the Orał Concentrate (U) 
and the Standard solution (5), respective!y. 


Chlorpromazine Hydrochloride 
gralection 

» Chlorpromazine Hydrochloride Injection is a 
sterile solution of Chlorpromazine Hydrochloride 
in Water for Injection. It contains, in each mL, 
not less than 23.75 mg and not morę than 
26.25 mg of C 17 Hi 9 CIN 2 S ■ HCI. 

Padkaging and sto ragę—Preserve In single-dose or in 
multiple-dose containers, preferably of Type I glass, pro- 
tected from light. 

USP Reference stamlards (11)— 

USP Chlorpromazine Hydrochloride RS 
USP Endotoxin RS 

[Notę —Throughout the following procedures, protect test 
or assay specimens, the Reference Standard, and Solutions 
containing them by conducting the procedures without de- 
lay, under subdued light, or using low-actinic glassware.] 

Identification— 

A: Transfer a volume of Injection, equivalent to about 
25 mg of chlorpromazine hydrochloride, to a 10-mL volu- 
nietric fiask, dl lute with methanol to volume, and rnix (test 
solution). Dissolve a sultable quantlty of USP Chlorproma¬ 
zine Hydrochloride RS In dilute methanol (9 in 10) to obtain 
a Standard solution havlng a known concentration of 
2.5 mg per mL. Appfy separately 5-pl portfons of each of 
the two Solutions to the starting linę of a thin-layer chro- 
matographic piąte (see Chromatography (621)) coated with 
chromatographic sillca gel mlxture. Develop the chromato- 
gram in a soivent system consisting of a freshly prepared 
mixture of equal volumes of ether and ethyl acetate satu- 
rated with ammonium hydroxlde untif the solvent front has 
moved about 10 cm from the oriain. Remove the piąte from 
the developlng chamber, air-dry for 20 minutes, then view 
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under shQrt-wavelength UV light: the Rf value of the prind- 
pal spot obtained from the test solution corresponds to that 
obtained from the Standard solution, 

B; It responds to the tests for Chloride (191). 

Bacterial Endotojtins Test <85)—It contains not morę 
than 6.9 USP Endotoxin Units per mg of chlorpromazine 
hydrochforide. 

pH <79 1): between 3,4 and SA. 

Limit of chlorpromazine sulfoxide—‘[ notę— Conduct 
this test without exposure to day light, and with the mini¬ 
mum necessary exposure to arttridal light.] 

Test preparation —Pipet 4 mL of the test solutlon prepared 
with methanol as directed in Identification test A into a 
10-mL volumetric fiask, dilute with methanol to volume, 
and mlx. 

Standard preparation —Dissoive a suitable quantlty of USP 
Chlorpromazine Hydrochloride RS in methanol to obtaln a 
solutlon havlng a concentration of 50 pg per mL 

Procedurę —Apply separate 10 -j.iL portions of the Standard 
preparation and the Test preparation to the starting linę of a 
thin-layer chromatographic piąte coated with a 0.25-mm 
layer of chromatographic silica gel mixture. Dry the applied 
Solutions wfth the aid of a stream of nitrogen. Develop the 
chromatogram, using as the solvent system a freshly pre¬ 
pared mixture of equal volumes of ether and ethyl acetate 
saturated with ammonlum hydroxide, until the solvent front 
has moved about 13 cm from the odgin, Remove the piąte 
from the cham ber, and air-dry for 30 minutes. Examlne 
under short-wavelength UV light: the area and intensity of 
the only other spot in the test specimen chromatogram, 
other than the prindpal spot, are not greater than those of 
the spot from tne Standard preparation (5.0%)* 

Other recgiiirements—it meets the requirements under In- 
jectfons and tmpianted Drug Products (1). 

Assay—Transfer an accurately measured volijme of Injec- 
tion, equivalent to about 100 mg of chlorpromazine hydro- 
chloride, to a 500-mL volumetric fiask, add 0.1 N hydro- 
chlorlc add to volume, and mix. Pipet 10 ml of the solution 
into a 250-mL separator, add about 20 mL of water, render 
alkafine with ammonium hydrox!de, and extract with four 
25-mL portions of ether* Extract the combined ether ex- 
tracts with four 25-mL portions of 0.1 N hydrochloric add, 
collecting the aqueous extracts in a 250-mL volumetric fiask* 
Aerate to remove residual ether, add 0.1 N hydrochloric 
add to volume, and mrx. Drssolve a suitable guantity, accu- 
rately weighed, of USP Chlorpromazine Hydrochloride RS in 
0.1 N hydrochloric add, and dilute quantitativefy and step- 
wise with the same add to obtain a Standard solution hav- 
ing a known concentration of about 8 jig per mL. Concomi- 
tantly determine the absorbances of botn Solutions in 1 -cm 
cells at the wavelength of maximum absorbance at about 
254 nm and at 277 nm, with a suitable spectrophotometer, 
using 0*1 N hydrochloric acid as the blank. Calcu la te the 
guantity, in mg, of C 17 H 15 CIN 2 S * HCI In each mL of the !n- 
jection taken by the formula: 

1 2*5C(A2s^ ~ A 2 7i)u / HA 254 — Az7?)s 

in which C is the concentration, in \ig per mL, of USP Chlor¬ 
promazine Hydrochloride RS in the Standard solutlon, V is 
the volume, In mL, of Injection taken, and the parenthetic 
expressions are the differences in the absorbances of the 
two Solutions at the wavelengths indicated by the sub- 
scrfpts, for the solution from the Injection (U) and the Stan¬ 
dard solution (5), respective!y. 


Chioa-promazane Hydrochloride Syrup 

» Chlorpromazine Hydrochloride Syrup contains, 
in each 100 m!_, not less than 190 mg and not 
morę than 210 mg of C 17 H 19 CIN 2 S ■ HCI. 

Packaging and storage —Preserve in tight, light-resistant 
contalners* 

USP IReference standards (11)— 

USP Chlorpromazine Hydrochloride RS 

[Notę—T hroughout the following procedures, protect test 
or assay specimens, the Reference Standard, and Solutions 
containlng them by conducting Lhe procedures without de- 
lay, under subdued light, or using low-actinic glassware*] 
Identification— 

A: Transfer a volume of It, equlvalent to about 20 mg of 
chlorpromazine hydrochloride, to a 125-mL separator. Add 
10 mL of water, 2 mL of sodium hydroxide solution (1 in 2), 
and mix. Extract with three 30-mL portions of ether, Filter 
the combined ether extraets through anhydrous sodium suf- 
fate, With the a id of a stream of nitrogen evaporate the 
ether to about 5 mL. Quantitatively transfer tne solution to a 
40-mL centnfuge tubę, Evaporate with a stream of nitrogen 
and mild heat to dryness. Dissolve the residue In 100 ml. of 
methanol to obtain the Test solution, Separatefy apply 15 pL 
of this Test solution and 15 j.iL of a Standard solution, con- 
taining 0.2 mg of USP Chlorpromazine Hydrochloride RS per 
mL of methanol, to a thin-layer chromatographic piąte (see 
Chromatography (621)) coated with a 0.25-mm layer of 
chromatographic silica gel, Develop the chromatogram in a 
cham ber containlng a freshly prepared mixture of ethyl ace¬ 
tate that has been saturated with ammonium hydroxide, 
ether, and methanol (75:2 5:20) until the solvent front has 
moved about three-fourths of the length of the piąte, Re- 
move the piąte from the chamber, air-dry, and spray with 
lodoplatlnate reagent prepared by dissolving 100 mg of pia- 
tinic chloride tn 10 mL of 0,1 N hydrochloric add, addinq 
25 mL of potassium iodide solution (1 tn 25), 0.5 mL of for¬ 
mie acid, and diiutlng with water to 100 mL: the Rf value of 
the prindpal spot from the test solutlon corresponds to that 
obtained from the Standard solution, 

B: Dilute a portion of the Syrup with an equal volume of 
water: the resultrng solution responds to the tests for Chio- 
ride (191), 

limit of chlorproimazine suBfoxid€— 

Chlorpromazine suffoxide standard solution —Transfer 5 mL 
of a solution in dilute hydrochloric add (1 in 100) of USP 
Chlorpromazine Hydrochloride RS containing 10,6 mg per 
mL to a 50-mL vofumetric fiask. Add 2 ml of 30% hydroaen 
peroxide and heat at 60° for 10 minutes. Cool, dilute with 
1 M sodium bisu If i te to volume, and mix* Transfer 10,0 mL 
to a óO-mL separator, add 2 mL of sodium hydroxide solu¬ 
tion (1 in 2), and mix* Extract with three 30-mL portions of 
ether. Filter the extracts through ether-wetted anhydrous so¬ 
dium sulfate Into a 250-mL conicai fiask. Cautiousfy evapo- 
rate the extracts to dryness. Dissolve the residue In 10,0 mL 
of methanol, and filter if necessary* Each mL of this sotution 
contains 1 mg of chlorpromazine sulfoxide. 

Procedurę— Transfer an accurately measured volume of 
the Syrup, equivalent to about 20 mg of chlorpromazine hy- 
drochloride, to a 125-mL separator. Add 10 mL of water 
and 2 mL of sodium hydroxide solution (1 in 2), and mix. 
Extract with three 30-mL portions of ether. Filter the com¬ 
bined ether extracts through anhydrous sodium sulfate, 

With the aid of a stream ot nitrogen evaporate the ether to 
about 5 mL* Quantitatively transfer the solution to a 40-mL 
centnfuge tubę. Evaporate with a stream of nitrogen and 
mild heat to dryness, Dissolve the residue in 1.0 mL of 
methanol to obtain the Test solution* Separatefy apply 15 uL 
of this Test solution and 15 pL of a Chlorpromazine sulfoxide 
standard solution to a thin-layer chromatographic piąte (see 
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Chromatography <621» coated with a 0.25-mm 3ayer of 
chromatographic silica gel Devdop the chromatogram in a 
cham ber containEng a freshly pre pa red mExture of ethyl ace- 
tate that has been saturated with ammonium hydroxide, 
ether, and methanol (75:25:20) until the solvent front has 
moved about three-fourths of the length of the piąte. Re- 
move the piąte from the chamber, ajr-dry, and spray with 
lodoplatinate reagent prepared by dissolving 100 mg of pla- 
tinic chioride in 10 ml of 0.1 N hydrochlonc acid, adding 
25 ml of potassjum iodide solution (1 in 25) and 0.5 ml of 
formie acid, and diluting wEth wafer to 100 ml, The chro¬ 
matogram from the Test solution may exhibit a secondary 
spot whose Rf value corresponds to, and whose size and 
intensity are not greater than, those of the spot from the 
C/ 7/0 rpromazine su!foxide standard solution (5,0%). 

Assay— Transfer an accurately measured volume of Syrup, 
equrvalent to about 10 mg of chlorpromazine hydrochforide, 
to a 50-mL volumetric fiask, add 0.1 N hydrochlonc add to 
volume, and mlx. Proteed as dErected in the Assoy under 
Chlorpromazine Hydrochforide injection, beginning with "Pi¬ 
pet 10 mL of the solution/' Calculate the quantity, in mg, of 
C 17 Hi9CIN25 ■ HCI En each ml of the Syrup taken by the 
formula: 


1 . 25 C(/hs 4 — A277)u ! V(A2S4 ~ Az? 7) 5 


in whEch C is the concentration, in pg per ml, of USP Chlor 
promazine Hydrochforide RS in the Standard solution; V is 
the volume, in ml, of Syrup taken; and the parenthetic ex- 
pressions are the differences in the absorbances of the two 
Solutions at the wavęlength$ indicated by the subseripfs, for 
the solution from the Syrup (U) and the Standard solution 
(5), respective!y. 


Chiorpromazine HydrochSoride Tablets 

» Chlorpromazine Hydrochloride Tablets contain 
not less than 95.0 percent and not morę than 
105.0 percent of tne labeled amount of 
Ci 7 H 19 CIN 2 S • HCI. 

Packagmg and storage—Presen/e in well-closed, Jight-re- 
sistant containers. 

USP fiieferenee standards (11)— 

USP Chlorpromazine Hydrochloride RS 
[NOTĘ—Througliout the following protedures, protect test 
or assay specimens, the Reference Standard, and Solutions 
contain i ng them by conducting the procedures with out de- 
lay, under subdued light, or using low-actinic glassware.J 
Identification— 

A: Tablets respond to Identification test B under Chlor¬ 
promazine Hydrochloride. 

B: DEgest a quantity of powdered Tablets, equivalent to 
about 25 mg of chlorpromazine hydrochloride, with 25 ml 
of water, and filter: the solution so obtained responds to 
Identification test C under Chiorpromazine Hydrochloride. 

Dissolution (711)— 

Medium : 0.1 N hydrochloric acid; 900 mL. 

Apparatus 7: 50 rpm. 

Time: 30 minutes. 

Procedurę— Determine the amount of CuHtjCINaS ■ HG 
dissolved from UV absorbances at the wavelength of maxi- 
mum absorbance at about 254 nm of filtered portions of 
the solution under test, suitably diiuted with Dissolution Me¬ 
dium, in comparison with a Standard solution having a 
known concentration of USP Chlorpromazine Hydrochloride 
RS in the same medium. 


Tolerances— Not less than 80% (Q) of the fabeled amount 
of Ci/Hi^CiN^S ■ HCI is dbsoh/ed in 30 minutes. 

Uniformity of dosage wnits ( 905 ): meet the requrre- 
ments, 

Other alkylated phenothiazines —Transfer a portion of 
finely powdered Tablets, equtvalent to 50 mg of chlorprom¬ 
azine hydrochloride, to a stoppered centrifuge tubę, add 
10 mL of methanol, shake vigorously, and centrifuge (re- 
move any sugar coating by prior washing with water). Pro¬ 
ceed as airected in the test for Other alkylated phenothh 
azines under Chiorpromazine, beginning with "Dissolve a 
suitable quantity of USP Chlorpromazine Hydrochloride RS/' 
The area and intensity of any spot, other than the principat 
spot, from the solution from the Tablets are not greater 
than those of the spot from the Diiuted standard solution 
(0,5%). 

Assay —Weigh and fineJy powder not fewer than 20 Tablets. 
Transfer an accurately weighed portion of the powder, 
eouivalent to about 100 mg of chlorpromazine hydrochlo- 
rlde, to a 500-mL volumetnc fiask. Add about 200 mL of 
water and 5 mL of hydrochloric add, insert the stopper, and 
shake for about 10 minutes. Di fu te with water to volume, 
and m3x. Filter a portion of the solution, discarding the first 
50 mL of the fil tratę. Treat 10.0 mL of the filtrate as dErected 
in the Assay under Chlorpromazine Hydrochloride Injection, 
beginning with "Pipet 10 mL of the solution/' CalcuJate the 
guantEty, in mg, of C^HisCINzS ■ HCI In the portion of Tab¬ 
lets taken by the formula: 

1 2.5C(Az54 — A27l)u / (Ai$ 4 ~~ Aj 7?)s 

in which C is the concentration, in pg per mL, of USP Chlor¬ 
promazine Hydrochloride RS in the Standard solution, and 
the parenthetic expressions are the differences in the ab¬ 
sorbances of the two Solutions at the wavełenqths indicated 
by the subscripts, for the solution from the Tablets (U) and 
tne Standard solution (5), respectively. 


CfoBarpropamide 


Ci 


U H H 


C,oH,iGNaOjS 276.74 

Benzenesulfonamide, 4-chloro-N-[(propylamino)carbonyl]-, 
1-[(p-Chlorophenyl)suifonyl]-3-propylurea [94-20-2]. 

» Chlorpropamide contains not less than 

97.0 percent and not morę than 103.0 percent of 

C^HisCINzOsS, calculated on the dried basis, 

Packaglng and storage—Presen/e in well-ciosed contain¬ 
ers. 

USP Reference staradards (11)— 

USP Chlorpropamide RS 
Identification— 

A: Infrared Absorption (197K). 

B: It responds to the Thin-Layer Chromatographic Identifi¬ 
cation Test (201). Prepare the test solution by dissolving an 
accurately weighed guantity of Chlorpropamide in acetone 
to obtain a solution containing 1 mg per mL, Develop the 
chromatogram En a solvent system consistlng of a mlxture of 
methylene chioride, methanol, cyclohexane, and ammo¬ 
nium hydraxide (100:50:30:10), 

Mieitmg rangę (741): between 126° and 129°. 

Loss on drying (731)—Dry it in vacuum at 60° for 2 hours: 
it loses not morę than 1.0% of its welght. 
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Resadue on ignltion (281): not morę than 0.4%. 
Seiemum (291): 0.003%, 

Dełete the foftowing: 

®Heavy mefals, Method (l (231): 0.003%.* {offidai&jan-zois) 

Assay— 

Mobile phase —Prepare a filtered and degassed mixture of 
equal vo!umes of acetonitrile and diiute gladal aoetic acid (1 
in 7 00). [NOTĘ—Do not exceed 50% of acetonitrile.] Make 
adjustments if necessary (see System Suitability under Chro- 
matography (621)). 

Standard preparation —Dissotve an accurateiy weighed 
auantity of USP Chiorpropamide RS in Mobile phase, and 
diiute quantitativeiy, and stepwise if necessary, with Mobile 
phase to obtain a solution having a known concentration of 
about 0.05 mg per mL. 

Assay preparation —Transfer about 50 mg of Chlor- 
propamicfe, accuratefy weighed, to a 100-mL rafumetnc 
fiask, add Mobile phase to vo!ume, and mix. Transfer 10 mL 
of this solution to a second 100-mL volumetric fiask, add 
Mobile phase to volume, and mix. 

Chmmatographic system (see Chromatography (621))—The 
liguid chromatograph is eauipped with a 240-nm detector 
and a 4.6-mm x 25-cm column that contains packing LI. 
The flow ratę is about 1.5 ml per minutę. Chromatograph 
the Standard preparation , and record the peak responses as 
directed under Procedurę : the taiiing factor for the analyte 
peak is not morę than 1.5, and the relative standard devia- 
tion for replicate injections is not morę than 2,0%. 

Procedurę —Se para te ly jnject equal volumes (about 20 pL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks. Calculate the quan- 
dty, in mg, of CioHuClNhCUS in the portion of Chlor- 
propamide taken by the formula: 

1000Cfa/n) 

in which C is the concentration, in mg per mL, of USP 
Chiorpropamide RS in the Standard preparation , and ru and 
r s are the peak responses obtalned from the Assay prepara¬ 
tion and the Standard preparation , respectively. 


ChBorpropamirfe TafoBets 

» Chiorpropamide Tablets contain not less than 
90.0 percent and not morę than 110.0 percent of 
the labeled amount of CioHuCINjObS. 

Packaging and storage—Preserve in welhdosed contain- 
ers. 

USP Reference sfandards (11)— 

USP Chiorpropamide RS 

Identification —Shake a quantity of finely powdered Tab¬ 
lets, equivalent to about 100 mg of chiorpropamide, with 
20 mL of 1 N hydrochloric acid, and extract with 50 mL of 
chloroform. Filter the chloroform through chloroform- 
washed cotton into a suEtable beaker, and evaporate the 
chloroform on a steam bath with the a id of a current of dry 
air to dryness. Dry the residue at 105° for 1 hour: the resh 
due so obtained responds to the Identification tests under 
Chiorpropamide. 


Dissolutlon (711)— 

Medium: water; 900 ml. 

Apparatus 2\ 50 rpm. 

Time: 60 minutes. 

Procedurę —Determine the amount of CioHnCINzO^S dis- 
so3ved from UV absorbances at the wavelength of maximum 
absorbance at about 230 nm of filtered portions of the solu¬ 
tion under test, suitably diluted with 0.1 N hydrochloric 
acid in companson with a Standard solution having a 
known concentration of USP Chiorpropamide RS in 0.1 N 
hydrochloric acid. [notę —A voiume of alcohof not exceed- 
ing 1 0% of the finał volume of the Standard solution may 
be used to dissolve the USP Chiorpropamide RS.j 

Tolerances —Not less than 75% (Q) of the labeled amount 
of CioHi 3 CINz0 3 S is dissolved in 60 minutes. 

Uniform i ty of dosage units (905): meet the require- 
ments. 

Assay— 

Mobile phase, Standard preparation, and Chmmatographic 
system —Proceed as directed in the Assay under Chlor- 
propomide, 

Assay preparation —Weigh and finely powder not less 
than 20 Tablets. Transfer an accurately weighed portion of 
the powder, equivalent to about 50 mg of chiorpropamide, 
to a 100-mL volumetnc fiask. Add Mobile phase to volume, 
mix> and filter, discarding the ffrst 1 0 mL of the flltratę. Pi¬ 
pet 10 mL of the filtrate into a second 100-mL volumetric 
fiask, add Mobile phase to \/olume, and mix. 

Procedurę —Proceed as directed for Procedurę in the Assay 
under Chiorpropamide. Ca ku la te the quantity, in mg, of 
CioHnCINUChS in the portion of Tablets taken by the 
formuia: 

1 000 Oku / r s ) 

in which C is the concentration, En mg per mL, of USP 
Chiorpropamide RS in the Standard preparation; and ru and 
n are the peak responses obtained from the Assay prepara¬ 
tion and tne Standard preparation, respective3y. 


CMortetracycEErie BisuBfate 

» Chlortetracycline Bisulfate has a potency equiv- 
alent to not less than 760 pg of chlortetracycline 
hydrochloride (C 22 H 23 CIN 2 G 8 ■ HCI) per mg, cal- 
culated on the dried and butyl alconohfree basis. 

Packaging and sto ragę —Preserve in tight, light-resistant 
containers. 

labefling— Label it to indkate that it is intended for veteri- 
nary use only. 

USP Referentce standards (11)— 

USP Chlortetracycline Hydrochloride RS 
DderafifEcation, Uftraviolet Absorption (197U)— 

Solution: 40 pg per mL. 

Medium : 0.1 N hydrochloric acid. 

Absorptivity at 368 nm, calculated on the dried and butyl 
altohol-łree basis, is not less than 83.0% and not morę than 
95.0% of that of the USP Chlortetracycline Hydrochloride 
RS, the potency of the Reference Standard belng taken Into 
account 

CrystaGlinify (695): meets the requirements. 

Los s on drying (731)—Dry it in vacuum at a pressure not 
exceeding 5 mm of mereury at 60° for 3 hours: it loses not 
morę than 2.0% of Its weight. 

Sulfafe content—Transfer about 1 g, accurately weighed, 
to a 250-mL beaker, and dissolve in about 100 mL of water. 
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Neutralize tbe solution with 7.5 N ammonium hydroxide to 
litmus paper, and warm, Filter, and wash the filier with 
warm water. Neutralize the ffltrate with ó N hydroehloric 
add to litmus, and add an additiona! 4 mL of 6 N hydro- 
chloric acid, Heat the solution to boiling, and add, with 
constant stirring, sufficient boiling barium chionde TS to 
precipttate all of the sulfate. Add an additiona! 2 mL of ban 
ium chloride TS, and digest on a steam bath for 1 hour, 

Fil ter the mixturc throuah ashlcss filter paper, transferring 
the residue quantitative!y to the filter, and wash the residue 
with hot water untll no predpitate is obtained when 1 mL 
of silver nitrate TS is adaed to 5 ml of washing. Transfer the 
paper containing the residue to a tared crucible. Char the 
paper, without Burning, and ignite the crudble and its con- 
tents to constant weignt. Perform a blank determination 
concurrentiy with the test specimen determination, and sub- 
traet the weight of residue obtained from that obtained in 
the test specimen determination to obtain the weight of 
residue attributable to the sulfate content of the specimen: 
not less than 15.0% is found, calculated on the dried and 
butyl alcohol-free basis. 

Buty D alkoholi— 

Ceric a m mon ium nitrate solution —DissoIve 20 g of ceric 
amrnonium nitrate in 4 N nitric acid to obtain 100 mL of 
solution. 

Standard preporations —Transfer about 3 g of butyl alco¬ 
hol, accurately weighed, to a 1000-mL vo!umetric fiask con¬ 
taining 800 niL of water, shake to dissolve, dilute with water 
to volunie, and mix (Standard preparation 1). Transfer 
10.0 mL of Standard preparation i and 1 drop of dimethi- 
cone to a 50-mL distrlling fiask eguipped witn a condenser 
and an extension that reaches tnto a collecting tubę main- 
tained in an ice-water bath. Distill slowly, and collect about 
8 mL of distillate. Warm the distillate to ambient tempera¬ 
turę, and transfer with the aid of water to a 1 0-mL volumet- 
ric fiask. Dilute with water to volume, and mix (Standard 
preparation 2 ). 

Test preparation—Transfer an accurately weighed speci¬ 
men, equivalent to about 30 mg of butyl alcohol, to a 
50-mL distilting fiask eguipped with a condenser and an ex- 
tension that reaches into a collecting tubę maintained in an 
ice bath. Add 25 mL of water and 1 drop of dimethicone to 
the distllfing fiask. Distifl slowly, and collect about 8 mL of 
the distillate. Warm the distillate to ambient temperaturę, 
and transfer with the ald of water to a 10-mL volumetric 
fiask, Dilute with water to vo!ume, and mlx ł 

Procedurę —To four separate test tubes add, respectively, 
5.0 mL of Standard preparation 1, 5.0 mL of Standard prepa¬ 
ration 2 f 5.0 mL of 7es£ preparation , and 5.0 ml of water to 
provide a blank. To each add 2.0 mL of Ceric amrnonium 
nitrate solution , and mix, Concomitantly determine the ab- 
sorbances of the Solutions from the Standard preparations 
and the Test preparation at the wavelength of maximum ab^ 
sorbance at about 475 nm, with a suitable spectrophotome- 
ter, using the blank to set the instrument to zero. In a suita- 
ble determination, the absorbance of the solution from 
Standard preparation 2 is not less than 98.0% of the absorb¬ 
ance of the solution from Standard preparation T Calculate 
the percentage of butyl alcohol in the specimen taken by 
the Formula; 

1000( Wsi Wu)(Ąj/As) 

in which W s is the weight, in g, of butyl alcohol taken to 
prepare Standard preparation ?, W u is the weight, in mg, of 
specimen taken, and A u and As are the absorbances of the 
Solutions from the Test preparation and Standard preparation 
2 t respectively: not morę than 15.0% is found. 

Assay— Proceed with Chlortetracydine Bisulfate as directed 
for chlortetracycline under Antibiotks—Microbiaf Assays (81), 


Chlortetracycline and Sulfamethazine 
Bisulfates Soiufole Powder 


» Chlortetracycline and Sulfamethazine Bisulfates 
Soluble Powder is a dry mixture of Chlortetracy¬ 
dine Bisulfate and Sulfamethazine Bisulfate and 
one or morę suitable buffers and diluents. It con- 
tains the equivalent of not less than 85.0 percent 
and not morę than 125.0 percent of the iabeled 
amounts of chlortetracycline hydrochloride 
(C 22 H 24 N 2 O 8 ■ HCI) and sulfamethazine 

(C12H14N4O2S). 

Packaging and s to ragę— Preser ve in tight, light-resistant 
eon ta i n er s. 

Labeling —Label it to indicate that it is intended for veteri- 
nary use only. 

USP Refference staradards (11)— 

USP Chlortetracycline Hydrochloride RS 
Lass on drying (731)—Dry about 1 00 mg, accurately 
weighed, in a capillary-stoppered bottle in vacuum at a 
pressure not exceeding 5 mm of mercury at 60° for 3 hours: 
it loses not morę than 2.0% of its weight. 

Assay for chflortetiacyclme hydrochloride —Proceed as 
directed for chlortetracycline under Antibiotks—Microhial As¬ 
says (81), using an accurately weighed quantity of Powder, 
equivalent to about 100 mg of chlortetracydine hydrochlo¬ 
ride, dissolved in an accurately measured volume of (L01 N 
hydroehloric acid to obtain a stock solution having a eon- 
venient concentration. Dilute an accurately measured vol- 
ume of this stock solution cjuantltatively and stepwise with 
water to obtain a Test Difution having a concentration as- 
sumed to be egual to the median dose level of the Stan¬ 
dard. 

Assay for sulfaffluethazirae —Proceed as directed under NT 
trite Titration (451), using an accurately weighed guantity of 
Powder, equivalent to about 500 mg of sulfamethazine. 

Each ml of 0.1 M sodium nitrite is equivalent to 27.83 mg 
of sulfamethazine (C^HhNUO^S). 


Chlortetracycline Hydrochloride 



C Z 2H Z 3C1N,0 8 -HCI 515.34 

2-Naphthaceneearboxamrde, 7-chloro-4-(dimethylamino)- 
1 ,4,4a,5,5a,ó,11,12a-octahydro~3,ó,10,12,12a- 

E )entahydroxy-6-methyh1,11 -dioxo-, monohydrochloride 
45-(4o.,4aa,5aa,ó/?,12ac0]-, 

7-Chloro-4-(dimethylamino)-1,4,4a,5,5a,6,11,12a-octahydro- 
3,6,10,12,12a-pentahydroxy-ó-methyi-l, 11 -d ioxo- 
2 -naphthaeenecarboxamide monohydrochloride 
[64-72-2]. 

» Chlortetracycline Hydrochloride has a potency 
of not less than 900 j.ig of C 2 2H 2 3CIN20 B • HCI per 
mg. 

notę— Chlortetracycline Hydrochloride Iabeled 
solely for use in preparing orał veterinary dosage 
forms has a potency of not less than 820 pg of 
C 22 H23CIN 2 0a ■ HCI per mg. 
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Packaging and storage —Preserve in tight, light-resistant 
containers. 

Labeling —Where it is intended for use in preparing sterile 
dosage forms, the tabel States that it is stenie or must be 
subjected to further processing during the preparation of 
sterile dosage forms. 

USP Reference standard* (71)— 

USP Chlortetracycline Hydrochloride RS 

USP Oxyte trącycline RS 

USP Tetracycline Hydrochloride RS 

Identification— 

A: Proceed as directed for Method li under Identification — 
Tetracyclines (193), using a methanol solution containing 
0.5 mg per mL as the Test solution and a methanol solution 
containing in each mL 0.5 mg of USP Chlortetracycline Hy- 
drochioride RS, 0,5 mg of USP Oxytetracydine RS, and 
0.5 mg of USP Tetracy cline Hydrochloride RS as the Resolu- 
tion solution . 

B: A solution (1 in 20) meets the requirements of the 
tests for Chioride (191). 

Specrfic rofation (781 S): between -235° and -250°, 

Test solution: 5 mg per mL, in water, that has been 
allowed to stand in the dark for 30 mlnutes. 

Crysfailinify (695): meets the requrrements, 

Sterility Tests (71)—Where the tabel States that Chfortetra- 
cycline Hydrochloride is sterile, it meets the requirements 
when tested as directed for Membranę Filtration under Test 
for Sterility of the Product to be Examined, 6 g of spęd men 
aseptically dissolved in 200 mL of Fluid D being used. 
pH (791): between 2.3 and 3.3, in a solution containing 
10 mg per mL. 

Loss on drying (731)—Dry about 7 00 mg, accurately 
weighed, rn a capillary-stoppered bottle in vacuum at a 
pressure not exceedlng 5 mm of mercury at 60° for 3 hours: 
it loses not morę than 2 . 0 % of its weight 
Assay— Proceed with Chlortetracycline Hydrochloride as di¬ 
rected under Antibiotics—Microbial Assays (81). 


Chlortetracycline Hydrochloride 
Ointment 


» Chlortetracycline Hydrochloride Ointment con- 
tains not less than 90.0 percent and not morę 
than 125.0 percent of the labeled amount of 
C 22 H 23 CIN 2 O 8 • HCI in a suitable ointment base. 

Packaging and stoirage—Preserve in coflapsibfe tubes or 
in welf-closed, light-resistant containers. 

USP Reference standard* (11)— 

USP Chlortetracycline Hydrochloride RS 
Minimum fili (755): meets the requirements* 

Water Determination, Method I (921): not morę than 
0.5%, 20 mL of a mixture of toluene and methanol (7:3) 
being used rn place of methanol in the titration vessel. 
Assay —Proceed as directed under Antibiotics—Microbial As¬ 
says (81), using an accurately weighed quantity of Oint¬ 
ment, equiva!ent to about 30 mg of chlortetracycline hydro¬ 
chloride, shaken in a separator with about 50 mL of ether, 
and extracted with four 20-mL portions of 0.01 N hydro- 
chloric actd. Combine the aqueous extracts in a 100-mL vob 
umetric fiask, di lute with 0.01 N hydrochloric acid to vol- 
ume, and mix. Dilute this stock solution quantitatively and 
stepwise with water to obtain a Test Dilution having a con- 
centration assumed to be equal to the medium dose feyel of 
the Standard. 


Chlortetracycline Hydrochloride 
Ophthalmic Ointment 

DEFINITION 

Chlortetracycline Hydrochloride Ophlhalmic Ointment con- 
tains NLT 90.0% and NMT 125.0% of the labeled amount 
of chlortetracycline hydrochloride (C 22 I I 23 CIN 2 O 3 ■ I SCI). 

ASSAY 

» Procedurę 

(See Antibiotics—Microbial Assays (81).) 

Sample solution: Shake a portion of Ophthalmic Oint- 
ment containing nomlnally 10 mg of cnlortetracydine 
hydrochloride in a separator with 50 mL of ether, and 
extract with four 20-mL portions of 0.01 N hydrochloric 
acid. Combine the apueous extracts in a IGO-mL volu- 
metric fiask, and dilute with 0.01 N hydrochloric acid to 
volume. 

Analysis: Proceed as directed in the chapter. Dilute the 
Sample soiution with water to obtain a Test Dilution haw 
ing a chlortetracycline hydrochloride concentration that 
is nominally equivaient to the median level of the 
standard. 

Acceptance critena: 90.0%-125.Q% 

SPECfFIC TEST5 

o Sterility Tests (71): Meets the requirements 

o Other Requirefvients: It meets the requirements in 
Ophthalmic Products —Quality Tests (771). 

ADDITB0NAL REQUIREMENT$ 

& Packaging and Storage: Preserve in collapsible 
ophthalmic ointment tubes. 

« USP Reference Standards (11) 

USP Chlortetracycline Hydrochloride RS 


ChlortetracycSine Hydrochloride SoDuble 
(Powder 


» Chlortetracycline Hydrochloride Soluble Powder 
contains not less than 90.0 percent and not morę 
than 125.0 percent of the labeled amount of 
C22H23CIN2O8 • HCI. 

Packaging and storage —Preserve in tight containers, 
protected from light 

iabeling—Label it to Indicate that it is intended for orał 
yeterinary use only. 

USP Reference standard* (11)— 

USP Chlortetracycline Hydrochloride RS 
Loss on drying (731)—Dry about 100 mg, accurately 
weighed, in a capillary-stoppered bottle in vacuum aL a 
pressure not exceeding 5 mm of mercury at 60° for 3 hours: 
it loses not morę than 2 . 0 % of its weight. 

Assay— 

Assay preparation 7 (where it es labeled on a weight ba- 
sis)—Dissolye about 3 g of Powder in an accurately meas- 
ured volume of 0.01 N hydrochloric acid suffident to obtain 
a solution containing not less than 1000 pg of chlortetracy- 
dine hydrochloride (GzH^CINhOs ■ HCI) per ml. 

Assay preparation 2 (where the la bel States the amount of 
chlortetracycline in the immediate Container)—Transfer the 
oontents or 1 Container of Powder to an accurately meas- 
u red yolume of 0.01 N hydrochloric acid suffident to obtain 
a solution containing not less than 1000 jig of chlortetracy- 
cline hydrochloride (C^H^CINbOs - HCI) per ml. 
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Procedurę^ Proceed with Powder as directed for chlortet¬ 
racycline under Antibiotics — Microbial Assoys (81), using an 
accurately measured volume of Assay preparation difuted 
quantitatlvely and stepwise with water to yield a Test Dilu- 
tion having a concentration assumed to be equal to the me¬ 
dian dose Jevel of the Standard. 


Chlortetracycline Hydrochloride Tabiets 

» Chlortetracycline Hydrochloride Tabiets contain 
not less than 90.0 percent and not morę than 
120.0 percent of the labeled amount of 
C22H 2 3CiN 2 0 B ■ HCI. 

Packagiug and storage—Preserve in tight containers, 
protected from light. 

Labeling—Label the Tabiets to indicate that they are in- 
tended for vetennary use only. 

USP Refeirence standards (11)— 

USP Chlortetracycline Hydrochforide RS 

USP Oxytetracycline RS 

USP Tetracycline Hydrochloride RS 

Identification— *Shake a suitable guantity of flnely ground 
Tablet powder with methanol to obtain a solution contain- 
ing about 0.5 mg of chiortetracycline hydrochloride per mL, 
and filter* Using the fiJtrate so obtained as the Test solution , 
and a methanol solution containing in each ml 0.5 mg of 
USP Chlortetracycline Hydrochloride RS, 0.5 mg of USP Oxy- 
tetracycline RS, and 0.5 mg of USP Tetracycline Hydrochlo- 
rlde RS as the Resolution solution , proceed a$ directed for 
Method II under Identifico t/on-— / etrocydines {193). 
Disintegratioin (701): 1 hour, slmulated gastric fluid TS 

being used as the test medium in pface of water. 
Unifomiity of dosage units (905): meet the require- 
ments for Weight Variotion. 

Water DeterminatEon, Method f {921): not morę than 
3.0%, or where the Tabiets have a diameter of greater than 
15 mm, not morę than 6 . 0 %, a quantity of flnely ground 
Tablet powder, accurately weighed, being used* 

Assay —Transfer not less than 5 Tabiets to a high-speed 
glass blender jar containing an accurately measured volume 
of 0.01 N hydrach lortc acid, so that after blend ing for 3 to 
5 minutes a solution of convenient concentration is ob- 
tained. Proceed as directed for chlortetracycline under An¬ 
tibiotics—Microbial Assays (81), using an accurately measured 
volume of this solution diluted quantitativeJy and stepwise 
with water to obtain a Test Ditution haying a concentration 
assumed to be equal to the median dose !evef of the Stan¬ 
dard. 


Chlorthalidone 



OH O O 


C 14 H 11 CIN 2 O 4 S 338.77 

Benzenesulfonamide, 2-chloro-5-(2,3-dihydro-l -hydroxy- 
3-oxo-1 H-isoindol-l -yl)-. 

2-Chforo-5-(l-hydroxy-3-oxo-l-isoindol1nyl)benzenesul- 
fonamjde [77-36-1], 


» Chlorthalidone contains not less than 98.0 per¬ 
cent and not morę than 102.0 percent of 
Ci 4 HnC[N 20 .iS, calculated on the dried basis. 

Fackaging and stora ge—Preserve In well-ctosed contain- 
ers. 

USP Referentce standards (11 )— 

USP Chlorthalidone RS 

USP Chlorthalidone Related Compound A RS 

4 / -Chloro-3'-sulfamoyl-2-benzophenone carboxyiic add. 
flderstification— 

A: Infrared Absorption (197M). 

B: Ultraviolet Absorption (1 97U>— 

Solution: 100 pg per mL. 

Medium; 2 N hydrochloric add In methanol (1 In 50). 
Absorptivities at 275 nm, calculated on the dried basis, do 
not differ by morę than 4.0%. 

C: Dissdve about 50 mg in 3 mL of sulfuric add: an in- 
tense yeilow color develops, 

Loss on dirying (731)—Dry about 2 g, accurately weighed, 
at 105° for 4 hours: it ioses not morę than 0.4% of its 
weight 

Residue on ignition (281): not morę than 0,1%. 
ChJoride (221)—Shake 1 .0 g with 40 mL of water for 
5 minutes, and filter through chloride-free filter paper prevt 
ously rinsed with water: the filtrate shows no morę chloride 
than corresponds to 0.50 mL of 0.020 N hydrochloric add 
(0.035%). 


Delete the following: 

®Heavy metals, Method II (231); 0.001%.* (offidai Har^oiAj 

Limit of chlorthalidone related compound A— Proceed 
as directed In the Assay , except to calcuiate the percentage 
of chlorthalidone related compound A in the portion of 
Chlorthalidone taken by the formula: 

0 . 1(0 /Q)(RufRs) 

In which C fl is the concentration, in pg per mL, of USP 
Chlorthalidone Related Compound A RS in the Standard 
preparation; Cr is the concentration, jn mg per mL, of Chlor¬ 
thalidone in the Assay preparation; and Ra and R$ are the 
peak response ratios of chforthafidone related compound A 
to the internal standard obtained from the Assay preparation 
and the Standard preparation , respectively: not morę than 
1.0% is present. [notę —USP Chlorthalidone Related Com- 
ound A RS is 4'-ch(on>3 / -sulfamoyL2-benzophenone car- 
oxyl!c acid (CCA).] 

Assay— 

Mobile phase —Prepare a suitabfe degassed mixture of 
0.01 M dioasic ammonium phosphate and methanol (3:2), 
adjust dropwlse with phospnoric add to a pH of 5*5 ± 0.1, 
and filter. 

Internal standard solution —Prepare a solution of 2,7- 
naphthalenediol in methanol having a concentration of 
about 1,0 mg per mL. 

Chlorthalidone related compound A solution^ Prepare a so¬ 
lution of USP Chlorthalidone Related Compound A RS in 
methanol having a known concentration of about 5 pg per 
mL, 

Standard preparation —Prepare a solution of USP Chlor¬ 
thalidone RS in methanol having a known concentration of 
about 1 mg per mL. Pipet 5 ml of this solution into a 50-mL 
yolumetnc fiask containing 5.0 mL of Internal standard solu - 
tion and lO.OmLof Chlorthalidone related compound A solu - 
tion. Diiute with water to vo!ume, and mix, This sofutlon 
contains about 0.1 mg of chlorthalidone and about 1 pg of 
chlorthalidone relateef compound A per mL* 
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Assay preparation —Transfer about 50 mg of Chlorthali- 
done, accurately weighed, to a 50-mL volumetric fiask, dis- 
solve in and dilute with methanol to volume, and mix. Pipet 
5 ml of this solution into a 50-mL volumetnc fiask contain- 
Ing 5,0 ml of Interna! standard solution and 10.0 ml of 
methanol. Dilute with watęr to volume, and mix. 

Chromatographic system (see Chromatography (621))—'The 
liguld chromatograph is eautpped with a 254-nm detector 
and a 4.6-mm x 25-cm column that contains packing L7. 
The ffow ratę is about 1,0 mL per minutę. Chromatograph 
frve replfcate injections of the Standard preparation, and re- 
cord the peak responses as directed for Procedurę: the rela- 
tive retention times are about 0,5 for chlorthalidone related 
compound A, 0.8 for chlorthalidone, and 1.0 for the Inter- 
nal standard; the resolution, R, between chlorthalidone and 
chlorthalidone related compound A, and between chlorthali- 
done and the i n tern a I standard is not less than 1,5; the 
tailing factor for chlorthalidone and chlorthalidone related 
compound A is not morę than 2.0; and the relative standard 
deyiatjon is not morę than 2 , 0 %, 

Procedurę ^Sępa rately inject equaE volumes (about 25 pL) 
of the Standard preparadon and the Assay preporotion into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks. Calculate the quan- 
City, in mg, of C^HnCINaOiiS in the portion of Chlorthalh 
done taken by the formula: 

50QC(Ru / Rs) 

in which C is the concentration, in mg per mL, of USP 
Chlorthalidone RS in the Standard preporotion; and Ru and Rs 
are the peak response ratios of chlorthalidone to the i niemal 
standard obtained from the Assay preparation and the Stan¬ 
dard preporotion , respecttvely. 


Chlorthalidone Tablets 


» Chlorthalidone Tablets contain not less than 
92,0 percent and not morę than 108,0 percent of 
the labeled amount of C14H11CIN2O4S, 

Packaging and sto ragę— Preserve In well-closed contain- 
ers. 

USP iłeference standard* (11)— 

USP Chlorthalidone RS 
Eden tif kation— 

A: Dl gest a quantity of powdered Tablets, equivalent to 
about 100 mg of chlorthalidone, with 10 mL of acetone on 
a steam bath for about 5 minutes* Filier the solution into a 
50-mL beaker, add 20 mL of water, and boil on the steam 
bath for about 5 minutes, passing a gentfe current of air 
above the solution to remove the acetone, Cool in an ice 
bath, filter, and dry the crystals at 105° for 4hours: the 
crystals so obtained respond to Identification test A under 
Chlorthalidone. 

B: The retention time of the major peak in the chromato- 
gram of the Assay preporotion corresponds to that of the 
Standard preparation , both relative to the interna! standard, 
as obtained in the Assay. 

Dissolution (711)— 

Medium: water; 900 mL. 

Apparatus 2\ 75 rpm, 

Time: 60 minutes. 

Standard preparation —Dissolve an accurately weighed 
quantity of USP Chiorthalidone RS in methanol to ootain a 
solution having a known concentration of about 5 mg per 
mL, 


Procedurę —Determine the amount of CHH 11 CIN 2 O 4 S dis- 
solved from UV absorbances at the wayeiength of maximum 
absorbance at about 275 nm of filtered poroons of the solu¬ 
tion under test, suitably diluted with water, in comparison 
with a quantitative dilution En water of the Standard prepa¬ 
ration havtng a known concentration of USP Chlorthalidone 
RS comparable to the concentration of the solution under 
test, 

Tolerances —Not less than 70% (Q) of the labeled amount 
of C 14 H 11 CIN 2 O 4 S is drssoh/ed in 60 minutes. 

Uniformify of dosage units (905): meet the reguire- 
ments. 

Assay— 

Mobile phase and Internal standard solution —P rep are as 
directed in the Assay under Chlorthalidone. 

Standard preparation —Prepare as directed In the Assay 
under Chlorthalidone, except to substitute 10,0 mL of meth¬ 
anol for the CCA solution. 

Assay preparation ^Weigh and finely powder not fewer 
than 20 Tablets. Transfer an accurately weighed portion of 
the powder, equivalent to about 100 mg or Chlorthalidone, 
to a 100-mL volumetrEc fiask, Dissolve in about 50 mL of 
methanol, shake for 30 minutes, difute with methanol to 
volume, and mix. Transfer about 30 mL of this solution to a 
50-mL centrifuge tubę, and centrifuge for 10 minutes. Pipet 
5 mL of the elear supernatant into a 50-mL volumetric fiask 
containlng 5.0 mL of Internal standard solution and 10,0 ml 
of methanol. Dilute wEth water to volume, and mix, 

Chromatographic system (see Chromatography (621))—The 
liguid chromatograph is eouipped with a 254-nm detector 
and a 4.6-mm x 25-cm column that contains packing L7. 
The flow ratę is about I.OmL per minutę. Chromatograph 
five repiEcate injections of the Standard preparation , and re¬ 
cord tne peak responses as directed under Procedurę : the 
relatiye standard deyiation is not morę than 2 , 0 %, and the 
resolution factor between chlorthalidone and the internal 
standard is not less than 1.5. The tailing factors for the 
chlorthalidone and Internal standard peaks are not morę 
than 2 . 0 . 

Procedurę—Separately Enject equal volumes (about 25 pL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks. The relatiye retention 
times are about 0,8 for chlorthalidone and 1.0 for the Enter- 
nal standard. Calculate the guantity, in mg, of 
ChHhCIN;?CXjS in the portion of Tablets talcen by the 
formula: 

10QGC(/?u / Rs) 

in which C is the concentration, in mg per mL, of USP 
Chlorthalidone RS in the Standard preparation; and Ru and R s 
are the peak response ratios of chlorthalidone to the interna! 
standard obtained from the Assay preparation and the Stan¬ 
dard preparation , respectiyely* 


ChIoirzoxazoaie 



GmCINCb 169.57 
2(3H)-Benzoxazolone, 5-chIoro-. 
5-Chloro-2-benzoxazolinone [95-25-0], 

» Chlorzoxazone contains not less than 98.0 per¬ 
cent and not morę than 102.0 percent of 
CzhhCINO^ calculated on the aried basis. 
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Packaging and sto ragę —Preserve in tight containers. 

USP Reference siandarrfs (11)-— 

USP Ch1orzoxazone RS 
USP Chlorzoxazone Related Compound A RS 
2-Am i no-4-chIorophenot, 

QH ć ClNO 143.57 

fldentificatioiii-“ 

A: Jnfrared Absorption (19/K): previously dried. 

B: Ultraviolet Absorption (197U)— 

Solution: 20 pg per mL, 

Medium: methanol. 

Mefting rangę (741): between 189° and 194°. 

Loss on drying (731)—Dry it at 105° for 2 hours: it loses 
not morę than 0,5% of its weight. 

Detete the foitowing: 

°Heavy met ais, Method U (231); 0.002%,* (ottician■ jan^iova) 

Residue on ignition (281): not morę than 0,15%. 
Chromafogmphic puHty— Prepare a Test solution En 
methanol containing 20 mg per ml. Dissofve a suitable 
quantity of USP Chlorzoxazone Related Compound A R5 
(2-AminO"4-chlorophenol) in methanol to obtain a solution 
containing 1 00 pg per mL (Standard solution A). Dissoiye a 
suitable guantity of p-chlorophenol in methanol to obtain a 
solution containing 50 jag per mL (Standard solution B). Ap- 
pjy separate 1 0 jiL portions of the three Solutions to the 
starting linę of a suitable thln-fayer chromatographic piąte 
(see Chroma tog raphy (621)) coated with a 0.25-mm layer cf 
chromatograpnic silica gei mixture. Alfow the spots to dry, 
and develop the chromatogram En a solvent system consist- 
ing of a mixture of hexane and dioxane (63:37) until the 
soTvent front has moved about three-fourths of the length of 
the piąte. Remove the piąte from the developing chamber, 
mark the solvent fronty and allow the solvent to evaporate. 
Locate the spots on the piąte by examination under short- 
wavelength UV light: any spot obtained from the Test solu¬ 
tion, other than one corresponding to cblorzoxazone l does 
not exceed, in size or intensity, the principal spot obtained 
from Standard solution A t corresponoing to not morę than 
0.5% of any individual Impurity. Expose the piąte to iodine 
vapors in a closed chamber, and locate the spots: any spot 
obtained from the Test solution, other than one correspond¬ 
ing to chlorzoxazone f does not exceed, in size or intensity, 
the principat spot obtained from Stondard solution B f corre¬ 
sponding to not morę than 0.25% of any individual impu¬ 
rity. 

ChHorme eon tent —Dissoive about 300 ma accurately 
weighed, in 10 mL of alcohol in a suitable fiask. Add 3.5 g 
of Raney's nickel-aluminum catalyst, and connect to a suita¬ 
ble refiux condenser. Chill the fiask in an ice bath, and add 
through the condenser 75 mL of 2.5 N sodlum hydroxide. 
When the reaction has subslded, remove the ice bath. After 
10 minutes, heat the fiask gently, gradually increasing the 
heat until the mixture refluxes rapidly, After 90 minutes 
from the time of the addition of the afkali, discontinue heat- 
ing, cool, and rinse the condenser with water, collecting the 
rinsings in the fiask. Transfer the liquid to a 200-mL volu- 
metnc fiask, wash the residue with water, and add the 
washing to the volumetnc fiask. Dilute with water to vol- 
umą and mix. Transfer 100.0 mL of this solution to a 
beaker, neutralize, then addify (using congo red as the indi- 
cator) by adding nitric acid dropwise with mlxing. Titrate 
with 0.1 INI siiver nitrate VS, determining the endpoint po- 
tentiometrically, using silver and calomel electrodes. Each 
mL of 0.1 N silver nitrate is equivalent to 3.545 mg of Cl: 
the content of Cl, calcufated on the dried basis, Is between 
20 . 6 % and 21 . 2 %. 

Assay—Transfer about 50 mg of ChJorzoxazone, accurately 
weighed, to a 100-mL volumetric fiask. Dissolve in metha¬ 
nol, dilute with methanol to volume, and mix. Transfer 


4.0 mL of this solution to a 100-mL voiumetric fiask, dilute 
with methanof to vo!ume, and mix. Concomitantly deter- 
mlne the absorbances of this solution and a Standard solu¬ 
tion of USP Chlorzoxazone RS in methanol at a concentra- 
tion of about 20 pg per mL in 1-cm cefls at the wavelength 
of maximum absorbance at about 282 nm, with a suitable 
spectroph otom eter, using methanol as the blank. Calculate 
the guantity, in mg, of C 7 H 4 CINO 2 in the Chlorzoxazone 
taken by the formula: 

2.5C(Au/As) 

En which C is the concentration, in \xq per mL, of USP 
Chlorzoxazone RS in the Standard solution; and Au and As 
are the absorbances of the solution of Chlorzoxazone and 
the Standard solution, respectlvely. 


Chlorz©xa2©ne Tablets 


» Chlorzoxazone Tablets contain not less than 
90.0 percent and not morę than 110.0 percent of 
the labeled amount of C7H4CINO2. 

Packaging and storage—Preserve in tight containers. 

USP Reference standards (11)— 

USP Chlorzoxazone RS 

IdentificatioBi— 

A; Disperse a portton of powdered Tablets, equivalent to 
about 100 mg of chlorzoxazone, in 100 mL of methanol, 
shake for 15 minutes, and fllter. Transfer 2.0 mL of the ffl- 
trate to a 1 00-mL volumetric fiask, dilute with methanol to 
voJume, and mix: the UV absorption spectrum of this solu¬ 
tion exhtbits maxlma and minima at me same wavelengths 
as that of a slmllar solution of USP Chlorzoxazone RS, con- 
comitantly measured, 

B: The chromatogram of the Assay preparation obtained 
fn the Assoy exhlbits a major peak for chlorzoxazone, the 
retention time of which corresponds to that exhibited in the 
chromatogram of the Standard preparation obtained in the 
Assay. 

Dissolutlon (711 )—[notę—-U se 2-liter vessels for this test.] 
Medium: pH 6.8 phosphate buffer (see under Buffer So¬ 
lutions in the section Reagents , Indicators, and Solutions); 

1800 mL. 

Apparatus 2: 75 rpm. 

Time: 60 minutes. 

Procedurę —Determine the amount of C^HsCINOz dis- 
solved by employing UV absorption at the wavelength of 
maximum absorbance at about 284 nm on filtered portions 
of the solution under test, dlluted with Medium, if necessary, 
in eomparison with a Standard solution of USP Chlorzox- 
azone RS in the same Medium . 

Tolerances —Not less than 75% (Q) of the labeled amount 
of C 7 H. 1 GNO 2 is dissolved in 60 minutes. 

Uniform i ty of dosage units (905): meet the reguire- 
ments. 

Assay— 

1% Acetic acid solution —Diiute 10 mL of glacial acetlc 
acid with water to make 1000 mL of solution. 

Mobile phase —Prepare a filtered and degassed mrxture of 
water, acetonitrile, and glacial acetic acid (70:30:1). Make 
adjustments if necessary (see System Suitability under Chro¬ 
ma tog raphy <621)). 

Internai standard solution— Prepare a solution of phenace- 
tin in acetonitrile containing about 1,25 mg per ml. 

Standard preparation— Dissolve an accurately weighed 
guantity of USP Chlorzoxazone RS quantitatlvely in Mobile 
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phase to obtaln a stock solution having a known concentra- 
tion of about 1.25 mg per mL. Transfer 5.0 ml of this stock 
solution to a 50-mL vo3umetric fiask containing 10.0 ml of 
tnternaf standard solution, di lute with 1% Acetic acid solution 
to volume, and mix. 

Resolution solution —Prepare a solution of p-chlorophenol 
in acetonitrile containing about 8.5 mg per mL. Transfer 
1 mL of this solution to a 50-mL volumetric fiask containing 
4 mL of the stock solution used to prepare the Standard 
preparation and 10 mL of fntemal standard solution, dilute 
with 1% Acetic acid solution to volume, and mix. 

Assay preparation —Welgb and finely powder not fewer 
than 20 Tabfets, Transfer an accurately weighed portion of 
the powder, equivalent to about 125 mg of ehlorzoxazone, 
to a 100-mL volumetric fiask, add about 70 mL of acetoni¬ 
trile, and shake by mechanical means for about 30 minutes. 
Dilute with acetonitrile to vofume, and mix. Filter a portion 
of this soiution, discarding the first 10 mL of the filtrate. 
Transfer 5.0 ml of the elear filtrate to a 50-mL volumetnc 
fiask containing 10.0 mL of Interna! standard solution, dilute 
with 1% Acetic acid solution to vo!ume, and mix. 

Chromatographic system (see Chromatography (621))—The 
liquid chromatograph is eguipped with a 280-nm detector 
and a 4-mm x 30-cm column containing packing LI. The 
flow ratę is about 1.5 ml per minutę. Chromatograph the 
Resolution solution , and record the peak responses as di- 
rected under Procedurę : the relative retention times are 
about 0.7 for phenacetin, 1.0 for chlorzoxazone, and 1.2 for 
p-chlorophenol; and the resolution, R, between the 
chlorzoxazone peak and the p-chlorophenol peak is not less 
than 2.0. Chromatograph the Standard preparation, and re¬ 
cord the responses as directed under Procedurę: the relative 
standard deviation for replicate injections is not morę than 
2 . 0 %, 

Procedurę —Separately inject equal volumes (about 20 pL) 
of the Standard preparation and the Assay preparation In to 
the chromatograph, record the chromatograms, and meas- 
ure the area responses for the major peaks. Calculate the 
guantity, in mg, of C 7 H 0 CINO 2 in the portion of Tablets 
taken by the formula: 

1000C(/Wfe) 

in which Cis the concentration, in mg per mL, of USP 
Chlorzoxazone RS in the Standard preparation ; and R u and R$ 
are the peak response ratios of the chlorzoxazone peak to 
the phenacetin peak obtained frorn the Assay preparation 
and the Standard preparation , respectively. 


Cholecalciferal 



Q/H, i4 0 384.64 

9,10-Secocholesta-5,7,10(1 9)-trlen-3-ol, (3 p f 5Z,7E)-; 
Cholecalciferol [67-97-0]. 

DEFINITION 

Cholecalciferol contains NLT 97.0% and NMT 103.0% of 
cholecalciferol (C 27 H 44 O), 


IDENTIFICATION 
® A. BNFRARED Absorption (197K) 

Wavelength rangę: 2-12 pm 
® B. Ultraviolet Absorption (197U) 

Analytical wavelength: 265 nm 
Sample solution: 10 pg/mL in alcohol 
Acceptance criteria: Meets the requirements in the 
chapter. Absorptiyitles do not differ by morę than 
3.0%. 

° C 

Sampie solution: 0.5 mg in 5 mL of chloroform 
Analysis: Add 0.3 mL of acetic anhydnde and 0.1 mL of 
sulfuric acid to the Sample solution f and shake 
vigorously, 

Acceptance criteria: A bright red color is produced, 
and it rapidly changes through vio!et and blue to 
green. 

■ D, Thin-Layer Chromatography 

[Notę —For the Standard solution and the Somple solution, 
follow these procedures: use low-aetinic glassware, dis- 
solve the samples without heating, and use the Solu¬ 
tions immediatdy.] 

Diluent: 10 mg/mL of sąualane tn chloroform 
Standard solution: 50 mg/mL of USP Cholecalciferol RS 
in Diluent 

Sample solution: 50 mg/mL of Cholecalciferol in 
Diluent 

Chromatographic system 

(See Chromatography (621), Thin-Layer Chromato¬ 
graphy.) 

Modę: TLC 

Adsorbent: 0.25-mm layer of chromatographic silica 
gel mlxture 

Application volume: lOpl 

Developlng solvent system: Cyclohexane and diethyl 
ether (1:1) 

Spray reagent: 20 mg/mL of acetyl chloride in anti- 
mony trichloride TS 
Analysis 

Samples: Standard solution and Sample solution 
[NOTĘ—Perform the development and subseguent oper- 
ations tn the dark,] 

Place the piąte in a chamber containing and equilt- 
brated with Developing solvent system , Develop until 
the solvent front has moved about 15 cm above the 
linę of application. Remove the piąte, allow the solvent 
to evaporate, and spray with Spray reagent. 

Acceptance criteria: The Sample solution shows a yel- 
lowlsh-orange area (cholecalciferol) havtng the same 
value as the area of the Standard solution and may 
show below the cholecalciferol area a violet area, attrib- 
uted to 7-dehydrocholesterol. 

ASSAY 
* Procedurę 

Dehydrated hexane: Prepare a chromatographic col¬ 
umn by packing a chromatographic tubę, 8 cm x 
60 cm, with 500 g of 50- to 250-jum chromatographic 
siliceous earth, activated by drying at 150° for 4 h. (See 
Chromatography (621), Column Chromatography.) Pass 
500 mL of hexane through the column, and collect the 
efuate En a glass-stoppered fiask. 

Mobile phase: n-Amyl alcohol in Dehydrated hexane (3 
in 1000) 

System suitabrKty solution: 250 mg of USP Vitamm D 
Assay System SultabElity RS in 10mL of a mixture of 
toluene and Mobile phase (1:1), Heat this solution, 
under reflux, at 90° for 45 min, and cool. [Notę —This 
solution contains cholecalciferol, precholecalciferol, and 
trons-choleca Iciferol,] 

[NOTĘ— For the stock Solutions, follow these procedures: 
use low-actinic glassware, dissolve the samples without 
heating, and prepare the Solutions fresh daily,] 
Standard stock solution: 0.6 mg/mL of USP Cholecal¬ 
ciferol RS in toluene 
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Standard solution: 120 pg/mL of USP Cholecalciferol 
RS in Mobile phase, prepared from Standard stock 
solution 

SampJe stock solution: 0.6 mg/mL of ChoJecalciferol in 
toluene 

Sample solution: 120 pg/mL of Cholecalciferol in Mo¬ 
bile phase, prepared from Sample stock solution 
Chrom atogra pnie system 
(See Chromatograpny (621), System Suita bili ty.) 

Modę: LC 

Detector: UV 254 nm 
Column: 4.6-mm x 25-crn; packing L3 
injection size: 5-10 pl 
System suitability 
Sample: System suitability solution 
[Notę—T he relative retention times for prechole- 
calciferol, trons-cholecalciferol, and cholecalciferol are 
0.4, 0,5, and 1.0, respectlvely.] 

Suitability requirements 

Resolution: NLT 1.0 between frarcs-cholecaldferol 
and precholecalcifero! 

Relative standard deviation: NMT 2,0% for the peak 
response of cholecaitiferol 

Analysis 

Sampies: Standard solution and Sample solution 
Caiculafe the percentage of cholecalciferol (C 27 H^O) in 
the portion of Cholecalciferol taken: 

Result = (ru/fs) x (G i Cu) x 1 00 

r u = peak response from the Sample solution 

r$ = peak response from the Standard solution 

Cs = concentration of USP Cholecalciferol RS in the 
Standard solution (pg/mL) 

C u - concentration of Cholecalciferol in the Sample 
solution (pg/mL) 

Acceptance critena: 97,G%-103,0% 

SPEOF1C TESTS 

• 0PTICAL ROTATION, Specific Rotation (781S) 

Sample solution: 5 mg/mL in alcohol. [Notę —Prepare 
and use the solution without delay. Use Cholecalciferol 
from a Container opened not longer than 30 min.] 
Acceptance critena: +105° to +112° 

ADDITIONAL REQUIREMENT$ 

a IPackaginc and Storage: Preserve in hermeticalJy sealed 
containers under nitrogen, and storę in a cool place pro- 
tected from light, 

* USP reference standards <ll) 

USP Cholecalciferol RS 

USP Yitamin D Assay System Suitability RS 


Cholecalciferol Capsyies 

DEFINITiON 

Cholecalciferol Capsules contain a solution of Cholecalciferol 
in an edibfe oil or other suitable vehicle. Cholecalciferol 
Capsules contain NLT 90.0% and NMT 110.0% of the 
fabeled amount of vitarnin D as cholecalciferol (C^H-uO), 

IDENTIFICATION 

* A. The retention time of the major peak for cholecaidf- 

ero! of the Sample solution corresponds to that of Stan¬ 
dard solution A, as obtatned in the Assay . 

ASSAY 

* Procedurę 

[Notę—U se low-actinic glassware throughout this 
procedurę.] 


Mobile phase: n-Hexane and Isopropyl alcohol (99:1) 
System suitability solution: 250 mg of USP Vitamin D 
Assay System Suitability RS in 10 mL of n-hexane, Heat 
this solution under reflux, at 60° for 1 h, and cool. 
[Notę —This solution contains cholecalciferol, prechole- 
calciferol, and trons-cholecaldferoL] 

Standard stock solution: 50 pg/ml of USP Cholecalcif¬ 
erol RS in n-hexane. [Notę —Prepare this solution fresh 
daily.j 

Standard solution A: 5 pg/ml of USP Cholecalciferol 
RS in n-hexane from the Standard stock solution 
Standard solution B: Transfer a 5-rrtl volume of the 
Standard stock solution to a Container having a polytef- 
lined screw cap. Dispiace the air with nitrogen and heat 
at 60° for 1 h under a nitrogen atmosphere, and tooL 
Quantitatively transfer the solution to a 50-mL volumet- 
ric fiask, and di lute with n-hexane to volume, 

Sample solution: Weigh NLT 30 Capsules in a tared 
weighing bottle. With a sharp blade or by other appro- 
priate means, carefully open the Capsules, without lass 
of the shell materiał, and transfer as much as possible of 
the combined Capsule contents to a suitable Container. 
Remove any adhering substance from the emptied Cap¬ 
sules and shell remains by washing with several smali 
portions of mhexane. Discard the washings, and allow 
the empty Capsules and shell remains to dry in a cur- 
rent of dry air until the odor of n-hexane is no longer 
perceptible. Weigh the empty Capsules and shell re¬ 
mains in the odginał tared weighing bottle, and calcu- 
late the average net weight per Capsule by difference, 
Dissolve a portion of the combined Capsule contents In 
r?-hexane to prepare a cholecalciferol solution with a 
nominał concentration of 5 pg/mL, 

Chromatographic system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 265 nm 

Column: 4.6-mm x 15-cm; 3-pm packing L8 
Fiow ratę: 1 mL/min 
Injection volume: 10 pL 
System suitability 
Sample: System suitability solution 
[NOTĘ—The relative retention times for prechole- 
calciferoi, trom-cholecalciferol, and cholecalciferol are 
0.5, 0.6, and 1.0, respectively.] 

Suitability reguirements 

Resolution: NLT 1 between the precholecalciferoI 
and tnm-cholecafciferol peaks 

Relative standard deviation: NMT 2.0% for the cho¬ 
lecalciferol peak 
Analysis 

Sam pies: Standard solution A, Standard solution 8, and 
Sample solution 

Cholecalciferol response factor 

Caicuiate the cholecalciferol response factor, % 

Fc = G/fj- 

Cs - concentration of USP Cholecalciferol RS in 
Standard solution A (pg/mL) 
fs = peak area of cholecalciferol from Standard 
solution A 

Precholecalcifero! response factor 

Caicuiate the concentration, C$, in pg/mL, of 
cholecalciferol in Standard solution B\ 

Cs = Fc x 6 

F c = cholecalciferol response factor 
Cs - peak area of cholecalciferol from Standard 
solution B 

Caicuiate the concentration, in pg/mL, of 
precholecalciferol in Standard solution B: 

C pm = Cs — C s, 
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& = concentration of USP Cholecalciferol RS in 

Standard soiution A (pg/mL) 

Cs - concentration of cholecalciferol in Standard 
soiution 8 (pg/mL) 

Calcu łatę the response factor, f^, for 
precholecalciferoi: 



C pre - concentration of precholecaldferol (pg/mL) 
r p - peak response of precholecaldferol from 
Standard soiution B 

Content of vitamin D 

Calculate the percentage of the labeled amount of 
vitamin D as cholecalciferol (C 27 H.nO} in the portion 
of Capsules taken: 

Result - {[(fc x r c ) + (F m x r^/Cu) x 1 00 

Fę = response factor for cholecalciferol 
r c = peak area of cholecalciferol from the Sample 
soiution 

Fpre = response factor for precholecalciferoi 
r pfe = peak area of precholecaldferol from the 
Sampie soiution 

Cu = nominał concentration of cholecalciferol in the 
Sample soiution (pg/mL) 

Acceptance criteria: 90.0%-!10.0% 

PERFORMANCE TESTS 

* Desintegration (701) 

Buffer soiution: 0,05 M acetate buffer, prepa red by 
mixing 2.99 g of sodium acetate and 1 .66 mL of gladal 
acettc acid with water to obtain a 1000-mL soiution 
having a pH of 4,5 ± 0,05 
1 m m e rs i o n fluid: Buffer soiution 
Time: 45 min 

Acceptance criteria: Meet the requlrements 
o Unoformsty of Dosage Units (905): Meet the 
requirements 

ADDITGONAL REQUIREMENT5 

* PACKAGING and Storage: Presen/e in tight, light-resistant 
containers. 

* Labeung: Label the CapsuJes to indleate the content of 
cholecaldferoi, in mg. the actMty may be expressed also 
in terms of USP Units, on the basis that 40 USP Vitamin 
D Units = 1 pg. 

O USP Reference Standards (11) 

USP Cholecalciferol RS 

USP VItarnin D Assay System Suitability RS 


Cholecalciferol Soiution 


DEFINITION 

Cholecalciferol Soiution is a soiution of Cholecalciferol in an 
edfble vegetable oil, in Polysorbate 80, or in Propylene 
GlycoL It contains NIT 90,0% and NMT 120.0% of the 
labeled amount of vltamjn D as cholecalciferol (C 2 ? H^O), 

ASSAY 

® Procedurę 

Mobile phase: Hexane and pentanol (997:3) 

Standard stock soiution: Disso!ve USP Cholecalciferol 
RS in toJuene, and dii u te with Mobile phase to 50 fig/ 
mL, [Notę—P repare this soiution fresh daily.] 

Standard soiution A: 5 pg/mL from Standard stock so¬ 
lu tion In Mobile phase, [NOTĘ—Storę at a temperaturę 
not above 0°.] 

Standard soiution B: Transfer 5.0 mL of Standard stock 
soiution to a round-bottom fiask fltted with a reflux eon- 
denser. Displace the air with nttrogen, and reflux for 1 


h in a water bath under a nitrogen atmosphere to ob¬ 
tain a soiution containing cholecalciferol and prechole- 
calciferol Cool, transfer the soiution with the a id of sev- 
eral portions of Mobile phase to a 50-rnl volumetric 
fiask, and dl lute with Mobile phase to volume. 

Sample soiution: Equivalent to 5 pg/mL of cholecalcif¬ 
erol Sn Mohiie phase from an accurately measured vol- 
ume of Cholecalciferol Soiution 
Chromatographic system 
(See Chromatography (621), System Suitability,) 

Modę: LC 

Detector: UV 254 nm 
Column: 4.6-mm x 25-cm; packing L3 
Flow ratę: 2 m L/min 
Injection size: 10pL 
System suitability 
Sample: Standard soiution B 
[NOTĘ—The relative retention times for prechole¬ 
caldferol and cholecalciferol are about 0.4 and 1,0, 
respective)y.] 

Suitability requrrements 

Resolution: NLT 1,0 between the precholecaldferol 
peak and the cholecalciferol peak 
Relative standard deviation: NMT 2,0% 

Analysis 

Samples: Standard soiution A, Standard soiution B t and 
Sample soiution 

Cholecalciferol response factor 
Calculate the cholecaldferoi response factor, F c : 

Fc = Q/r s 

Cs - concentration of USP Cholecalciferol RS in 
Standard soiution A (pg/mL) 
fr =- peak area of cholecalciferol from Standard 
soiution A 

Pre-cholecaldferol response factor 

Calculate the concentration, Cs, in jug/mL, of 
cholecalciferol in Standard soiution B: 

Cs - Fc x fs 

fc ” response factor for chofecalcifero! 

Fi - peak area of cholecalciferol from Standard 
soiution B 

Calculate the concentration, C pn/ in pg/mL, of pre- 
cholecalciferol: 

Cp*=Cs-Cs 

Cs - concentration of USP Cholecaldferoi RS in 
Standard soiution A (pg/mL) 

Cj = concentration of cholecalciferol in Standard 

soiution B (pg/mL) 

Calculate the response factor, F pre/ for pre- 
cholecalciferol: 

F— C prd tp 

Cpt e ~ concentration of pre-chofecalciferol (pg/mL) 
r p - peak response of pre-cholecaldferol from 
Standard soiution B 

Content of vitamin D 

Calculate the percentage of the labeled amount of 
vitamin D as cholecalciferol (C 27 H 44 O) in the portion 
of the Cholecalciferol Soiution taken: 

Result - {[(fc x r c ) + (fpre x r pre )]/Q x 1 00 

fc - response factor for chofecaldferól 
rc - peak area of cholecalciferol from the Sample 
soiution 

- response factor for pre-cholecaldferol 
r m - peak area of pre-cholecalciferol from the 
Sampie soiution 
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Cu =i nominał concentration of cholecaldfero! in the 
Sampie solution (pg/mL) 

Acceptance criteria: 9G.G%-1 20*0% 

ADDDTIGNAL REQUIREMENTS 

■ PACKACING and Storace: Preserve in tight, light-resistant 
containers, 

* Labeling: Label it to indicate the concentration, in 

mg/mL, of cholecateiferok Labef it also to State that it is 
to be used for manufacturing only. 

* USP Reference Standards (11) 

USP CholecąJdferol RS 


Choliestyramme Resin _ 

Cholestyramine. 

Cholestyramine [11041 -12-6]. 

» Cholestyramine Resin is a strongly basie anion- 
exchange resin in the chloride form, consisting of 
styrene-divinylbenzene copolymer with quater- 
nary ammonium functional groups. Each g ex- 
changes not less than 1.8 g and not morę than 
2.2 g of sodium glycocholate, calculated on the 
dried basis. 

Packaging and storage— Preserve in tight containers, 

USP Reference standards (11 )•— 

USP Cholestyramine Resin RS 

Identification —Infrared Absorpdon (197K). 

pH (791): be twe en 4,0 and 6,0, in a sfurry (1 in 100). 

toss on drying (731)—Dry over phosphorus pentoxide at 

a pressure not exceeding 50 mm of mercury at 70 D for 

16 hours; it loses not morę than 12.0% of its weight 

Residue on Hgmtion (281): not morę than 0,1%, 

Delete the following: 

# Heavy metals, Method U (231): 0,002%,# ^m^i i-j a n- 2 oiB) 
Dialyzabie guatemary amines— 

pH 9,2 Buffer —Transfer 3.80 g of sodium bo ratę dec- 
ahydrate to a 1000-mL volumetric fiask, dissofve in and di- 
lute with water to vo!ume, and mix. 

Bromothymol blue solution —Transfer 150 mg of 
bromothymol blue and 405 mg of sodium carbonate to a 
100-mL volumetnc fiask, diiute with water to volume, and 
mix. 

Standard sokition —Take 1 mL of 60% benzyltrimethylam- 
monium chloride solution, accurately pipeted, and diiute 
quantitatively, and stepwise, with water to obtain a stock 
solution having a concentration of 0.2 ± 0.01 mg per mL 
[NOTĘ—Prepare this solution freshj. Cut a 20- to 25-cm 
piece of celfulose dialysis tubing* having a molecular weight 
cut-off that falls within the 6,000 to 14,000 rangę and a dry 
fiat width of 5 to 9 cm, and place it in water to hydrate 
until pliable, appropriately sealing one end. Pipet 5 mL of 
the stock solution into the tubing, add 5 mL of water, ap- 
propriately seal the open end, place the tubę in a suitable 
vessel containing 100 mL of water so that it is completety 
immersed in the water, and stir the fluid for 1 ó hours to 
effect dialysis. 

Test solution—Cut a 20- to 25-cm piece of cellulose dialy- 
sis tubing* having a molecular weight cut-off that falls 
within the 6,000 to 14,000 rangę and a dry fiat width of 5 
to 9 cm, and place it In water to hydrate unti] piiable, ap- 

*A suitable tubing is Spectra/Por 1, Item #132 665, avaifable From Spectrum 
Laboratories. Inc, (www.spectrapor.camy or equivaient 


propriately sealing one end. Weigh 2 + 0,01 g of Cholestyr¬ 
amine Resin, and carefully transfer the specimen into the 
tubing, taklng care to ensure that nonę adheres to the up- 
per walls of the tubing. Add 10 mL of water to the contents 
of the tubę, appropriately seal the open end, and place the 
tubę in a suitable vessel containing 100 mL of water so that 
it is completely immersed in the water. Stir the fluid for 
1 6 hours to effect dialysis. 

Procedurę —Pipet the following into each of Lhree 
separators: Separator 1—5 mL of Standard solution , 5 mL of 
pH 92 Buffer , 1 mL of Bromothymol blue solution , and 10 mL 
of chloroform; Separator 2—5 ml of Test solution, 5 mL of 
pH 9,2 Buffer , 1 mL of Bromothymol blue solution i, and 10 mL 
of chloroform; Separator 3—5 mL of water, 5 mL of pH 9,2 
Buffer t 1 ml of Bromothymol blue solution, and 10 mL of 
chloroform, Shalce each separator vigorously for 1 minutę, 
allow the phases to separate until the chloroform phase is 
elear, and collect the chloroform extracts in separate 25-mL 
vofumetric flasks. Repeat the extraction process with a sec- 
ond 10-mL portion of chloroform, and combine with the 
previous extracts. Diiute each solution with chloroform to 
volume, If necessary, and mix, Concomitantly determine the 
absorbances of the Test solution and the Standard solution at 
the wavelength of maximum absorbance at about 420 nm ( 
with a suitable spectrophotometer, using the solution from 
Separator 3 as the blank: the absorbance of the Test solution 
does not exceed that of the Standard solution (0,05% as 
benzyltrimethylammonium chloride). 

Chloride content— To about 750 mg of Cholestyramine 
Resin, accurately weighed, add 100 mL of water and 50 mg 
of potassium nitra te, Add, with stirring, 2 mL of nitric acid, 
and ti tratę with 0.1 N silver ni tratę VS, determining the 
endpoint potentiometricaHy, and using a siiver-gtass elec- 
troae system, Each ml of 0,1 N silver nitrate is equivalent to 
3.545 mg of Cl. Not less than 1 3,0% and not morę than 
17.0% ot Cl, calculated on the dried basis, is fuund. 
Exdhange capacity— 

Mobile phase —Prepare a fiitered and degassed mixture of 
0.08 M monobasic potassium phosphate and acetonitrile 
(65:35). Adjust with phosphoric add to a pH of 3,0. Make 
adjustments if necessary (see System Suitabiiity under Chro¬ 
ma tography (621)), 

Potassium phosphate buffer— Transfer about 4 g of mono¬ 
basic potassium phosphate and about 12 g of dioasic potas¬ 
sium phosphate to a 1-liter volumetric fiask. Dissolve in and 
diiute with water to volume, and mix, 

Sodium glycocholate solution —Transfer about 15 g of so¬ 
dium glycocnolate to a 500-mL volumetrie fiask, and dts- 
solve in and diiute with Potassium phosphate buffer to vol- 
ume. 

Reference solution —Pipet 4.0 mL of Sodium glycocholate 
soiution into a 100-mL volumetnc fiask, and diiute with 
water to volume. 

Standard solution —Transfer about 100 mg of USP Chole¬ 
styramine Resin RS, accurately weighed, to a 25-mL conical 
fiask. Pipet 15.0 mL of Sodium glycocholate solution into the 
fiask, and stir by mechanical means for 2 hours. Transfer the 
contents to a centrifuge tubę, and centrifuge for 15 min- 
utes. Transfer 5,0 mL of the supernatant to a 50-mL volu- 
metric fiask, and diiute with water to volume, 

System suitabiiity solution —Prepare a solution in water 
containing, in each mL, about 0.6 mg of sodium glycocho¬ 
late and about 0.3 mg of taurodeoxycholic add. 

Test solution —Transfer about 100 mg of anhydrous Chole¬ 
styramine Resin, accurately weighed, to a 25-mL conical 
fiask. Pipet 15.0 mL of Sodium glycocholate solution into the 
fiask, and stir by mechanical means for 2 hours. Transfer the 
contents to a centrifuge tubę, and centrifuge for 15 min- 
utes. Transfer 5.0 mL of the supernatant to a 50-mL volu- 
metrtc fiask, and diiute with water to volume. 

Chromatogrophic system (see Chromatography (621))—The 
liguśd chromatograph is eguipped with a 214-nm detector 
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and a 3.9-mm x 30-cm column that contains packing LI. 
The flow ratę is about 1.5 mL per minutę, Chromatograph 
the System suita bili ty solution, and record the peak responses 
as directed for Procedurę: the resofution, R, between sodium 
glycocholate and taurodeoxycholic acid is not less than 1,5, 
Chroma tog raph the Reference solution, and record the peak 
responses as ćiirected for Procedurę: the tai ling factor is not 
morę than 2,5; and the relative standard devfation for repli- 
cate injections is not morę than 1.5%. 

Procedurę —Separately inject equaJ volumes (about 50 pL) 
of the Reference solution, the Standard solution, and the Test 
solution into the chromatograph, record the chromato- 
grams, and measure the responses for the major peaks. Cal¬ 
cu late the quantity, in mg, of sodium glycocholate absorbed 
on each g of the Resin tal<en by the formoEa: 

M(2.5/> - rd)Wi i (2,5 rn - r0 W u 

in which M is the stated value, in mg, of sodium glycocho¬ 
late absorbed per g of USP Cholestyramine Resin RS; rnfu, 
and rs are the peak responses obtained from the Reference 
solution, the Test solution, and the Standard solution , respec- 
tivety; Wu is the weight, In mg, of Cholestyramine Resin, 
calculated on the dried basis, taken to prepare the Test solu¬ 
tion; and es the weight, in mg, of USP Cholestyramine 
Resin RS taken to prepare the Standard solution: 


Cholestyramirae for OraB SuspensSon 

» Cholestyramine for Orał Suspension is a mix- 
ture of Cholestyramine Resin with suitable extipi- 
ents and coloring and flavoring agents. It con¬ 
tains not less than 85.0 percent and not morę 
than 115.0 percent of the labeled amount of 
dried cholestyramine resin. 

Patkaging and storage—Preserve in tlght containers. 

USP Reference standairds {11}— 

USP Cholestyramine Resin RS 

Identification—Transfer a quantity of Cholestyramine for 
Orał Suspension, equivalent to about 500 mg of dried chole¬ 
styramine resin, to a suitable fiask, add 100 mL of 0.1 N 
hydrochloric acid, stir to suspend the solid, and heat on a 
steam bath for lOminutes. Filter, wash the residue with 
three 50-mL portions of water, and dry at 70° and at a 
pressure not exceeding 50 mm of mercury for 1 6 hours: the 
IR absorption spectrum of a potassium bromide dispersion 
of the residue so obtained exhibits maxima oniy at the same 
waveiengths as that of a similar preparation of USP Chole¬ 
styramine Resin RS. 

Ufiiformity of dosage units (905): meets the require- 
ments for Weight Variation . 

Assay— 

Mobile phase, Potassium phosphate buffer, Sodium 
glycocholate solution, Reference solution, Standard solution , 
System su i ta bility solution, and Chromatogmphic system —Pro- 
ceed as directed in the test for Fxrhangp capodty unrter Chn- 
lestyramine Resin . 

Test solution —-Transfer an accuratefy weighed portion of 
Cholestyramine for Orał Suspension, equivalent to about 
100 mg of cholestyramine resin, to a 25-mL contcal fiask. 
Pipet 15.0 mL of Sodium glycocholate solution into the fiask, 
and stir by mechanical means for 2 hours. Transfer the con- 
tents to a centnfuge tubę, and centrifuge for 1 5 minutes. 
Transfer 5.0 mL of the supernatant to a 50-mL vo3umetric 
fiask, and dilute with water to volume. 

Procedurę —Separately inject equal vo!umes (about 50 pL) 
of the Reference solution , the Standard solution, and the Test 


solution into the chromatograph, record the chromato- 
grams, and measure the responses for the major peaks. Cal¬ 
cu la te the guantity, in mg, of cholestyramine resin per mg 
of Cholestyramine for Ora! Suspension taken by the formula: 

[iW(2.5r* *- fu)Ws] i [(2.5* - r s )W u Q] 

in which M is the stated value, in mg, of sodium glycocho¬ 
late absorbed per g of USP Cholestyramine Resin RS; r Uf 
and r* are the peak responses obtained from the Reference 
solution, the Test solution, and the Standard solution , respec- 
tive!y; W s is the weight, In mg, of USP Cholestyramine Resin 
RS taken to prepare the Standard solution; Wu is the weight, 
in mg, of Cholestyramine for Orał Suspension taken to pre¬ 
pare the Test solution; and Q is the quantity of sodium 
glycocholate absorbed per g of dried cholestyramine resin, 
as obtained in the test for Exchange capacity under Chole¬ 
styramine Resin. 


Chromie Chloride 


CrClj ■ 6H 2 0 266.45 

Chromium chloride (CrCI 3 ) hexahydrate; 

Chromtum(3+) chloride hexahydrate [10060-12-5]. 

CrCl 3 15836 

Anhydrous [10025-73-7]. 

DEFINITION 

Chromie Chloride contains NLT 98.0% and NMT 101.0% of 

CrCh ■ 6H 2 0, 

IDENTIFICATION 

o A. 

Analysis: To 5 mL of a solution (1 in 250) in a test 
tubę, add 1 mL of 5 N sodium hydroxide and 10 drops 
of 30% hydrogen peroxide, and heat gently for about 2 
min. 

Acceptance criteria: A yellow color develops. 

o B. 

Analysis: To 5 mL of a solution (1 in 250) in a test 
tubę, add 5 drops of stlver nitrate TS. 

Acceptance criteria: A white, curdy precipitate that is 
insoluble in nitric acid is formed. 

ASSAY 

* Procedurę 

Sample solution: DIssolve 04 g of Chromie Chloride in 
1 00 mL of water contained in a glass-stoppered, 

500-mL conical fiask. Add 5 mL of 5 N soaium hydrox- 
ide, and mix, Pipet slowly 4 mL of 30% hydrogen per- 
oxide into the fiask, and boif the solution for 5 min. 

Cool the solution sfightly, and add 5 mL of nickel suh 
fate solution (1 in 20), Boi! the solution until no morę 
oxygen is evolved, Cool, and add 2 IM sulfurfc acid 
dropwise until the coior of the solution changes from 
yellow to orange. Add to the fiask a freshly prepared 
solution of 4 g of potassium iodlde and 2 g of sodium 
bicarbonate in 100 mL of water, then add 6 mL of hy- 
drochloric acid. Immedlately insert the stopper in the 
fiask, and aflow to stand In the dark for 10 min. Rinse 
the stopper and the sides of the fiask with a few mL of 
water. 

Analysis: Titrate the liberated iodine with 0.1 N sodium 
thiosulfate VS to an orange colon Add 3 mL of starch 
TS, and continua the titration to a blue-green endpoint. 
Each mL of 0,1 N sodium thiosulfate is equiva!ent to 
8.882 mg of chromium chloride hexahydrate (CrCb ■ 
6H 2 0). 
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Acceptance criteria: 98.0%-101.0% 

IMPURfTIES 

o Chloride and Sulfate, Suifate(22T) 

Sample solution: Dissolye 2.0 g of Chromie Chloride in 
10 mL of water. Add 1 ml of 3 N hydrochloric acid, 
and fi [ter if necessary to obtain a elear solution. Wash 
the filter with two 5-mL portions of water, and dilute 
with water to 40 mL. 

CoiiLrul suluUon: Piepare di diiecLed in Li te Sample su- 
lution, but use 1,0 g of the substance under test. After 
the filtration step, add 0.10 mL of 0.020 N sulfurlc add. 
Anafysis: To each solution add 3 mL of barium chloride 
TS, mix, and allow to stand overnlght. Decant most of 
the supernatants, without disturbing the precipitates, 
but leaying twice the vo!ume of liguid in the ControI 
solution as in the Sample solution. Dilute each solution 
with water to 25 mL, and sonicate for 1 min. 
Acceptance criteria: Any turbidity in the Sample solu¬ 
tion does not exceed that In the Contro/ solution 
( 0 . 01 %). 
o Iron (241) 

Test preparation: Dissolve 1.0 g of Chromie Chloride in 
100 mL of water. Transfer 10 mL of thrs solution to a 
100-mL color comparison tubę. Dilute with water to 
45 ml, add 2 mL of hydrochloric acid, and mix. 
Analysls: Proceed as directed for Procedurę , except add 
15 mL of butyl alcohol to the Test preparation and the 
Standard Preparation at the same time that the Ammo- 
nium Thiocyanate Solution is added, Shake for 30 s, and 
allow the layers to separate. 

Acceptance criteria: The color in the upper butyl alco¬ 
hol layer from the Test preparation Is not darker than 
that from the Standard Preparation (NMT 0.01%). 

SPECIFiC TESTS 

* INSOLUBLE IVlATTER 

Sample: 10g 

Analysis: Transfer the Sample to a 250-mL beaker. Add 
100 mL of water, cover the beaker, and beat to boiling, 
Digest the hot solution on a steam bath for 30 min, 
and fi fter through a tared filtering crucible of frrte po- 
rosity. Rlnse the beaker with hot water, passing the rins- 
ings through the filter, and wash the filter witn hot 
water untif the last washing is colorless, Dry the filter at 
105°. 

Acceptance criteria: The weight of the residue does 
not exceed 1 mg (0.01%). 

* SUBSTANCES NOT PRICIPITATED BY AMMONIUM HYDR0XIDE 

Sample: 2.0 g 

Analysis: Dissolye the Sample in 80 mL of water, heat 
the solution to boiling, and add a slight excess of am- 
monium hydroxide. Continue heating to remove the 
excess ammonia. Cool, dilute with water to 100.0 mL, 
and mix. Pass through a retentive filter, and transfer 
50.0 mL of the elear filtra te to an eyaporating dish that 
preyiously has been ignited and tared. Add 0.5 ml of 
sulfurlc acid to the filtra te, and evaporate on a steam 
bath to dryness. Heaf gently to remove the excess acid, 
and ignite gently. 

Acceptance criteria: The weight of the residue does 
not exceed 2.0 mg (0.20% as sulfate). 

ADDITflONAL REQU9REMENTS 

* Packagimc and Storage: Preserve in tlght containers. 


Chromie €8i8orBde Injection 


contains not less than 90.0 percent and not morę 
than 110.0 percent of the labeled amount of 
chromium (Cr). 

Fackaging and storage—Preserve in single-dose or multi- 
ple-dose containers, preferably of Type ! or Type II glass. 
Lahelirtg—La bel the Injection to indicate that it is to be 
diluted to the appropriate strength with Sterile Water for 
Injection or other suitable fluid prior to administration, 

USP Reference standairds (11)— 

USP Endotoxln RS 

Identification—The Assay preparation , prepared as db 
rected in the Assay, exhiblts an absorption maximum at 
about 360 nm when tested as directed for Procedurę in the 
Assay. 

Bactenaf Endoioxins Test (85)—It contains not morę 
than 16.70 USP Endotoxin Units per pg of chromium. 
pH (791): between 1.5 and 2.5. 

Other reguirements—It meets the reguirements under in- 
jections and Impianted Drug Products (1). 

Assay— 

Sodium chloride solution —Dissolve 54 g of sod rum chlo¬ 
ride in water, dilute with water to 2000 mL, and mix. 

Chromium stock solution —Transfer 2,829 g of potassium 
dichromate, aeeurately weighed, to a 1000-mL yolumetric 
ffask, dissolve in water, dilute with water to volume, and 
mix. Thls solutlon contains 1000 fig of chromium per mL. 
Storę in a polyethylene bottle. 

Standard preparations —Pipet 10 ml of the Chromium 
stock solution into a 1000-mL yolumetric fiask, dilute with 
water to volume, and mix. Transfer 10.0 mL and 20.0 mL, 
respectiveiy, of thls stock solution to separate 100-mL yolu¬ 
metric flasks, and transfer 1 5.0 mL and 20.0 mL, respec- 
tively, of the stock solution to separate 50-mL yolumetric 
flasks. Add 20 mL of Sodium chloride solution to each 100-mL 
yolumetric fiask, and 10 mL of Sodium chloride solution to 
each 50-mL yolumetric fiask, dilute the contents of each 
fiask with water to voiume, and mix. These Standard prepa¬ 
rations contain, respectiveiy, 1,0, 2.0, 3.0, and 4.0 pg of 
chromium per mL. 

Ass ay prepara tion— Tra n sf e r a n a c cu ra tely m e a s u red vo I- 
ume of Injection, equivalent to about 60 pa of chromium, 
to a 25-mL yolumetric fiask. From the labefed amount of 
sodium chloride, if any, in the Injection, calcufate the 
amount, in mg, of sodium chloride in the volume of Injec- 
tion taken, and add sufficient Sodium chloride solution to 
bring the to tal sodium chloride content of the fiask to 
135 mg. Dilute with water to volume, and mtx. 

Procedurę —Concomitantly determine the absorbances of 
the Standard preparations and the Assay preparation at the 
chromium emission linę of 357.9 nm, with a suitable atomie 
absorption spectrophotometer (see Atomie Absorption Spec- 
troscopy (852)) eguipped with a chromium hollow-cathode 
lamp and an air-acetylene flame, ustng a 1:5 difution of the 
Sodium chloride solution as the blank. Plot the absorbances 
of the Standard preparations versus concentration, in pg per 
mL, of chromium, and draw the straight linę best fitting the 
four plotted points. From the graph so obtained, determine 
the concentration, in pg per mL, of chromium in the Assay 
preparation. Cnfculatc tnc guantity, in pg, of chromium in 
each mL of the Injection taken by the formula: 

25 C/l/ 

in which C is the concentration, in pg per mL, of chromium 
in the Assay preparation , and V is the yofume, in mL, of 
Injection taken. 


» Chromie Chloride Injection is a sterile solution 
of Chromie Chloride in Water for Injection. It 
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Sodiym Chromate Cr 51 BirigectBon 

Chromie acid (H 2 51 Cr 04 ), disodium salt, 

Disodium chromate (Na 2 51 CrQ 4 ) [7775-1 1“3|. 

» Sodium Chromate Cr 51 Injection is a stenie 
solution of radioactive chromium ( 51 Cr) processed 
in the form of sodium chromate in Water for In- 
jection. For those uses where an isofonic solution 
is required, Sodium Chloride may be added in 
appropriate amounts as provided under Injections 
and Implanted Drug Products (1), Chromium 51 is 
produced by the neutron bombardment of en- 
riched chromium 50, 

Sodium Chromate Cr 51 Injection contains not 
less than 90.0 percent and not morę than 
110.0 percent of the labeled amount of 51 Cr as 
sodium chromate expressed in megabecquerels 
(millicuries) per mL at the time indicated in the 
labeiing, The sodium chromate content is not 
less than 90.0 percent and not morę than 
110.0 percent of the labeled amount The spe- 
cifie activity is not less than 370 megabecguerels 
(10 millicuries) per mg of sodium chromate at 
the end of the expiry period. Other Chemical 
forms of radioactivity do not exceed 10.0 percent 
of the total radioactivity, 

Packaging and sforage—Preserve tn single-dose ar in 
multiple-dase containers. 

LabeBing—Label it to inefude the following, in addition to 
the Information speeffied for Lobeiing (7), Labeis and Labefing 
for Injectable Products : the time and datę of calibration; the 
amount of sodium chromate expressed in pg per ml; the 
amount of 51 Cr as sodium chromate expressed as total 
megabecquerds (millicuries) and as megabecguerels (milli¬ 
curies) per ml at the time of calibration; a statement to 
indicate whether the contents are intended for diagnostic or 
therapeutic use; the expiration datę; and the statement 
"Caution—Radioactive Materiał." The labeiing Indicates that 
in making dosage calcuiations, correction is to be madę for 
radioactive decay and the quantity of chromium, and also 
indicates that the radioactive half-ltfe of 51 Cr is 27,8 days. 

IU5P Ref ererace standards (11)— 

USP Endotoxin RS 

RadionucBide identifkation (see Radioactivity (821))—Its 
gamma-ray spectrum is identical to that of a specimen of 51 
Cr of known purity that exhibits a photopeak having an 
energy of 0.320 MeV. 

Bacteriai Endotoxins Test (85)—It contains not morę 
than 175/V USP EndotoxEn Unit per ml of the Injection, 
when compared with the USP Endotoxin RS, in which V is 
the maximum recommended total dose, in mL, at the expi- 
ration datę or time. 
jpH (791): between 7,5 and 8,5. 

RadiochenmcaD purity—Place a volume of Injection, ap- 
propriately diluted so that it provides a count ratę of about 
20,000 counts per minutę, about 25 mm from one end of a 
25- x 300-mm strip of chromatographic paper (see Chroma- 
tography (621)), and immediately deveiop with a mlxture of 
5 parts of water, 2 parts of diJute alcohol (9.5 in 10), and 
1 part of ammonium hydroxide. Air-dry the chromatogram, 
and determine the radioactMty distrlbutron by scanning the 
chromatogram with a suitable collimated radiation detector. 
The radtoactivity of the chromate band Is not less than 
90,0% of the total radioactivity. The R? value for the chro¬ 
mate band falls within ±10% of the va!ue found for a 


known sodium chromate specimen when determined under 
identical conditions, 

Other reąuirements—It meets the requirements under tn- 
jectiom and Implanted Drug Products (1); not subject to Con¬ 
tainer contenL 

Assay for sodium chromate— 

Standard stock preparation—D\sso\ve 3.735 g of potas- 
sium chromate in 10G0 mL of water to obtain a solution 
havinq a known concentration of 1.0 mq per mL of chro¬ 
mium. 

Standard preparation —Pipet 0.25, 0.50, 0.75, 0.100, 

0.1 25, and 04 50 mL ofthe Standard stock preparation , ac- 
curately measured, into separate IGO-mL valumetric flasks. 
To eacn fiask add 0.42 mL of 0.1 N sodium bicarbonate, 
and diiute with water to votume to obtatn Solutions having 
finał concentrations of 0,25, 0.50, 0.75, 1.00, 1.25, and 
I.SOjig of chromium per mL. 

Assoy preparation —Use the Injection. 

Blank preparation —Transfer 0.42 mL of 0,1 N sodium bi- 
carbonate fo a 100-mL volumetric fiask, and dilute with 
water to volume. 

Procedurę -^Concom itan tly determine the absorbances of 
the Assay preparation , the Standard preparations f and the 
Blank preparation at the chromium emission linę at 357.7 
nm with a suitable atomie absorption spectrophotometer 
(see Atomie Absorption Spectroscopy (852)) equipped with a 
chromium hollow-cathode lamp and an air-acetylene (fuel- 
rich) flame using water to set tne instrument to zero. Plot 
the absorbances of the Standard p repa rations and the Blank 
preparation versus concentration, in jig per mL, of chro¬ 
mium, and perform a regression analysis. A suitable stan¬ 
dard curve wili have an intercept between -0.002 and 
+0.002, and a regression coefficient of not less than 0.99. 
Using the standard curve so obtained, determine the con¬ 
centration, C, in pg per ml, of chromium in the Injection 
takem Caicuiate the quantity of sodium chromate, in pg per 
ml, by the formula: 

3415C 

in which 3.115 is the conversion factor. 


Chaage to read: 

Assay for radioactivi ty—Using a suitable counting assem- 
bfy 9 * (cn i-Miiy- 1017 ), determine the radioactivity, in MBq (juCi) 
per mL, of Injection by use of a calibrated system as di- 
rected under RadioactMty (821). 


Chromium Cr 51 Edetate Injection _ 

Glycine, N,A/'-1,2”ethanediyib1s[N-(carboxymethyl)]-, 
chrom rum-51 compiex. 

(Ethylenedinitrilo)tetraacetic acid, chromium-51 complex 
[27849-89-4]. 

» Chromium Cr 51 Edetate Injection is a sterile 
solution containing radioactive chromium ( 51 Cr) 
in the form of a complex of chromium (III) with 
edetic acid, present in excess. It is madę isotonic 
by the addition of Sodium Chioride. It contains 
not less than 90.0 percent and not morę than 
110.0 percent of the labeled amount of 51 Cr as 
edetate complex expressed in megabecquerels 
(or microcuries or millicuries) per mL at the time 
indicated in the labeiing. Other chemtcal forms 
of radioactivity do not exceed 5.0 percent of the 
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total radioactiyity. It may contain a suitabie pre- 
servative. It contains not morę than 1 mg of 
chromium (Cr) per mL 

Packaging and storage —Preserve in single-dose or multi- 
ple-dose containers, at a temperaturę between 2 C and 8°. 
Labeling —Label it to rnclude the following, in addition to 
Lhe Information specified for Labeling { 7) f Labels and Labeling 
for Injectable Products-, the time and datę of callbration; the 
amount of 53 Cr as edetate complex expressed as total MBq 
(or mCi) and as MBg (or mCi) per mL at the time of calibra- 
Lion; the expiration datę; and the statement "Cautron—Ra- 
dioactive Materiał/' The labeling indicates that in making 
dosage calculations, correction is to be madę for radioactive 
decay and the quantity of chromium, and also indicates tha: 
the radioactive half-life of 51 Cr is 27.8 days. 

USP Reference standard* (11)— 

USP Endotoxin RS 

Radionuclide identification (see Radioactiyity (821))—Its 
gamma-ray spectrum is identical to that of a spęd men of 51 
Cr of known purity that exhiblts a photopeak naving an 
energy of 0.320 MeV. 

Bactertal Endotoxins Test (85): not morę than 1 75/V/ 
USP Endotoxin Unit per mL of the Injection, in which V h 
lhe maximum recommended total dose, in ml, at the expi~ 
ration datę or time. 
pH (791): between 3.5 and 6,5. 

RadiocbemEcal purity— 

Electrolyte solution —Dissolve 0,2 g of barbital sodium and 
10 g of sodium nitrate in water to make 1000 mL, 

Procedurę— Soak a 2.5-cm x 17,0-cm x 0.22-mm cellulose 
strip in 100 ml of Electrolyte solution for 10 to 60 minutes. 
Remove the strip with forceps, and biot to remove excess 
solution. Attach the strip to the support bridge of an dec- 
trophoresis chamber cantami ng Electrolyte solution , Apply to 
the strip about 10 pi of Injection as a 3-mm band at a 
position 10 cm from the cathode. Attach the chamber 
cover, and perform the eiectrophoresis at 30 V per cm, us- 
ing a stabillzed current Remove the strip from the chamber, 
and biot the ends. Using a suitabie scanner and counting 
assembly, determine the radioactiyity distribution: chromium 

■ 51 Cr edetate moves about 5 cm towards the anodę; and st Cr 
chromie ion moves about 7 cm towards the cathode. The 
radioactmty of the chromium 51 Cr edetate band is not less 
than 95% of the total radioactiyity. 


Change to read: 

Radionuclidic purity *(see Radioactiyity (821))* (C n \ 

20171 —Using a suitabie gamma-ray speetrometer "* 

2 oi 7 ), determine the radioactiyity of each radionuclidic impu- 
rity observed in the gamma-ray spectrum: not morę than 
0.1% of any indMdual im purity is found; and not morę 
than 03% of total impurities is found, 

Chemical purity —Using a validated limit test and a known 
analyticał technigue, demonstrate the absence of any ingre- 
dients and reagents employed in the synthetic process. 
Limit of free chromium— 

Standard solution —DissoNe 0.96 g of chromium potas- 
sium sulfate dodecahydrate and 2.87 g of edetate oisodium 
in 50 mL of water, boil for 10 minutes, coof, adjust with 0.2 
M sodium hydroxide to a pH between 3,5 and 6.5, and 
dilute with water to 100.0 mL to obtain a solution havinq a 
known concentration of about 1 mg of chromium per mL 

Test solution —Use the Injection. 

Procedurę—Concomitantly determine the absorbances of 
the Standard solution and the Test solution at the wavelength 
of maximum absorbance at about 560 nm, with a suitabie 
spectrophotometer, using water as the blank: the absorb¬ 


ance of the Test solution is not morę than that of the Stan¬ 
dard solution. 

Other reąuirements— It meets the requirements under In- 
jections and Implanted Drug Products (1), except that it is not 
subject to the recommendation on Container ContenL 


Change to read: 

A ssay for radioactiyity # (see Radioactiyity (821 ))# (CN T-M*/- 
201 ?)—Using a suitabie counting assembly % <cn ?), de¬ 
termine the radioactiyity, in MBq (or pCi) per mL, of Injec- 
tion by use of a calibrated system. 


Chymotrypsin 

Chymotrypsin [9004-07-3]. 

OEFINITION 

Chymotrypsin is a proteolytk enzyme crystallked from an 
extract of the panereas gland of the ox, Bos taurus Linne 
(Fam. 8ovidae). U contains NLT 1000 USP Chymotrypsin 
Units/mg, calculated on the dried basis, and NLT 90.0% 
and NMT 110.0% of the labeled potency, as determined 
by the Assay. 


ASSAY 
o Procedurę 

Monobasic potassium phosphate solution: 9.08 mg/ 
mL of monobasic potassium phosphate in water 
Dibasic sodium phosphate solution: 9.46 mg/ml of 
anhydrous dibasic sodium phosphate in water 
Phosphate buffer: Mjx 38.9 mL of Monobasic potassium 
phosphate solution and 61,1 ml of Dibasic sodium phos¬ 
phate solution. II necessary, adjust to a pH of 7.0 by the 
dropwlse addition of Dibasic sodium phosphate solution. 
Substratę solution: Dissolve 23.7 mg of N-acetyf-L-tyro- 
sine ethyl ester, suitabie for use in assaying Chymotryp- 
sin, in 50 mL of Phosphate buffer with warming. When 
the solution is cool, dilute with additional Phosphate 
buffer to 1 GO mL. [NOJE—Substrate solution may be 
stored in the frozen State and used after thawing, but it 
is important to freeze it immediately after preparation.] 
Sample solution: Dissolve a ouandty of Chymotrypsin 
in 0,0012 N hydrochloric acid to yteld a solution con¬ 
taining 12-16 USP Chymotrypsin Units/mL. The dilution 
is correct if, d u ring the conduct of the Assay , there is a 
change in absorbance of between 0.008 and 0.012 in 
each 30-s interval. 


Analysis 

[Notę— Determine the suitability of the substrate and 
check the adiustment of the spectrophotometer by 
performing the Analysis using USP Chymotrypsin RS In 
place of the Sample solution.) 

Conduct the Assay in a suitabie spectrophotometer 
eguipped to maintain a temperaturę of 25 ±0.1° in 
the cel! compartment. Determine the temperaturę in 
the reactlon celi before and after the absorbance 
measurement to ensure that the temperaturę does not 
change by morę than 0.5*. Pipet 0.2 mL of 0.0012 N 
hydrochloric acid and 3.0 mL of Substrate solution into 
a 1-cm celi. Place the celi in the spectrophotometer, 
and adjust the instrument so that the absorbance will 
read 0.200 at 237 nm. Pipet 0.2 mL of Sample solution 
into another 1-cm celi, aad 3 mL of Substrate solution, 
and place the celi in the spectrophotometer. [NOTĘ— 
Carefully follow this order of addition, and begin tim¬ 
ing the reaction from the addition of the Substrate so- 
lution .] Read the absorbance at 30-s intervals for NLT 5 
min, Repeat the procedurę on the same dilution at 
least once. Absolute absorbance values are less impor¬ 
tant than a constant ratę of absorbance change. Ir the 
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ratę of change fails to remain constant for NIT 3 min, 
repeat the test and, if necessary, use a lower toncen- 
tration. The duplicate determination of the Sample so- 
lution matches the first determination, of the same di* 
fution, in ratę of absorbanee change, 

Determine the average absorbanee change per min, us- 
ing only the vaiues within the 3-min portion of the 
curve where the ratę of absorbanee cnange is con¬ 
stant. Pfot a curve of absorbanee ayainst Limę, One 
USP Chymotrypsin Unit is the activity causing a 
change in absorbanee of 0.0075/min underthe condh 
tions specified in the Assoy. 

Calculate the number of USP Chymotrypsin Unrts/mg in 
the portion of Chymotrypsin ta ken: 

Result = (Ai - Ai)/(T x WxF) 

A 2 = absorbanee straight-line initial reading 
A) = absorbanee straight-line finał reading 
T ~ time elapsed between the initial and finał 
readings (min) 

W - weight of Chymotrypsin in the volume of 

soiution used in determining the absorbanee 

(mg) 

F - Chymotrypsin activity conversion factor, 

0.00 75/min 

Acceptance criteria: NLT 1000 USP Chymotrypsin 
Units/mg on the dried basis; 90.0%-110.0% of the la- 
beled potency 

IMPURITIES 

* Residue on ICNITION (281): NMT 2.5% 

* Limit of Trypsin 

Tris buffer: Dissolve 294 mg of caleium chloride in 
40 mL of 0.20 M tris(hydroxymethyl)aminomethane. 
Adjust with 1 N hydrochloric acid to a pH of 8,1, and 
dilute with water to lOOmL, 

Substrate soiution; Transfer 98.5 mg of p- 
toluenesulfonyi-L-arginine methyl ester hydrochloride, 
suitable for use in assaying trypsin, to a 25-mL volumet* 
ric fiask, Add 5 mL of TWs buffer ; and swirl until the 
substrate dissolyes, Add 0.25 mL of methyl 
red-methylene biue TS, and dilute with water to 
volume* 

Sample soiution: TO mg/mL of Chymotrypsin in water 
Analysis 

[Notę—D etermine the suitability of the substrate by 
performing the Analysis usEng the appropriate amount 
of USP Trypsin Crystallized RS in piace of the Sample 
soiution .] 

By means of a mtcropipet, transfer 50 pL of Sample solu * 
tion to a depression on a white spot piąte, Add 0.2 mL 
of Substrate soiution . 

Acceptance criteria: No purpie color develops within 3 
min (NMT 1% of trypsin), 

SPEC! FIC TESTS 

* Mkcrobial Enumeration Tests (61) and Tests for Speci 

fied Microorganisms (62): lt meets the requirements of 
the tests for absence of Pseudomonos aeruginosa , Salmo¬ 
nella speries, and Staphylacoccus aureus. 

* Loss on Drying (731) 

Analysis: Dry in a vacuum oven at 60 G for 4 h. 
Acceptance criteria: NMT 5.0% 

ADDITIONAL REQUIREMENTS 

* PACKAGtNG and STORAGE; Preserve in tight containers, 

and avoid exposure to excessive heat. 


* USP Reference Standards (11) 

USP Chymotrypsin RS 
USP Trypsin Crystallized RS 


Chymotrypsin for Ophthalmic Soiution 

DEFINITION 

Chymotrypsin for Ophthalmic Soiution Is sterife Chymotryp¬ 
sin. When constituted as directed in the labeling, ityields 
a soiution containing NLT 80.0% and NMT 120.0% of 
the labeled potency. 

IDENTIFICATION 

* Procedurę 

Monobasic potassium phosphate soiution: 9.08 mg/ 
mL of monobasic potassium phosphate in water 
Dibasic sodium phosphate soiution: 9.46 mg/mL of 
anhydrous dibasic sodium phosphate in water 
Phosphate buffer: Mix 38.9 mL of Monobasic potassium 
phosphate soiution and 61*1 mL of Dibasic sodium phos¬ 
phate soiution . ff necessary, adjust to a pH of 7.0 by the 
dropwise addition of Dibasic sodium phosphate soiution. 
Substrate soiution: Transfer 237.0 mg of A/-acetyk-ty- 
rosine ethyf ester, suitable for use in assaying chymo¬ 
trypsin, to a 100-mL volumetric fiask, add 2 mL of alco- 
hol, and swirl until soiution is effected. Add 20 mL of 
Phosphate buffer, 1 mL of methyl red-methylene blue 
TS, and dilute with water to volume. If necessary, adjust 
to a pH of 7.0 by the dropwise addition of Monobasic 
potassium phosphate soiution. 

Sample soiution: Dissolve the contents of 1 vial of 
Chymotrypsin for Ophthalmic Soiution in 1 mL of salinę 

Analysis: Transfer 0.2 mL of Sample soiution to a suita¬ 
ble dfsh, and add 0.2 mL of Substrate soiution. 
Acceptance criteria: A purpie color is produced within 
3 min. 

[Notę—T h is is distinct from trypsin, which produces no 
purpie color within 3 min.] 

ASSAY 

» Procedurę 

Monobasic potassium phosphate soiution: 9.08 mg/ 
mL of monobasic potassium phosphate in water 
Dibasic sodium phosphate soiution: 9.46 mg/mL of 
anhydrous dibasic sodium phosphate in water 
Phosphate buffer: Monobasic potassium phosphate solu- 
tion and Dibasic sodium phosphate soiution (38.9: 61*1). 

If necessary, adjust to a pH of 7,0 by the dropwise ad¬ 
dition of Dibasic sodium phosphate soiution. 

Substrate soiution: Dissolve 23.7 mg of N-acetyk-tyro- 
sine ethyl ester, suitable for use in assaying chymotryp¬ 
sin, in 50 mL of Phosphate buffer , with warming. When 
the soiution is coo!, dilute with additional Phosphate 
buffer to 100 mL. [Notę— Substrate sofution may be 
stored in the frożen state and used after thawing, but it 
is important to freeze it immediately after preparation.] 
Sample stock soiution: Dissołve the contents of 1 vial 
of Chymotrypsin for Ophthalmic Soiution in S.O mL of 
0,0012 N hydrochloric acid. 

Sample soiution: Dilute a volume (V 2 , in mL) of the 
Sample stock soiution , equivafenf to 300 USP Chymo¬ 
trypsin Units, with 0.0012 N hydrochloric acid to 
25.0 ml. The dilution is correct if, during the conduct 
of the Assay, there is a change in absorbanee of be* 
tween 0.008 and 0.012 in each 30-s interval, 

Analysis 

[Notę—D etermine the suitability of the substrate and 
check the adjustment of the spectrophotometer by 
performing tne Analysis using USP Chymotrypsin RS in 
place of the Sample soiution .] 
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Conduct the Assay in a suitable spectrophotometer 
equipped to malntaln a temperaturę of 25 ± 0.1° In 
the celi compartmenL Determine the temperaturę in 
the reaction celi before and after the absorbance 
measurement to ensure that the temperaturę does not 
change by morę than 0.5°* Pipet 0.2 mL of 0.0012 N 
hydrochlonc acid and 3.0 mL of Substrate solution into 
a 1-cm celi. Place the celi in the spectrophotometer, 
and adjust the instrument so that the absorbance will 
read 0.200 at 237 nm. Pipet 0.2 mL of Sample solution 
into another 1-cm celi, add 3 ml of Substrate solution f 
and place the celi in the spectrophotometer. [Notę—- 
Carefully foltow this order of adaition, and begin tim¬ 
ing the reaction from the addition of the Substrate so¬ 
lution.] Read the absorbance at 3Q*s intervals for NLT 5 
min. Repeat the procedurę on the same difution at 
least once. Absolute absorbance values are less impor- 
tant than a constant ratę of absorbance change. If the 
ratę of change fails to remain constant for NLT 3 min, 
repeat the test and, if necessary, use a lower concen- 
tration. The duplicate determination at the same dllu- 
tion matches the first determination in ratę of absorb¬ 
ance change. 

Determine the average absorbance change per min, us- 
ing only the values within the 3-min portion of the 
curve where the ratę of absorbance change is con¬ 
stant. Plot a curve of absorbance against time. One 
USP Chymotrypsin Unit is the activity causing a 
change in absorbance of 0.0075/msn under the condi- 
tions specified in the Assay. 

Calculate the percentage of label potency of USP Chy¬ 
motrypsin Units in a vial: 

Result - [f, x (V t m x (,Ai - Ai)]/(T X f 2 x F,) 

F\ = total USP Chymotrypsin Units in the Sample 
solution, 300 

Vj = volume of the Sample stock solution, 5 mL 
V 2 = volume as defined in the Sample solution (mL) 

A z = absorbance straight-iine initial reading 
Ai = absorbance straight-iine finał reading 
T - time elapsed between the initial and finał 
readings (min) 

F 2 = number of USP Chymotrypsin Units in the 
solution on which the absorbance was 
determined, 2.4 

Fi = Chymotrypsin activity conversion factor, 
0.0075/min 

Acceptance criteria; 8O.0%-120.O% of the fabeled 
potency. 

PERFORMANCE TESTS 

* UNIFORM1TY OF D05ACE UNITS (905} 

Analysis: Assay 10 individual units as directed in the 
Assay, and calculate the average of the 10 results. 
Acceptance criteria: Meets the requirements of the 
chapter and the average is 80,0%-120.0% of the la- 
beied potency. The contents of NMT 2 vtals deviate by 
morę than 10% from the average content. The con¬ 
tents of nonę of the vials deviate by morę than 15% 
from the average. 

IMPURITfES 

* Limit of Trypsin 

Tris buffer: Dissolve 294 mg of cale tum chlonde in 
40 mL of 0.20 M tris(hydroxymethyf)aminomethane. 
Adjust with 1 N hydrochloric acid to a pH of 8.1, and 
dilute with water to 100 mL. 

Substrate solution: Transfer 98.5 mg of p- 
toluenesulfonyl-L-arginine methyl ester hydrochloride, 
suitable for use in assaying trypsin, to a 25-mL volumet- 
ric fiask. Add 5 mL of Tris buffer , and świr! until the 
substrate dissolves. Add 0.25 mL of methyl 
red-methylene blue T$, and dilute with water to 
yolume. 


Sample: 10 mg/mL of Chymotrypsin for Ophthalnrnc 
Solution 
Analysis 

[Notę—D etermine the suitability of the substrate by 
performing the Analysis using the appropriate amount 
of USP Trypsin Gystallized RS in place of the Sample.] 
By means of a micropipet, transfer 50 pL of the Sample 
to a depression on a white spot piąte. Add 0.2 mL of 
the Substrate solution. 

Acceptance criteria: No purple cofor develops within 3 
min (NMT 1% of trypsin). 

5PECIFIC TE5TS 

• pH (791): 4.3-8.7, in the solution constituted as directed 
in the labeling 

• Sterility Tests (71): Meets the requirements 

• Completeness of Solution (641): If dissolves in the sol- 
vent and in the concentration recommended in the label¬ 
ing to yield a elear solution. 

ADDITIONAL REQUIREMENTS 

• Packaging and Storage: Preserye in single-dose eontaim 
ers, preferably of Type I alass, and avoid exposure to 
excessive heat. 

• USP Referenci Standards (11) 

USP Chymotrypsin R5 
USP Trypsin Gystallized RS 


Ciclopirox 



CM 3 


C T2 Hi 7 N0 2 207.27 

2(1 ffl-Pyndinone, ó-cydohexy!-1 -hydroxy-4-methyk 
6-Cyclohexyl-1 -hydroxy-4-methyi-Z(l H)-pyridone 
[29342-05-0]. 

» CiclopiroK contains not less than 98.0 percent 
and not morę than 101.0 percent of C12H17NO2, 
calculated on the dried basis. 

Packaging and storage —Preserve in well-dosed contain- 
ers, protected from light. Storę at a temperaturę between 
15° and 30°. 

USP Reference standards (Tl)— 

USP Gclopirox RS 

USP Cidopirox Reiated Compound A RS 

3-Cyclohexyl-4,5-dihydro-5-methyl-5-F50xazolyl acetic 
acid. 

USP Ciclopirox Reiated Compound B RS 
ó-Cyclohexyi-4-methy!-2-pyrone. 

Identification, fnfrared Absorption (197K). 

Loss on drylng (731)—Dry it in vacuum to constant 
wefght: it loses not morę than 1.5% of its weight 
Residue on Egnition (281): not morę than 0.1%. 

Delete the folfowlng: 

*Heavy metals, Method //<231): not morę than 0.001%. 

• (Ofiicwl 

Reiated compounds — [NOTĘ —Carry out the operattons 
avoiding expo$ure to actlnic light. Ali materials in dlrect 
connection with Ciclopirox, like column materials, reagents, 
so3vents, and others should contain only very Iow amounts 
of extractable metal cations.] 
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Mobile phase —Prepare a filtered and degassed mixture of 
an edetate disodium solution (0.96 in 1000 ), acetonitrile, 
and glacial acetic add (770:230:0.7). Make adjustments if 
necessary (see System Suitability under Chmmotography 
(621)). 

Rinsing so/u t/on—“Prepare a mixture of water, aceton itr ile, 
glacial acetic add, and acetylaeetone (500 :500 : 1 : 1 ). 

Standard stock sofution —Di$snlve IJSP Gclopirox Related 
Compound A RS and USP Gdopirox Related Compound B 
RS, accurately weighed, in an appropriate volume of aceto¬ 
nitrile and Mobile phase sofution (approximate ratio, 1:7). 
Further dilute with Mobile phase to obtain a solution having 
a known finał concentration of about 1.5 mg each per mL 

Standard sofution A —Dilute 1 .0 mL of Standard stock solu- 
tion to 200.0 mL with a mixture of Mobile phase and aceto¬ 
nitrile (9:1). 

Standard sofution fi—Dilute 2.0 mL of Standard sofution A 
to 10.0 mL with a mixture of Mobile phase and acetonitrfle 
(9:1). 

Test sofution —Dlssolve 30 mg of Cidopirox, accurately 
weighed, in a mixture of 2 mL of acetomtrile and 15 mL of 
Mobile phase. If necessary, use an ultrasonic bath. Dilute 
with Mobife phase to 20,0 mL, 

Resolution sofution —Mix 5 mL of Standard stock sofution 
with 5 mL of the Test solution * 

Chromatographk system (see Chromatography (621))—The 
liquid chromatograph is equipped with a detector capable 
of recording at both 220 nm and 298 nm and a 4.0-mm x 
8 -cm column that contains packing LI 0. [notę —Ciclopirox 
related compound A has an Intense absorbance at 220 nm, 
and 6-cyclonexyL4-methy[“2(1 T/)-pyridone, cidopirox related 
compound B, and ciclopfrox have intense absomances at 
298 nm.] The flow ratę is about 0,7 mL per minutę. Chro¬ 
matograph the Resolution solution, and record the peak rc- 
sponses as directed for Procedurę at 298 nm: the resolution, 

R , between the cidopirox related compound B peak and 
dclopirox peak is not fess than 2.0, Chromatograph the 
Standard solution fi, and record the peak responses as di¬ 
rected for Procedurę at 298 nm: the chromatogram obtained 
shows at 298 nm a peak corresponding to cidopirox related 
compound B with a signaLto-noise ratio of not less than 3. 
Chromatograph the Test solution, and record the peak re¬ 
sponses as directed for Procedurę at 298 nm: the tai ling fac- 
tor for the ricldpirox peak is less than 2 . 0 . 

Procedurę—' Separately Inject equal volumes (about IOjiL) 
of Standard solutton A , Standard solution B, and the Test solu¬ 
tion into the chromatograph, and record the chroma to- 
grams. [NOTĘ—In order to ensure desorption of disruptive 
metal ions, every new column must be rinsed with the Rins¬ 
ing solution over a period of not less than 15 hours and then 
with the Mobile phase for not less than 5 hours with a flow 
ratę of 0.2 mL per minutę. The chromalographic run time is 
not less than 2.5 times the retention time of the cidopirox 
peak.] The relative retention times are about 0.5 for 
cicfopirox related compound A, 0.9 for 6 -cyclohexyL 
4-methyl-2(1/-Q-pyridone, 1.0 for ciclopirox, and 1.3 for 
ciclopiroK relatea compound B, The peak response at 220 
nm of the dclopirox related compound A peak in the chro- 
matogram obtained from the Test sofution Is not morę than 
the peak response at 220 nm of the corresponding peak En 
the chromatogram obtained from Standard solution A 
(0.5%). The sum of responses at 298 nm of the peaks in the 
chromatogram obtained from the Test sofution Es not morę 
than the peak response at 298 nm of the ddopirox related 
compound B peak in the chromatogram obtained from 
Standard solution A (0,5%). At 298 nm disregard any peak 
due to the solvent and any peak with a response less than 
the response of the cidopirox related compound B peak in 
the chromatogram obtained from Standard solution B at 298 
nm ( 0 . 1 %). 

Assay—Dissolve 1 50 mg of Ciclopirox, accurately weighed, 
in 20 mL of methanol. Add 20 mL of water, mix, and titrate 


with 0.1 N sodium hydroxide VS, determining the endpoint 
potentiometncally. Carry out a blank test. Determine the 
factor of the 0.1 N sodium hydroxide V$ using 100 mg of 
benzole add, accurately weighed, and titrate under the con- 
ditions preseribed above. Each mL of 0.1 N sodium hydrox- 
ide is equivalent to 20.73 mg of CizH 17 NOz. 


Cicloporox Topical SoBłation 

DEFINITION 

Cidopirox Topical Solution contains NLT 90.0% and NMT 
110 . 0 % of the labeled amount of cidopirox (C 13 H 17 MO 2 )., 

IDENTIFICATION 

* A. The retention time of the major peak of the Sample 

solution corresponds to that of tne Standard solution , as 
obtained in the Assay . 

ASSAY 

* Procedurę 

[Notę—P rotect the Standard solution and Sample solution 
from light] 

Buffer: Transfer 5.25 g of citric acid and 25 mL of 0.1 
M edetate disodium to a 1-L voiumetric fiask, and dilute 
with water to volume. Adjust with 8.5% diluted sodium 
hydroxide solution to a pH of 6.5, 

Mobile phase: Aceton Etnie and Buffer (35:65) 

Standard solution: 0.2 mg/mL of USP Ciclopirox RS 
and 1 pg/mL each of USP Ciclopirox Reiated Com- 
ound B RS and USP Cidopirox Related Compound C 
S in methanol 

Sample solution: Equivalent to 0.2 mg/ml of ciclopirox 
in methanol from Topical Solution, Pass through a ftlter 
of 0.45-j.im porę size, and use the filtrate. 
Chromatographk system 
(See Chromatography (621), Sysfem Suitability ,) 

Modę: LC 

Detector: UV 303 nm 
Column: 4-mm x 12.5-cm; 5-pm packing LI 
Column temperaturę: 30 ± 5 c 
Flow ratę: 0.9 mL/min 

Run time: 5 times the retention time of the major 
peak 

Injection size: 20 juL 
System suitability 
Sample: Standard solution 

[Notę— For Information only, see Table 1 for relative re¬ 
tention times of impurities.] 

Suitability requirements 
Resolution: NLT 3.0 between cidopirox and 
cidopirox related compound B; ano NLT 3.0 between 
dclopirox related compound C and dclopirox 
Tailing factor: NMT 2.0 for the ciclopirox peak 
Relative standard deviation: NMT 2.0% for the 
ciclopirox peak 
Analysis 

Sam pies: Standard solution and Sample sofution 
Calculate the percentage of the labeled amount of 
ciclopirox (C^HiżNOz) In the portion of Topical Solu¬ 
tion taken: 

Result = (ru/h) x (Q/C u ) x 100 

r u - peak response from the Sample sofution 

r$ - peak response from the Standard sofution 

Cs - concentration of USP Ciclopirox RS in the 
Standard solution (mg/ml) 

C v ~ nominał concentration of cidopirox in the 
Sample solution (mg/mL) 
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Acceptance criteria: 90.0%-T 10.0% 

PERFORMANCE TESTS 

* Minimum Fill (755): Meets the requirement 

IMPURIT1E5 

* Orcanic Bmpurities 

Buffer, Mobile phase, Standard solution, Sampłe solu- 
lion, Chromatographic system, and System suitabii- 
ity: Proceed as directed tn the Assoy, 

Anaiysis 

Sample: Sample solution 

Cakulate the percentage of each impurity in the por- 
tion of Topieal Solution taken: 

Result = (fuM) x (1/0 x 100 

r u = peak response of each indrvidual impurity 
from the Sample solution 
fr = sum of responses of aII the peaks in the 
Sample solution 

F - re!ative response factor (see Tobie ]) 

Acceptance critena: See Table h 


Table I 


Compound 

Refative 

Retentlon 

Time 

RelatJve 

Response 

Factor 

Acceptance 

Criteria, 

NMT 

Ciclopirox related 
compound C 

0.54 

1,3 

0.5 

Odopirox 

1.0 


__ 

CEdopirox related 
compound 

1.87 

— 

— 

Any unspecified in- 
d(vidu Ł il impurity 

— 

1.0 

0.2 

Total impurities 

— 


1.2 


4 Process impurity already mariitored in drug subsunce. 


5PECIFIC TESTS 

• Microbial Enumeration Tests (61) and Tests For Speci 
fieo Microorganisms (62): The total aerobic microbial 
count does not exceed TO 2 cfu/g, and the total com- 
bined molds and yeasts count does not exceed 10 1 cfu/ 
9* 

ADDITIONAL REQUIREfV8ENT$ 

* Rackaging AND STORACE: Preserve in well-closed contain- 
ers, protected from light. Storę at eon troi led room 
temperaturę. 

« USP REFERENCE STANDARDS (11) 

USP Ciclopirox RS 

USP Ciclopirox Related Compound B RS 
ó-Cyclohexyl-4-methyl-2-pyrone, 

CiiHjńOi 192.25 

USP Ciclopirox Related Compound C RS 
6-Cydohexyl-4-methylpyridm-2{ 1 H)- one. 

C i; H 1? NO 191.27 


Cklopifox Ol aminę 



CH, 


CuHuHOz C 2 H 7 NO 268.35 
2(1 F/J-Pyridinone, 6-cydohexyl-1-hydroxy-4-methYl-, 
compound with 2 -aminoethanol ( 1 : 1 ). 


6-Cyelohexyl-1 -hydroxy-4-methyl-2(1 H )-pyndone compound 
with 2-aminoethanol (1:1) [41621 -49-2]. 

» Ciclopirox Olaimine contains not less than 
97.5 percent and not morę than 101.5 percent of 
ciclopirox olamine (C 12 H 17 NO 2 ■ C 2 H 7 NO). 

Packaging and storage—Pres en/e in tight containers, 
protected From light. Storę between 5° and 25°. 

USP Reference standard* (11)— 

USP Crclopirox Olamine RS 

USP Ciclopirox Related Compound A RS 

3-Cydohexyf-4 / 5-dihydro-5-methył-5-isoxa2oiyl acetic 
aad. 

USP Ciclopirox Related Compound B RS 
6-Cyclohexyl-4-methyk2-pyrone. 

Identification, Infrared Absorption (197K). 

pH (791): between 8,0 and 9.0, in a mixture with water 

( 1 : 100 ). 

Residue on ignition (281): not morę than 0.1%, 

Delete the fotlowing: 

# Heavy metais, Method tl (231): not morę than 0.001%. 

• (Ołlitid Han 2018) 

Monoethanoiamine content—Di$solve about 300 mg, 
accurately weighed, in 25 mL of glacial acetic acid. Titrate 
with OJ N perchloric acid VS, determining the endpoint 
potentiometncaily. Perform a blank determination and make 
any necessary correction. Each ml of 0 J N perchloric acid 
is equivalent to 6 JOB mg of C 2 H 7 NO. The content of 
monoethanoiamine (C 2 H 7 NO) is not less than 223 mg and 
not morę than 230 mg per g of ciclopirox olamine 
{C^H] 7 NO* - C 2 H 7 NO) founcTin the Assay . 

Related compounds— [notę —Carry out the operations 
avoiding exposure to actinic light. Ali materiafs that are in 
direct contact with Cidopirox Olamine (e.g., column materi- 
als, reagents, solvents, etc.) should contain only very Iow 
amounts of extractable metal cations.] 

Mobile phase—P repare a filtered and degassed mixture of 
an edetate disodium solution (0.96 in 1000), acetonitrile, 
and glacial acetic acid (770:230:0.1). Make adjustments if 
necessary (see System Suitobiiity under Chromatography 
(621)). 

Rinsing solution —Prepare a mixture of water, acetonitrile, 
glacial acetic acid, and acetyiacetone (500:500:1:1). 

Standard stock solution —Dissolve USP Cidopirox Related 
Compound A RS and USP Ciclopirox Related Compound B 
RS, accurately weighed, in an appropriate voiume of aceto- 
nitrile and Mobile phase solution (approximate ratio, 1:7). 
Further dilute with Mobile phase to obtain a solution having 
a known finał concentration of about 1.5 mg of each per 
mL 

Standard solution A —Dilute 1.0 mL of Standard stock solu¬ 
tion to 200.0 mL willi a mbrture of Mobile phase and aceto- 
nftrife (9:1). 

Standard solution B —Dilute 2.0 mL of Standard solution A 
to 10.0 mL with a mixture of Mobile phase and acetonitrile 

Test solution —Dissolve 40 mg of Crclopirox Olamine, ac¬ 
curately weighed, in a mixture of 2 ml of acetonitrile, 20 pL 
of glacial acetic acid, and 15 mL of Mobile phase. If neces¬ 
sary, use an ultrasonic bath to disso!ve. Dilute with Mobile 
phase to 20,0 mL, and mix. 

Resolution solution —Mix 5 mL of Standard stock solution 
with 5 mL of the Test solution. 

Chromatographic system (see Chromatography (621))—The 
liquid chromatograph is equipped with a detector capable 
of recording at both 220 nm and 298 nm and a 4.0-mm x 
8-tm column that contains packing LI 0, [notę —Cidopirox 
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related compound A has an intense absorbance at 220 nm, 
and 6“Cydohexyl-4-methyl-2{1 tf)-pyridone, dclopirox related 
compound 8, and ddopirox have intense absorbances at 
298 nm.] The flow rate is about 0.7 mL per minutę. Chro- 
matograph the Resoiution solution at 298 nm, and record 
the peak responses as directed for Procedurę: the resoiution, 
R, between the ciclopirox related compound B peak and fhe 
dclopiroK peak is not less than 2.0. Chromatoaraph Stan¬ 
dard solution B at 29S nm, and record the peak responses as 
directed for Procedurę: the chromatogram obtained shows at 
298 nm a peak corresponding to dclopirox related com¬ 
pound B with a signabto-noise rado of not less than 3. 
Chromatograph the Test solution at 298 nm, and record the 
peak responses as directed for Procedurę: the ta i ling factor 
for the dclopiroK peak is less than 2.0. 

Procedurę— Sęparately inject equal volumes (about 10juL) 
of Standard solution A, Standard solution S, and the Test solu¬ 
tion into the chromatograph, and record the chromato- 
grams. [NOTĘ*—In order to ensure desorption of dtsruptive 
metal ions, every new column must be rinsed with the Rins- 
Ing solution over a period of not less than 15 hours and then 
with Mobile phase ror not less than 5 hours with a flow rate 
of 0.2 mL per minutę. The chromatographic run time is not 
less than 2*5 times the retention time of the ciclopirox 
peak*] The relative retention times are about 0*5 for 
dclopirox refated compound A, 0.9 for 6 -cyclohexyl- 
4-methyl-2(l H)-pyridone, 1.0 for cidopirox, and 1.3 for 
cidopirox related compound B. The peak response at 220 
nm of the drfopirox related compound A peak in the chro¬ 
matogram obtained from the Test solution is not morę than 
the peak response at 220 nm of the corresponding peak in 
the chromatogram obtained from Standara solution A (0.5% 
with reference to dclopirox). The sum of responses at 298 
nm of the impurity peaks in the chromatogram obtained 
from the Test solution is not morę than the peak response at 
298 nm of the ciclopirox related compound B peak in the 
chromatogram obtained from Standard solution A (0.5% 
with reference to ciclopirox). At 298 nm dlsregard any peak 
due to the solvent and any peak with a response less than 
the response of the cidopirox related compound B peak 3n 
the chromatogram obtained from Standard solution B at 298 
nm ( 0 . 1 % witn reference to ciclopirox). 

Assay—Dissolve 200 mg of Cidopirox O laminę, accu rately 
weighed, in 2 mL of methanol. Add 38 mL of water, mix, 
and titrate with 0.1 N sodium hydroxide VS, determining 
fhe endpoint potentiometrically. Perform a blank determina- 
tion, and make any necessary corrections. Determine the 
factor of the 0.1 N sodium hydroxide V5 uslng 100 mg of 
benzoic add, accurately weighed, and titrate under the con- 
ditions prescribed above. Each mL of 0.1 N sodium hydrox- 
ide is equivalent to 26.84 mg of ciclopirox olamine 
(C 12 H 17 NO 2 • C 2 H 7 NO). 


CiclopBroK Olamiime Cream 

» Ciclopirox Olamine Cream contains not less 
than 90.0 percent and not morę than 110.0 per- 
cent of the labeled amount of ciclopirox olamine 
(C12H17NO2 * C2H7NO), 

Padkagmgj and storage— Presen/e in collapsible tubes, 
and storę at controlled room temperaturę. 

USP Referentce standard* (11}— 

USP Benzyl Alcohoi RS 
USP Cidopirox Olamine RS 

Identification— Dilute 4 mL of the Assay preparation ob¬ 
tained as directed in the Assay with a mixture of methanol 
and 6.25 N sodium hydroxide (123:2) to make 100 ml: the 
UV absorption spectrum of the solution so obtained exhiblts 
maxima and minima at the same wavdengths as that of a 


similar solution prepared from the Standard preparation ob¬ 
tained as directed in the Assay, concomitantiy measured. 
lyainSmnm fili (755): meets the requirements. 
pH (791)—Add 1 5 mL of boiling water, previously adjusted 
with 0.1 N hydrochloric acid or 0.1 N sodium hydroxide to 
a pH of 6 to 7, to 3.5 g of Cream in a 50-ml centrifuge 
tuoe* Place a cap on the tubę, and shake vigorously untif an 
emulsion is formed. Loosen the cap, and heat the tubę on a 
steam bath for 10 minutes. Allow to cool, centrifuge, and 
determine the pH of the agueous phase: the pH is between 
5.0 and 8 . 0 . 

Contemt of benzyl alcohoi (if present )— 

Solvent mixture —Mix chloroform and methanol (4:1). 

interna! standard solution —Prepare a solution of Imonyl 
alcohoi in Solvent mixture containing about 1.75 mg per mL. 

Standard preparation —Dilute an accurately weighed 
quantity of USP Benzyl Alcohoi RS, quantitatively and step- 
wise, with 5olvent mixture to obtain a solution having a 
known concentration of about 2 mg per mL. Transfer 5.0 mL 
of this solution and 5.0 mL of internal standard solution to a 
50-mL vo!umetric fiask, dilute with Solvent mixture to vol- 
ume, and rmx. 

Test preparation —Transfer 1.0 g of Cream to a 50-mL vol- 
umetric fiask, add about 30 mL of Solvent mixture f and mix. 
Add 5.0 ml of Internal standard solution / dilute with So/uenf 
mixture to volume, and mix to obtain a elear solution. 

Chromatographic system (see Chromatography (621))—The 
gas chromatograph is eguipped with a fiame-ionization de- 
tector and contains a 4-mm x 2-m glass column packed 
with 3% phase G3 on 100 - to 120 -mesh support SI AB. The 
column is maintained at a temperaturę of about 100 a , the 
injection port and detector temperatures are maintained at 
about 315°, and nitrogen is used as the carrier gas at a Flow 
rate of about 45 mL per minutę. Chromatograph the Stan¬ 
dard preparation, and record the peak responses as directed 
for Procedurę: the resolution, R, between the peaks Is not 
less than 1 . 6 ; the tailing factor for the benzyl alcohoi peak 
and the internal standard peak is not greater than 3.5; and 
the relative standard deviation for replicate injeetions Is not 
morę than 3%. 

Procedurę—Sępa rately inject equal yolumes (about 2 pi) 
of the Standard preparation and the Test preparation into the 
chromatograph, record the chromatograms, and measure 
the responses for the major peaks. [notę—A fter six injec- 
tions, raise the column temperaturę to about 300° for about 
5 minutes, then cool to 100°.] Calculate the peitentage of 
benzyl alcohoi in the Cream taken by the formula: 

C(Ru / Rs), 

tn which C is the concentration, in mg per mL, of benzyl 
alcohoi in the Standard preparation; and Ru and /?$ are the 
peak response ratios of the benzyl alcohoi peak to the inter¬ 
nal standard peak obtained from the Test preparation and 
the Standard preparation , respective3y: between 90.0% and 
110 . 0 % of the claimed amount is present* 

Assay— 

Terrous sulfate solution —Transfer 600 mg of ferrous sulfate 
to a 25-mL volumetric fiask. Add 0.6 mL of gladal acetic 
add, dilute with water to volume, and mix. 

Standard preparation— Dlssoke an accurately weighed 
quantity of USP Ciclopirox Olamine RS in methanol to ob¬ 
tain a solution havlng a known concentration of about 
0.2 mg per mL. 

Assay preparation —Transfer an accurately weighed quan- 
tity of Cream, equivalent to about 10 mg of cidopirox 
olamine, to a 50-mL yolumetric fiask, add 25 mL of metha¬ 
nol, and shake by mechanical means for about 10 minutes. 
Dilute with methanol to vo!ume, mix, centrifuge, and use 
the supernatant. 

Procedurę—Transfer 4.0 mL of fhe Standard preparation , 

4.0 mL of the Assay preparation , and 4.0 mL or methanol to 
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provide a bfank, to separate 25-mL volumetnc flasks, Add 
15 mL of methanol to each fiask, and mrx. Then to each 
fiask add 1,0 mL of Ferrous sulfate solution, mix, diiute with 
methanol to volume, and mix. Storę the flasks in the dark 
for 1 hour, Concomrtantly determine the absorbances of the 
Solutions from the Assay preporation and the Standard prepa- 
ration against the blank in 1-cm cells at the wavelength of 
maximum absorbance at about 440 nm, with a suita ble 
spectrophotometer, Caloufate the quantity, in mg, of 
ciclopirox olamine (C 12 H 17 NO 3 * QH?NO) in each g of the 
Cream taken by the formula: 

5Q(C/W)(Au/As) 

in which C is the concentration, in mg per mL, of USP 
Ciclopirox Olamine RS in the Standard preporation; W is the 
weignt, in g, of Cream taken; and A u and A 5 are the ab¬ 
sorbances of the Solutions from the Assay preporation and 
the Standard preporation, respectively. 


Ciclopirox Olamine Topical Suspension 

» Ciclopirox Olamine Topical Suspension contains 
not less than 90.0 percent and not morę than 
110.0 percent of tne labeled amount of 
ciclopirox olamine (C 12 H 17 NO 2 • C 2 H 7 NO). 

Packaging and storage—Preserve in tight containers, 

USP Reference standard; (11}— 

USP Benzyl Alcohol RS 
USP Cidopirox Olamine RS 

Identification—It responds to the Identification test under 
Gdopirox Olamine Cream , 

Minimum fili (755): meets the requirements. 
pH {79 1)—Proceed as directed for pH under Cidopirox 
Olamine Cream t except to read "Topical Suspension" in 
place of "Cream" throughout 

Content of benzyl alcohol—Proceed as directed for Con- 
tent of benzyl alcohol under Cidopirox Olamine Cream, except 
to read 'Topical Suspension" in place of "Cream" through¬ 
out* 

Assay—Proceed as directed in the Assay under Ciclcęfrox 
Olamine Cream , except to read "Topical Suspension" in 
place of "Cream" throughout. 


Add the fol łowing: 


*Cidofovir 



CbH,jNjOóP 2H 7 0 315,22 

Phosphonic acrd, f[2-(4-amino-2-oxo-1(2/0-pyrimidyl)- 
1-(hydroxvmethyl)ethoxy]methyl]-, dihydrate, (5)-; 

1 *[(S}-3-Hvaroxy-2-(phospnonylmethoxy)propyl]cytosine di¬ 
hydrate [149394-66-1]. 

Anhydrous 

£afti 4 N*0«P 279*19 

[113852-37-2], 


DEFINITEON 

Cidofovir contains NLT 98.0% and NMT 102.0% of 
ddofovir (CeHnNiOńP), calcu la ted on the anhydrous basis. 

IDENTIFICATION 

* A, INFRARED ABSORPTtON (\97K) 

■ B* The retention time of the Sample solution corresponds 
to that of the Standard solution, as obtained in the Assay . 

ASSAY 

• Procedurę 

[Notę—S olutions contaimng ddofovir are stable at room 
temperaturę for 8 hj 

Solution A: Acetonitrile and water (40:60) 

Buffer: Dissolve 1.2 g of dibasic ammonium phosphate 
and 2.0 g of tetrabutylammonium phosphate in f L of 
water. Adjust with ammonium hydroxide to a pH of 
9.2. 

Mobile phase: Solution A and Buffer (22:78) 

Standard solution: OJ mg/mL of USP Cidofovir RS in 
water 

Sample solution: OJ mg/mL of Cidofow in water 
Chromatographic system 
{See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 274 nm 

Column: 4.6-rnm x 25-cm; 5-pm packing LI 

Column temperaturę: 30° 

Flow ratę: 1 mL/min 
Jnjection volume; 20 pt 
System suitability 
Sample: Standard solution 
Suitability reąuirements 
Tailing factor: 0.8-1.5 
Relative standard deviation: NMT 0,73% 

Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percenlage of cidofovir (CbHhNjOJ 3 ) in 
the portion of Cidofovir taken: 

Result - ( r u /r$ ) x (CdCJ) x 100 

r 0 - peak response from the Sample solution 

Cs = peak response from the Standard solution 

Cs = concentration of USP Cidofovir RS in the 
Standard solution (mg/ml) 

Cy = concentration of Cidofovir in the Sample 
solution (mg/mL) 

Acceptance criteria: 98.0%-t 02*0% on the anhydrous 
basis 

IMPURITTES 

* RE5IDUE OH ICNITION (281) 

Analysis: Perform the ignition at 850 ±50*; silica cruch 
bies are suitable, 

Acceptance criteria: NMT 0.5% 

• Organic Inipurities 

[NOTĘ—Solutions containing cidofovir are stable at room 
temperaturę for 8 h j 

Mobile phase and Chromatographic system: Proceed 
as directed in the Assay with a run time four times the 
retention limę of cidofovir. 

System suitability solution: 1 *5 j.ig/mL each of USP 
Cidofovir Related Compound A RS and USP Cidofovir 
Related Compound B RS in water 
Standard solution: 0,001 mg/mL of USP Cidofovir RS 
in watef 

Sample solution: 1 mg/mL of Cidofovir in water 
System suitability 

Samples: System suitability solution and Standard 
solution 

[N0TE™See labie J for reiative retention times.] 
Suitability requirernents 

Resolution: NLT 1.5 between cidofovir related com¬ 
pound A and ddofovir related compound B, Syśt&n 
suitability solution 
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ReJative standard deyiation: NMT 5%, Standard 
solution 
Analysis 

Sampfes: Standard solution and Sample solution 
Calculate the percentage of each individual impurity in 
the portion of Cidofovir taken: 

Result = (Wf S ) x (Cs/Cu) * (1 /O x 100 

r u - peak response of each individual impurity 
from the Sample solution 

r$ = peak response of cidofovir from the Standard 
solution 

Ci - concentration of USP Cidofovir RS in the 
Standard solution (mq/ml_) 

Cy - concentration of Ctdofovir in the Sample 
solution (mg/ml) 

f - relative response factor (see Tobie I) 
Acceptance criteria 

lndividuai impurities: See Table 1. Dbregard any im- 
purtty peaks less than 0.02%. 


Table 1 


Name 

Refatlve 

Retention 

Time 

ReiaUve 

Response 

Factor 

Acceptance 
Criteria, 
NMT fRM 

Cidofovir diol 
analou 31 

0.30 

13 

0.15 

Crdafoyir related 
comoound A 

0.54 

0.74 

0.15 

Cidofovir related 
compound B 

0.63 

0.69 

0.15 

Gdofovtr 

1.0 


_ 

Cidofovir u radl 
analoa b 

1.4 

0,56 

0.15 

Bromocidofovtr f 

2.0 

0,62 

0.15 

Any indMdual 
un speci fl ed 
impurity 

— 

10 1 

0.10 

Totai impurities 

— 


1.0 


• 1 - [(S>2, 3 ■ Di hydroKypropy Ijcylosine, 

to 1 *L(5)-3-Hydroxy-2-(phciSphonomethoxy)p!fópyl|iiracit 

Ł 1 -[(S)-3-Bromo2“(phosphQnameLhoxy)propyl]tytosine 


* Enantiomeric Pu RITY 

Mobile phase: Dissolve 1,0 g of cupnc sulfate in 1 L of 
water. Add 1.32 g of t-phenyJafanine and sonicate to 
dj$$olve. 

System suitability solution: 1 mg/ml of USP Cidofovir 
RS and 0.01 mg/mL of USP Cidofovir Enantiomer RS in 
water 

Standard solution: 0.01 mg/mL of USP Gdofovir Enan¬ 
tiomer RS in water 

Sample solution: 1 mg/mL of Cidofovir in water 
Chromatographic system 
(See Chromatography (62 1), System Suitability.) 

Modę: LC 

Detector: UV 280 nm 
Column: 4.6-mm x 25-cm; 5-um packing LI 
Temperatures 
Autosampler: k5 M 
Column: 15° 

Flow ratę: 0.5 mL/min 
Injection volume: 10 JiL 

Run time: Two times the retention time of ęidofovlr 
System suitability 

Sampies: System suitability solution and Standard 
solution 

[Noii—Typical relative retention times for ddofovir and 
cidofovir enantiomer are 1.0 and 1.3, respectrvely.] 


Suitability reguirements 

Resolution: NLT 2,0 between ddoftwir and cidofovir 
enantiomer, System suitability solution 
Re łatwe standard deviation: NMT 5%, Standard 
solution 

Analysts 

Samples: Standard solution and Sample solution 
Calculate the percentage of cidofovir enantiomer in the 
purliun uf Cidofovir taken, 

Result - (ru/n) x (Q/Qi) x 100 

fu - peak response of ddofovir enantiomer from 
the Sample solution 

n - peak response of eidofovir enantiomer from 
the Standard solution 

Cs = concentration of USP Cidofovir Enantiomer RS 
in the Standard solution (mg/mL) 

Cu = concentration of Cidofovir in the Sample 
solution (mg/mL) 

Acceptance criteria: NMT 1.0% 

SPEC!FIC TESTS 

* Microbial Enumeration Tests (61) and Tests for Speci 
fied Microorganjsms (62): The totai aerobic bacterial 
count is NMT 10 2 cfu/g. The totai combined mofds and 
yeasts count is NMT 10* cfu/q. 

* Water Determination (921), Method I, Method fa 

Sample: 0.2 g 

Acceptance criteria: 10.5%-12.5% 

* PH (791) 

Sample solution: 1 g in 100 ml of water 
Acceptance criteria: 2,5-4.5 

ADDITIONAL REQUIREMENTS 

* Packaging and Storage: Preserve in tight containers at 
controlled room temperaturę. 

* USP reference standards (11) 

USP Cidofovir RS 

USP Cidofovir Enantiomer RS 

1-[(/?)*34Hydroxy-2-(phosphonomethoxy)propyl]cytosme 

dihydrate. 

CsHuNjOftP 2H.0 315.22 

USP Gdofovir Related Compound A RS 
1 -[(5)-3-Hydroxy-2-(0- 
ethylphosphonomethoxy)propyl]cytosine. 

CioHiaN 3 Q 6 P 307.24 
USP Cidofovir Related Compound B RS 
1-[(5)-3-Hydroxy-2-(O f O-dtethyiphosphonomethox* 
y) p ropy I jcy t os in e hyd roc h I o h d e. 

CmnfhOsP HCf 371.76 

AtiŚNO 


Add the Ml owiń g: 


*Cidofovir Injection 

DEHNITION 

Cidofovir Injection is a stenie aqueous solution. It contains 
an amount of cidofovir equivalent to NLT 95.0% and 
NMT 105.0% of the labeled amount of anhydrous 
cidofovir (CbHmN 30 6 P). 

IDENTIFICATION 

# A* Uitrayiout Absorption (I97U) 

Standard solution: 7.5 pg/mL of USP Crdofovtr RS in 
water, Adjust with 0.1 N sodium hydroxide to a pH of 
7,5 

Sample solution: Normnally 7.5 pg/mL of cidofovir 
from Injection in water 
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Acceptance criteria: Meets the requrrements 

* B. The retention time of the major peak of the Sample 

solution corresponds to that of tne Standard solution, as 
obtained in the Assay. 

ASSAY 

* PROCEDURĘ 

Solution A: Acetonitrile and water (40:60) 

Buffer: Dissolve 1.2 g of dihasir ammonium phosphate 
and 2.0 g of tetrabutylammomum phosphate in 1 L of 
water. Adjust with ammonium hydroxide to a pH of 
9.2. 

Mobile phase: Solution A and Buffer (20:80) 

Standard solution: 0.17 mg/mL of USP Cidofovir RS in 
water. [Notę— 04 7 mg/mL ot USP Cidofovir RS is 
equivalent to 0.15 mg/mL of cidofovir on the anhy¬ 
drous foasis.] 

Sample solution: Nominally 04 5 mg/mL of ddofovir 
from Injection in water 
Chromatographic system 
(See Chromatography {621), System Suit obifity.) 

Modę: LC 

Detector: UV 274 nm 
Column: 4.6-mm ■ 25<m; 5-fim packing LI 
Temperatures 
Autosampler: 10° 

Column: 30° 

Flow ratę: 1 mL/min 
Injection volume: 20jiL 
System suitabilrty 
Sample: Standard solution 
Suitabiiity requtrements 
Tailing factor: NMT 15 
Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sampic solution 
Calculate the percentage of the labeled amount of an- 
hydrous cidofovir (CnHuNiOóP) in the portion of Injec- 
lion taken: 

Result - (0r$) x (C/Ca) x (H//H.) * 100 

fu = peak response of cidofovir from the Sample 
solution 

fs - peak response of cidofovir from the Standard 
solution 

Q = concentration of USP Cidofovir RS in the 
Standard solution (mg/mL) 

Cu - nominał concentration of anhydrous cidofovir 
in the Sample solution (mg/mL) 

Mn = molecular weight of ctdofovir (anhydrous), 

2794 9 

Mf 2 - molecular weight of cidofovir dihydrate, 

SI 5.22 

Acceptance criteria: 95,Q%-1Q5.0% on the anhydrous 
basis 

IMPURłTIES 

* ORGANIC imrurities 

Mobile phase and Chromatographic system: Proceed 
as directed in the 4s$oy with a run Limę NLT 4.5 Limes 
the retention time of cidofovtr. 

Standard solution: 0.0015 mg/mL of USP Cidofovir RS 
in water 

Sample solution: Nominally 1.5 mg/mL of anhydrous 
cidofovir from Injection in water 


System suitabifity 
Sample: Standard solution 
Suitability requirements 
Relative standard deviation: NMT 5.0% 

Analysis 

Sampies: Standard solution and Sample solution 
Calculate the percentage of each individual impurity in 
the portion of Injection taken: 

Result = {r v fh) x (Ci/Cu) x x 100 

ru = peak response of each individual impurity 
from the Sample solution 

rs - peak response of ddofovir from the Standard 
solution 

Cs « concentration of USP Gdofovir RS in the 
Standard solution (mg/mL) 

Co - nominał concentration of anhydrous cidofovir 
in the Sample solution (mg/mL) 

Mn = molecular weight of ddofovir (anhydrous), 
2794 9 

= molecular weight of cidofovir dihydrate, 

315.22 

Acceptance criteria 
lndividual impurities: See Tobie L 


Table 1 


Nams 

Relatlve 

Retention 

Time 

Relative 

Response 

Factor 

Acceptance 

Criteria, 

NMT 

Cidofovir diol 
analoq n ^ 

0.30 


s 

Cidofovir related 
compound A * 

0.54 


M 

Gdofovir related 
eompound B* 

0.63 

— 


Cidofovir 

1.0 

_ _ 

_ 

Cldofovir uracil 
a nalon 1 

1 A 

0.56 

5.0 

BromoddofoyirM 

2.0 


t-1 

Any indlviduat 
unspecified 
impurity 

— 

_ 

0.2 

Tolal impurities 

— 

— 

6.0 


41 1 -[(5)-2,3-Dihydroxypropyl)cyiosine. 

u These are induded in the table for tdentificćition only, Thćse are process 
irnpuritfes corttroIJed in the drug substance They are not to be induded 
in the total impunfe. 

4 T -[(S)- 3« Hydroxy*24phosphonometho>sy)propyl^uraci I. 
d 1 - j(S)-3-Bromo-2-(phoiphonomethoxy)propyljcytosine. 

5PEOFSC TESTS 

• pH (791): 74 -77 

■ Particulate Matter in Injections (788): Meets the 
requirements 

• Bacterial Endotoxins Test (85): NMT 1 USP Endotoxin 

Unit/mg of anhydrous ddofovir 

• STERtUTY Tests (71); Meets the requirements 

• OsMOLAiiry AND Osmolarity (785), Osmolarity: 550-650 

mOsmol/L 

® Other REOIUREMENTS: Meets the requirements in //7/ec- 
tions and Implanted Drug Products (1) 

ADDITIONAL REQUIREMENTS 

• Packaging and Storage: Preserve in single-dose eon tai n- 
ers. Storę at conirolled room temperaturę. 

• USP Reference Standards (11) 

USP Cidofovir RS 
USP Endotoxin RS 
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Cilastatin Sodium 



C,«H„N,NaO s $ 380.43 

2-Heptenoic acid, 7-[(2-amino-2-carboxyethyl)thio]-2-[[(2,2- 
dimethylcyelopropyl)carbonyl]amirio]-, monosodium salt, 
[R-[R*,y-(D)h 

Sodium (Z)-7-[[(K)-2-amino-2-carboxyethyl]thio]-2-[(S)-2,2- 
dimethylcydopropanecarboxamido]-2-neptenoate 
[81129-83-1]. 


» Cilastatin Sodium contains not less than 
98.0 percent and not morę than 101.5 percent of 
CińHjsNiNaOsS, calculated on the anhydrous and 
so!vent-free basis. 


C hangę to read: 

Packaging and storage—Preserve as described in # Pock- 
aging and Storage Reąuirements (659) , łnjection Packaging, 
Packaging for constitution* <cn and storę in a cold 

place. 

Label ang—Where it is intended for use in preparing inject- 
able dosage forms, the label States that it is stenie. 

USP Hcfcrence standards <11)— 

USP Cilastatin Ammonium Salt RS 
USP Endotoxin RS 

Identification— 

A: The retention time of the major peak for cilastatin in 
the chromatogram of the Test solution, as obtarned in the 
test for Chromatographic purity , corresponds to that in the 
chromatogram of a similar preparation of USP Cilastatin Am¬ 
monium Salt RS. 

B: tgnlte a smali portion of it on a platinum wire in a 
nonlumlnous flame; an intense yellow color is imparted to 
the flame. 

Specific rotat i on (781S): between +41.5 q and +44.5°, 

on the anhydrous and solvent4ree basis. 

Test solution: 10 mg per mL, in a mixture of methanol 
and hydrochloric acid (120:1), 

Bacteriai Endotoxins Test (85)—Where the label States 
that Cilastatin Sodium is sterile, it contains not morę than 
0.17 USP Endotoxin Unit per mg of cilastatin. 

Steni i ty Tests (71)—Where the label States that Cilastatin 
Sodium is sterile, it meets the reguirements when tested as 
directed for Membranę Rltration under Test for Sten lity of the 
Product to be Examined. , 6 g of specimen dis$olved in 200 ml 
of Fluid A being used. 

pH (791): between 6.5 and 7.5, in a solution (1 in 100). 
Waler DeterrniBiaticm, Method t (921): not morę than 
2 , 0 %. 


Detete the fottowing: 

* H eavy m etal s, Me th od II (231): 0.002%.* cofnoai r ,^201 ej 

Limit of solvents— 

InternaI standard solution —Transfer 0,5 ml of n-propyl al- 
cohol to a 10QO-ml volumetnc fiask, dilute with water to 
volume, and mix. 

Standard solution —Transfer 2.0 ml of acetone, 0.50 ml of 
methanol, and 0.50 mL of mesityl oxide to a 1000-mL volu- 


metric fiask, dilute with water to volume, and mrx. Transfer 
2.0 ml of this solution and 2.0 mL of Internal standard solu¬ 
tion to a 10-mL volumetric fiask, dilute with water to vol- 
ume, and mix, This solution contains 316 fig of acetone, 

79 pg of methanol, and 86 pg of mesityl oxide per mL, 

Test solution —Transfer about 200 mg of Cilastatin So¬ 
dium, accurately weighed, to a 10-mL volumetnc fiask, add 
2.0 mL of Interna! standard solution and about 5 mL of 
water, and dissolve by shaking. Dilute with water to volume, 
and mix. 

Chromatographic system (see Chromatography (621))—The 
gas chromatograph is eąuipped with a flame-ionization de- 
tector and a 0.53-mm x 30-m capillary column, the tntemal 
wali of which is coated with a 1,0-pm film of liguid phase 
Cl 6. The column temperaturę is maintained at 50° for 
2.5 minutes, then increased at a ratę of 8 D per minutę to 
70°, and maintained at 70 D for 0.5 minutę; the injection 
port temperaturę is maintained at 160°; the detector tem¬ 
peraturę is maintained at 250°; and helium is used as the 
carrier gas at a flow ratę of about 9 mL per minutę. Chro- 
malograph the Standard solution , and ret o rd the peak re- 
sponses as directed for Procedurę: the relative retention 
times are about 0.26 for acetone, 0.35 for methanol, 0.67 
for n-propyl alcohol, and 1.0 for mesityl oxide; and the refa- 
tive standard deviation for replicate injections, determined 
from peak area ratios of each analyte to n-propyl alcohol, is 
not morę than 5.0%. 

Procedurę —Separately inject eguai volumes (about 1 pL) 
of the Standard solution and the test solution into the chro¬ 
matograph, using the solvent (water) flush technique; re¬ 
cord the chromatograms; and measure the areas for the ac¬ 
etone, methanol, n-propyl alcohol, and mesityl oxide peaks. 
Calculate the percentages of acetone, methanol, and mesityl 
oxide in the portion of Cilastatin Sodium taken by the 
formula: 

(C/W)(Ru/R$ 

in which C is the concentration, in pg per mL, of the appro- 
priate analyte in the Standard solution; W is the guantity, in 
mg, of Cilastatin Sodium taken to prepare the Test solution; 
and Ru and /? s are the peak area ratios of the corresponding 
analyte to n-propyl alcohol obtained from the Test solution 
and the Standard solution, respectively. Not morę than 1.0% 
of acetone is found; not morę than 0.5% of methanol is 
found; and not morę than 0,4% of mesityl oxide is found. 
Chromafograplik purity— 

SoIvent —Use water. 

Solution A —Prepare a mixture of dilute phosphoric acid 
(1 in 1000) and acetonitnle (700:300), pass through a fiiter 
having a 0.5-pm or finer porosity, and degas. 

Solution B —Use dilute phosphoric acid (1 in 1000). Pass 
through a fiiter having a 0.5-pm or finer porosity, and de¬ 
gas. 

Mobile phose —Use variable mixtures of Solution A and 5o* 
lution B as directed for Chromatographic system. Make ad- 
justments if necessary (see System Sultabwty under Chromo- 
tography (621)). 

Test solution—P repare a solution of Cilastatin Sodium in 
Solvent having a concentration of about 1.6 mg per mL. 

Chromatographic system (see Chromatography (621)}—The 
liquid chromatograph is eguipped with a 210mm detector 
and a 4.5-mm x 25-cm column contatning packing LI. The 
column is maintained at a constant temperaturę of about 
50 c . The flow ratę is about 2 mL per minutę. The chromato¬ 
graph is programmed as follows. 


Time 

Solution A 

Solution B 


(minut es 1 ! 

(%1 

(W 

Elutlon 

0 

15 

85 

equi libra tion 

0”30 

15^100 

85->0 

lanear oradienL 
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Cbromatograph the Test soiution, and measure the peak re* 
sponses as directed for Procedurę: the ca pac i ty factor, k' f is 
not less than 10; the column efficiency determined from the 
cilastatin peak is not less than 3000 theoretical plates; and 
the tailing factor is not morę than 4,5, 

Procedurę —Separately inject equal volumes (about 20 pL) 
of the Test soiution and the Solvent into the chromatograph, 
record the chromatograms, and measure the areas of the 
peaks. Caiculate the chromatographit purity, in percentage, 
of the portion of Cilastatin Sodium taken by the formula: 

lOOrc/ (fr-ffl- a) 

in which rc is the area of the cilastatin peak obtained from 
the Test soiution; n is the sum of the areas of all the peaks 
obtained from the Test soiution; r B is the sum of the areas of 
all the peaks obtained from the Solvent; and r A is the re- 
sponse of the peak, if any, of nonretained substances, such 
as acetone, at the so!vent front obtained from the Test soiu¬ 
tion: not less than 98,5% is found. Calcufate the percentage 
of each impurity tn the portion of Cilastatin Sod tum taken 
by the formula: 

100n/(rr- r B -r A ) 

in which r< is the peak area for each impurity in the chro¬ 
ma tog ram obtained from the Test soiution and the other 
terms are as deflned above: not morę than 0,5% of any 
individual impurity is found, 

Assay—Transfer about 300 mg of Cilastatin Sodium, aecu- 
rately weighed, to a suita ble beaker, add 30 mL of metha- 
nol, and arssolve by swirling. Add 5 mL of water, and Utratę 
potentiometrically with 04 IM hydrach loric add to a pH of 
about 3. Then titrate with 0,1 N sodium hydroxide until 
three infiection points have been observed, Caiculate the 
Liter difference, in mL, between the first and third inflection 
points, Each mL of 04 N sodium hydroxide is equiva!ent to 
19,022 mg of GaHasNaNaOsS. 


Cilostazol 



C 20 H 2? N 5 O, 369.46 

2(1 H)-Qutnolmone, 6-[4-(l -cyclohexyt-l H-tetrazol- 
5-yl)bu t oxy]-3,4 -d i hydro-. 

6-[4~(l-CyclonexyI-l tt-tetrazoi-5-y3)butoxy]-3,4-dlhydro- 
carbostyril [73963-72-1 ], 

» Cilostazol contains not less than 98,0 percent 
and not morę than 102,0 percent of C20H27N5O2, 
calcuiated on the dried basis, 

Packaging and storage— Preserze in right containers, and 
storę at room temperaturo. 

USP Reference standards (11>— 

USP Cilostazol RS 

USP Cilostazol Related Compound A RS 

ć-Hydroxy-3,4-dihydn>]H-quinolm-2-one. 

C 9 H 9 N0 2 1634 7 

USP Cilostazol Related Compound B RS 

6-[4-(1 -CydohexyM W-tetrazol-5-yl)-butoxy3-1 H- quino- 
lin-2-one. 

C«HalMiO a 367.45 
USP Cilostazol Related Compound C RS 


1 -(4-(5-CyclohexyM H-tetrazoM -yi)butyl)- 
6-(4-(l -cyclohexyl-1 H-tetrazol-5-yl)butoxy)-3,4- 
dihydroquinolin-2(T kf)- one. 

CaiHiaNsOj 589,73 
Identification— 

A: Infrared Absorption (197K). 

B: The retention time of the major peak in the chromato- 
gram of the Assay preparation corresponds to that in the 
chrom a tog ram of the Standard preparation f as obtained in 
the Assay. 

Loss on dryinq (731)—Dry it at 110° for 3 hours: it loses 
not morę than 0.3% of its weight. 

Residue on ignition <281): not morę than 04%. 
Cfiloride <221>— 

Test soiution—Dlssolve 0,5 g of Cilostazol in 40 ml of di- 
methylformamide, add 6 ml of diluted nitric acid and di- 
methylformamide to make 50 mL, 

Contmi soiution —To 0.25 mL of 0.01 M hydrochloric acid 
add 6 mL of diluted nitric add and dimethylformamide to 
make 50 mL. 

Procedurę—Add 1 mL of silver nitrate TS to the Test solu r- 
don and to the ControI soiution , mix well, and aflow to stand 
for 5 minutes, protecting from direct sunlight Compare the 
opalescence developed In both Solutions against a black 
background by viewing downward or transversely. The opal¬ 
escence developed in the Tesf soiution is not morę than tnat 
of the Controi soiution (0.018%), 


De te te the foilowing: 

*Heavy metals, Method // (231): 0,001%,# (pmi « iai> 20 I 8 > 

Related compounds— 

Diluent, Soiution Ą Soiution B f Mobile phose t System suita- 
bility soiution, and Chromatographk system —Proceed as di¬ 
rected in the Assay , 

Standard soiution —Dissolve accurately weighed quantities 
of USP Cilostazol RS and USP Cilostazol Related Compound 
C RS in acetonitrile, with sonicaUon if necessary, to obtain a 
soiution having known concentrations of about 0.5 mg per 
mL of each component Transfer 4 mL of this soiution to a 
10-mL volumetric fiask, and dilute with water to volume. 
Further dilute this soiution, stepwise if necessary, with Difu- 
ent to obtain a soiution having known concentrations of 
about 0,4 jig per mL of each component 

Test soiution —Transfer about 20 mg of Cilostazol, accu¬ 
rately weighed, to a 5G-mL volumetric fiask, dissolve in 
20 mL of acetonitrile, with sonicaUon if necessary. Dilute 
with water to vo)ume, and mix. 

Procedurę—Separately inject egual volumes (about 20 pL) 
of the Standard soiution and the Test soiution into the chro- 
matograph, record the chromatograms, and measure the re- 
sponses for the major peaks, Caiculate the percentage of 
cilostazol related compound C by the formula: 

04(0/Cl Hru/rd 

in which Cs is the concentration, in pg per mL, of cilostazol 
related compound C in the Standard soiution; C r \s the con¬ 
centration, in mg per mL, of Cilostazol in the Test soiution; 
ru is the peak response for cilostazol related compound C 
obtained from the Test soiution; and rs is the peak response 
for cilostazol related compound C obtained from the Stan¬ 
dard soiution. Caiculate the percentage of other impunties 
by the formula: 

04(1/0 (G/GJfo/rs) 

m which F ts the relative response factor from Tobie T; C$ is 
the concentration, in |ig per mL, of cilostazol in the Stan¬ 
dard soiution; Gr is the concentration, in mg per mL, of 
cilostazol in the Test soiution; ru is the peak response for any 
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other impurity obtained from the Test solution; and r$ is the 
peak response for cilostazol obtained from the Standard so¬ 
lution. 



Table 1 




Re!ative 

Retention 

ReJative 

Response 

Limit 

Name 

Time 

Factor 1 ff) 


Cilostazol related com* * 

0.2 

17 

0.1 

pound A 1 

Cilostazol related com- 

0*9 

0*58 

0.1 

pound B- 

Cilostazol 

1.0 

1.0 

— 

Cilostazol related com- 

1*9 

— 

0.1 

pound O 

Any other indrndual im- 

— 

1,0 

0.1 

purrty 


1 6-Hy d roxy- 3,4-d ihy d ro-1 H -q ul n a I i n-2-o ne 

2 6-[4-(1 -Cydohexyl-1 W-tetrazol-5-ył)-butoxy]-1 H-qulnolfn 2-ane 

M -(4-{5-CydohexyM W*tetrazoL1 -yŁ)bt|tyO*6T4«<1 *cydohexyl-1 fttetrazol-S- 
y0butoxy)-3,4- dihydroq u in o li n-2(f Hy&ne 

In addition to not exceeding the limrts for impurities tn 7b- 
ble 1, not morę than 0.4% of total impurities is found. 

Assay— 

Diluent —Use a mwture of water and acetonitrile (60:40). 

Solution A —Use a mixture of water and acetonitrile 
(70:30)* 

Solution B— Use a mixture of water and acetonitrile 
(50:50). 

Mobile phase— Use variab!e mixtures of Solution A and So¬ 
lution B as directed for Chromatographic system . Make ad- 
justmcnts if necessary {see System Suitability under Chroma * 
tography (621))* 

System suitability solution —Frepare a solution in Diluent 
having known concentrations of about 0.05 mg per mL 
each of USP Cilostazol RS, USP Cilostazol Related Com- 
pound A RS, and USP Cilostazol Related Compound B RS. 

Standard preparation —Dissolve an accurately weighed 
guantity of USP Cilostazol RS in acetonitrile, with sontcation 
if necessary, to obtain a solution having a known concentra¬ 
tion of about 1.0 mg per mL Transfer 4 mL of this solution 
to a 10-mL volumetric fiask, and dilute with water to vol- 
ume. Further dilute this solution with Diluent to obtain a 
solution having a known concentration of about 0*04 mg 
per mL. 

Assay preparotion— Transfer about 20 mg of Cilostazol, ac¬ 
curately weighed, to a 50-mL volumetric fiask, dissolve in 
20 mL of acetonitrile, sonicate if necessary, dilute with water 
to volume, and mix. Transfer 1 mL of this solution to a 
10-mL vo3umetric fiask, dilute with Diluent to volume, and 
mix. 

Chromatographic system (see Chromatography {621 ))—'The 
liguld chromatograph is eouipped with a 254-nm detector 
and a 4.6-mm x lu-cm column that contains 3.5-um pack- 
ing L7, The flow ratę is about 1.0 mL per minutę* The coh 
umn temperaturo is maintained at 40 * The chromatograph 
is program med as follows. 


Time 

(mlnutes) 

Solution A 
i°/o) 

Solution B 
(%) 

Elutlon 

0-6.5 

100~>50 

0^50 

linear gradient 

6.5-10 

50-»Q 

50-^100 

linear gradient 

10-20 

0 

100 

isacratic 

20-20*1 

0^100 

100-40 

linear gradient 

20.1-28 

1 ou 

0 

re-equilibration 


Chromatograph the System suitability solution , identify the 
components using Tobie 7, and record the peak responses 
as directed for Proceduro; the resolution, R, between citos¬ 
tazol related compound B and cilostazol is not less than 3.0; 
the tailing factor for the cilostazol peak is not morę than 
2 * 0 ; and the relative standard deviation for replicate injec- 
tions is not morę than 2 . 0 %. 

Procedurę— Sępa ratefy inject egual volumes (about 20 pL) 
of the Standard preparation and the Asiuy preparation into 
the chromatograph, record the chroma tog rams, and meas- 
ure the responses for the major peaks, CaTculate the quan- 
tity, in mg, of C 20 H 27 N 5 O 2 En the portion of Cilostazol taken 
by the formula; 

500 C(A/ / Ts) 

in which C is the concentration, in mg per mL, of cilostazol 
in the Standard preparation; and r u and r* are the peak re¬ 
sponses obtained from the Assay preparation and the Stan¬ 
dard prepara f/on, respectively* 


Cilostazol Tablets 


DEFINITION 

Cilostazol Tablets contain NLT 90,0% and NMT 110.0% of 
the labeted amount of cilostazol (C 20 H 27 NSO 2 ). 

IDENTIFICATION 

* A* Infrared Assorption (197S) 

Standard solution: 100 mg/mL of USP Cilostazol RS in 
chloroform 

Sample solution: Transfer the eguivalent of 100 mg of 
cilostazol from finely uowdeped Tablets into a glass con- 
tainer, Add 1 mL of chloroform, shake for 1 min, and 
pass through a suitable filter of 0.5-pm or finer porę 
size. 

* B. The retention time of the cilostazol peak of the Sam- 
pfe solution corresponds to that of the Standard solution, 
as obtained in the Assay* 

ASSAY 

* Procedurę 

Mobile phase: Acetonitrile, methanol, and water 
(7:3:10) 

Internal standard solution: 4 mg/ml of benzophenone 
in methanol 

Standard solution; 0.1 mg/mL of USP Cilostazol RS and 
0*04mg/mL of internal standard solution in methanol 
Sample solution: Transfer the equivafent of 50 mg of 
cilostazol from powdered Tablets (NLT 20) into a suita¬ 
ble vo!umetric fiask and add an appropriate quantity of 
Internal standard sofution , Dilute with methanol to ob¬ 
tain a solution of 0.1 mg/mL of USP Cilostazol RS and 
0.04 mg/rnL of the internal standard. Pass a portion of 
this solution through a membranę filter of O.S^im or 
finer porę size, ano use the filtrale* 

Chromatographic system 
(See Chromatography (621), Sysfem Suitability *) 

Modę: LC 

DeLecLur; UV 254 nm 
Column: 4.6-mm x 15-cm; packing LI 
Flow ratę; 1 mL/min 
Injection size; 10 pL 
System suitabifity 
Sample: Standard solution 
Suitability reguirements 

Resolution: NLT 9.0 between the cilostazol and ben¬ 
zophenone peaks, eluted in this order 
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Relattve standard deviation: NMT 1*5% 

Anafysis 

Samples: Standard soiution and Sample soiution 
Calcufate the percentage of the labeled amount of cilos- 
tazol (C2dH 2? Ns02) in the portion of Tablets taken: 

Result — (Ru/Rs) ^ (Cs/Cu) x 100 

Ru = peak response ratio of cilostazol to thp i niemal 
standard from the Sample soiution 
R s = peak response ratio of cilostazol to the internal 
standard from the Standard soiution 
C s = concentration of USP Cilostazol RS in the 
Standard soiution (mg/mL) 

Cu = nominał concentration of cilostazol in the 
Sample soiution (mg/mL) 

Acceptance criteria: 90*0%-! 10,0% 

PERFORMANCE TEST5 
* Dissolution (711) 

Test 1 

Medium: 030% sodium lauryl suifate in water; 

900 mL 

Apparatus 2: 75 rpm 
Time: 60 min 

Standard soiution: 0.28 mg/mL of USP Cilostazol RS 
in methanol, Dilute this soiution with Medium to ob- 
tain a soiution with a finał concentration of about 

5.6 pg/mL, 

Sample soiution: Pass NLT 20 ml of the soiution 
under test through a suitable fiiter of 0,45-um porę 
size, discarding the ftrst 10 mL, Dilute with Medium to 
obtain a finał theoretical concentration of about 

5.6 pg/mL, considering complete dissolution of the la- 
bel claim. 

Wavelength: UV 257 nm 
Path length: 1 cm 
Blank: Medium 

Calculate the percentage of cilostazol dissofved: 

Result = (Au/As) x (Cs/L) x V x 100 

Au - absorbance of the Sample soiution 
Ai - absorbance of the Standard sofution 
Cs = concentration of the Standard soiution 
(mg/mL) 

L - Tablet label claim 
V - volume of Medium , 900 ml 
Tolerances: NLT 80% (Q) of the labeled amount of 
cilostazol is dis$olved. 

Test 2: If the product complies with this test, the iabel- 
ing indicates that it meets USP Dissolution Test 2 * 
Medium: 03% sodium fauryl suifate in water; 900 ml, 
deaerated 

Apparatus 2: 75 rpm 
Time: 30 min 

Standard soiution: Prepare a soiution containing 
1.1 mg/mL of USP Cilostazol RS in methanol, Dilute 
this soiution with 0,5% sodium lauryl suifate tn water 
to obtain a finał concentration of (1/900) mg/mL, 
where L is the Tablet iabel claim in mg* 

Sample soiution: Pass a portion of the soiution under 
test through a suitable fiiter. 

Wavelength: UV 258 nm 
Path length: 0.2 cm 
Blank: Medium 

Toferances: NLT 75% (Q) of the labeled amount of 
cilostazol is dissolved. 


Test 3: if the product complies with this test, the label- 
ing indicates that it meets USP Dissolution Test i* 
Medium: 03% sodium lauryl suifate in water; 900 mL 
Apparatus 2: 75 rpm 
Time: 60 min 

Standard soiution, Sample soiution, Wavelength, 

Path length, and Blank: Proceed as directed for Test 
h 

Toferances: NLT 70% (Q) of the labded amount of 
cilostazol is dissolved. 

* Uniformity of Dosace Units (905): Meet the 

requirements 

ADDITIONAL REQUIREMENTS 

* Packaging and Storage: Preserve in tight and fight-resis- 
tant containers. Storę at controlled room temperatura* 

* Labę ling: W hen morę than one Dissolution test is given, 
the fabeling States the Dissolution test used only if Test I 
is not used, 

* OSP Referenci Standards (11) 

USP Cilostazol RS 


Cimetidine 



CioHisNfiS 252.34 

Guanidine, N"-cyano-N-methyhN'42-[[{5-methyM H- 
imidazol-4-yl)methy]]thio]ethyl]-; 

2'Cyano-l-metityl-3-[2-[[(5-methylimidazoL 
4-yl)methyl]thio]ethyl]guanidine [51481 -61 -9], 

DEFINITION 

Cimetidine contains NLT 98.0% and NMT 102.0% of cirne- 
tidrne (CioHi*N$S), calculated on the dried basis. 

IDENTIFICATION 

* A. INFRARED ABSORPTION (197K) 

« B, The UV absorption spectrum of a soiution (1 in 
80,000) in 03 N suffuric add exhibits maxima and min¬ 
ima at the same wavefengths as that of a simifar soiution 
of USP Cimetidine RS, concomitantly measured. 

A55AY 

* Procedurę 

Mobile phase: Transfer 200 mL of methanol and 
03 mL of phosphoric add to a 1000-mL volumetnc 
fiask, dilute with water to volume, and fiiter. 

Standard stock soiution: 0.4 mg/mL of USP Cimetidine 
RS in methanol and water (1:4), prepared by initially 
dissolving the USP Cimetidine RS in methanol using 
20% of the finał volume and difuting that soiution with 
water to volume 

Standard soiution: 0.01 mg/mL of USP Cimetidine RS 
in Mobile phase from the Standard stock soiution 
Sample stock soiution: 0*4 mg/mL of Cimetidine in 
methanol and water (1:4), prepared by initially dissoiv- 
ing the sample in methanol using 20% of the finał vol- 
ume and diluUng that soiution with water to volume 
Sample soiution: 0.01 mg/mL of Cimetidine in Mobile 
phase from the Sample stock soiution 
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Chromatographic system 

(See Chromatograpny (621 ), System SuitabiUty.) 

Modę: LC 

Detector: UV 220 nm 
Column: 3.9-mm x 30-cm; packing LI 
Ffow ratę: 2.0 mL/nmn 
Injection volume: 50 pi 
System sultability 
Sample: Standard solution 
Sultability reąuirements 
Capacity factor, k: NLT 0,6 
Column efficiency: NLT 1000 theoretical plates 
Relative standard deviation: NMT 2.0% 

Analysis 

Sa m pies: Standard solution and Sample solution 
Calculate the percentage of cimetidine (C 10 H| 6 N 6 S) in 
the portion of Cimetidine taken: 

Result = (ru/rs) x (t s /G) x 100 

r 0 - peak response from the Sample solution 

r$ ~ peak response from the Standard solution 

Cs ss concentration of USP Cimetidine RS in the 
Standard solution (mg/mL) 

Qf = concentration of Cimetidine in the Sample 
solution (mg/mL) 

Acceptance criterra: 98,0%-102.Q% on the dried basis 

IMPURITIES 

* Residue ON Ignition <281): NMT 0.2% 


Dekle the foliowing: 

•* Heaw Metals, Method II (231); NMT 20 ppm # mKiai ,. 

Mn*2O10) 

• ORGANIC IMPURITIES 

Mobile phase: Mix 240 mL of methanol, 0.3 ml of 
85% pnosphoric add, 940 mg of sodium 1 -hex- 
anesulfonate, and sufficient water to make 1 L, and 
filter. 

Standard solution: 0,80 jig/ml of USP Cimetidine RS in 
Mobile phase 

Sample solution: 0.4 mg/mL of Cimetidine m Mobile 
phase. Mix, sonicate for 15 min, and then mix again. 
Chromatographic system 
(See Chromatograpny (621}, System Suitabiiity.) 

Modę: LC 

Detector: UV 220 nm 
Column: 4.6-mm x 25-cm; packing LI 
Flow ratę: 2.0 mL/min 
Injection volume: 50 pL 
System suitabiiity 
Sample: Standard solution 
Suitabiiity reąuirements 
Capacity factor, k: NLT 3.0 
Column efficiency: NLT 2000 theoretical plates 
Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of each impurily in the por¬ 
tion of Cimetidine taken: 

Result = (rjfi) x (Ci /C u ) x 1 GO 

Tlt - peak response of each impurity from the 
Sample solution 

r$ - peak response of cimetidine from the Standard 
solution 

Cs - concentration of USP Cimetidine RS in the 
Standard solution (pg/mL) 

Clt - concentration of Cimetidine in the Sample 

solution (pg/mL) , - 


Acceptance criteria 
Any indivldual impurity: NMT 0.2% 

Total impurities: NMT 1.0% 

SFECIFIC TE5T5 

• Melting Rangi or Temperaturę (741): 139°-144° 

• Loss on Drying (731) 

Analysis: Dry a sample at 110° for 2 h. 

Acceptance criteria: NMT 1.0% 

ADDITIONAL REQUIREMENTS 

• Packaging and Storage: Preserve in tight, light-resistant 
containers. 

• USP Reference Standard* <11) 

USP Cimetidine RS 


Cimetidine Injection 

DEFINITiON 

Cimetidine Injection is a sterile solution of Cimetidine Hy- 
drochlonde in Water for Injection. It contains NLT 90.0% 
and NMT 110,0% of the labeled amount of cimetidine 
(CioHisNeS). 

IDENTIFICATION 

* A. The retention time of the major peak of the Sample 

solution corresponds to that of the standard solution , as 
obtained in the Assoy. 

ASSAY 

• Procedurę 

Mobile phase: Transfer 200 mL of methanol and 
0,3 ml of phosphoric acid to a 1000-mL voJumetric 
fiask, dilute witn water to volume, and filter. 

Standard stock solution: 0.5 mg/mL of USP Cimetidine 
Hydrochloride RS in a mixture of methanol and water 
(1:4) 

Standard solution: 12.5 jug/ml of USP Cimetidine Hy¬ 
drochloride RS in Mobile phase from Standard stock 
solution 

Sample solution: Nominally 10.0 pg/mL of cimetidine, 
prepared as follows. Transfer an accurately measured 
volume of Injection, eąuivalent to about 2 mg of cime¬ 
tidine, to a 200-mL volumetric fiask, and dilute wrth 
Mobile phase to volume. 

Chromatographic system 
(See Chromatograpny (621), System Suitabiiity.) 

Modę: LC 

Detector: UV 220 nm 
Column: 3.9-mm x 30-cm; packing LI 
Flow ratę: 2 m L/m In 
Injection vo!ume: 50 pL 
System suitabiiity 
Sample: Standard solution 
Suitabiiity reąuirements 
Capacity factor, k: NLT 0.6 
Column efficiency: NLT 1000 theoretical plates 
Relative standard deviation: NMT 2,0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
cimetidine (CtoHiaN fl S; in the portion of Injection 
taken: 

Result = (fu/rj) x (Cs/Cu) x (M f? /M f .?) x 100 

ru = peak response from the Sample solution 

r 5 - peak response from the Standard soiution 

G - concentration of USP Cimetidine 

Hydrochloride RS In the Standard solution 
(mg/mL) 
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Cu = nominał concentration of cimetidine in the 
Sample solution (mg/mL) 

Mn ~ mołecular weight of cimetidine, 25234 
M r2 = molecular weight of cimetidine hydrach londe, 
288.81 

Acceptance criteria: 90.0%-110.0% 

SPECJFIC TE5TS 

* Bacterial Endotokins Test (85): MMT 0.5 USP Endo- 

toxin Unit/mg of cimetidine hydrochloride 
*PH<791>: 3.8-6.0 

o Other Requirements; It meets the reguirements in Injec- 
tions and impfanted Drag Products {1). 

ADDITIGNAL REQUIREMENT5 

* Packacinc and Storach: Preserve in single-dose or mul* * 

tiple-dose glass or plastrc containers. Glass containers are 
preferably of Type I or Type II glass. 

* USP Reference Standards (11) 

USP Cimetidine Hydrochloride RS 
USP £ndotoxin RS 


Cimetidine Tablets 


DEFINmON 

Cimetidine Tablets contain NLT 90.0% and NMT 110.0% of 
the labeled amaunt of cimetidine {CioHisNćS). 

IDENTIFICATION 

• A. The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution, as 
obtained in the Assay . 

ASSAY 

■ Procedurę 

Mobile phase: Transfer 200 ml of methanol and 
0.3 mL of phosphorlc acid to a 1000-mL vo3umetric 
fiask, dilute with water to volume, and filter. 

Standard stock solution: 0.4 mg/mL of USP Cimetidine 
RS m methanol and water (1:4), prepared by inltially 
dissoMng the USP Cimetidine RS in methanol using 
20% of Che finał volume and dilutmg that solution with 
water to voiume 

Standard solution: 0.01 mg/mL of USP Cimetidine RS 
in Mobile phose from the Standard stock solution 
Sampfe stock solution: Weigh, and finely powder NLT 
20 Tablets. Transfer a portion of the powder, eouivalent 
to about 100 mg of cimetidine, to a 250-mL volumetric 
fiask. Add 50 mL of methanol, shake for 2 min, add 
40 mL of water, sonicate for 15 min, and dilute with 
water to volume. 

Sample solution: Transfer 5.0 mL of the Sampfe stock 
solution to a 200-mL volumetdc fiask, and dilute with 
Mobile phose to volume. 

Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 220 nm 
Column; 3.9-mrrt x 30-cm; packing LI 
Flow ratę: 2.0 mL/min 
injection volume: 50 pL 
System suitability 
Sample: Standard solution 
Suitability reguirements 
Capacity factor, k: NLT 0.6 
Column efficiency: NLT 1000 theoretical plates 
Relative standard deviation: NMT 2,0% 

Anaiysis: Caleulate the percentage of the labeled 
amount of cimetidine in the portion of Tab¬ 

lets taken: 


ru - peak response from the Sample solution 

r s = peak response from the Standard solution 

Cs - concentration of USP Cimetidine RS in the 
Standard solution (mg/mL) 

Cu - nominał concentration of cimetidine in the 
Sample solution (mg/mL) 

Acceptance criteria: 90.0%-110.0% 

PERFORMANCE TE5T5 

* Dis solution (711) 

Medium: 0,01 N hydrochloric acid; 900 mL 
Apparatus 1: 100 rpm. A 20-mesh basket may be used 
for 800-mg strength Tablets. 

Time: 15 min 

Standard solution: USP Cimetidine RS in Medium 
Sample solution: Filtered solution under test, diluted 
wltn Medium to a concentration that is similar to that of 
the Standard solution 

Detector: UV, the wavelength of maximum absorbance 
at about 218 nm 

Tolerances: NLT 80% (Q) of the labeled amount of 
cimetidine (CioHiaN$5) is dissolved. 

* Uniformity of Dosage Units (905): Meet the 

requirements 

ADDITIGNAL REGUIREMENTS 

* Packaging and Storage: Preserve in tight, light-reslstant 
containers at controlled room temperaturę. 

* USP Reference standards <ll) 

USP Cimetidine RS 


Cimetidine in Sodium Chloride 
injectaoin 

DEFINITION 

Cimetidine in Sodium Chloride Injection is a stenie solution 
of Cimetidine Hydrochloride and Sodium Chloride in 
Water for injection. ft contains NLT 90.0% and NMT 
110.0% of the labeled amount of cimetidine (CioHitN«S) 
and NLT 95.0% and NMT 110.0% of the labeled amount 
of sodium chloride (NaCI). 

IDENTIFICATION 

o A. The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution f as 
obtained in the Assay. 

* EL Identification Tests—General, Sodium (191) and C hlo- 

ride (191): Meets the reguirements 

ASSAY 

* CIMETIDINE 

Mobile phase: Transfer 200 ml of methanol and 
03 mL of phosphoric acid to a 1000-mL volumetrie 
fiask, dilute witn water to volume, and filter. 

Standard stock solution: 0.5 mg/mL of USP Cimetidine 
Hydrochloride RS in a mixture ot methanol and water 
(1:4) 

Standard solution: 12.5 pg/mL of USP Cimetidine Hy¬ 
drochloride RS in Mobile phase from Standard stock 
solution 

Sample solution: Nominaily 10,0 pg/mL of cimetidine, 
prepared as foliows. Transfer an accurately measured 
volume of injection, egutvalent to about 2 mg of cime¬ 
tidine, to a 200-mL volumetric fiask, and dilute with 
Mobile phase to volume. 



Result - (ru/r$) x (Cs/Cu) x 100 
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Chromatographio system 

(See Chromatograpny (62*1), System Suitability.) 

Modę: LC 

Detector: UV 220 nm 
Column: 3.9*mm x 30-cm; packing LI 
Fiow ratę: 2 ml/min 
Injection vo!ume: 50 (iL 
System suitabilily 
Sam ple: Standard solution 
Suitability reąuirements 
Capacity factor, fc': NLT 0.6 
Column effitiency: NLT 1000 theoretioal plates 
Reiative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
cimetidine (CioHi ć N 6 S) in the portion of injection 
taken: 

Resuit = (fij/fs) x (UCu) x (M r ,/M r2 ) x 100 

ru = peak response from the Sample solution 

r$ - peak response from the Standard solution 

Cs = concentration of USP Cimetidine 

Hydrochloride RS in the Standard solution 
(mg/mL) 

Cu ~ nominał concentration of cimetidine in the 
Sample solution (mg/mL) 

M f j = molecufar weight of cimetidine, 252.34 
Ma - molecular weight of cimetidine hydrochloride, 
288.81 

Acceptance criteria; 90.0%-110.0% 

• SODIUM CHLORIDE 

Sample solution: Di lute a volume of Injection with 
water to obtain a solution containing 0.5 mg/mL of so¬ 
dium chloride, 

Analysis: Determine the total amount of chforide, Ą in 
the Sample solution, in mg, by titrating the Sample solu¬ 
tion with 04 N silver nitrate VS, using a silver-słlver 
chloride electrode. Each mL of 0.1 N siiver nitrate is 
equivalent to 3.545 mg of chloride. 

To correct for the chloride present as cimetidine hydro¬ 
chloride, calculate the concentration of chloride, C, due 
to sodium chloride, in mg/mL, in the Sample solution: 

Resuit = (A/V) - [W x (Ma/Mn)] 

A - total amount of chloride in the Sample solution 
(mg) 

V - vo!ume of the Injection taken to prepare the 
Sample solution (mL) 

W = guantity of cimetidine in the Injection, as 
determined in the Assay for Cimetidine 
(mg/mL) 

Mq ~ atomie weight of chloride, 35.453 
Mri = molecular weight of cimetidine, 252.34 
Calculate the percentage of the labeled amount of 
sodium chloride (NaO) in the portion of Injection 
taken: 

Resuit = (C/Q,) x (Mnco/Mo) x 100 

C - concentration of chloride due to sodium 
chloride in the Sample solution (mg/mL) 

Cu - nominał concentration of sodium chloride in 
the Sample solution (mg/mL) 

M NQ a = molecufar weight of sodium chloride, 58.443 


Ma = atomie weight of chloride, 35.453 
Acceptance criteria: 95.0%-l 10.0% 

SPEC! FIC TESTS 

• BACTEftiAL ENDOTOXtNS Test (85): NMT 0.5 USP Endo- 

toxin Unit/mg of cimetidine hydrochloride 

* PH (791): 5.0-2.0 

» Other Requirements: It meets the requirements in Injec* 
tions and tmplanted Drug Products <1). 

ADDITIONAL REQUIREMENT5 

* Packacing and Storage: Preserve in single-dose giass or 
lastic containers. Glass containers are preferably of Type 
or Type II glass. 

• USP Reference Standards (11) 

USP Cimetidine Hydrochloride RS 
USP Endotoxin RS 


Cimetidine Hydrochloride 



C,oHi&N 6 S • HCI 288.80 

Guanidine, AT'-cyano-/V-methyl-N # -[2-[[(5-methyl-1 H- 
imidazof-4-yi)methyi]thio]ethylK mon o hydro chloride; 

2-Cyan0-1-methyl-3-[2-[[(5-methylimidazol- 
4-yl)methyl]thio]ethyl]guanidine monohydrochloride 
[70059-30-2]. 

DEFINITION 

Cimetidine Hydrochloride contains NIT 98.0% and NMT 
102.0% of cimetidine hydrochloride (C,oH T6 N e S ■ HCi), cal- 
cuiated on the dried basis, 

IDENTIFICATION 

• A. Infrared Absorption (197K) 

* B. Ultraviolet Absorption (197U) 

Sample solution: 14 |ig/mL 

Medium: 0.1 N sulfuric acid 

Acceptance criteria: Meets the reguirements 

AS5AV 

« Procedurę 

Mobile phase: Transfer 200 mL of methanoj and 
0.3 mL of phosphoric acid to a 1000-mL yolumetric 
fiask, dilute witn water to volume, and filter. 

Standard stock solution: 0.5 mg/mL of USP Cimetidine 
Hydrochloride RS in a mixture of methanol and water 
(1:4) 

Standard solution: 12.5 pg/mL of USP Cimetidine Hy¬ 
drochloride RS in Mobile phase from Standard stock 
solution 

Sample stock solution: 0.5 mg/mL of Cimetidine Hy¬ 
drochloride in a mixture of methanol and water, pre- 
pared by initiafly dtssoMng the sample in water using 
20% of the finał volume, adding methanol using 20% 
of the finał volume, and drluting that solution with 
water to volume 

Sample solution: 12.5 pg/mL of Cimetidine Hydrochlo¬ 
ride in Mobile phase from Sample stock solution 
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Chromatographk system 

(See Chroma Log ropny {62 1), System Suitability.) 

Modę: LC 

Detector: UV 220 nm 
Column: 3.9-mm x 30-cm; packing LI 
Flow ratę: 2 mL/mrn 
injection volume: 50 pL 
System suitablłity 
Sample: Standard solution 
Suitability requirements 
Capadty factor, k: NLT 0.6 
Column effkieney: NLT 1000 theoreticat plates 
Relative standard deviation: NMT 2.0% 

Analysis 

Sam pies: Stondard solution and Sample solution 
Calculate the percentage of cimetidine hydrochforide 
(CioHitNńS ■ HCI) jn the portion of Cimetidine Hydro- 
chloride taken: 

Result - C-nu/Cs) x (Cs/Cu) x 100 

= peak response from the Sample sofution 
r% - peak response from the Standard solution 
Cj - concentration of USP Cimetidine 

Hydrochloride in the Standard solution 
(mg/mL) 

Cu - concentration of Cimetidine Hydrochloride in 
the Sample solution (mg/mL) 

Acceptance criteria: 98.0%-1Q2.0% on the dried basis 

1MPURITIES 

* Residue on Ignition (281): NMT 0.2% 


Dełete the folfowing: 

** Heavy Metals, Method II (231): NMT 20 ppm# (oi^t < 

• Organic Iewpurities 

Mobile phase: Transfer 940 mg of sodium l-hex- 
anesuifonate to a 1000-mL volumetric fiask, add 
240 mL of methanol followed by 0.3 mL of phosphoric 
acid, and d ilu te with water to volume. Filter before use. 
Sample solution: 0.4 mg/mL of Cimetidine Hydrochlo- 
ride in Mobile phase 

Diluted sample solution: O.Sijg/mL of Cimetidine Hy¬ 
drochloride in Mobile phase from the the Sample 
solution 

System suitability solution: Dissolve 50 mg of Cime¬ 
tidine Hydrochloride in 10 mL of 1 N hydrochloric atid, 
heat on a steam bath for about 10 min (or boli on a 
hot piąte for about 2 min), and ailow to cool. DNute a 
suitable volume of this solution with Mobile phase to 
obtain a solution containing 2 pg/mL. Use this solution 
within 24 h of its preparator]. Adjusment of the heating 
step may be necessary to achieve a satśsfactory amide 
analog peak response for the measurement of the reso- 
lution between the cimetidine and fhe amide analog 
peaks. 

Chromatographk system 

(See Chromatograpny {6 21), System Suitability.) 

Modę: LC 

Detector: UV 220 nm 
Column: 4.6-nim x 25-cm; packing LI 
Flow ratę: 2 mL/min 
Injection volume: 50 pL 
System suitability 

Samples: System suitability solution and Diluted sample 
solution 

Suitability reguirements 

Resolutton: NLT 4.0 between the cimetidine and the 
amide analog peaks. System suitability solution 
Capadty factor, k: NLT 3.0, Diluted sample solution 
Column efficiency: NLT 2000 theoreticaf plates,'D/- 
luted sample solution 


Relative standard devlatlon: NMT 7.0%, Diluted 
sample sofution 
Analysis 

Samples: Sample solution and Diluted sample solution 
Caiculate the percentage of each impurity m the por¬ 
tion of Cimetidine Hydrochloride taken: 

Result = (r v /r$) x 0 x100 

r u - peak response for each impurity from the 
Sample solution 

r% - peak response of cimetidine from the Diluted 
sample solution 

D = dilution factor to prepare the Diluted sample 
solution from the Sample solution , 0.002 
Acceptance criteria 
Any !ndivtduai Impurity: NMT 0.2% 

Total impuritles: NMT 1.0% 

SPECIFIC TESTS 

* LOSS ON DRYING (731) 

Analysis: Dry a sample at 105° for 2 h. 

Acceptance criteria: NMT 0.5% 

ADDITIONAL REQUIREMENTS 

* PACKAGiNG and Storage: Preserve in fight, Irght-resistant 

containers. 

* USP Reference Standard* (11) 

USP Cimetidine Hydrochloride RS 


Cinoxacin 



C 12 H, 0 N 2 O s 262.22 

[l,3]Dioxoio[4,5-g]cmnoiine-3-carboxylrc acid, l-ethyI-1,4- 
dihydro-4-oxo-; 

1 -Ethyl-1,4"dihydro-4-oxo[1,3]dioxolQ[4,5-g]dnnoline-3-car- 
boxylic add [28657-80-9]. 

DEFINITION 

Cinoxacin contains NLT 97.0% and NMT 102.0% of dnox- 
acin (Ct^HtoNłOs), cale ula ted on the dried basis. 

IDENTIFICATION 

* A. INFRARED ABSORPTION (197K) 

• B. The Rt value of the principal spot of the Sample solu¬ 

tion corresponds to that of Standard solution A t as ob¬ 
tain ed in tne test for Organie Impurities. 

ASSAY 

« Procedurę 

Solution A: 38.1 mg/mL of sodium borate in water 

Interna! standard solution: An agueous solution con¬ 
taining 2 mg/mL of sulfanilic add and 5.0 mL of Solu- 
Uon A in each 100 ml 

Mobile phase: Diiute 100.0 mL of Solution A and 
0.426 g of sodium suifate with water to 1000 mLThe 
guantity of sodium sulfate may be varied to meet Sys¬ 
tem suitability requirements and to provide a suitable 
elution time. 

Standard stock solution: 1 mg/mL of USP Cinoxacin 
RS in Solution A 

Standard solution: 50pg/mL of USP Cmoxacin RS pre- 
pared as follows. Diiute 5.0 mL of Standard stock solu¬ 
tion and 5.0 mL of In tema I standard solution with water 
to 100 mL. 
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Sampfe stack solution: 1 mg/mL of Cinoxacin in Solu¬ 
tion A 

Sample solution: Dii u te 5.0 mL of Sampie stock solution 
anrfS.Omlof Internal standard solution with water to 
100 mL. 

Chromatographic system 

(See Chromatography (621), System SuitabHity.) 

Modę: LC 

Deteetor: IJV 254 nm 
Column: 1,8-mm x 1 -m; packing LI 2 
Flow ratę: 1 mL/min 
Injectton uolume: 1,0 pL 
System suitabHity 
Sample: Standard solution 

[Notę —The relative retention tlmes for cinoxadn and 
sulfanilic add are 1.0 and 2.2, respectively.] 

SuitabHity requirements 

Resolution: NLT 4.4 be twe en dnoxadn and sulfanilic 
add 

Tailing factor: NMT 2.1 for cinoxadn 
Relative standard deviation: NMT 2.0% from five 
replicate injections 
Analysis 

Samples: Standard solution and Sample solution 
Calcutate the percentage of cinoxacin (CizHioNzO^) tn 
the portion of Cinoxacin taken: 

Result = (Ru/R j) x ( QfC u ) x 100 

Ru - peak response ratio of dnoxadn to sulfanilic 
acid from the Sample solution 
Rs = peak response ratio of dnoxacin to sulfanilic 
add from the Standard solution 
Q - concentration of USP Cinoxadn RS in the 
Standard solution (pg/mL) 

Cu - concentration of Cinoxadn in the Sample 
solution (pg/mL) 

Acceptance criteria: 97.0%-1Q2.0% on the dried basis 

IMPURITIES 

* 0RGANIC IMPURITIES 

Diluent: Chloroform, dimethyiformamide, dimethyl sulf- 
oxide, and nitromethane (1:1:1:1) 

Standard solution A: 5 mg/mL of USP Cinoxacin RS in 
Diluent 

Standard solution B: 0.05 mg/mL from Standard solu 
thn A in Diluent 

Sample solution: 5 mg/mL of Cinoxacin in Diluent 
Chromatographic system 
(See Chromatography (621), Thin-Layer Chromato¬ 
graphy.) 

Adsorbent: 0.25-mm fayer of chromatographic silica 
gel mixture 

Application volume: 1 0 |iL 

Developing solvent system: Acetonitrile, ammontum 
hydroxide, and water (105: 7.5: 30} 

Analysis 

Samples: Standard solution A , Standard solution 8 f and 
Sample solution 

In a suitable chromatographic chamber lined with pa- 
per, place a volume of the Developing solvent system 
suffident to develop the chromatogram, cover, and 
aliow to equilibrate for 30 min. Apply the Samples , 
dry the piąte, and apply each sample three additional 
times at the corresponding initfal locations, Dry the 
piąte thoroughly after eacn application, and deveJop 
the chroma tog ram unti! the solvent front has moved 
to the top of the piąte. Remove the piąte from the 
chamber, and allow the solvent to evaporate. View 
the piąte under short- and long-wavelength UV light. 


Acceptance criteria: 1.0%; the Rf value of the principal 
spot of the Sample solution corresponds to that of Stan¬ 
dard solution A , and no spot of the Sample solution 
other than the principal spot is larger or morę intense 
than the principal spot of Standard solution 8. 

SPECU FIC TESTS 

o L05S ON Drying (731) 

Analysis: Dry a sampie under vacuum at 60° for 3 h, 

Acceptance criteria: NMT 1.0% 

ADDITIONAL REQU!REfVIENT5 

* Packaging and Storage: Preserve in tight containers, 

* USP Referenge Standards (11) 

USP Cinoxacin RS 


CapsaiSies 

DEFINITION 

Cinoxadn Capsules contain NLT 90.0% and NMT 110,0% 

of the labeled amount of dnoxatin (CizhhoNzOf). 

IDENTIFICATION 

* A. Thin Layer Chromatography 

DHuent: Chloroform, dimethyiformamide, dimethyl sulf- 
oxidą and nitromethane (1:1:1:1) 

Standard solution: 5 mg/mL of USP Cinoxacin RS in 
Diluent 

Sampie solution: Eguivalent to 5 mg/mL of cinoxadn 
from Capsufes in Diluent 

Chromatographic system 
(See Chromatography (621), Thin-Layer Chromato¬ 
graphy.) 

Adsorbent: 0.25-mm layer of chromatographic silica 
gel mtxture 

Application voiume: 10 uL 

Developing solvent system: Acetonitrile, ammonium 
hydroxtde, and water (105: 7.5: 30) 

Analysis 

Samples: Standard solution and Sample solution 
In a suitable chromatographic chamber lined with pa- 
per, place a volume of the Deveioping soivent system 
sufficient to develop the chromatogram, cover, and 
atlow to equilibrate for 30 min. Apply the Samples , 
dry the piąte, and apply each sample three additional 
times at the corresponding initial locataons. Dry the 
piąte thoroughly after eacn application, and develop 
the chromatogram untll the soivent front has moved 
to the top of the piąte. Remove the piąte from the 
chamber, and allow the solvent to evaporate. View 
the piąte under short- and long-wavelength UV light. 

Acceptance criteria: The Rf va!ue of the principal spot 
of the Sample solution corresponds to that of the Stan¬ 
dard solution. 

AS5AY 

« Procedurę 

Sample solulion: Nominalfy 10 pg/ml prepared as fol- 
lows. Transfer an equivalent to 250 mg of cinoxadn to 
a 100-mL volumetrtc solution from the contents of NLT 
20 Capsules, Dilute with 0.1 M sodium borate to voh 
u me. Filter the solution, discarding the first 20 ml of 
the filtrate, and dilute with water to lOpg/mL. 

Standard stock solution: 2.5 mg/mL of USP Gnoxacin 
RS in 0.1 M sodium borate 

Standard solution: 10 pg/mL of USP Cinoxacin RS in 
water, prepared from Standard stock solution 
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Jnstrumental conditrons 
Modę: UV 

Analytical wavelength: 352 nm 
Celi: 1 cm 

Blank: 0.1 M sodium borate and water (2 in 500) 
Anafysis 

Samples: Sample solution and Standard solution 
Calcu late the percentage of the labeled amount of d- 
noxacin (CiaHioNsOs) in the. portion of Capsules 
taken: 

Result - (AJ As) x (CdCu) x 100 

A v = absorbance of the Sample solution 
As = absorbance of the Standard solution 
Q = concentration of the Standard solution (pg/mL) 
Cu = nomina] concentration of the Sample solution 
(ng/mL) 

Acceptance criteria: 90.0%-l 10.0% 

PERFORMANCE TESTS 
O DlSSOLUTEON (711) 

B uff er: pH 6.5 phospha te b uff er (see Reagents, Indica- 
tors f and Solutions—Buffer Solutions) 

Medium: Buffer ; 500 mL for Capsufes containing 
250 mg or less of dnoxacin; 1000 mL for Capsufes con- 
taining morę than 250 mg of dnoxadn 
Apparatus 1: 100 rpm 
Time: 30 min 

Standard solution: 0.35 mg/mL of USP Cinoxacin RS in 
Medium 

Sample Solutions: FEIter, and dilute with OJ N sodium 
hyaroxide solution as needed. 

Instrumental conditions 
Modę: UV 

Analytica! wavelength: 270 nm 
Analysis 

Samples: Standard solution and Sample solution 
Toferances: NLT 60% (Q) of the labeled amount of ci- 
noxacln (C^HtoNjOs) is dissoNed. 

i Uniformu y of Dosage Units (905): Meet the 
reguł rem en ts 

ADDITiONAL REQUfREMENTS 

* Packaging and Storage: Preserve in welhclosed 
contalners. 

• OSP Reference standards (11) 

USP Onoxacin RS 


CBproffoxacirp 

Y 


C T 7H Jfi FN 3 02 331,34 

3-Quinollnerarbnxy[ir ar id, 1 -tydopropyl-6-fluoro-l ,4- 
djhydro-4-oxo-7-(l-piperaz3nyl)-; 

1 -Cyclopropyl-ó-fluorod ,4dihydro-4-oxo-7-(1 -piperazinyl)- 
3-quinolinecarboxylrc acid [85721-33-1]. 

DEFINITION 

Ciproffoxacin contains NLT 98.0% and NMT 102.0% of 
dprofioxacin (CirHiaFNjOi), calculated on the dried basis. 


IDENTIFICATION 

* A. BNFRARED ABSORPTiON (197K) 

o B, The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution , as 
obtained in the Assay. 

AS5AY 

* Procedurę 

Buffer: 0.025 M phosphoric acid. Adjust with trfethyJ- 
amine to a pH of 3,0 ±0.1. 

Mobile phase: Acetonitrile and Buffer (1 3:87) 

Standard solution: 0.5 mg/mL of USP Gprofloxacin RS 
prepared as follows. Transfer 12.5 mg of USP Ciproflox- 
adn RS to a 25-mL volumetric fiask. Add OJ mL of 7% 
phosphoric add, and dilute with Mobile phase to 
volume. 

System suitabiiity stock solution: 0.025 mg/mL of USP 
Ciproffoxacin Ethylenedramine Analog RS in Mobile 
phase 

System suitabiiity solution: Transfer 1.0 mL of the Sys¬ 
tem suitabiiity stock solution to a 10-mL vo3umetric fiask, 
and dilute with Standard solution to volume. 

Sample solution: Transfer 25 mg of Ciprofioxacin to a 
50-mL volumetric fiask. Add 0.2 mL of 7% phosphoric 
acid, and dilute with Mobile phase to volume. 
Chromatographic system 
(See Chromatogropny (621), System Suitabiiity,) 

Modę: LC 

Detector: UV 278 nm 

Column: 4.6-mm x 25-cm; packing LI 

Column temperaturę: 30 ±1° 

Flow ratę: 1,5 mL/min 
Injection volume: 10 pi 
System suitabiiity 

Samples: Standard solution and System suitabiiity 
solution 

[Notę —The relative retention times for dproffoxacin 
ethylenediamine analog and ciprofloxactn are about 
0.7 and 1,0, respectively.] 

Suitabiiity requirements 

Resolution: NLT 6 between ciprofloxacin ethylenedi¬ 
amine analog and dprofloxadn, System suitabiiity 
solution 

Tailing factor: NMT 2.5, Standard solution 
Relative standard deviation: NMT 1.5%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Calcu late the percentage of ciprofloxacin (C^HieFNaOa) 
in the portion of C3profloxadn taken: 

Result = (rjr$) x (Cj fCJ) x 100 

ru - peak area from the Sample solution 

rs = peak area from the Standard solution 

Cs - concentration of USP Ciprofioxacin RS in the 
Standard solution (mg/mL) 

= concentration of Ciprofioxadn in the Sample 
solution (mg/mL) 

Acceptance criteria: 98,0%-102.0% on the dried basis 

IMPURITIE5 

* Residue on Ignition (281): NMT 0J%, except that 
where it is intended for use in preparing CEprofloxadn for 
Orał Suspension, it is NMT 0.2%, 

Betele the fotiowing : 

** HlAW METALS (231), Method II: NMT 20 ppm* (omdiii i 

|an-20l 8) 

* ORGANIC iMPURims 

Buffer: Dilute 3,4 mL of phosphoric add with water to 
2000 mL. Adjust with triethylamine to a pH of 3,0 ± 

OJ. 
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Solution A: Acetonitrile 
Mobile phase: See Tobie L 


TabJe T 


Time 

Buffer 

Solution A 

(min) 

{%) 


0 

87 

13 

10 

87 

13 

11 

50 

50 

16 

50 

50 

16.1 

87 

13 

20 

87 

13 


Diluent: Solution A and Buffer (13:87} 

System suitability solution: 7,5 pg/ml each of USP 
Ciprofioxadn Etnylenediamine Analog RS and USP 
Ciproffoxadn RS m Diluent 

Standard stock solution: OJ mg/ml each of USP 
FiuoroqLfinolontc Acid RS and USP Ciprofloxadn RS pre- 
pared as foliows. Add suitable amounts of USP Fluoro- 
qumolonic Acid RS and USP Ciprofloxacin RS to a suita- 
ble voiumetric fiask. Add 0,1% of the fiask volume of 
6 M ammomum hydroxide and dilute with water to 
volume. 

Standard solution: 0.7 jug/ml each of USP F!uoroqui- 
nolonic Acid RS and USP Gprofloxadn RS from Stan¬ 
dard stock sofution In Diiuent 

Sample sofution: 0.35 mg/mL of Ciprofloxacin pre- 
pared as folio ws. Transfer 35 mg of Ciprofloxadn to a 
100-mL volumetric fiask, add 0.2 ml of 7% phosphoric 
acid, and dilute with Diluent to volume. 
Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 263 and 278 nm 
Colurnn; 4,6-mm x 25-cm; 5-pm packing LI 
Column temperaturę: 40 D 
Flow ratę: 1,5 mL/min 
Injection vofume: 30 jiL 
System suitability 

Sampies: System suitability solution and Standard 
solution 

[Notę—T he relative retendon times for ciprofJoxadn 
ethylenediamine analog and dprofloxacin are 0.7 and 
1.0, respectively.] 

Suitability reguirements 

Resolution; NLT 6.0 between clprofloxacin ethylene- 
diamine analog and ciprofloxacin at 278 nm, System 
suitability solu don 

Taifing factor: NMT 2,0 for the dprofloxadn peak at 
278 nm. Standard solution 
Relative standard deviation: NMT 5.0% for 
ciprofloxacin at 278 nm; NMT 5.0% for fluorogul 
nolonic add at 263 nm, Standard solution 
Analysis 

Sampies: Standard solution and Sample solution 
Calculate the percentage of fluoroguinolonic acid In the 
portion of Ciprofloxacin taken; 

ResuJt ~ (ry/r s ) x (Cs/Cy) x 100 

ru — peak response of f luoroq ufno fonie acid at 263 
nm from the Sample solution 
rs - peak response of fiuoroguinolonic acid at 263 
nm from the Standard solution 
Cs - concentration of USP Fluoroqurnolon3c Add RS 
in the Standard solution (mg/mL) 

Cu = concentration of Cfprofloxacin In the Sample 
solution (mg/mL) 


Calculate the percentage of the dprofloxacin 
ethylenediamine analog and any indlvidual unspecified 
impurlty in the portion of Cfprofloxadn taken: 

Result = (ru/r s ) x (Cs/ Cu) X 1 00 

tu - peak response of each impurity at 278 nm 
from tne Sample solution 

r$ - peak response of ciprofloxacin at 278 nm 
from the Standard soiution 

Q - concentration of USP Clprofloxacin RS in the 
Standard solution (mg/mL) 

Cu - concentration of Ciprofloxacin in the Sample 
soiution (mg/mL) 

Acceptance criteria: See Tobie 2 f Disregard peaks less 
than 0.05%. 


Table 2 


Name 

ftełative 

Retention 

Time 

Wavelength 

(nm) 

Acceptance 
Criteria, 
NMT (%) 

Ciprofloxadn 

ethylenediamine 

analog 

0.70 

278 

0.2 

Ciprofloxacin 

1,00 

278 

__ 

FfuoroquinoJonic 

acid 

1.89 

263 

0.2 

Any indiyidua! 
unspecłfted 
impuritY 

— 

278 

0.2 

Total impuritres* 

— 

.— 

0.5 


J Total Impurities does not indude tlie fiu o roqui nolonic acid impurity. 

SPECIFIC TESTS 

* Clarsty of Solution 

Sample soiution: Disso!ve 0.25 g in 10 mL of 0.1 N 
hydrochfonc add. 

Acceptance criteria: A elear to slightly opalescent solu¬ 
tion is obtained. 

a Microbiai Enuiweratpon Tests (61) and Tests for Speci- 
FIED IVllCROORGANlSMS (62): Where it is Intended for use 
in preparing Ciprofloxacin for Orał Suspension, the total 
microbial count does not exceed 10 3 cfu/g, and the total 
comblned molds and yeasts count does not exceed 1 0- 
cfu/g. It afso meets the requlrements for absence of Sal¬ 
monella spęd es and Eschenchia coli, 

« Loss on Drying (731) 

Analysis: Dry under vacuum at 120 d for 6 h, 
Acceptance criteria: NMT 1.0%, except that where Et is 
labeted as intended for use in preparing Gprcfloxacin 
for Orał Suspension, 10%-20% 

* STERILITY TESTS (71), Test for Sterility of the Product to Be 

Examined, Membranę Fil trat ion: Where the label States 
that it is sterile, it meets the requirements. 

8 Bacterial Endotoxin$ Test (85): Where the label States 
that it is sterile or where the label States that Ciproflox- 
adn must be subjected to further processing during the 
preparation of injectable dosage forms, it contains NMT 
0.50 USP Endotoxin Units/mg of ciprofloxadn. 

ADDITIONAL REQUQREMENTS 

o Packaginc and Storace: Preserve tn tight, light-resistant 
containers. Storę at 25 D , excursions permitted between 
15° and 30°, and avoid excessive heat 

* Labelbng: Where it is intended for use in preparing in¬ 

jectable dosage forms, the fabel States that it Es sterile or 
must be subjected to further processing during the prep¬ 
aration of injectable dosage forms, Where it is intended 
for use in preparing Ciprofloxacin for Orał Suspension, it 
is so labeted. 
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q osp reference standards (li) 

USP Gprofloxadn RS 

USP CIprofloxadn Ethylenediamine Analog RS 
7-(2-Am[noethylamrno)“1-cydopropyl-ó-fluoro-4-oxO‘ 

1,4-dIhydroqu]'noEine-3-carboxyl[c add, 

C 15 H| fi FN 3 0 3 305.30 
USP Endotoxrn RS 
USP Fluorogulnolonic Add RS 
7-Chloro-l -cycl op ro py 1-641 li o ro-4-oxo-1,4-dEhydroqui- 
nollne-3-carboxylat acid. 

CuHyCIFNOi 281.67 


Ciprofioxacin Hydrochloride 


[NOTĘ—The relatjve retention times for dprofloxadn 
ethylenediamine analog and ciprofloxadn are 0.7 and 
1.0, respectivdy.] 

Suitability regurrements 

Resotution: NLT 6 between ciprof!oxacin ethylenedh 
aminę analog and dprofJoxadn, System suitability 
solution 

TaNing factor: NMT 2,5, Standard solution 
ReJative standard deviation: NMT 1.5%, Standard 
solution 
Analysis 

Sam pies: Standard solution and Sampie solution 
Calculate the percentage of ciprofloxacin hydrocblonde 
(C^HiaFNjOi ■ HG) in the portion of Gprofloxadn Hy- 
drochloride taken: 

Result = (ru/n) x (Cs/Cu) x 1 00 



Ci 7 Hi S FN 3 0 3 - HCI-xH 2 0 

Sesquihydrate 394.83 

Monohydrate 385,82 

Anhydrous 367,81 

3-Quinolinecarboxylic add, 1-cydopropy3-ó-fluoro-1,4- 
dihydro-4-oxo-7-(1 -piperazinyl)-, monohydrochloride; 

1 -CydopropyLó-fluoro-l ,4-dihydro-4-oxQ-7-(1 -piperazinyl)- 
3-quinolinecarboxy]ic acid, monohydrochloride 
Monohydrate [86393“32-0], 

DEFINITION 

CiprofJoxadn Hydrochloride eon tai ns NLT 98,0% and NMT 
102,0% of dprofloxacin hydrochloride (C] 7 H tB FN 3 0 3 * 

HC1), calculated on the anhydrous basis, tt contalns a va- 
riable quantity of water. 

IDENTIFICATION 
e A. Hnfrared Absorption <197K) 

o R. The retention time of the major peak of the Sampie 
solution corresponds to that of the Standard solution f as 
oblained in the Assoy. 

® C, Identjficatign Tests—General (191), Chforide 

A5SAY 
® Procedurę 

Buffer: 0,025 M phosphoric acid, Adjust with triethyl- 
amine to a pH of 3,0 ± 0.1. 

Mobile phase: Acetonitrile and Buffer (1 3:87) 

Standard solution: 0.5 mg/mL of USP Ciprofloxacin 
Hydrochloride RS in Mobile phase 
System suitability stock solution: 0.025 mg/mL of USP 
C3profloxadn Etnylenediamme Analog RS in Mobile 
phase 

System suitability solution: Transfer 1,0 mL of the Sys¬ 
tem suitability stock sofution to a 10-mL volumetric fiask, 
and dliute with Standard sofution to votume. 

Sampie solution: 0,5 mg/mL of Ciprof!oxacin Hydro¬ 
chloride In Mobile phase 
Chrom atographic system 
(See Chromatography (621 >, System Suitability.) 

Modę: LC 

Detector: UV 278 nm 
Column: 4,6-mm x 25-cm; packing LI 
Column temperaturę: 30 ± 1 a 
Flow ratę: 1,5 mL/min 
Injection volume: 10 ^L 
System suitability 

Samples: Standard solution and System suitability 
solution 


ru = peak area from the Sampie solution 

rs = peak area from the Standard solution 

Cs ~ concentration of USP Ciprofloxacin 

Hydrochloride RS in the Standard sofution 
(mg/mL) 

Cu - concentration of Gprofloxadn Hydrochloride 
in the Sampie sofution (mg/mL) 

Acceptance critena: 98,0%G02.Q% on the anhydrous 
basis 

IMPURIT1ES 

* RE51DUE ON IGNITION (281): NMT 0.1% 

Oelete the foffowing: 

*• Heaw Metals (231), Method III NMT 20 ppm* (0 rnciat i- 

\un*2Ql S) 

* ORGANIC iMPURITIES 

Buffer: Dilute 3.4 mL of phosphoric add with water to 
2000 ml. Adjust with triethylamine to a pH of 3.0 ± 

0 . 1 . 

Solution A: Aceton ftrile 
Mobile phase: See Tobie 1. 


labie 1 


Time 

(tnM 

Suffer 

(%) 

Solution A 

0 

87 

13 

10 

87 

13 

11 

50 

50 

T 6 

50 

50 

16.1 

87 

13 

20 

87 

13 


Diluenf: Sofution A and Buffer (13:87) 

System suitability solution: 7,5 pg/ml each of USP 
C3profloxadn Ethylenediamine Analog RS and USP 
Ciprof!oxacin Hydrochloride RS in Diluent 
Standard stock solution: 0.1 mg/mL each of USP 
Fluoroqulnafonic Acid RS and USP Gprofloxadn Hydro¬ 
chloride RS prepared as follows. Add suitable amounts 
of USP Fluoroquinolonic Acid RS and USP Ciproftoxacin 
Hydrochloride RS to a suitable voJumetric fiask. Add 
0.1% of the fiask vo!ume of 6 M ammonium hydroxlde 
and dilute with water to volume. 

Standard solution: 0.7 pg/mL each of USP Fluoroqui- 
nolonlc Acid RS and USP Ciprofloxacin Hydrochloride 
RS from Standard stock solution in Diluent 
Sampie solution: 0,35 mg/mL of Gprofloxadn Hydro¬ 
chloride in Diluent 















U5P 40 


Officiaf Monographs / Ciprofloxadn 3429 


Chromatographic system 

(See Chromatograpny (621 }, System Suitobility.) 

Modę: LC 

Detector: UV 263 and 278 nm 
Column: 4,6-mm x 25-cm; 5-iim packing LI 
Column temperaturę: 40° 

Ffow ratę: 1.5 mL/min 
Injection voJume: 30 jliL 
System suitability 

Samples: System suitobility solution and Standard 
solution 

[Notę—T he relative retention times for ciprofloxacin 
ethylenediamine analog and ciprof!oxactn are 0.7 and 
1.0, respectively.] 

Suitability reguirements 

Resolution: NLT 6,0 between ciprofloxadn ethylene- 
dlamine analog and tiprofloxadn at 278 nm, System 
suitability solution 

Tailing factor: NMT 2.0 for the dprofloxacin peak at 
278 nm, Standard solution 
Relative standard deviation: NMT 5.0% for 
dprofloxadn at 278 nm; NMT 5.0% for fluoroqui- 
nolonic add at 263 nm, Standard solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of fluoroqufnolonic add In the 
portion of Oprofloxadn Hydroehlorlde taken: 

Result = {te/te) x (Q /Cu) x 100 

te - peak response of fluorogulnolonic acid at 263 
nm from the Sampie solution 
^ ~ peak response of fluoroquino!onic acid at 263 

nm from the Standard solution 
Cs ~ concentration of U5P FJuoroqutnolonrc Add RS 
in the Standard solution (mg/ml) 

Clt = concentration of Ciprofloxacin Hydroehlorlde 
in the Sample solution (mg/ml) 

Calculate the percentage of dprofloxacin 
ethylenedlamine analog and any lndividual unspecifled 
impurity in the portion of CiprofJoxacin Hydroehlorlde 
taken: 

Result - (te/rs) x (Cs/Cu) x 100 

te = peak response of each impurity at 278 nm 
from the Sample solution 

te - peak response of ciprof!oxadn at 278 nm 
from the Standard solution 
Cs = concentration of USP Ciproffoxacln 

Hydrochforide RS In the Standard solution 
(mg/mL) 

Qr = concentration of Ciprofloxacin Hydroehlorlde 
in the Sample solution (mg/ml) 

Acceptance criteria: See Tobie 2. Disregard peaks less 
than 0.05%. 


Table 2 


Name 

Re|£3tive 

Retention 

Time 

Wavefength 

<nm1 

Acceptance 
Criteria, 
NMT (%) 

Ciprofloxadn 

ethylenediamine 

analog 

0.70 

278 

0.2 

Ciprofloxacin 

1.00 

278 

— 


D Total impurities does not indude ffuoroquino[onic add impurity. 


Tafole 2 (Continued) 


Name 

Relative 

Retention 

Time 

Wavelength 

(nm) 

Acceptance 

Criteria, 

NMT 

Fluoroguinolonic 

acid 

1.89 

263 

0.2 

Any individual 
unspecifled 
impurity 

— 

278 

02 

To tal impurities 1 

— 

— 

0.5 


^Totai impurities does rtot incEude nuoroquinotomc add impurity. 


SPECIFIC TE5TS 
* PH (791) 

Sampie solution: 25-mg/mL solution in water 
Acceptance criteria: 3.0-^4.5 
O water DETERNIINATION (921), Method I: 4.7%-6.7% 

ADDITIONAL REftUlREMENTS 

o Packaging and Storage: Preserve In tlght, llghNresistant 
containers. Storę at 25excursions permitted between 
15° and 30°. 

9 USP reference Standards (11) 

USP Ciprof!oxacin Ethylenedlamine Analog RS 
7-(2-Amlnoethyjamino)-1-cydopropyl-6“fluorO“4-oxO“ 

1,4-dihydroquinoIlne-3-carboxylic acid. 

CiiHi6FN 3 0 3 305.30 
USP Ciprofloxadn Hydroehlorlde RS 
USP Fluoroquinolonic Acid RS 
7-Chloro-l -cycIopropyL64luorG'4-oxo-1 ,4-dihydroqui- 
noline-3-carboxylic acid. 

C 13 H 9 CIFNO 3 281.67 


Caprof[]<pxacirB BnijjecŁSora 

DEFINITION 

Ciprofloxacin Injection is a sterile solution of Ciprofloxacin 
or Ciprofloxadn Hydroehlorlde in Water for Injection, in 
5% Dextrose Injection, or in 0.9% Sodtum Chloride Injec- 
tlon prepared with the aid of Lactic Add. It contains NLT 
90.0% and NMT 110.0% of the labded amount of 
ciprofloxadn (C^HtsFNjOi). 

IDENTIFICATION 

■ The retention time of the major peak of the Sample solu- 
tion corresponds to that of the Standard solution, as ob- 
talned in the Assay . 

ASSAY 
o Procedurę 

Solution A: 0.025 M phosphoric add. Adjust with tri- 
ethylamine to a pH of 3.0 ± 0.1♦ 

Mobile phase: Acetonltrile and Solution A (13:87) 
Standard solution: 0.5 mg/mL of USP Ciprofloxacin 
Hydrochloride RS in Mobile phase 
System suitability solution: 0.025 mg/mL of USP 
Clprofloxacln Ethylenedlamine Analog RS in Mobile 
phase , Transfer 1.0 ml of th es solution to a 10-mL volu- 
metric fiask, and di lute with Standard solution to 
volume. 

Sample solution: Equivalent to 0,5 mg/ml of Oproflox’ 
acln from Injection diluted with Mobile phase 
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Chromatographic system 
(See Chromatograpny <621), System Suitabiiity,) 

Modę; LC 

Detector: UV 278 nm 
Column: 4,6-mm x 25-cm; packing LI 
Tern peratu re: 3 0 ± 1 0 
Flow ratę: 1.5 mL/mln 
Injection slze: IG pL 
System suitabiiity 

Sam pies: Standard solution and System suitabiiity 
solution 

[NOTĘ—The re!ative retentiofi times for cfproffoxacin 
ethylenediamine analog and dprofloxaein are 0,7 and 
1,0, respectively,] 

Suitabiiity requirements 

Resolutlon: NLT 6 between the dprofloxacin ethyi- 
enediamine analog peak and the dprofloxadn peak 
Column effidency: NLT 2500 theoreticaf plates from 
the ciproffoxacin peak. Standard solution 
Tailrng factor: NMT 2.5 for the ciprofloxadn peak, 
Standard solution 

Relative standard deviation: NMT 1.5%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
Ci^HisFNjOi from the portion of Ciprof!oxadn Injec- 
tśon taken: 

Resuit = (ru/r s ) x (Cs/Cu) x (M r] /M r5 ) x 100 

ru = peak response from the Sample solution 

H - peak response from the Standard solution 

Cs “ concentrafion of USP Ciproffoxacin 

Hydrochloride RS in the Standard solution 
(mg/mL) 

C u = nominał concentratlon of ciprofłoxacin in the 
Sample solution (mg/mL) 

M r i - molecular weight of dprofloxacin, 331.34 
M r 2 = molecular weight of anhydrous ciprofioxadn 
hydrochloride, 367.81 
Acceptance criteria: 90.0%-T 10.0% 

OTHER C0MP0NENTS 
* Lactic Acid Content 

Mobile phase: Acetonitrlle and 0.005 N sulfuric acid 
(3:17) 

Standard solution: 0.8 mg/mL of USP Sodium Lactate 
RS in water or 4 mg/mL where the Injection is labefed 
as being a concentrated form 
Sample solution: Use the undiluted Injection. 
Chromatographic system 
(See Chromatograpny (621), System Suitabiiity.) 

Modę: LC 

Detector: UV 2OS nm 

Column: 7.8-mm x 30-cm; packing LI 7 

iem peratu re: 40 ±1° 

Flow ratę: 0.6 mL/min 
injection size: 20 pL 
System suitabiiity 
Sample: Standard s olu tion 
Suitabiiity requirements 
Tailing factor: NMT 2.0 for the analyte peak 
Retatfre standard devration: NMT 2.0% 

[Notę—A fter each analysis, rinse the column with a 
mixture of 0.01 N sulfuric acid and acetonitrile to 
elute the dprofloxadn from the column. Promptly re- 
generate the column with 0.01 N sulfuric acid, and 
the column may be reused or stored.] 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the concentratlon of lactic acid (CaHsOs) in 
mg/mg of ciprofloxadn: 

Resuit = (ru/rs) x (Cs/Cu) x (M r i/M rZ ) 


ry - peak response of lactic acid from the Sample 
solution 

rs - peak response of lactic acid from the Standard 
solution 

C 5 = concentratlon of USP Sodium Lactate RS in 
the Standard solution (mg/mL) 

Cu = nominał concentration of cjpro?foxacin in the 
Sample solution (mg/mL) 

Mri - molecular weight of lactic acid, 90.08 
M r a = molecular weight of sodium lactate, 112.07 
Acceptance criteria: 0.288-0,352 mg of lactic acid for 
each mg of ciprofloxacin daimed on the labei, except 
that where the Injection is labeled as being a concen¬ 
trated form, it contains 03 35-0.409 mg of lactic acid 
for each mg of dprofloxadn daimed on the iabel 
o Dextrose Content (if present) 

Sample solution: Undiluted Injection 
Analysis: Determine the angular rotation in a suitable 
poiarimeter tubę (see Optical Rotation (781)). 

Calcu la te the percentage (g/100 mL) of dextrose 
(CgHi^O* ■ hbO) in the portion of Injection taken: 

Resuit - A x R x (M rl /M rl ) x (1 00/F) 

A =100 mm divided by the iength of the 
poiarimeter tubę (mm) 

R = observed rotation (degrees) 

Mri = molecular weight of dextrose monohydrate, 
198.17 

Mr 2 = molecular weight of anhydrous dextrosą 
180.16 

F = midpoint of the specific rotation rangę for 
anhydrous dextrose, 52.9° 

Acceptance criteria: 4.75-5.25 g/100 mL 
« Sodium Chloruje Content (if present) 

Sample solution: Injection 

Analysis: Transfer 10,0 mL of Sample solution to a suita¬ 
ble Container, dilute with water to 1 50 mL, add 1.5 mL 
of potassium chromate TS, and titrate with 0.1 N sifver 
nitrale TS. Each mL of 0.1 N sifver nitrate is equivalent 
to 5.844 mg of sodium chforide (NaCI). 

Acceptance criteria: 85.5-94.5 mg 

1MPURETIES 
Organie Impurities 

• Procedurę: Limit of Ciproflokacin Ethylenedłamine 
Analog 

Mobile phase, System suitabiiity solution, Sample so- 
lution, Chromatographic system, and System sulta- 
bifrty: Proceed as directed in the Assoy. 

Analysis 

Sample: Sample solution 

Calculate the percentage of ciproftoxadn ethylenedi¬ 
amine analog from the portion of Ciprofloxacin In- 
jection taken: 

Resuit = [Fx r A /(F x r A + r c )] x 100 

F - correction factor for ciprofloxacin 
ethylenediamine analog, 0,7 
r A = ciprofloxacin ethylenediamine analog peak 
response 

Tc = peak response of ciprofloxadn 
Acceptance criteria: NM I 0,5% 

SPECSEIC TESTS 

= Particulate Matter in In/ections (788): Meets the 
requirements 

a pH (791): 33-4,6, except that where the Injection is la¬ 
beled as being a concentrated form, its pH is 33-3.9 
■ Ractirial END0T0XIN5 Test (85): It contains NMT 0.50 
USP Endotoxin Unit/mg of ciprofloxacin. 
o Sterility Tests (71): It meets the reguirements for Test 
for Sterility of the Product ta Be Examined, Membranę 
Filtra Ilon. 
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4 Color AND ACHROMiCfTY (631) (where Et is labeled as be- 

inq a concentrated form): It has no morę color than a 
solution prepared by diluting 5.0 ml of Matching Fluid O 
with 95.0 m!_ of 0,12 N hydrochloric add. 

» Other Requirements: It meets the requlrements for Con¬ 
tainer Content for Injectlons {697 ), 

ADDITIONAL R(EQUBREIMIENTS 

* Paokaging a m Storage: Preserve in single-dose centa in- 
ers, preferabiy of Type 1 glass, and storę in a cool place 
or at controlled room temperaturę. Avoid freezing and 
exposure to light. 

& LABEUNG: The label indicates whether the vehicle is Ster- 
ile Water for Injection, 5% Dextrose Injection, or 0,9% 
Sodium Chloride Injection, Label the Injection that has 
Stenie Water for Injection as the vehicle to Indlcate that it 
is a concentrated form that must be diluted to approprh 
ate strength (1-2 mg/mL) with 5% Dextrose Injection or 
0,9% Sodium Chloride Injection before administration, 
and that the resulting solution is stable for up to 14 days 
when stored in a cool place or at controlled room 
temperaturę, 

5 USP Peference Standards <11} 

USP Ciprofloxadn Ethylenediamine Analog RS 
1 -Cyclopropyl-6-fluorQ-l,4~dihydro-4-oxo-7-[(2-amt- 
noethyl)amino]-3-quinolinecarboxylic acid 
hydrochloride. 

CisHi«FNiO a ■ HCI 341,77 
USP Ciprofioxacin Hydrochloride RS 
USP Endotoxin RS 
USP Sodium Lactate RS 


Ciproflojcacin Ophthaimic Ointment 

DEFINITION 

Ciprofloxadn Ophthaimic Ointment contains an amount of 
Ciproffoxacin Hydrochlorlde equlvalent to NLT 90.0% and 
NMT 110,0% of the labeled amount of dprofloxadn 
(C^HtsFNbOb). 

IDENTIFICATION 

* A, The retentfon time of the major peak of the Sample 
solution corresponds to that of tne Standard solution, as 
obtained in the Assay. 

A55AY 

® Procedurę 

Buffer: 1.7 g/L of tetrabutyiammonium phosphate in 
water, Adjust with phosphoric acid to a pH of 2,0, 
Mobile phase: Methanol and Buffer (250:750) 

Standard solution: 0.033 mg/mL of USP Ciprofloxadn 
Hydrochlorlde RS in 0,1 N hydrochloric acid 
System suitability solution: 5 pg/mL of USP CiprofJox- 
adn Ethylenediamlne Analog RS in Standard solution 
Sample solution: Transfer an amount nominally eguiva- 
lent to 750 jig of ciprof3oxactn from Ophthaimic Olnt- 
ment to a screw-capped tubę, Add 15 mL of solvent 
hexane, and shake yiaorously untif the Ophthaimic 
Ointment is dispersed. Loosen the cap, and heat in a 
water bath at 60 Q for 30 min, with occasional swiriing. 
Remove from the bath, tighten the cap, and shake for 
1.5 min while stifl hot, Ado 25.0 mL of 0,1 N hydro- 
chloric acid, and shake vigorously for 1,5 min. Aflow 
the iayers to separate, and use the lower, aqueous 
layer. 

Chromatographic system 

(See Chromatograpny (621), System Sultahillty.) 


Modę: LC 

Detector: UV 280 nm 
Colurrm: 4.6-mm x 25-cm; packing LI 
Fiow ratę: 1.5 mL/min 
Injection volume: 20 pi 
System suitability 

Samples: Standard solution and System suitability 
solution 

[NOTĘ—The reJative retention times for the dprofloxadn 
ethyfenediamine analog and ciprof!oxacin are 0,8 and 
1 , 0 , respectively,] 

Suitability reguirements 

Resolution: NLT 2,0 between ciprofloxadn ethylene- 
dlaminę analog and dprofloxacin, System suitability 
solution 

Tailrng factor: 0,9-2.0, Standard solution 
Relative standard deviation: NMT 2,0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the iabeled amount of 
ciprofloxacin (C 17 H 1 &FN 3 O 3 ) in the portion of 
Ophthaimic Ointment taken: 

Result - (rjr&) x (Cs/Cu) x ( M r ,/M r2 ) x 100 

ru = peak response from the Sample solution 

Cs - peak response from the Standard solution 

Cs = concentration of USP Ciprofioxacin 

Hydrochloride RS in the Standard solution 
(mg/mL) 

Cy = nominał concentration of ciprofloxacin in the 
Sample solution (mg/mL) 

Mrj = molecular weight of dprofloxacin, 331 ,34 
M r z = molecular weight of anhydrous dprofloxadn 
hydrochloride, 367,81 
Acceptance criteria: 90,0%-l 10,0% 

SPECIFDC TEST5 

o Steriłity Tests <71 ): It meets the reguirements when 
tested as directed in fet for Steriłity of the Product to Be 
Examined, Membranę Fiitratlon. 

Other Requjrements; It meets the reguirements In 
Ophthaimic Products — Quaiity Tests (771), 

ADDITIONAL REQUIREMENTS 
• Packaging and Storage: Preserve in collapsible 

ophthaimic ointment tubes. Storę at a temperaturę be¬ 
tween 2° and 25°, 

® USP Reference Standards (11} 

USP Ciprof!oxadn Ethylenediamine Analog RS 
1 -Cyc)opropy!-6-fluoro-1,4-dihydro-4-oxo-7-[(2“ami- 
noethy3)amino]-'3"qutnollnecarboxylic add 
hydrochlorlde, 

C 15 H łfi FN 3 0 3 ■ HCI 341.77 
USP Ciprofloxadn Hydrochloride RS 


CiprofloxacirB OpUithalmSc Solution 

DEFINITION 

Ciprofloxadn Ophthaimic Solution is a steriie, agueous solu¬ 
tion of Ciprof!oxacin Hydrochloride. It contains NLT 
90,0% and NMT 110.0% of the labeled amount of 
dprofloxadn (C^HisFNjOj). 
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IDENTIFICATION 

• The retention time of the major peak of the Sample solu¬ 
tion corresponds to that of the Standard solution, as ob- 
tained In the Asstry. 

ASSAY 
o Procedurę 

Solution A: 0,005 M tetra buty lammonium phosphate 
solution. Adjust with phosphoric add to a pH of 2.0, 
Mobile phase: Methanol and Solution A (1:3) 

Standard solution: 0.14 mg/ml of USP Ciprofloxadn 
Hydrochloride RS in water 
System suitability solution: 0.01 mg/ml of USP 
Ciprofloxacin Ethylenediamine Analog RS tn Standard 
solution 

Sample solution: Equivatent to 0,12 mg/ml of 
dprofloxacin from Ophthalmic Solution, sn water 
Chromatographfc system 
(See Chromatograpny (62 1), System Suitability.) 

Modę: LC 

Detector: UV 280 nm 
Column: 4.6-mm x 25-cm; packing LI 
Flow ratę: 1* *5 mi/min 
Injection size: 20 pL 
System suitability 

Samples: Standard solution and System suitability 
solution 

[NoiE“The relative retention times for the dprof loxacin 
ethylenediamine analog and dprof[oxadn are 0.8 and 
i .0, respectfyete>] 

Suitability requirements 

Resoiution: NIT 1.5 between the ciprof[oxadn ethyl¬ 
enediamine analog and dprofloxadn, System suitabil¬ 
ity solution 

Capacity factor: 1.5-6 for the dproffoxactn peak, 
Standard solution 

Coiumn efticiency: NLT 500 theoretical plates, Stan¬ 
dard solution 

Tai ling factor: 0.9-2.0, Standard solution 
Relative standard deviation: NMT 2%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
C T 7HieFN 3 03 in the portion of Ophthalmic Solution 
taken: 

Result = (ru/r s ) x (Cs/Cu) X (Mri/Ma) x 1 00 

ru = peak response from the Sample solution 

rs = peak response from the Standard solution 

C s = concentration of USP Gprofloxadn 

Hydrochloride RS in the Standard solution 
(mg/ml) 

Cg - nominał concentration of dprofloxacm In the 
Sample solution (mg/mL) 

M r i - molecutar welght of dprofloxacin, 331.34 
Ma - moletuiar welght of anhydrous ciprof!oxacin 
hydrochloride, 367.81 
Acceptance criteria: 90,0%-l 10,0% 

SPECIFIC TEST5 

* pH (791): 3.5-5.5 

* Sterility TEST5 (71): !t meets the requirement$ when 
tested as directed under Test for Stenlity of the Product to 
Be Examinedj Membranę Filtrat ton. 

ADDITBONAL REQUIREMENTS 

* Packacing AND Storage: Preserve in tight contalners, 
protected from fight, at room temperaturę. 


& USP reference standards (11) 

USP Gprofloxadn Ethylenediamine Analog RS 
1 -Cydopropyl-6-fluoro-l ,4-dihydro-4-oxo-7-[(2-ami- 
noethy!)ami no]-3-qui nolinecarboxyl ic add 
hydrochloride. 

CisHieFNaOs ■ HCJ 341.77 
USP Ciprofloxacin Hydrochloride RS 


CSprofBoxacgBH TabBets 

DEFINITiON 

Ciprofioxacin Tablets contain Gprof[oxacin Hydrochloride 
equivaient to NLT 90,0% and NMT 110.0% of the labeled 
amount of dproffoxacin (Ci 7 H ia Ff\h 0 3 ). 

IDENTIFICATION 

The retention time of the major peak of the Sample solution 
corresponds to that of the Standard solution, as obtained 
In the Assay, 

ASSAY 

* PROCEDUR! 

Solution A: 0,025 M phosphoric add. Adjust with tri 
ethylamine to a pH of 2.0 ± 0.1. 

Solution B: Acetonitrile and Solution A (13:87) 

Solution C: 0.025 M phosphoric acid. Adjust with tri- 
ethylamine to a pH of 3.0 ± 0.1. 

Mobile phase: Acetonitnle and Solution C (1 3:87) 
Standard solution: 0.2 mg/mL of USP Gprofloxacin 
Hydrochloride RS In Solution B 
System suitability solution: 0.05 mg/ml of USP 
Ciprof!oxacin Ethylenediamine Analog RS in the Stan¬ 
dard solution 

Sample solution: Transfer 5 Tablets to a 500-mL voiu- 
metric fiask, add 400 ml of Solution B, and sonicate for 
about 20 min. Dilute with Solution 8 to volume, mix, 
and pass through a membranę fliter of 0.45-pm porę 
size. Prepare the equiva(ent of 0.20 mg/mL of ciprof!ox- 
acin from the filtra te with Solution B. 

Chromatographic system 
(See Chromatography (621}, System Suitability.) 

Modę: LC 

Detector: UV 278 nm 
Column: 4.6-mm x 25-cm; packing LI 
Column temperaturę: 3Q±1 a 
Flow ratę: 1.5 mL/min 
Injection size: lOpL 
System suitability 

Samples: Standard solution and System suitability 
solution 

[NOTĘ—The retention time for ciprofloxacin is 6,4-1 0,8 
min, The relatiye retention times for ciprofloxacin eth¬ 
ylenediamine analog and ciprofloxacin are 0,7 and 
1,0, respectively.] 

Suitability requirement$ 

Resoiution: NLT 6 between the dprofloxadn ethyl¬ 
enediamine analog peak and the ciprofloxacin peak, 
System suitability requirements 

Column effidency: NLT 2500 theoretical pfates from 
the ciprofloxadn peak. Standard solution 
Tailing factor: NMT 2,0 for the ciprofloxacin peak, 
Standard solution 

Relative standard deviation: NMT 1,5%, Standard 
solution 
Analysrs 

Samples: Standard solution and Sample solution 
Calculate the percentage of GuHibFNjOj in the portion 
of Tablets taken: 

Result = (ru/rs) x (Cs/Cu) x (M rt /M r J x 100 
ru = peak response from the Sample solution 
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fs = peak response from the Standard solution 
Cs = concentration of USP Ciprafloxadn 

Hydrach fon de RS in the Standard solution 
(mg/mL), calculated on the anhydrous basls 
Cu = nominał concentration of dprofloxadn in the 
Sample solution (mg/mL) 

M r i = molecuJar weight of ciprofloxacin, 331.34 
M r2 ~ moiecular weight of anhydrous ciprofloxacin 
hydrochloride, 367.81 
Acceptance criteria: 90.0%-110.0% 

PERFORMANCE TE5TS 

• DlSSOLUTION (711) 

Medium: 0.01 N hydrochloric acid; 900 ml 
Apparatus 2: 50 rpm 
Time: 30 min 

Sample solution: Pass a portion of the solution under 
test through a suita ble fil ter, Dilute with Medium, if 
necessary. 

Standard solution: USP Ciproffoxacin Hydrochloride RS 
in Medium 

Spectrometric conditions 

(See Ultravioiet-Visible Spectroscopy (857).) 

Modę: UV 

Anatytical wavelength: 276 nm 
Analysis 

Samples: Sample solution and Standard solution 
Tolerances: An amount of ciprof!oxadn hydrochloride 
(Ci7HiflFN a 0 3 ■ HO) equivalent to NLT 80% (Q) of the 
labeled amount of dprofloxadn (Ct?Hi8FN 3 0 3 ) i$ 
disso3ved. 

» Unifgrmlty of Dosage Units (905): Meet the 
requirements 

ADDITIONAL REQUIREMENTS 

* Packaging and Storage; Preserve in welhdosed 

containers. 

® USP reference standards (11) 

USP Gprofloxadn Ethylenedlamine Analog RS 
1 -Cyctopropyh64[uoro-1,4-dihydrO“4-oxo-7-[(2-ami- 
noethyl)amino]-3-quinolinecarboxylic add 
hydrochloride. 

C, 5 H 1G FN 3 Ch ■ HCI 341.77 
USP CiprofJoxacin Hydrochloride RS 


CiprofBoxacin Extended-Release Tablets 

DEFINITION 

Ciprofloxadn Extended-Release Tablets contain NLT 90.0% 
and NMT 110.0% of the labeled amount of ciprofloxacin 
(C 17 H lfl FN 3 0 3 ). 

IDENTIFICATION 

& A. The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution, as 
obtained in the Assoy. 

ASSAY 

» PROCEDURĘ 

Buffer: Dilute 2,9 mL of phosphoric add m water to 
1000 mL. Adjust with triethylamine to a pH of 3.0. 
Mobile phase: Acetonitrile and Buffer (1 35:865) 

System suitability solution: 0.58 mg/mL of USP 
Ciprofloxadn Hydrochloride RS and 0.5 mg/mL of USP 
Ciprofloxacin Ethylened laminę Analog RS in Mobile 
phase 

Standard stock solution: 1.16 mg/mL of USP 
Ciprofloxacin Hydrochloride RS in Mobile phase 
Standard solution: 0.058 mg/mL of USP Ciprofloxacin 
Hydrochloride RS in Mobile phase from Standard stock 
solution 
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Sample stock solution: Nominally 0.5 mg/mL in Mobile 
phase prepared as foflows. Transfer an equivafent to 
250 mg of clprof!oxadn from finely powdered Tablets 
(NLT 20) to a SOCMtiL volumetric fiask. Add 400 mL of 
Mobile phase, place on a rotary shakerfor 15 min, and 
somcate for 25 min. AJ Iow the solution to cool to room 
temperaturę, and dilute with Mobile phase to volume. 
Pass a portion of the solution through a suitable frlter of 
0.45-fim porę size. 

Sample solution: Nominally 0,05 mg/mL of dproflox- 
acin in water from Sample stock solution 
Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 278 nm 

Column: 4.6-mm x 25-cm; 5-j.im packing LI 

Column temperaturę: 30° 

Flow ratę: 1.5 mL/min 
Injectlon yoEume: 10 ^ L 
System suitability 

Samples: System suitability solution and Standard 
solution 

Suitability requirements 

Re solution: NLT 6 between the ciprofloxacin and 
dprofloxadn ethylenediamine analog peaks, System 
suitability solution 

Tai ling factor: NMT 4.0 for the ciprofloxacin peak, 
System suitability solution 

Relative standard deviation: NMT 2.0% for the 
ciprofloxacin peak, Standard solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
dprofloxadn (C 17 H 1 BFN 3 O 3 ) in the portion of Tablets 
taken: 

Result = (ru/rj) x (Cs/Cu) x (Mn/H?) x 100 

te - peak response of ciprofloxacin from the 
Sample solution 

te = peak response of ciprofloxadn from the 
Standard solution 

Ci - concentration of USP Clprofloxadn 

Hydrochloride RS in the Standard solution 
(mg/mL) 

C u = nominał concentration of ciprofloxacin in the 

Sample solution (mg/mL) 

Mri - moiecular weight of ciproffoxacin, 331.34 
M f2 ~ molecular weight of anhydrous ciprofloxacin 
hydrochloride, 367.81 
Acceptance criteria: 90.0%-! 10.0% 

PERFORMANCE TESTS 
S DlSSOLUTION (711) 

Test 1 

Medium: pH 4.5 acetate buffer (transfer 3 g of sodlum 
aeetate and 14 mL of 2 N acetic acid to a l-l volumet- 
ric fiask, and dilute with water to volume); 900 mL, 
deaerated 

Apparatus 2: 50 rpm 
Times: 30, 60, and 120 min 
Standard solution: 6.5 pg/mL of USP Ciprofloxacin 
Hydrochloride RS in Medium 

Sample solution: Pass a portion of the solution under 
test through a suitable frlter of 0,45-jjm porę size. For 
500-mg Tablets, transfer 2 mL of the filtrate to a 
200-mL volumetric fiask, and dilute with Medium to 
vo!ume. For 1 000-mg Tablets, transfer 1 mL of the fil¬ 
tra te to a 200 -mL voTumetric fiask, and dilute with Me¬ 
dium to volume. Repface the aliguots withdrawn for 
analysis with fresh portions of Medium. 
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Instrumental conditions 
Modę: UV 

Anaiytrca! wavelength: 277 nm 
Blank: Medium 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of dprofloxadn 
(Ci 7 H]sFN 3 03 ) dissolved at each time interva] (D, ): 

O* = (AJA,) x (Cs/O x (Mri/Mj) x V x D x 1 00 

4^ = absorbance of the Sample solution 

As - absorbance of the Standard solution 
Q = concentration of ciprofloxadn hydrochloride In 
the Standard solution (mg/mL) 

L - label claim (mg/Tablet) 

Mrt - moleeular weight of dprofloxadn, 33134 
Mr 2 - moleeular weight of anhydrous ciprofloxacin 
hydrochloride, 36731 
V - volume of Medium, 900 mL 
D = dilution factor of the Sample solution 

Percentage of ciprofloxacin dissolved at the first time 
interval = Dj 

Percentage of ciprofloxacin dissolved at the second 
time interval = D z + [Dr x (v/V)] 

Percentage of ciprofloxacin dissolved at the third time 
interval - Dj + [(D 2 + D?) x (v/V)\ 
u - volume of solution under test removed at 
each time interval (mL) 

Tolerances 

ForTablets labeled to contain 500 mg, see Tobie J. 


Instrumentaf conditions 
Modę: UV 

Analytical wavelength: 276 nm 
Cefl length: 04 mm 
Blank: Medium 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of ciprof!oxacin 
(Ci ? H 1 gFN 3 0 3 ) Hśs^n1ved at each time interval (Di)’. 

Di = (Au/As) x (Cs/L) x (M ń jM t2 ) x V x D X 100 

Au - absorbance of the Sample solution 
As = absorbance of the Standard solution 
Cs = concentration of ciprofloxadn hydrochloride in 
the Standard solution (mg/mL) 

L - labę! dalm (mg/Tablet) 

H? ~ moleeular weight of dprofloxadn, 33134 
Mr 2 - moleeular weight of anhydrous ciprofloxacin 
hydrochloride, 36731 
V - volume of Medium , 900 ml 
D = dilution factor of the Sample solution 
Percentage of ciprofloxacin dissolved at the fłrst time 
interval - Dt 

Percentage of ciprofloxadn dissolved at the second time 
interval - D 2 + [Dj x (v/V)] 

Percentage of ciprofloxacin dissolved at the third time 
Inten/al = Di + [(Dz + Di) x (v/V)] 
v = volume of solution under test removed at 
each time interval (mL) 

Tolerances: See Tobie 3 . 


Tabie 1 


Time 

(min) 

Amount Di$soEved 

30 

Ą2%-62% 

60 

62%-87% 

120 

NLT 80% 


For Tablets labeled to contain 1000 mg, see Tobie 2. 



Table 2 


Time 

fmin^ 

Amount Dfosolyed 

30 

30%-50% 

60 

50%-70% 

120 

NLT 80% 


The percentages of the labeled amount of 
clprof3oxacin (C^HibFNbOb) dissolved at the times 
specified conform to Acceptance Table 2 rn Dissaiution 
(711). 

Test 2: ff the product complies with thls test, the label- 
ing indlcates that it meets USP Dissolution Test 2. 
Medium: 04 N hydrochloric acld; 900 mL 
Apparatus 2: 50 rpm 
Times: 30, 60, and 120 min 

Standard solution: 032 mg/mL of USP Ciprof!oxadn 
Hydrochloride RS in Medium 
Sample solution: Pass a portion of the solution under 
test through a su i table f liter* Di lute with Medium to a 
concentration similar to the Standard solution , If 
necessary. 


Table 3 


Time Point 

Time 

Amount 

tn 

fmin') 

Dissolved 

1 

30 

40%-65% 

2 

60 

NLT 60% 

3 

120 

NLT 80% 


The percentages of the labeled amount of dproflox- 
acin (C^HtbFNbGb) di$solved at the times specified 
conform to Accepfonce Tabie 2 in Dissolution (7 11), 
Test 3: If the product complies with thls test, the label- 
ing Indicates that it meets USP Dissolution Test 3. 
Medium: 04 N hydrochloric acid; 900 ml 
Apparatus 2: 50 rpm 
Times: 30, 60, and 120 min 

Standard solution: 035 mg/mL of USP Ciprofloxadn 
Hydrochloride RS In Medium 

Sample solution: Pass a portion of the solution under 
test through a sultable fiiter. Dllute with Medium to a 
concentration similar to the Standard solution, if 
necessary. 

instrumentaf conditions 
Modę: UV 

Analytical wave!ength: 350 nm 
Ceff length 

For 500-mg Tablet strength: 2 mm 
For 1000-mg Tablet strength: 1 mm 
Blank: Medium 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of clprofloxacin 
(C 1 ? HibFN 3 03 ) dissolved at each time interval (D f ): 

D, = (AJAs) x (Cs/L) x (M f j/M r 2 ) x Vx D x 100 

A u - absorbance of the Sample solution 
As = absorbance of the Standard solution 
= concentration of USP Ciprofloxacin 

Hydrochloride RS in the Standard solution 
(mg/mL) 

L - label claim (mg/Tablet) 

Mn - moleeular weight of ciprofloxadn, 33134 
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M f2 = molecular weight of anhydrous ciprofloxadn 
hydrochioride, 367.81 
V - vofume of Medium, 900 mL 
D = dilution factor of the Sample solution 
Percentage of ciprofloxacin dissolved at the first time 
interval - D? 

Percentage of ciprofloxacin dissolved at the second time 
interval = + [Df x (v/l/)] 

Percentage of ciprofloxacin dissotved at the third time 
tnterval = D 3 + [(D 2 + 0?) x (v/V)] 
i/ - vo!ume of solution under test removed at 
eaoh time interval (mL) 

Toferances: See Tobie 4. 


Table 4 


Time Point 

Time 

Amount 

m 

(min) 

Dfissolved 

1 

30 

37%-57% 

2 

60 

55%-75% 

3 

120 

NLT BQ% 


The percentages of the labeled amount of eiproflox- 
acin (CuHieFNjCh) dissolved at the times specified 
conform to Acceptance Tobie 2 in Dissolution (711), 

• UNIFORMITY OF D05AGE UNITS (905): Meet the 

requirements 

IMPURITIES 

* Organic Impurities 

Buffer, Mobile phase, and System suitability solution: 
Prepare as directed in the Assay. 

Standard stock solution: 0,5 mg/mL of USP Ciproflox- 
acin Hydrochioride RS in Mobile phase 
Standard solution: 1,25 pg/mL of USP Gprofloxacin 
Hydrochioride RS in Mobiie phase from Standard stock 
solution 

Sample solution: Nominally 0,5 mg/mL of clprofloxadn 
in Mobile phase prepared as follows. Transfer an eq u ta¬ 
lent to 250 mg of ciprofloxacin from finely powdered 
Tablets (NLT 20) to a 500-ml volumetric fiask. Add 
400 ml of Mobile phase , place on a rotary shaker for 15 
min, and sonicate for 25 min with intermittent shaking, 
ASIow the solution to cool to room temperatury and 
diiute with Mobile phase to volume, Pass a portion of 
the solution through a suitable filter of 0.45-jtm porę 
size. 

Chromatographk system 
(See Chromatograpny (621), System Suitability .) 

Modę: LC 

Detector: UV 263 and 278 nm 
Column: 4,6-mm x 25-cm; 5-pm packing LI 
Coiumn temperaturę: 30° 

Flow ratę: 1.5 mL/min 
injeetion volume: 10 piL 
System suitability 

Samples: System suitability solution and Standard 
solution 

Suitability requirements 

Resolution: NLT 6 between the dproftoxadn and 
ciprofloxadn etbylenediamine analog peaks at 278 
nm, System suitability solution 
Tailing factor; NMT 2,0 for the ciprofloxacln peak at 
278 nm, Standard solution 

Reiative standard deviatton: NMT 10*0% for the 
dprofloxadn peak at 278 nm, Standard solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of decarboxydprofioxacin in 
the portion of Tablets taken: 

Result = {ruin) x (Cj/C w ) x (Mn/M r z) x (1/F) x 100 


fu - peak response of decarbcxyciprofloxacin at 
263 nm from fhe Sample solution 
n = peak response of ciprofloxacin at 263 nm 
from tne Standard solution 
Cs = concentration of USP Gprofloxadn 

Hydrochioride RS in fhe Standard solution 
(mg/mL) 

Cu = nominał concentration of ciprofloxacln in the 
Sample solution (mg/mL) 

Mri - molecular weight of ciprofloxacin, 331.34 
M F 2 = molecular weight of anhydrous ciprofloxacin 
hydrochioride, 367,81 
P = relative response factor of 

decarboxyciprofloxadn (see Tobie 5) 

Calculate the percentage of the other impurities in the 
portion of Tablets taken: 

Result = (ru/n) x (Cs/Cu) x (Ki/M*) x (1/F) x 1 00 

ru = peak response of each impurity at 278 nm 
from the Sample solution 

n - peak response of ciprofloxacin at 278 nm 
from tne Stand ara solution 
C s - concentration of USP Ciprofloxacin 

Hydrochioride RS in the Standard solution 
(mg/mL) 

Cu - nominał concentration of dprofloxactn in the 
Sample solution (mg/mL) 

Mn = molecular weight of ciprof!oxacin, 331,34 
Mn = molecular weight of anhydrous ciproftóxacin 
hydrochioride, 367.81 

F = relative response factor (see Tobie 5) 
Acceptance criteria: See Tobie 5. 


Table 5 


Name 

Relative 

Retention 

Time 

Reiative 

Response 

Factor 

Acceptance 
Criteria, 
NMT (%> 

Deca rboxyci pro- 
floxacin ii 

0,36 

1,6 

0,2 

Desfluorocipro- 

f!oxadn b 

0.59 

1.0 

0.2 

Ciprof!oxacin ethyt 
enediamfne analoq c 

0.68 

1.2 

0.2 

CiDrofloxacin 

1.00 


_ 

7-Chloro-6-piper- 
azinyl analog 

1,20 

0.45 

0,2 

ChlarodDroffoxacin* 

2,10 

0*75 

0,2 

Any unspedfied 
tmpurity 

— 

1.0 

0.2 

Total impurities 

— 

— 

0.6 


4 1 “Cydopropyl-6TlLforO‘7-(pfperazln-1 -yl)quinatln-4(1 

" ] -Cydopropyl-4’C)xo-7-Cpip e|, 3Zin-i -yl)4,4-dihydroquinol3ne-3<arboxylic 

add. 

c 7“(2-Amlnoethylamino)-1 -cydopropy]-643uora-4-oxo-1 ,4-dihydroqui- 
noiEne-3-carbQxylic add. 

ń 7-Chloro-l -cyclopfopyM-oxo-6-(plperazin-1 -yl)-T ,4*dihydroqLtinoline"3- 
carboxyiic add, 

* 6“Chloro-l -cydopropyJ=4-oxO“7-(piperazin-l -yl>1 H 4-dihydroquinoline-3- 
carboaylic add, 

APPITIONAL RJEQUBRE(VIENT5 

* PACKAGtNG AND STO RAGĘ: Preserve m tight containers. 

Storę at contro!led room temperaturo. 

* Labeling: When morę than one Dissolution test is given, 

the labeling States the Dissolution test used only if Test 7 
is not usecL 
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* USP Reference Standard* (11) 

USP Ciprofloxacin Ethylenediamine Analog RS 
7-(2-Ami noethyja m In o )-1 -cyciopropy U6-fluoro-4-oxo- 
1,4-dihydroquinoline~3-carboxy!lc add. 

Q 5 Hi*FN 3 0 3 305.30 
USP Gprofloxadn Hydrochloride RS 


Ciprof8oxacm and Dexamethasone Otic 
Siasperasion 

DEFIN1TION 

Ciprof!oxacin and Dexamethasone Otic Suspension es a ster- 
ile, agueous suspension containing dprofloxac(n hydro¬ 
chloride and dexamethasone. It contains NIT 90.0% and 
NMT 110.0% of the labeled amount of ciprofloxadn 
{C ) 7 H lfl FN 3 03 ) and NIT 90.0% and NMT 110.0% of the 
labeled amount of dexamethasone (C^H^FO*). 

IDENTIFICATION 

a A. The Sompie solution , obtained as directed in the Assay 
for Ciprofioxaęin, exhibits a major peak for dprofloxadn, 
the retention time of which corresponds to that of the 
Standard solution , obtained as directed in the Assay for 
Ciprofloxadn. 

• B. The Sompie solution , obtained as directed in the Assay 

for Dexamethasone t exhibits a major peak for dex- 
amethasone, the retention time of which corresponds to 
that of the Standard solution f obtained as directed in the 
Assay for Dexamethasone. 

ASSAY 

* CIPROFLO X AC IN 

Buffer: Add 6.0 mL of phosphoric acid and 8 g of di- 
ethylaminę phosphate to 2.0 L of water. Adjust with 
50% sodium hydroxide to a pH of 3.0. 

Mobile phase: Acetonitnle and Buffer (11:89) 

System suitability solution; 1 .6 pg/mL each of USP 
CiprofloxacIn Hydrochloride RS and USP Ciprofloxacin 
Ethylenediamine Analog RS in Mobile phase 
Standard solution A; 1.48 mg/mL of USP Ciprofloxacin 
Hydrochloride RS in 0.1 N hydrochloric add. Dllute 
with Mobile phase to 0.13 mg/mL of dprofloxacin. 
Standard solution B: 0.0025 mg/mL of ciprof!oxadn 
from Standard solution A in Mobile phase 
Sample solution: Nominally 0.12 mg/mL in Mobile 
phase prepared as follows. Transfer the equivałent to 
3 mg of ciprofloxadn from freshly mixed Otic Suspen¬ 
sion to a 25-mL volumetric fiask, and dilute with Mobile 
phase to volume. 

Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę; LC 

Detector: UV 280 nm 
Column; 3.9-mm x 15-cm; packing LI 
Flow ratę; 1.5 mL/min 
fnjection vo!ume: 20 pL 
System suitability 

Sam pies: System suitability solution , Standard solution 
A, and Standard solution B 

Suitability requirements 

Resolution: NLT 3.0 between riprofloxacin and the 
ciprofloxacin ethylenediamine analog, System suita bil - 
i ty solution 

Column efficiency: NLT 2500 theoretical plates for 
dprofloxacin, System suitability solution 
Tailing factor: NMT 2.0 for ciprofloxadn, System suit¬ 
ability solution 

Relative standard deviation: NMT 2.0%, Standard 
solution A and Standard solution B 


Analysis 

Samples: Standard solution A and Sample solution 
Calculate the percentage of the labeled amount of 
dprof3oxadn (O/H^FN^Ch) in the portton of Otic Sus¬ 
pension taken; 

ResuEt = ( rv/fs ) x ( C s fCu ) x (M r i/M r2 ) x 100 

r u — peak response of ciproffoxadn from the 
Sample solution 

r s - peak response of ciprofloxacin from Standard 
solution A 

Cs ~ concentration of USP Ciprofloxadn 

Hydrochloride RS in Standard solution A 
(mg/mL) 

Cu = nominał concentration of ciprofloxacin in the 
Sample solution (mg/mL) 

Mrj ~ molecular weight of ciprofloxacin, 331.34 
M r 2 ~ molecular weight of anhydrous dprofloxadn 
hydrochloride, 367.81 

Acceptance eriteria: 90.0%-110.0% of the labeled 
amount of ciprofloxadn (Ci 7 HiaFN 3 0 3 ) 

o Dexamethasone 

Buffer and Mobile phase: Prepare as directed in the 
test for Limit of Ciprofloxadn Formamide. 

Standard stock solution: 2 mg/mL of USP Dex- 
amethasone RS in acetonitrile 

System suitability solution; 0.2 mg/mL of USP Dex- 
amethasone RS and 0.2 mg/mL of USP Dexamethasone 
Ac eta te RS in Mobile phase 
Standard solution A: 0.2 mg/mL of USP Dex- 
amethasone RS from Standard stoek solution in Mobile 
phase 

Standard solution B: 0.004 mg/mL of USP Dex- 
amethasone RS from Standard solution A in Mobile phase 
Sample solution; Nominally 0.2 mg/mL in Mobile phase 
prepared as follows. Transfer freshly mixed Otic Suspen¬ 
sion equivalent to 2 mg of dexamethasone to a 10-mL 
volumetric fiask, and di lute with Mobile phase to 
volume. 

Chromatographic system 

(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 
Column: 3.9-mm x 15-cm; packing LI 
Flow ratę; 1.5 mL/min 
Injection volume: 50 pL 
System suitability 

Samples: System suitability solution , Standard solution 
A, and Standard solution B 

Suitability reguirements 

Resolution: NLT 12 between dexamethasone and 
dexamethasone acetate, System suitability solution 
Column efficiency: NLT 2000 theoretical plates for 
dexamethasone, System suitability solution 
Tailing factor: NMT 2.0 for dexamethasone, System 
suitability solution 

Relative standard deviation: NMT 2.0%, Standard 
solution A and Standard solution B 
Analysis 

Samples; Standard solution A and Sample solution 
Calcufate the percentage of the labeled amount of dex- 
amethasone (C 22 II 29 FO 5 ) in the portion of Otic Suspen¬ 
sion taken: 

Result = (rtz/n) x (CdCu) x 100 

- peak response of dexamethasone from the 
Sampfe solution 

r$ = peak response of dexamethasone from 
Standard solution A 

Cs - concentration of USP Dexamethasone RS in 
Standard solution A (mg/mL) 

Cu - nominał concentration of dexamethasone in 
the Sample solution (mg/mL) 
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Acceptance criteria: 90.G%-110.0% of the labeled 
amount of dexamethasone (C 22 H 29 FO 5 ) 

IMPURITIES 

» Limit of Ciproflokacjn Formamide 

Buffer: Phosphoric acid and water (3:997). Adjust with 
50% sodium hydroxide to a pH of 3,0. 

Mobile phase: Acetonitnle and Buffer (27:73) 

Standard stock solution: 0.25 mg/mL of USP 
Gprofloxacin Formamide RS in methanol 
System suitability solution: 0,025 mg/mL of USP Dex- 
amethasone RS and 0.025 mg/mL of USP Ciprofioxacin 
Formamide RS prepared as follows. Transfer 2,5 mg of 
USP Dexamethasone RS and 2.5 mg of USP OprofTox- 
acin Formamide RS in a 100-mL volumetric fiask, and 
dissolve in 15 mL of methanol before diluting with Mo¬ 
bile phase to volume. 

Standard solution: 0.015 mg/mL from Standard stock 
solution in Mobile phase 

Sampie solution: Nominally 0.6 mg/mL in Mobile phase 
prepared as foltows. Transfer an amount of freshiy 
mixed Otic Suspension, equivaient to 6 mg, to a 10 -mL 
votumetric fiask, and dllute with Mobile phase to 
volume ł 

Chromatographic system 
(See Chromatography (621), System Suita bili ty.) 

Modę: LC 

Detector: UV 280 nm 
Column: 3.9-mm x 15-cm; packing LI 
Flow ratę: 1.5 rnl/min 
Injection volume: 50 |iL 
System suitability 

Samples: System suitability solution and Standard 
solution 

Suitability reąuirements 

Resolution: NLT 8 between dprofloxacin formamide 
and dexamethasone, System suitability solution 
Cofumn efficiency: NLT 2000 theoretical plates for 
ciprofloxacin formamide, Standard solution 
Tailing factor: NMT 2.0 for dprof!oxadn formamide, 
Standard solution 

Relative standard deviation: NMT 2.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sampie solution 
Calculate the percentage of each related compound in 
the portion of Otic Suspension taken: 

Result = (te/ft) x (CsfCu) x 100 

fu - peak response of dprofloxadn formamide 
from tne Sampie solution 

r$ - peak response of dprofloxadn formamide 
from the Sfor? dara solution 

Q - coneentration of USP Ciprofloxadn Formamide 
RS in the Standard solution (mq/ml) 

Cy - nomina! coneentration of ciprofmadn in the 
Sampie solution (mg/mL) 

Acceptance criteria: NMT 0.5% of the labeted amount 
of ciprofioxadn 

® ClPROFLOXACIK RELATED COMPOUNDS 

Analysis: From the chrom a tog ram of the Sampie solu¬ 
tion, obtained as directed in tne Assoy for Ciprafloxacin f 
measure the responses for the ciprof!oxadn ethylenedi¬ 
amine analog and the other minor peaks, Calculate the 
percentage of each related compound in the portion of 
Otic Suspension taken: 

Result - (ry/rd x (CsfCu) x (Mri/M*) x (100/F) 

r u = peak response of each related compound from 
the Sampie solution 

r$ - peak response of ciprofloxacin from Standard 
solution B 


Cs - coneentration of USP Ciprofloxacin 

Hydrochioride RS in Standard solution B , 
calculated on the anhydrous basis (mg/mL) 

Cu ~ nominał coneentration of ciprofloxadn in the 
Otic Suspension (mg/mL) 

M r j - molecular weight of ciprofloxacin, 331.34 
Mr 2 = molecular weight of anhydrous ctprofloxadn 
hydrochtoride, 367.81 

F = re!ative response factor (1.3 for dprofloxadn 
ethylenediamine analog and 1.0 assumed for 
all other degradation products) 

Acceptance criteria 

Ciprofloxacin ethylenediamine analog: NMT 0.4% of 
the labeied amount of dprofloxacin 
Other single related compound: NMT 0.2% 

Sum of alT related compounds: NMT 0,8% 

* fl>EXAMETHASONE RELATED COMPOUNDS 

Analysis: From the chromatogram of the Sampie solu¬ 
tion , obtained as directed in the Assoy for Dex- 
amethasonef measure the responses for the dex- 
amethasone glvoxa! anaiog, the 1 7-earboxy-1 7-deoxy 
analog, and otner minor peaks. Cafeulate the percent¬ 
age of each related compound in the portion of Otic 
Suspension taken: 

Result = (rdrs) x (CsfCu) x 100 

r v = peak response of each related compound from 
the Sampie solution 

= peak response of dexamethasone from 
Standard solution B 

Cj = coneentration of USP Dexamethasone RS in 
Standard solution B (mg/mL) 

Cu ~ nominał coneentration of dexamethasone in 
the Otic Suspension (mg/mL) 

Acceptance criteria 

Dexamethasone glyoxal analog: NMT 1,0% 
17-Carboxy-17-deoxy analog: NMT 2,6% 

Other single related compound: NMT 0.3% 

Sum of all related compounds: NMT 3,5% 

[Notę— The relative retention times for the dex- 
amethasone g!yoxal analog (9-Fiuoro-l 1 p-hyóroxy- 
16(i-rrrethy]androsta-1,4-diene-3-one-17-ylglyoxal) and 
the 1 7-carboxy-l 7-deoxy analog (9-fluoro-11/Thy- 
droxy-l 6r/-methylandrosta-1,4dEene-3-one-l 7/Tcar- 
boxylic acid) are about 1.4-1.6 and about 2, 8-3,2, 
respeclively,] 

5FECIF9C TESTS 

* PH (791): 3.8-4.8 

* Sterilitv Tests (71): it meets the reguirements when 

tested as directed under Test for Stermy of the Product to 
Be Fxamined, Membranę Filtrat i on. 

e PARTICLE StZE 

Carrier fluid: Heat Purified Water to a temperaturę of 
40°-50 c> , add 100 mg/L of dexamethasone whiie stir- 
rlng, cool to room temperaturę while stirring, pass 
through a 0.2-|im filter, and storę in a elean, covered 
Container, 

Sampie solution: Dilute a volume of 10 jliL of Otic Sus¬ 
pension with Carrier fluid to 25 ml. 

Analysis 

(See Pctrticulate Matter in Injections (788), Light Obscura- 
tion Particie Count Test.) 

Analyze the Sampie solution using an electronic, iiguld- 
bome particie counting system that employs a light 
obscuration sensor with a suitable sampie feeding 
devEce, 

Acceptance criteria: NLT 99.5% of the partie]es are 
<25 pm, NLT 99.95% are <50 jum, and NLT 99.995% 
are <100 pm. 

© Osmolality and Osmoiarpt (785), Osmololity: 27 0-330 
mOsmol/kg 
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ADD1TIONAL «EQUIREMENTS 

* Packacinc and Storage: Preserve In tight containers, 

protected from light. Avoid freezing, 

* USP REFERENCE standards (11) 

USP Ciprofloxacin Ethylenediamine Analog RS 
1 -Cyclopropyl-ó-fluoro-l ,4-dihydro-4-oxo-7-[(2“ami“ 
noethy])amino]-3-quinolinecarboxylic acid 
hydrothloride, 

C ia Hi*FN 3 0 3 . HCI 341.77 
USP Clprofloxadn Formamide RS 
1 -Cydopropyl-6-fluoro-7-(4-formyl-1 -piperazinyl)-! ,4- 
dinydro-4-oxo-3-quinolone-carboxylic acid. 
CieHiaFNaO^ 359.35 
USP Ciprofłoxacin Hydrochloride RS 
USP Dexamethasone RS 
USP Dexamethasone Acetate RS 


Cisapride 



C 23 H 29 CIFN 3 0 4 46S.95 

Benzamide, 4-amino-5-chl0ro-N-[l ~[3-(4-fluorophen- 
o xy) p ro py 1 ] - 3 - m eth o xy -4-pi pe rtd i ny f ] -2 - m et h o xy~, cis-. 
c/5-4-AminO“5-chloro-N-[1 -[3-(p41uorQphenoxy)propy]]- 
3-methoxy“4‘piperidyl]-o-anisamide [81G98-60-4]. 
Monohydrate 484.0 [260779-88-2]. 

» Cisapride contains not less than 99.0 percent 

and not morę than 101,0 percent of 

C23H2911FN30) 4/ calculated on the anhydrous ba- 

sis, 

Packaging and storage—Preserve In well-closed, light- 
resistant containers, and storę at room temperaturę. 

USP Reference standards (11)— 

USP Cisapride RS 
USP Haloperidol RS 

Completeness of solution (641)—A solution, 10 mg per 
ml in methyiene chlorfde, meets the reguirements, 
Identification, Infrared Absorpdon (197K), 

Specific rotation (781S): between -10° and +10% 
measured at 20 c . 

Test solution: 10 mg per mL, in methyiene chforide, 
Waler Determination, Method I (921): between 3.4% 
and 4.0%. 

Residue on ignition (281): not morę than 0,1%. 
Chromafographic pyrity— 

Solution A —Prepare a 20 g per L solution of tetrabutylam- 
monium hydrogen sulfate in water, 

Solution B— Use methanoL 

Mobile phase- —Use variable mixtures of Solution A and 5o- 
iution B as directed for Chromatogrophic system. Make ad- 
justments if necessary (see System Suita bili ty under Chroma- 
tography (621)). 

Blank solution —Use methanol, 

System suitability solution—Pre parę a soiution of USP 
Cisapride RS and USP Hafoperidol RS in methanol contain- 
ing about 0,05 mg per ml and 0.4 mg per ml, respectively. 
Test solution f— DissoJve an accuratefy weighed quantity 
of Cisapride, in methanol to obtain a solution having ą 
known concentration of about 10 mg per mL. 


Test solution 2 —Dilute quantitatlvely and stepwise Test so¬ 
lution 1 in methanol to obtain a solution having a known 
concentration of about 0,05 mg per mL 

Chromatographic system (see Chromatography (621»—The 
!rquid chromatograph is eaufpped with a 275-nm detector 
and a 4,0-mm x 10-cm column that contains 3-pm base- 
deactivated packing LI. The flow ratę Is about 1,2 mL per 
minutę. The chromatograph is programmed as foilows. 


Time 

(minutes) 

Solution A 
(%) 

Solution B 
(%) 

Elution 

0-20 

80—355 

20—>45 

Ifnear gradient 

20-21 

55—>5 

45—>95 

linear gradient 

21-25 

5 

95 

isocratfc 

25-26 

5->80 

95—*20 

return to Initfal 
eonditions 

2&- 30 

80 

20 

re-etjuilEbration 


Chromatograph the System suitability soiution, and record 
the peak responses as directed for Procedurę: the order of 
elution is cisapride foflowed by haloperidol, the resolutton, 

R t between these two peaks is not less than 2.5; and the 
re!ative standard cieviation for replicate injections is not 
morę than 2,0% for the cisapride peak. 

Procedura —\nject a volume {about 10 jjL) of the Blank so¬ 
lution , Test soiution 1, and Test solution 2 into the chromato¬ 
graph, record the chromatograms, and measure the peak 
areas. Calculate the percentage of cisapride impurities in the 
portion of Cisapride taken by the formula: 

10OCC5 / Q(r f /r s ) 

in which C s and C f are the concentration of cisapride/ in mg 
per mL, of Test soiution 2 and Test solution 1, respectiveiy; r, 
is the indlvidual peak response of cisapride inpurities in Test 
soiution 1; and rj is cisapride peak area in Test 50/t/f/on 2: not 
morę than 0.5% of any cisapride impurity is found, and not 
morę than 1.0% of total impurities is found, Disregard any 
peak aiso found in the Blank solution and any peak with an 
area less than 0,1 times the area of the principal peak in the 
Test soiution 2 chrom a tog ram. 

Assay— Dissotve about 0.350 g of Cisapride, accurately 
weighed, in 70 mL of a mixture of methyl ethyl keton e and 
acetic acid (7:1), Titrate with 0.1 N percnloric acid VS, de- 
termining the endpoint potentiometrically. Perform a blank 
determination, and make any necessary correction (see 77- 
trimetry (541)), Each mL of 0.1 N percnforic acid is equiva- 
lent to 46.60 mg of C23H29CIFN3O,]. 


Cisapride Compounded Injectiora, 
Veterinary 

DEFINITION 

Cisapride Compounded Injection, Veterinary contains NLT 
90.0% and NMT 110.0% of the labeled amount of 
cisapride (CiaH^CIFhhCL}, calculated on the anhydrous 
basis. 

Prepare Cisapride Compounded Injection, Veterinary 3 mg/ 
mL as foliows (see Pharmaceutical Compounding*—Stenie 
Preparathns (797)). 


Cisapride (as cisapride 
monohydrate) oowder 

30 mq (31.2 ma) 

Tartaric add 10% solution 

0.75 mL 

Sterile Water for Injection, 
a sufficient amount to make 

10 mL 


Dissolve the Cisapride monohydrate powder in 9 mL of Sterile 
Water for Injection. Add the Tartaric acid 10% solution. Add 
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sufficient Stenie Water for tnjection to bring to fi na! vol- 
ume ; and mix wefl. Pass through a sterile filter of Q.22-pm 
porę size into a sterile single-dose Container. [Notę—T ar¬ 
ta ric acid is added to aid In solubility.] 

ASSAY 

* Procedurę 

Solution A; Add 0.2 mL of triethylamine to 1000 ml of 
water. 

Mobile phase: Acetonitrile and Solution A (65:35) 
Standard solution: 0.2 mg/mL of cisapride prepared 
from USP Cisapride RS in methanol 
Sample solution: Transfer 0.67 mL of injection, Veteri- 
nary to a 10-mL volumetric fiask, dilute with methanol 
to yolume, and sonicate to mix. 

Chromatographic system 
(See Chromotograpny (621), System Suitability-) 

Modę: LC 

Detector: UV-Vis 308 nm 
Cofumn: 4.6-mm x 15-cm; 5-pm packrng LI 
Flow ratę: 1.0 mL/min 
injection volume: 10 pL 
System suitability 
Sample: Standard solution 

[Notę—T he retention time for cisapride ts about 2.0 
min,] 

Suitability requirements 
Taifing factor: NMT 2.0 

Relative standard deviation: NMT 2.0% for replicate 
mjections 
Analysis 

Samples: Standard solution and Sample solution 
Calcuiate the percentage of the labeled amount of 
cisapride (G 3 H 29 CIFN 3 O 4 } in the portion of Injection, 
Veterinary taken: 

Result - (rufr$) x (Cs/Cu) x 1 00 

ru - peak response of cisapride from the Sample 
solution 

rs - peak response of cisapride from the Standard 
solution 

G “ concentration of USP Cisapride RS in the 
Standard solution (mg/mL) 

C u - nominał concentration of cisapride En the 
Sample solution (mg/mL) 

Acceptance cnteria: 90,0%-! 10,0% on the anhydrous 
basis 

5PECIFIC TESTS 

O PH (791); 2.1-34 

* Steriuty Tests (71): It meets the reguirements when 

tested as directed in Test for Sterility of the Product to Be 
Examined / Membranę Filtra don. 
e Bacterial Endotgjuns Test (85): NMT 5.0 USP Endo- 
toxin Units/mg 

■ Particulate Mauer sn Bnjections (788): It meets the 
reguirements. 

ADDITIONAL REQUIREMENTS 

o Packaging and Storage: Package in single-dose sterite 
glass containers and storę in a refrigerator ( 2 °- 8 °). 

* Labeling: Label it to indicate that it is for veterinary use 
only and to stale the Beyond-Use Datę. 

o Beyond-Use Datę: Jn the absence of performing and 
compEetlng a sterility and endotoxins test, the storage 
conditions for High-Risk Level CSPs in Pharmaceutical Com- 
pounding — Stenie Preparations (797) apply. 

After successful completion of sterility and endotoxin 
test Ing, NMT 90 days after the datę on which it was 
compounded when stored in a refrigerator { 2 a - 8 °) T 


• USP Reference Standard* (11) 
USP Cisapride RS 
USP EndotoxEn RS 


Cisapride Compounded Orał 
Suspeeislon, yeterinary 

DEFINITION 

Cisapride Compounded Orai Suspension, Veterinary contalns 
NLT 90,0% and NMT 110.0% of the labeled amount of 
cisapride (C 23 H 29 CIFN 3 G 4 ), caIculated on the anhydrous 
basis. 

Prepare Cisapride Compounded Orał Suspension, Veterinary 
lOmg/mL as follows (see Pharmaceutical Compounding — 
Nons terile Prep ara tions (795)). 


Cisapride (as cisapride 
monohvdrate> powder 

1 ci n.04 q) 

V@htde: A 1:1 mrxture of 

Ora-Plus 11 and Ora-Sweet/ a 
suffident puantity to make 

100 mL 


fPerrigo Laboratories, Aliegan, ML 


Pour the Cisapride monohydrate powder into a suitable Con¬ 
tainer, Wet the powder with a smali amount of Vehicle 
and triturate to make a smooth pastę. Add the Vehicle to 
make the mortar contents pourabie. Transfer contents 
stepwise and quantitativety to a calibrated Container using 
the Vehide. Add sufficient Vehicle to bring to finał volume, 
Shake to mix well, 

ASSAY 
8 Procedurę 

Solution A: Add 0.2 mL of triethylamine to 1000 mL of 
water. 

Mobile phase: Acetonitrile and Solution A (65:35) 
Standard solution: 0.2 mg/mL of cisapride prepared 
from USP Cisapride RS in methanol 
Sample solution; Transfer 1.0 mL of Orał Suspension, 
Veterinary to a 50-mL volumetric fiask, dilute with 
methanot to volume, and sonicate to mix, Filter into an 
HPLC vlaL 

Chromatographic system 

(See Chromotograpny (621), System Suitobiiity.) 

Modę: LC 

Detector: UV-Vis 308 nm 
Column: 4,6-mm x 15-cm; 5-pm packrng LT 
Flow ratę: 1,0 mL/min 
Injection yolume: IGfiL 
System suitability 
Sample: Standard solution 

[Notę—T he retention ttme for cisapride is about 2.0 
min.] 

Suitability requirements 
Taifing factor: NMT 2.0 

Relative standard deviatlon: NMT 2,0% for replicate 
injection* 

Analysis 

Sam pies: Standard solution and Sample solution 
Calcuiate the percentage of the labeled amount of 
cisapride (C23H29CIFN3O4) in the portion of Orał Sus¬ 
pension, Veterinary taken: 

Result = ( rufrs ) x (Cs/ Cu) x 1 00 

ru - peak response of cisapride from the Sample 
solution 

r$ = peak response of cisapride from the Standard 
solution 
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Ci - concentration of USP Cisapride RS in the 
Standard solution (mg/mL) 

Cu - nominał concentration of cisapride in the 
Sampte sotution (mg/mL) 

Acceptance criteria: 90,0%-1 10.0% on the anhydrous 
basis 

SPECIFIC TESTS 

• PH (791): 4,0-5,0 

ADDITIONAL REQUIREMENTS 

• Packacjng and Storace: Package in tight, light-resistant 

plastic containers. Storę in a refrigerator (2°-8 D ) or at 
controlled room temperaturę. 

• Labeung: Labei tt to indrcate that it is for veterinary use 

only, Label it to indicate that it is to be well shaken 
before use, and to State the Beyond-Use Datę . 

• Beyond-Use Datę: NMT 90 days after the datę on which 

it was compounded when stored in a refrigerator (2°-8°) 
or at controlled room temperaturę. 

• USP Reference Standard* (11) 

USP Cisapride RS 



CfisH^N^Oi^Si 1243.48 

lsoquinolimum, 2,2'-[1,5-pentanediyfbis[oxy(3-oxo-3 / l - 
propanediylVj]bis[1 -[(3,4-dimethoxyphenyl)methyl]-T , 2 , 
X4‘tetrahydro-6,7-dimethoxy-2-methyl-, 
dibenzenesulfonate, [1 /?-[! ot,2a(1 'R*,2'R*)]]~; 

(1 fi,2fl)-2-(2~CarbQxyethyl)-1,2,3,4-tetrahydro-ó,7- 
dimethoxy-2-metnyLl -veratryli5oquinofiniLjrn 
benzenesulfonate, pentametnylene ester [96946-42-8]. 

DEFINITION 

Cisatracurium Besylate eon tai ns NU 97.0% and NMT 
102.0% of cisatracurium besylate (CsiHazNjOiaSj), calcu- 
lated on the anhydrous and solvent-free basis, 

IDENTIFICATION 

• A. INFRARED AbSORPTPON (197K) 

* B. The retention time of the major peak of the Sample 

solution corresponds to that of tne standard sofution , as 
obtained in the Assay. 

A5SAY 
■ PROCEDURĘ 

Buffer: 33.3 g/L of ammonium formate prepared as fot- 
lows. Dissolve 32.8 g of ammonium formate in 984 mL 
of water, and add 16 mL of anhydrous formie add. 
Mobile phase: Acetonrtriie, metnanol, and Buffer 
(20:20:60) 

Diluent: Acetonrtriie, methanol, and water (20:20:60), 
Add 0.4 mL of anhydrous formie acid per 1 L 
System suitabifily solution: 0.7 mg/mL of USP Cisa¬ 
tracurium Besylate System Suitability Mixture RS in 
Diiuent 


Standard solution: 0,7 mg/mL of USP Cisatracurium 
Besylate RS in D//uenf 

Sample solution: 0.7 mg/mL of Cisatracurium Besylate 
in Diluent 

Chromatographic system 

(See Chromatograpny (62 1), System Suitabilily.) 

Modę: LC 

Detector: UV 280 nm 

Column: 4,6-mm x 25,0-cm; 5-pm packing LI 
Flow ratę: 1.5 mL/min 
Injection volume; 20 pL 
Run time: NLT 2.5 times the retention fime of 
cisatracurium 
System suitability 

Samples: System suitability sofution and Standard 
solution 

[Notę—S ee Tabie I for relative retention times,] 
Suitability reguirements 

Resolution; NLT 2.0 between the peaks for R<is~R'~ 
frnns-atracurium and cisatracurium, System suitability 
sofution 

Tailing factor: NMT 1.7 for cisatracurium, System 
suitabiiity solution 

Refative standard deviation: NMT 1.5%, Standard 
solution 
Analysis 

Samples: Standard solution and Sampte solution 
Calculate the percentage of cisatracurium besylate 
(CfisHazNzOiaSi) in the portion of Cisatracurium Besy¬ 
late taken: 

Result = (fi/M) x (G/Cy) x 100 

ru = peak response from the Sample solution 

n - peak response from the Standard solution 

Cj ® concentration of USP Cisatracurium Besyfatc 
RS in the Standard solution (mg/mL) 

Cu = concentration of Cisatracurium Besylate in the 
Sample solution (mg/mL) 

Acceptance criteria: 97.0%-] 02.0% on the anhydrous 
and sofvent-free basis 

IMPURITIE5 

* Resjdue on ICNrnoN (281): NMT 0.1% 

Change to read: 

* ORGANiC I1WPURITIES 

Mobile phase, Diluent, System suitability solution, 
Standard solution, Sample solution, Chromato¬ 
graphic system, and System suitability: Proceed as 
dfrected in the Assay , 

Analysis 

Sample: Sample solution 

Calculate the percentage of each impurity in the por¬ 
tion of Cisatracurium Besylate taken: 

Result = (fy/rr) x 100 

ru = peak response of each impurity from the 
Sample solution 

n - sum of alf the peak responses from the Sample 
solution 

Acceptance criteria: See Tobie L Disregard any peak 
representing less than 0.09% of the area of the major 
peak. 
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Table 1 


Na me 

RelaUve 

Retention 

Time 

Acceptance 
Criteria, 
NMT ( ń /ol 

* Benzenesulfonic add» mu i- 

fcłJono* 

ono 

— 

as-Quaternarv acid b 

0.14 

0.2 

( tł)-N- M eth v E la ud a nosi n e c 

0.16 

(O 

fW-Lfludanosfne^ 

0.20 

0.6 

c/i-Quatemary methyl 
ester 4 

0.23 

0.4 

o3-Quaternarv alcohol 1 

0.29 

0.5 

R-tra ns-tf- tram- Atra curi u m« 

0.74 

0.2 

R- di-fT -fram-Atrac u ri u m h 

0.87 

0.8 

Cisatracurium 

1.0 

_ 

frans-Monoqu a tern a ry 
compound 1 

1.17 

0.5 

trans- Monoac r vl a tei 

1.28 

0.5 

ds- Mon oqua tern ary 
compound k 

1.39 

0.7 

c/s-ris-Triester analoa 1 

1.46 

0.4 

ds- M onoacryla te*’* 

1.56 

1.0 

Any individual unspecified 
imourity 

— 

0.1 

Total imourities 

_ 

3.0 


^This peak is due to the counterion and h not to be reported or induded 
in total impurittes. 

b {1 fl, 2 K}*2' (2 -Ca rboxyethy])* 1 ,2, 3,4-tetrahy dn>6, 7 d fmethoxy-2 -methyl-1 
veratfylisoqumołinium. * , uu i m sj 

c ^ 2,3.4-Tetrahydro-d, 7-dimethoxy-2,2-dimethył-l -veratryfisoquinolinj- 

UfH, ♦ tUtA i 

* (fli)-l ,2,3,4-Tetrahydro-G, 7-dimeEhoxy-2-methył-1 -veratryH5oquinofine* 

® (1 ff,2R)-1 ł 23 ł 4-Tetrahydro-6,7-dirnfithoxy’2-[2*(fnethoxycarbonylJethyl]* 
2-methyM-veratrylfsoqLimQtinium. * (wu^atnej 
1 (1 R t 2R)-l f 2, S^-Ietrahydro^-fę-hydroKy^^a^-OKanonyiJ-ó, 7- 
almełboxy-2-methyl-1 *veratrylisoquioolinfum, *♦ m i^oib) 

9 (1 R,VR f 2S t 2'S}-2 t T*(X 11 43ioxo-4J 0-dioxatridecamethylene)bjs{l,23,4- 
tetrahydro-ó^-dimetlioKy-Z-rnethyl-l -veratiyNsoquinolinjijrn), * • m i. M . 

»i« 

-060X0-4,10-dioxatridecamethytene}bb(l ,2,3,4- 
teU^hydra-6,7-dimethGxy-2-methyLl-veratfyn$oquirioliniijnri). # m ] M 

JUI« 

1 (1 'fl,25)-2-Mefchyl-2 p 2 H -{3,1 1 -d{oxo-4 ł 10-dioxatridetametbylene)bjs(1 ,2, 

3.4- tetrahydro-6,7-dimethoxy-l-veratrynsaquinoIinium]| i m m mm M johj. 

I (1 K 2S)-2-(3, 11 -Dj oxo-4,10-dioxa-12-tridetenyh-(1 ,2, 3,4-tetrahydro-6, 7- 

dimethoxy-2-meUiyl-l-veratrylisoquinolinium). « (ira pJUak^ 

k (1 'tf,2 W)-2-Metlwl-2,2'-(3,11 -dioxo-4 f 10-dioxatrrdecamethytene)bis(1 , 

2. 3. 4 - tetrahydro-6,7-dlmethoxy-1 -veratryIlsoquinofin iu m). * hm i m m6 j 

'(1 R, 1 'fl,2ff r 2'/n-2,2W3,7 £ 1 5-Trioxo-4,8,14-trioxa- 

h ep tadecamethy! ene)bi s( 1 r 2,3,4 -1 etrahydro-6,7-di m et hoxy-2-methy I-1 - ver- 
airyEisoquinoliniumJ. • (uwijanej 

*{1 ff,2fl)-2-(3 p l 1 -D>oxG-4,1Q-dioxa-12-trideeenx|H1 P 2 J 3,4-tetrahydro-6 J 7- 
dimethoxy-2-rnethyl-1 -veratrylEsoquinolimum), m • ( , RA nuł-^rńi 

• Limit of Methyl Benzenesulfonate 

[Notę—P repare the Solutions immediately before use. 
Methyl benzenesulfonate is slowly hydrolyzed m aque- 
ous Solutions*] 

Mobile phase: Acetonitrile and water (45:55) 

Interna! standard solution: 1.2 mg/mL of methyl p- 
toluenesulfonate in acetonitrile 
Standard stock solution A; 1.2 mg/mL of methyl 
benzenesulfonate in acetonitrile 

Standard stock solution B: 48 pg/mL of methyl 
benzenesulfonate from Standard stock solution A in A4o- 
bile phase prepared as follows, Transfer 2.0 mL of Stan¬ 
dard stock solution A and 5.0 ml of I niemal standard 
solution to a 50-mL volumetric fiask, and dilute with 
Mobile phase to volume. 

Standard solution: 2.4ug/mL of methyl 
benzenesulfonate from Standard stock solution B in Mo¬ 
bile phase 

Sample solution: Nominally 0,2 a/ml of Cisatracurium 
Besyiate in Mobile phase preparedf as follows. Transfer 
1.0 g of Cisatracurium Besyiate into a suitable separator. 


Immediately add 25 pi of interno/ standard solution, and 
dissolve the contents in 25 mL of water using vigorous 
shaking. Add 25 mL of ethyl aoetate, and shake v!qor- 
ously for 2 min. Allow the phases to separate untifthe 
aqueous layer is elear and for NMT 2 h. Evaporate the 
organie layer to dryness in a current of atr, Dissolve the 
residue in 5.0 mL of Mobile phase by sonteation and 
gentle swirling. 

Cnromatographic system 
(See Chromatogropny {6 21), System Suitability.) 

Modę: LC 

Detector: UV 214 nm 

Column: 4.6-mm x 25.0-cm; 5-jjm packing LI 
Flow ratę: I mL/min 
Injection volume: 20 piL 
Run time: 5 times the retention time of methyl 
benzenesulfonate 
System sultability 
Sample: Standard solution 
Suitability reąuirements 
Resolution: NLT 3.0 between methyl 
benzenesulfonate and methyl p-toluenesulfonate 
Relative standard deviatron: NMT 2.0% for methyl 
benzenesulfonate and methyl p-toluenesuifonate 
Analysis 

Samples: Standard solution and Sample solution 
Calcu la te the concentration of methyl benzenesulfonate 
tn the portion of Cisatracurium Besyiate taken: 

Result = {Ru/Rs) X (Cj/C y ) 

Ru - peak heipht ratio of methyl benzenesulfonate 
to the internal standard from the Sample 
solution 

Rs = peak height ratio of methyl benzenesulfonate 
to the internal standard from the Standard 
solution 

C$ = concentration of methyl benzenesulfonate in 
the Standard solution (jug/mL) 

Co ~ nominał concentration of Cisatracurium 
Besyiate in the Sample solution (g/mL) 
Acceptance criterja: NMT 10 ppm 

SPECIFIC TESTS 

* Ofticał Rotation (7815), Procedures t Specifk Rota don 

Sample solution: 10.0 mg/mL in acetonitrile 
Acceptance criteria: -60.0 lJ to “54,0° at 20°, caicu- 
lated on the anhydrous and soh/ent-free basis 

Defete the following: 

# * PH (791) 

Sample solution: 7 mg/mL of Cisatracurium Besyiate in 
water 

Acceptance criteria: 5.G-6.5* pra 14 ^ 2016 ) 

Change to read: 

* Water Determinatjon (921) % (iw i*jrzoi6>: NMT 5*0%. 

* [NOTĘ— Method la or Method k may be used.]# im im 
2016) 

ADDmONAL REQUIREfVIENT5 

* Packaging amd Storage: Presem? in tight, light-resistant 
containers* Storę cold, desiccated. 


Change to read: 

* USP Reference Standards (11) 

USP Cisatracurium Besyiate RS 

USP Cisatracurium Besyiate System Suitability Mixture RS 
Cisatracurium besyiate, 

/?- trans- R'- trans -At rac u ri u m *besylate:# cira i-m- 2 oi«) 


USP Monographs 






















3442 Cisatracurium / Offidal Monographs 


USP 40 


(1 R,1 'R t 2S f TS)-2 t 2'-(lJ 1 -Dioxo-4,10-dk^a- 
trideeamethyleneJbisCI^B^^etrahydro-ó,?- 
dimethoxy-2-methyl“1-veratrylisoquino!inium) 
dibenzenesuifonate. 

Q 5 H 32 N20, a S2 1243,48 

R-cis- i?- transit rac u ri u m * * be sy I a te: * ora i iuum 
(1 R t 1'fl,2R,2'5)-2,2'-f3,11 -Dioxo-4, 1G-dioxa- 
tridecamethylene)bis(l,2, 3,4-tetrahydro-6,7- 
d!methoxy-2-metliyU1-veratrylisoquinolintum) 
dibenzenesulfonate, 

C^sHasNiOtaS* 1243.48 
Other reiated eompounds. 


Cisatracurium Besylate Iniection 

DEFINITION 

Cisatracurium Besylate Iniection contains NLT 90,0% and 
NMT 110.0% of the labeled amount of cisatracurium 
(CsbH^NiOu), Multiple-dose containers may contain ben¬ 
zyl aicohol. 

IDENTIFICATION 

* A, INFRARED ABSORPTION {197} 

Standard solutlon: 3 mg/mL of UŚP Cisatracurium 
Besylate RS in methylene chloride 
Sample solution 

[NoTE“lf an emulsion forms during the extraction with 
methylene chloride, use a centrifuge to separate the 
fayers.] 

For Injections that do not contain benzyl aicohol: 
Nominally 2 mg/mL of cisatracurium from the Injet- 
tion in methylene chloride prepared as foliows. Trans¬ 
fer an amount of Injection equfvalent to 1 0 mg of cisa- 
tracurium into a suitabie separator, and extract wfth 
5 ml of methylene chloride. Use the lower methylene 
chloride layer. 

For Injections containing benzyl aicohol: Nominally 
2 mg/ml of cisatracurium from the Injection In meth¬ 
ylene chloride prepared as foliows. Transfer an amount 
of Injection equivafent to 10 mg of cisatracurium into 
a suitabie separator, and extract with 20,0 ml of ethyl 
acetate. Transfer the lower aqueou$ layer into another 
separator, and exlract with 5 ml of methylene chlo¬ 
ride. Use the lower methylene chloride layer. 

Analysis 

Samples: Standard so/uf ion and Sample solutlon 
Ado several drops of the Standard solution and Sample 
solution to separate potassium bromide plates. A! lot 
the solvent to evaporate, and analyze the resultina 
residue. 

Acceptance criteria: Meets the reguirements 

* B. The retention time of the major peak of the Sample 

solution corresponds to that of the Standard solution, as 
obtained in the Assay, 

ASSAY 

* Procedurę 

Solution A: Acetonrtrile, methanol, water, and anhy- 
drous formie add (21:21:60:1) 

Mobile phase: 19.4 g/l of ammonlum formate in 5o/u- 
tion A Filier under vacuum using a suitabie fil ter, 
Diluent: Acetonitrile, methanol, and water (20:20:60), 
Add 0.4 ml of anhydrous formie add per 1 L 
System suitabllity solution: 07 mg/mL of USP Cisa- 
tracurium Besylate System Suitabllity Mixture RS in 
Diluent 

Standard solution: 0.7 mg/mL of USP Cisatracurium 
Besylate RS in Diluent 

Sample solution: Nominally 07 mg/mL of cisa- 
tracurium besylate from the Injection in Diluent f equiva- 


lent to 0.5 mg/mL of cisatracurium, prepared as foliows. 
Using a "to contain" pipet, transfer a suitabie volume of 
Injection to an appropriate volumetric fiask, and dilute 
with Diluent to vomme, 

Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 280 nm 

Column: 4,6-mm x 25,0-cm; 5-pm packing LI 
Flow ratę: 1.5 mL/min 
injection volume: 10 jul 
System suitabllity 

Samples: System suitability solution and Standard 
solution 

[NOTĘ— See Tobie 1 for relative retention times.] 
Suitability requirements 

Resolution: NLT 2.0 between R-ds-R'-trans-a tracurium 
and cisatracurium. System suitability solution 
Tailing factor: NMT 17 for cisatracurium, Standard 
solution 

Relative standard deviation: NMT 1.5%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of cisa¬ 
tracurium {C 53 H 72 N 2 O 12 ) in the portion of Injection 
taken: 

Result = (ru/r 5 ) x (Q/Q) x { M r i/M r2 ) x 100 

r u - peak response of cisatracurium from the 
Sample solution 

r% = peak response of cisatracurium from the 
Standard solution 

Cs = concentration of USP Cisatracurium Besylate 
RS in the Standard solution (mg/mL) 

Co - nominał concentration of cisatracurium in the 
Sample solution (mg/mL) 

M r t = molecular weight of cisatracurium, 929,14 
Mr 2 = molecular weight of cisatracurium besylate, 
1243.48 

Acceptance criteria: 9G.0%-110,0% 

OTHER COMPONENTS 
* BENZYL ALCOHOL CONTENT (IF PRESENT) 

Interna! standard solution: 4.5 mg/mL of decanol in 
ethyl acetate 

Standard stock solution: 9.0 mg/mL of USP Benzyl Al- 
cohol RS in water 

Standard solution: 0,45 mg/mL of benzyl aicohol from 
the Standard stock solution prepared as foliows. Transfer 
5.0 ml of Standard stock solution and 20.0 mL of ethyl 
acetate into a 50-mL centrifuge tubę. Stepper, shake 
well for 30 s, and aliow the pnases to separate. Transfer 
10.0 mL of the top (organie) layer and 5.0 ml of the 
Internal standard solution into a 50-mL voJumetric fiask. 
Dilute with ethyl acetate to volume, 

Sample solution: Transfer 5.0 ml of the Injection and 
20,0 mL of ethyl acetate into a 50-mL centrifuge tubę. 
Stopper, shake well for 30 5 , and aliow the phases to 
separate. Transfer 10.0 mL of the top (organie) layer 
and 5.0 ml of the Internal standard solution into a 
50-ml volumetric fiask. Dilute with ethyl acetate to 
volume. 

Chromatographic system 

(See Chromatograpny (621), System Suitability.) 

Modę: GC 

Detector: Flame tonizatśon 

Column: 0,53-mm x 15-m fused-silica captllary coi- 
umn coated with a 1 , 0 -pm layer of liguid phase G16 
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Tempera tures 
Detector: 250° 

Injection port: 220° 

CoJumn: 140° 

Carrier gas: Helium 
Flow ratę: 5.0 mL/min 
injection volume: 1 \xl 
Injection type: Split ratio, 2.5: 1 

System suitability 

Sampfe: Standard solution 

[NOTĘ —The reEative retention times for decanol and 
benzyl alcohol are 0.62 and 1.0, respectively.] 

Suitability reguirements 

Resoiution: NIT 2.0 between decanol and benzyl 
alcohol 

Relative standard deviation: NMT 2.0% for peak 
area ratios of benzyl alcohol to decanol 
Analysis 

Samples: Standard soiution and Sample solution 
Calculate the percentage of the labded amount of ben¬ 
zyl alcohol in the portion of Injection taken: 

Result = (RJRs) * (Cdi) x 100 

Ru ~ peak area ratio of benzyl alcohol to the 

internal standard from the Sample solution 
Rs - peak area ratio of benzyi alcohol to the 

internal standard from the Standard solution 
G ” concentration of USP Benzyl Alcohol RS in the 
Standard stock solution (mg/mL) 
i - label daim of benzyl alcohol (mg/mL) 
Acceptance criteria: 9G.0%-1 10.0% of the labeled 
amount of benzyl alcohol 

IMPURITIES 

* ORGANIC IMPURITIES 

Mobile phase, Diluent, System suitability solution, 
Standard soiution, Sample solution, Chromało- 
graphic system, and System suitability: Proceed as 
airected in the Assoy. 

Sensitivity solution: 0.4 pg/ml of USP Cisatracurium 
Besylate RS in Diluent 
Anafysis 

Samples: Standard soiution , Sample solution , and Sensi- 
tivity solution 

Calculate the percentage of each impurity in the por¬ 
tion of Injection taken: 

Result = (m/fs) x (G/G) x (H,/M r2 ) x 100 

r v - peak response for each impurity from the 
Sample solution 

r s - peak response of cisatracurium from the 
Standard solution 

C s - concentration of USP Cisatracurium Besylate 
RS in the Standard solution (mg/mL) 

G = nominał concentration of cisatracurium En the 
Sample solution (mg/mL) 

M f i = molecular weight of cisatracurium, 929.14 
Ma - molecular weight of cisatracurium besylate, 

1 243.48 

Acceptance criteria: See Tobie I . Disregard any peaks 
with responses less than the peak from the Sensitivlty 
solution. 


Table 1 


Mamę 

Relatlve 

Retention 

Time 

Acceptance 

Criteria, 

NMT 

Besylate 1 

0.10 

_ 

cys-Guaternary aod 1 * 

0.13 

4.3 

{ f0- N- Methyl lauda no si n 

0.15 

_ _ 

ff?>Lauddi iusine r 

0.19 

4,0 

ds-Quaternary methyl 
ester 1 * 1 and benzyl alcohol 

0.22 

— 

ris-Quatemarv alcohol 11 

0,27 

5.0 

Benzaldehyde 1 

0.40 


R-trans-R 1 - trans -Atrac u riurrv- J 

0 72 

_ 

/?-ds-/C-frons-Atracurium M 

0.88 

_ 

Cisatracurium 

KO 

_ 

from- M onoguate rn a ry 
tompound rcl 

1.19 

— 

f rons-M on oacrvlate ,n d 

1.30 

_ 

os-Monoquaternary 

comoound p ‘ łJ 

1.42 

— 

ds-ds-Triester analoa o J 

1.47 

_ _ 

ds-Monoacrvlate jJ 

1.58 

2.5 

Any indMdual unspecified 
dearadation product 

— 

„0.2 

Total dearadalion Products 

_ _ 

14.4 


*This peak is due la the counterton and li not to be reported or induded 
in To tal degradotion products. 

b (1 fl,2fl)-2-(2-Carboxyethyl)-1,2,3,4-tetrahydro-6 H 7-dimethoxy-2-methyM - 
veratryJiso quEnolinlum benzenesuIfonate. 

c (fi)-1,2,3,4-Te trahydro-6,7-dimethoxy-2 ,2 -d imethy I-1 - vera trylisoąu inalini- 
um benzenesulfonate. 

d TTifs h a proces impurity that ii induded in the table for idenLifEcation 
nnfy. This impurity h controlfed in the drug substance. It is not to be 
reported for the drug product and is not to be induded in the total 
degradatton products, 

L ‘ (fl)-1 t 2 t 3,4-Tetra hydro-6, 7-dimethoxy-2-metEiy I-1 -veraLrylisoquinoline. 

1 (1 R, 2 R)- 1, 2, 3,4 -Tetrahy dra- 6,7-d i me t h oxy-2 -12-fmetho xy carbony I )et hy I ]- 
2- methy M - vera by li soq ui no li n i um be nzen e$u lf ona te. 

^ Benzyl alcohol co-elutes with dj-quaternary methyl ester, it is monitored 
using the test for Benzyl Alcohol Content. 

h (1 f 2,3 J ,4-Tmrahydm-2-(9-hydroKy‘3-oxch4-oxanonyiy 6, 7 - 

dimethoxy-2-methyM -veratrylisoquinolinium benzenesulfonate. 

■ Benzaldehyd© is a degradant of beozyl alcohol and Es not induded in the 
total impurlties. 

i (1 /7,V/?,2S,2'SL2,2'-(3 # 11 -DEokó- 4,1 0-dEoxatndecamethylene)bisn,2 # 3,4- 
te trahyd ro-6, 7-d I m e t h oxy-2- m e Lhy I-1 - ve ra Lry I Es oq u rnoli n i u m) 
dibenzenesitlfonaLe. 

* (1 /?,rff,2fl,2 ł 5)-2,2'-(3,l 1 -Dioxo-4,10-dioKatndecamethyJenejbistl^J^- 
le Lrahydro-6,7*di meth oxy-2-met hy I-1 wera t ryli soqoi noli ni ym) 

d iben ze nes u lf ona te, 

1 (T 2 5)' 2-Methy 1-2,2'-( 3,11 -dioxo-4,10-dioxatrideca methy len e)bi s( 1,2, 

3.4- tetr ahy d ro-6,7*dimethoxy-T -veralryli soq uinoli n Eum} 
di benzen e su! f ona te. 

m (1 JR,25)-2-C3,l ?-Dioxo-4,10-dioxa-12-lndecenyl)-{l,2,3,4-tetrahydro*6,7* 
d i m ethoxy- 2-methyl -1 -vera tryl i soq u i no lin fu m) benzene su Efona te. 
n (1 RJ T?,2R)-2-Methyl-2 ( 2'-(3,l l-dioxo-4,10-dEoxatridecamethylene)bis(l # 

2.3.4- tetra hydro *6,7-dimethoxy-1 weratryllsoquinoliniLim) 
d iben zenes u lf ona te. 

* i\R,VR,2R t ZR)-2 f Z-Q ?A S-Trioxo-4A14-trioxa- 

heptadecamethylene3bis(1 r 2, i^-tetrahydro-fi, 7-dimethoxy-2-methyl-1 -ver- 
atry Si soqu inoli n i u m) d rbe nzenesu Ifon a te, 

p( 1 ff,2ff)-2-{3,11 -010X0-4,10-d 10X3-12-thdecenyl)-(1,2,3,4-tet rahy dro-6,7- 
di m ethoxy-2-methyL 1 -veratrylisoqti i nolinium} benzenesu Ifnnate. 

5PECIFIC TE5T5 

* pH (791): 3,0-3.8 

o Bacteemal Endotoxims Test (85): NMT 8,17 USP Endo- 
toxin Units/mg of cisatracurium besylate 

* Sterility Tests (71): Meets the requirements for the test 
for Sterility of the Product to Be Examined, Membranę 
FHtrotion 

* Other Requirements: Meets the requirements for Inje c- 

tions and Impianted Drug Products (1) 
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ADDITłONAL REQUIREMENTS 

* Fackaginc and Storage: Preserve in single-dose or mul- 

tiple-dose corHainers, preferably of Type I glass. Storę in 
a cool place, protected from freezing and nght 

* USP Reference Standards (11) 

USP Benzyl Alcohol RS 
USP Cisatracurium Be sy fa te RS 

USP Cisatracurium Besyfate System Suitability Mixture RS 
Cisatracurium hesytate 
R- tra ns- 1 ran s -At ra c u ri u m: 

1 fl,rfl,25,2'5)-2,2'-(3,l 1 Dioxo^lO-dioxa- 
tridecamethyleneJbisO^B^-tetrahydro-ó, 7- 
dimethoxy-i-methyM-veratrylisoquinolinium) 
dibenzenesulfonate. 

CtsHsiNiOjaSj 1243 AS 
R- ds-k- trans -At ra c u rr u m: 

(1 R t l ' R, 2R t 2 f S)-2 t 2'-( 3,11- Diox o-4 1 10-dioxa- 
tndecamethylene)bis(T,2,3,4-tetrahydro-6,7- 
dl methoxy-2-methy M -veratry 1 isoq u inolin iu m) 
dibenzenesulfonate. 

C 65 H H2 N 2 G, b S 3 1243,48 
Other related compounds, 

USP Endotoxin RS 


Application volume: 5 pL 

Developmq solvent system; Acetone and 1 N nilric 
acid (9:1) 

Spray reagent A: Mix Solution A and Solution B to- 
getnen Disregard any precipitate that is formed. Storę 
in the dark. 

[Notę—T he solution is usable for at least 1 weekj 
Spray reagent B: 20 mg/mL of potassium iodide in 
water 
Analysis 

Sampies; Si! on dard solution and Sample solution 
Deve!op with Developing solvent system , in a suitable 
chromatographic cnamber containing a filter paper 
lining andeguilibrated for 30 min with the Develop- 
ing solvent system , for a distance of about 8 cm from 
the origin, followed by air drying. Complete the dry* * 
ing by neating in a forced-air oven at about 100° for 
I min. Spray with Spray reagent A, heat in an oven at 
about 100 for 5 min, cool, and spray with Spray 
reagent B f to bring out the fuli color of the spots. 
Acceptance criteria: The prmcipal spot from tne 5am- 
ple solution corresponds in appearance and Rr value to 
that produced by the Standard solution ■A UJMO 

ASSAY 


Cisplatin 


Pi 

O? NHj 


CI 2 H 6 N 2 Pt 300.05 

Platinum, diamminedichloro-, (5P-4-2)-; 
ds-Diamminedichloroplatinum [15663-27-1]. 



DEFINITION 

Cisplatin contains IMLT 98.0% and NMT 102,0% of cisplatin 
(CI 2 H fi N;jPt), calcuJated on the anhydrous basis. 

[Caution—C isplatin is potentially cytotGxic Creat care 
should be taken to prevent inhaling particles and expos- 
ing the skin to it,] 

IDENTIFICATION 

* A, The retention time of the major peak of the Sample 
soiuthn corresponds to that of tne Standard solution , as 
obtained in the Assay. 


Change to read: 


Change to read: 

« Procedurę 

Mobile phase; Ethyi acetate, methanof, dimethylforma- 
mide, and degasseo water (25:16:5:5) 

Standard solution: 1 mg/mL of USP Cisplatin RS in di- 
methylformamide, Use within 1 h, 

Sample solution: 1 mg/mL of Cisplatin in dimethyl- 
formamide. A Use within 1 h,*^^ 

Chromatographic system 
(See Chromatograpny {62 1), System Suitability .) 

Modę: LC 

Detector: UV 310 nm 
Column: 4.0-mm x 30-cm; packing L8 
FIow ratę: 2.0 mL/min 
Injection volume: 40 uL 
System suitability 
Sample: Standard solution 
Suitability reguirements 

Relative standard deviation: NMT a Q.73%ai/ing 
A nalysis 

Sampies: Standard solution and Sample solution 
Calculate the percentage of cisplatin (CbHóN^Pt) in the 
portion of Cisplatin taxen: 


* B. a Infrared Absorftion (197) 

[NOTĘ—Methods described m (197K) or (197A) may be 
usedjAi/swo 

Delete the fołlowing: 

A * C Thin-Layer Chromatography 

Standard solution: 1 mg/mL of USP Cisplatin RS rn 
dimethylformamide 

Sample solution: 1 mg/mL of Cisplatin in 
dimethylformamide 

Solution A: 5.6 g of stannous chloride in 10 mL of hy- 
drochloric actd. Sttr for 5 min. [NOTĘ—U is not neces- 
sary that a 11 of the solrds dissolve.] 

Solution B: 0.2 g of potassium iodide in 90 mL of water 
Chromatographic system 
(See Chromatograpny (621 >, Thin-Layer Chromoto- 
graphy.) 

Modę: TLC 

Adsorbent: 0,25-mm layer of chromatographic sllica 
gel mixture 


Result = (n,M) x (CdC y ) x T00 

fu - peak response from the 5o/np/e solution 

r$ = peak response from the Standard solution 

G - concentration of USP Cisplatin RS in the 
Standard solution (mg/mL) 

Cu = concentration of Cisplatin in the Sample 
solution (mg/mL) 

Acceptance criteria: 98,0%-! 02.0% on the anhydrous 
basis 

IMPURITTE5 


Change to read: 

* Limit of Trichloroammineplatinate 

Mobile phase: 0,4 g/L of ammonium sulfate in water. 
Mdjust with 6 N ammonium hydroxide to a pH of 5,9, 

AUSN0 

Standard solution: ó pg/mL of USP Potassium 
Tnchloroammineplatinate RS in salinę T5. A Protecl the 
solution from ligntAus^fl Use the solution within 4 h. 
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Sampie solution: 0.5 mg/mL of Cisplatin in salinę TS. 
Completely dtssolve by stirring by mechanical means tor 
30 min. *Protect the solution from light rkdsw Use the 
solution within 4 h. 

Chroma tog raphk system 
(See Chromotography (621), System Suita bili ty.) 

Modę: LC 

Detector: UV 209 nm 
Column: 4.6-mm * 25-cm; parking LT4 
F!qw ratę: 2 mL/min 
Jnjection volume: 20 pi 
System suitability 
Sampie: Standard solution 

[Notę— A T he relative retention times for salinę and 
trichloroammineplatinate are about 0*4 and 1,0, re- 
speetively.Aur^] 

Suitability reguirements 
Resolution: NIT 2.0 between the salinę and 
tnchloroammineplatinate peaks 
Rebtive standard deviation: NMT 3.0% 

Analysis 

Samples: Standard solution and Sampie solution 
Calculate the percentage of tnchloroammineplatinate in 
the portion of Cisplatin taken: 

Result - (r y /fs) x (Q/C u ) * (M r ,/M rZ ) x 100 

r u - peak area of tnchloroammineplatinate from 
the Sampie solution 

rs - peak area of tnchloroammineplatinate from 
the Standard solution 
Q = concentration of USP Potassium 

Tnchloroammineplatinate RS in the Standard 
solution (mg/mL) 

Cu = concentration of Cisplatin in the Sampie 
solution (mg/ml.) 

Mri = molecular weight of tnchloroammineplatinate, 
318.48 

Mn - molecular weight of potassium 

tnchloroammineplatinate, 357.58 
Acceptance criteria: NMT 1*0% 

Change to read: 

» LIMIT OF TRANSPLATIN 

Mobile phase: 0,18 M monobasic potassium phos- 
phate in water. Adjust with phosphoric acid to a pH of 

Standard stock solution A: 0.05 mg/mL of USP Trans- 
platin RS in salinę TS. Dissolve by stirring by mechanical 
means for 30 min. 

Standard stock solution B: Transfer 5 mL of Standard 
stock solution A to a 25-mL volumetric fiask containing 
12 mg of USP Cisplatin RS* Dilute with salinę TS to voL 
ume, and stir by mechanical means for 30 min to 
dissolve* 

System suitability stock solution: 0.05 mg/mL of USP 
Cisplatin RS in salinę TS, Dissolve by stirring by me¬ 
chanical means for 30 min* 

System suitability solution: Transfer 10 mL each of Sys¬ 
tem suitability stock solution and Standard stock solution 
A to a 50-mL vofumetric fiask* Add 5.0 mL of a solution 
(5 mg/mL) of thiourea (prepared fresh daily) and 
5*0 mL of 1 N hydrochloric acid, and dilute with salinę 
TS to volume. Place 10 mL of this solution in a suitable 
serum vial, seat with a polytef-lined dosure, and heat in 
a heating błock at 60 ±0.5° for 60 min. Remove, and 
cool to room temperatura* 

Standard solution: Transfer 10 mL of Standard stock so¬ 
lution B to a 50-mL volumetnc fiask. Add 5.0 mL of a 
solution (5 mg/mL) of thiourea (prepared fresh daily) 
and 5.0 mL of 1 N hydrochloric acid, and dilute with 
saltne TS to volume. Place 10 mL of this solution In a 
suitable serum v1al, seal with a polytef-lined closure. 


and heat in a heating błock at 60 ± 0*5° for 60 min. 
Remove, and cool to room temperaturę. 

Sampie stock solution: 0,5 mg/mL of Cisplatin in salinę 
TS* Dissolve by stirring by mecnanical means for 30 
min. 

Sampie solution: Transfer 10 mL of Sampie stock solu¬ 
tion to a 50-mL volumetric fiask. Add 5.0 mL of a solu¬ 
tion (5 mq/mL) of thiourea (prepared fresh daily) and 
5*0 mL or 1 N hydrochloric acid, and dilute with salinę 
TS to volume. Place 10 mL of this solution m a suitable 
serum vial, seal with a polytef-lined closure, and heat in 
a heating błock at 60 ± 0*5° for 60 min* Remove, and 
cool to room temperaturę, 

Chromatographic system 
(See Chromatography ( 621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 

Column: 4.6-mm x 25-cm; packing L9 

Column temperatura: 45° 

Flow ratę: 2*0 mL/min 
Injection volume: 20 pL 

[NOTĘ— Condition the Column by pumptng Mobile phase 
at a fiow ratę of 2.0 mL/min for 30 min, then at 
0.5 mL/min for 30 min, and then again at 2*0 mL/min 
for 30 min*] 

System suitability 

Samples: System suitability solution and Standard 
solution 

[NOTĘ—The retention time for derivatized transplatin is 
between 5,0 and 9.0 min; or, if ft is not, modify the 
Mobile phase as necessary, and recondition the Col¬ 
umn. Tne relative retention times for A derivąti2ed*uj W 
cisplatin and A derivatized A t/sNo transplatin are about 
1.0 and 1.3, respectively.] 

Suitability requirements 

Resolution: NIT 1.7 ^between the derivatized cispla¬ 
tin and derivatized transplatin peaks, System suit- 
obility solution 

Relative standard deviation: NMT 4*0% A for the 
derivatized transplatin peak,*^™? Standard solution 
Analysis 

Samples: Standard solution and Sampie solution 
Calculate the percentage of transplatin in the portion of 
Cisplatin taken: 

Result - (r^/rs) x (C s /Cu) x 100 

r u - peak area of A derivatfzedAE>sp<f 0 transplatin from 
the Sampie solution 

= peak area of A derivattzedAuiM 0 transplatin from 
the Standard solution 

Cs - concentration of USP Transplatin RS in the 
Standard solution (mg/mL) 

Cu = concentration of Cisplatin in the Sampie 
solution (mg/mL) 

Acceptance criteria: NMT 2.0% 
o UV PłJRITY RATIO 

Cleanse all glassware with a mixture of hydrochloric acid 
and nitric add (3:1 ) r rinse thoroughfy with water, and 
dry before use, Do not use dichromate for eleaning, Do 
not use acetone or pressurized air for drying. 

Sampie: 98.5 1 0.5 mg of ground Cisplatin 
Instrumental conditions 
(See Ultraviolet-Visible Spectroscopy (857).) 

Modę: UV 

Anafytical wavelength: Maxima near 301 nm and 
minima near 246 nm 
Celi: 2 cm 

Blank: 0.1 N hydrochloric acid 
Analysis: Transfer the Sampie to a 100-mL volumetnc 
fiask, and add 0.1 N hydrochloric acid to volume, Using 
a clean magnetic stir bar, alternately sdr at a high 
speed for 5 min and sonicate for 10 s unttl complete 
solution is effected, inverting the fiask freguently to re- 
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move partides that may cling to the neck, Protect this 
solution from light, and use wEthin 1 h of preparation. 
Obtain the absorption spectrum, 

Calculate the absorbance ratio as follows: 

Result = A iQ iiA 2 46 

Asq\ - absorbance at near BOT nm 
Aj 46 - absorbance at near 246 nm 
Acceptance criteria: NLT 4,5 

5PEOFIC TESTS 


Change to read: 

* Platinum Content 

A Sample; 0.5 g of Cisplatin 
Anatysis; Ignite the Sample to constant weigh t at 
800 ±50' a , and weigh the residue, The residue is 
platinum. 

Calculate the platinum content in the portion of Cispla- 
tin taken: 

Result = (WJWs) x 100 

Wu - weight of platinum 
W i ~ weigh t of the Sample 

Acceptance criteria: 64A2%-65,22% on the anhy- 
drous basjs A mwfl 

* Crystallinity {695}: Meefs the reguirements 

* Water Determination {921), Method l ; NMT 1.0% 

ADDITIONAL REQUIREMENTS 


Change to read: 

* Packaginc and Storage: Preserve in tight containers. 

Protect from Ipght. *$tore at room temperatufe.*u$wa 

* USP Reference Standards (11) 

USP Cisplatin RS 

USP Potasslum Trichloroammineplatinate RS 
CljHjKNPt 357.58 
USP Transplatin RS 


Cisplatin for InjectSon 

DEFINITION 

Cisplatin for fnjection is a stenie, lyophilized mixture of Cis¬ 
platin, Mannitol, and Sodium Cnloride. It eontains NLT 
90,0% and NMT 110.0% of fhe labeled amount of cispla¬ 
tin (ChHfrfshPt). 

[CAUTION—Cisplatin Is potentially cytotoxic, Great care 
should be taken in handling the powder and preparing 
Solutions,] 

IDENTIFICATION 

* A. Thin-Layer Chromatography 

Solution A: 5,6 q of stannous chloride in 10 mL of hy- 
drochloric acid. Stir for 5 min, [NOTĘ—It is not neces- 
sary that al! ot the solids dissoiyej 
Solution B: 0,2 g of potassium iodide in 90 mL of water 
Standard solution: 1.0 mg/mL of USP Cisplatin RS, 

9 mg/mL of sodium chloride, and 10 mg/ml of D-man- 
nitofin water 

Sample solution: Nominaliy equlvalent to 1.0 mg/ml 
of cisplatin by dls$olving the contents of 1 Container of 
Cisplatin for [njection in water, based on the Tabel claim 
Chromatograpnlc system 
(See Chromatography (621X Thin-Layer Chromato¬ 
graphy .) 


Modę: TLC 

Adsorbent: 0.25-mm layer of chromatographic silica 
gei mixture 

Application vo!ume: 5 pi 

Developing solvent system: Acetone and 1 N nitric 
acid (9:1) 

Spray reagent A: Mix Solution A and Solution & to- 
gether. Disregard any precipitate that is formed. Storę 
in the dark. [Notę—T he solution Ls usable for at least 1 
week.] 

Spray reagent B: 20 mg/ml of potassium Eodlde in 
water 
Analysls 

Sam pies: Standard solution and Sample solution 

Develop with Developing solvent system , in a suitable 
chromatographic cham ber eon tai ning a filter paper Jtn- 
inq and egullibrated for 30 min with the Developing 
sohent system , for a dlstance of about 8 cm from ine 
origin, foflowed by air drying. Complete the drying by 
heating in a forced-arr oven at about 100° for 1 min. 
Spray with Spray reagent A t heat in an oven at about 
100 n for 5 min, cool, and spray with Spray reagent B 
to bring out the fuli color of the spots, 

Acceptance criteria: The principal spot from the Sam- 

ple solution corresponds in appearance and R f value to 

that produced by the Standard solution. 

Add the fotlowlng: 

** B, The retenUon time of the major peak of the Sample 
solution corresponds to thal of the Standard solution, as 
obtained in the Assoy.musmó 

A5SAY 


Change to read: 

* Procedurę 

Mobile phase: Ethyl acetate, methanol, dimethylforma- 
mide, and degassed water (25:16:5:5) 

Standard solution: 1 mg/ml of USP Cisplatin RS in di- 
methyiformamide. Use within 1 h. 

Sample solution: Nominaliy ecjuiyalent to 1.0 mg/ml 
of cisplatin in dimethyfforrnamide prepared as foflows. 
Quantitativefy dissolve 1 Container of Cisplatin for tnjec- 
tion with dimethylformamide by sonreating for 5 min. 
Pass 5 mL of this solution through a suitable filter and 
collect the fil tratę after discarding the first mL of the 
filtra te, *Use with i n 1 
Chromatographic system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 310 nm 
Column: 4.0-mrn x 30-cm; packing L8 
Flow ratę: 2,0 mL/min 
Injection volume: 40 pL 
System suitability 
Sample: Standard solution 
Suitability reąuirements 
Relatfve standard deviation: NMT 2.0% 

Analysis 

Samples. Standufd soluUon and Sample solution 
Calculate the percentage of the labeled amount of cis¬ 
platin (ClzHflNaPt) En the portion of Cisplatin for Injec- 
tion taken: 

Result - (ry/rs) x (Q/C v ) x 100 

fu - peak response from the Sample solution 
- peak response from the Standard solution 
Q = concentration of USP Cisplatin RS in the 
Standard solution (mg/mL) 

Cu = nominał concentration of cisplatin in the 
Sample solution (mg/mL) 
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Acceptance criteria: 90.0%-l 10,0% 

PERFORMANCE TE5T5 

• Uniformity of Dosage Units (905): Meets the 
requirements 

iMPimmES 


Oiange to read; 

< LIMIT OF Trichloroammineplatinate 

Mobile phase: 0.4 g/L of ammomum sulfałe in water, 
Mdjust with 6 N ammonium hydroxide to a pH of 5.9. 

AU5P4D 

Standard solution: 6 Lig/ml of USP Potassium 
Trichloroammineplatinate RS in salinę TS, A Protect the 
solution from lignt^as^ Use the solution withrn 4 h. 
Sample solution: Nominally equfvalent to 0.5 mg/mL 
of cisplatin by guantltatiyely dissolving the eon ten ts of 
1 Container of Cisplatin for Injection with water. *Pro- 
tect the solution from light. Use the solution within 4 h 

AUSP40 

Chronnatographic system 
(See Chromatograpny (621), System Suita bili ty.) 

Modę: LC 

Detector: UV 209 nm 
Column: 4.6-mm x 25-cm; packing LI4 
FI o w ratę: 2 mL/rnrn 
Injection volume: 20 pL 
System suitability 
Sample: Standard solution 
[NOTĘ—*The relalive retention times for salinę and 
trichloroammineplatinate are about 0.4 and 1.0, re- 
spectjvely. AUS w] 

Suitability requirements 
Resolution: NLT 2,0 between the salinę and 
trichloroammineplatinate peaks 
Relative standard deviation: NMT 3.0% 

Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of trichloroammineplatinate in 
the portion of Cisplatin for Injection taken: 

Result - (tu/n) x (Cd Cu) x (M f ,/M r2 ) x 100 

ru = peak area of trichloroammineplatinate from 
the Sample solution 

r$ = peak area of trichloroammineplatinate from 
the Standard solution 
Cj - concentration of USP Potassium 

Trichioroamminepiatinate RS in the Standard 
solution (mg/mL) 

C u - nominał concentration of cisplatin in the 
Sample solution (mg/mL) 

M r j - molecular weight of trichloroammineplatinate, 
318.48 

Mr 2 - molecutar weight of potassium 

trichloroammineplatinate, 357,58 
Acceptance criteria: NMT 1.0% 

C hangę to readi 
* Limit of Transplatin 

Mobile phase: 0.18 M monobask potassium pbos- 
phate in water. Adjust with phosphortc acid to a pH of 
3.2. 

Standard stock solution A: 0.05 mg/mL of USP Trans¬ 
platin RS in salinę TS, Dissolve by stirnng by mechanical 
means for 30 min. 

Standard stock solution B: Transfer 5 mL of Standard 
stock solution A to a 25-mL vo(umetric fiask containing 
12 mg of USP Cisplatin RS. Dilute with salinę TS Lo voL 
ume, and stir by mechanical means for 30 min to 
dissofve. 


System suitability stock solution: 0.05 mg/mL of USP 
Cisplatin RS in salinę TS. Dissolve by stirring by me¬ 
chanical means for 30 min. 

System suitability solution: Transfer 10 mL each of Sys¬ 
tem suitability stock solution and Standard stock solution 
A to a 50-mL volumetric fiask. Add 5.0 mL of a solution 
(5 mg/mL) of thiourea (prepared fresh daily) and 
5.0 mL of 1 N hydrochloric acid, and dilute with salinę 
TS to volume Plarp 10 mL of this solution in a suitable 
serum vial, seal with a polytef-lined closure, and heat in 
a heating błock at 60 ± 0.5° for 60 min, Remove, and 
cool to room temperaturę. 

Standard solution: Transfer 10 mL of Standard stock so¬ 
lution B to a 50-mL voiumetnc fiask, Add 5.0 mL of a 
solution (5 mg/mL) of thiourea (prepared fresh daily) 
and 5.0 mL of 1 N hydrochloric acid, and dilute with 
salinę TS to voiume. Place 10 mL of this solution in a 
suitable serum viaf, seal with a polytef-lined closure, 
and heat in a heating błock at 60 ±0.5° for 60 min, 
Remove # and cool to room temperaturę. 

Sample stock solution: Nominally equivalent to 
0.5 mg/mL of cisplatin by dissoiving the contents of 1 
Container of Cisplatin for Injectron with water 
Sample solution: Transfer 10 mL of Sample stock solu- 
tlon to a 50-mL vo!umetric fiask. Add 5.0 ml of a solu¬ 
tion (5 mg/mL) of thiourea (prepared fresh daily) and 
5.0 mL ofl N hydrochloric acid, and dilute with salinę 
TS to voiume. Place 10 mL of this solution in a suitable 
serum vial, seal with a polytef-lined closure, and heat In 
a heating błock at 60 ± 0,5° for 60 min. Remove, and 
cool to room temperaturę. 

Chronnatographic svstem 
(See Chromotogropny (621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 

Column: 4.6 mm x 25-cm; packing L9 

Column temperaturę: 45° 

Flow ratę: 2.0 rnL/min 
Injection volume: 20 pL 

[Notę— Condition the Column by pum ping the Mobile 
phose at a flow ratę of 2.0 mL/min for 30 min, then at 
0.5 mL/min for 30 min, and then agaln at 2.0 mL/min 
for 30 min.] 

System suitability 

Samples: System suitability solution and Standard 
solution 

[NOTĘ—The retention time for derivatized transplatin is 
between 5,0 and 9,0 min; or, If ił is not, modify the 
Mobile phase as necessary, and recondition the Col¬ 
umn, Tne relative retention times for A denvati 2 ed*y$N 0 
cisplatin and *derivatized At ^ ,f» transplatin are about 
1.0 and 1.3, respectiyely.j 
Suitability requirements 
a a mNo 

Resolution: NLT 1.7 ^between the derivatized cispla¬ 
tin and derivatized transplatin peaks, amno System suit- 
ability solution 

Relative standard deviation: NMT 4.0% A for the 
derivattzed transplatin peak, Ay ^ fl Standard solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of transplatin in the portion of 
Cisplatin for Injection taken: 

Result = (r u /n) X (Cj/C u ) x 100 

ru = peak area of A derjvalizedi^o transplatin from 
the Sample solution 

n = peak area of A derivatized Ausm transplatin from 
the Standard solution 

Ci = concentration of USP Transplatin RS in the 
Standard solution (mg/mL) 

Cu = nominał concentration of cisplatin in the 
Sample solution (mg/mL) 
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Acceptance criteria: NMT 2,0% 

SPECIFIC TESTS 

• PH (791) 

Sample: Constituted as directed in the labeling, using 
Stenie Woter for Injection 
Acceptance criteria: 3.5-6 2 

• Bacterial Endotoxims Test (85): It contains NMT 2,0 

USP Endotoxin Units/mg of cisplatin. 

o Sterility Tests (71), lesł for Sterility of the Froduct to Be 
Examined, Membranę Filtra tion: Meets the reguirements 

• Water Determinatign (921), Method I 

Sample: One Container of Cisplatin for Injection 
Analysts: Use anhydrous formamide as the extraction 
solvent, and use tne following procedurę. Introduce 
50 mL of anhydrous formamide into the titration vessel, 
and titrate with the Reagent to the eiectrometric 
endpoint. Use the formamide thus dried to rinse a suit- 
able glass syringe eauipped with a 22-gauge needle, 
about 8 cm long. Aod tne rinse back to the titration 
vessel, and again titrate the vessel contents, if netes- 
sary, Via the syringe, withdraw 5 mL of the formamide 
thus titrated, and, through the dosure of the Container, 
expel the contents into tne Container. Shake the Con¬ 
tainer to obtain a solution. With the same syringe, with¬ 
draw alf of the contents of the Container, and transfer 
to the titration vessel. Titrate to the endpoint, adjusting 
the feeding speed contro! to the lowest setting, to 
avoid over-titration, 

Acceptance criteria: NMT 2.0% 

■ Constituted Solutions: At the tlme of use, it meets the 
reguirements for fnjecthm and Impfanted Drug Products 
(1), Specific Tests , Completeness and darlty of Solutions. 

• Other Requirements: It meets the reguirements for La- 

beilng (7), Labels and Labeling for Injectable Products, 

ADOITiONAt REQUIREMENT5 


Change to read: 

• Packaging and Storage; Preserve as described in *Pack- 

aging and Storage Reąukenients (659), Injection Packaging , 
Packaging for constitution i* Protect from light. 

• U5P Reference Standards (11) 

USP Cisplatin RS 
USP Endotoxin RS 

USP Potassium Tnchloroammineplatinate RS 
C||H|KNPt 357.58 
USP Transplatin RS 


Catalopram Orał Solution 

DEFINITION 

Citalopram Ora] Solution contains an amount of citalopram 
hydrobromide equivalenl to NLT 90,0% and NMT 
110,0% of the labeled amount of citalopram free base 
(C20H21FN2O). It may contain a suitable preservative. 

IDENTIFICATION 

® A, Tlve retention time of the citalopram peak of the Sam¬ 
ple solution corresponds to that of the Standard solution, 
as obtained in the Assay . 

ASSAY 
o Procedurę 

Solution A: Methanol and acetonitnle (1:9) 

Buffet: 6,1 g/L of monobasic potassium phosphate in 
water. Add 1.5 mL of triethylaminę per L of tne solu¬ 
tion. Adjust with phosphoric add to a pH of 2,5. 


Mobile phase: Solution A and Buffer (7:18) 

Diluent: Acetonśtrile and Buffer (1:3) 

Standard solution: 0.25 mg/mL of USP Citalopram 
Hydrobromide RS 

Sample solution: Transfer a suitable volume of Orał So¬ 
lution to a suitable volumetric fiask to obtain 0,2 mg/ 
mL finał concentration of citalopram free base. Add 
50% of the fiask volume of Diluent , and sonicate at 
room temperaturę for 3 min with intermittent shaking. 
Al Iow the solution to cool, and di! u te with Diluent to 
voiume. [Notę— The Sample solution may be filtered 
through either a PVDF or nylon membranę filier of suit¬ 
able porę size.] 

Chromatographic system 
(See Chromatogropny (621), System Suitability.) 

Modę: LC 

Detector: UV 240 nm 

Column: 4.6-mm x 15-cm; 5-j.im packing 11 

Column temperaturę: 40° 

Flow ratę; 1.5 mL/mln 
Injection volume: 10 jlL 

Run time: 2 times the retention time of citalopram 
System suitability 
Sample: Standard solution 
Suitability reguirements 
Taiiing factor: NMT 2,5 
Relative standard devlation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
citalopram (C^H^FNiO) in the portion of Orał Solu¬ 
tion taken: 

Result = (ru/o) x ( QfCu ) x ( M f) /M r2 ) x 100 

ru — peak response of citalopram from the Sample 
solution 

fs = peak response of citalopram from the 
Standard solution 

Q - concentration of USP Citalopram 

Hydrobromide RS in the Standard solution 
(mg/mL) 

Cy = nominał concentration of citalopram in the 

Sample solution (mg/mL) 

Mn = molecular weight of citalopram free base, 

3 2439 

Mri = molecular weight of citalopram hydrobromide, 
405,30 

Acceptance criteria: 90.0%-110.0% of citalopram free 
base (CzoH^FN^O) 

IMPURITIES 
& ORGANIC IMPURITIES 

Solution A: Acetonitnle, methanol, and tetrahydrofuran 
(1 7:1:2) 

Buffer: Dissolve 3.0 q of 1-octane sulfonie add sodium 
salt in 1 L of water. Add 2 mL of tnethylamine and 5 mL 
of tetra-n-butyl ammonium hydroxide, 40 percent in 
water. Mlx, and adjust with phosphoric aad to a pH of 
3.0. 

Mobile phase: Solution A and Buffer (1:3) 

Diluent: Acetonitnle and water (1:3) 

System suitability solutinn; 6 jig/mL of USP 
Citalopram Related Compound D RS and 1.3 mg/mL of 
USP Citalopram Hydrobromide RS in Diluent 
Standard solution: 6.3 pg/mL of USP Citalopram 
Hydrobromide RS in Diluent 

Sample solution: Transfer a suitable volume of the Orał 
Solution to a suitable volumetric fiask to obtain 1 mg/ 
mL finał concentration of citalopram. Add 60% of the 
fiask volume of Diluent, and sonicate at room tempera¬ 
turę for 3 min with intermittent shaking. Allow the solu¬ 
tion to cool, and dilute with Diluent to volume. [Notę— 
The Sample solution may be filtered through either a 
PVDF or nylon membranę filter of suitable porę size.] 
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Chromatographic system 

(See Chromatograpny (filT), System Suita bili ty.) 

Modę: LĆ 

Detector: UV 225 nm 

CoJumn: 4,6-mm x 15-cm; S-pm packing U 

Ffow ratę: li mL 

Injectiort voiunne: 20 pL 

Run time: 2.6 times the retention time of citalopram 
for the System suito bili ty sokition and Standard solution: 
5.7 times the retention time of citalopram for the 
Sample solution 

System suitability 

Samples: System suitability solution and Standard 
solution 

Suitability requirements 
Resolution: NLT 1.8 between citalopram and 
citalopram related compound D, System suitability 
solution 

Tailing factor: NMT 2.0, Standard solution 
Relative standard deviatlon: NMT 5.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Somple solution 
Calculate the percentage of any individual impurity in 
the portion of Orał Solution taken: 

Result - (r u /r s ) x (Q/C u ) x (1 /F) x (Mn/Ma) x 100 

ru - peak response of each individual impurity 
from the Sample solution 
^ = peak response of citalopram from the 

Standard solution 

C 5 = concentration of USP Citalopram 

Hydrobromide RS in the Standard solution 
(mg/mL) 

C u — nominał concentration of citalopram in the 
Somple solution (mg/mL) 

F = relative response factor for each impurity (see 
Tobie 1) 

M r! - molecular weight of citalopram free base, 
324.39 

Ma - molecular weight of citalopram hydrobromide, 
405.30 

Acceptance criteria; See Tobie L 


Table 1 


Name 

Rdative 

Retention 

Time 

Relative 

Response 

Factor 

Acceptance 

Criteria, 

NMT 

Citalopram related 
compound A n 

0,29 

0,86 

0,20 

Carboxy citalo- 
pram b 

047 

0.72 

0.20 

Desfluorocitalo- 

pram fd 

071 

— 

— 

Citalopram related 
compound C e 

0.83 

1.8 

0.20 

Citalopram 

TO 

— 

— 


* 1 -C3-Ormethylaminopropyl)-1 -(4-fluarophenyl)-1 ,3-dihydroisobenzofLtran- 
5-carboxamide. 

ll l-[3-(DimeEhyfamino)propylH -(4-fluQrophenyl>T3-dihydroisobenzo- 
furan-5-carboxylic add. 

c 1 -[3-{DimethyEamino)propyl3-1 -phenyt-1 H 3-dihydroisobenzc>furan-5- 
carbcmitriJe. 

d This process impurity is induded in the table for EdentEfication only. It h 
controlled in the drug substance, and is not to be reported or induded En 
the total Empurities for the drug product 

* 3 -(3- Di me thy la m i n opro pyl)-3(4*fiu o rop h e ny l)-6-cy a no- 1(3H)- 
isobenżofuranone. 

1 3- [5 -Ch I o ro-1 -(4-fl u oro p h eny I) -1,3 -dl hydro Eso ben zof o ra U-1 -y fl-N, W- 
dimethylpropan-l-amfne. 

e 3-[5-Bromo-T-(4-f]uoropheny1)-l r 3-dihydroisobenzofuran-1 -yl]-W,/V- 
dimethyfpropan-1 -aminę, 


Table 1 (Contlnued) 


Name 

Relative 

Retention 

Time 

Relative 

Response 

Factor 

Acceptance 

Criteria, 

NMT 

Citalopram related 
compound D 

1.11 

0.95 

0,20 

Citalopram related 
compound C f ' d 

3.13 

— 

— 

Citalopram related 
compound FM 

375 

— 

— 

Any indlvidual, unspec- 
ified degradabon 
product 

— 

TO 

0.15 

Total impurities 

— 

— 

0.50 


a 1 -{3-Dimethylaminopropy|)-1 -(4-fluomphenyO-l 7-dihydrorsobenzofurcm- 
S-carbojcamide. 

h 1 -[3-£Dfmethy lamino)propyJ]-l -(4-fluorapheny l)-l ,3-dihydroisobenzo- 
furan-5-carboxylit: acid. 

c 1-[3-{Dlmethy lam ino)p ropy IJ-1 -phenyl-1,3-dihydroEsobenzafuran-5- 
carbonltrlle. 

d This process impunty is induded In the table for Edentification only, It is 
controlled in the drug substance, and is not to be reported or induded in 
the tota! impurilles for the drug product 
41 3-{3-Dfmethylaminopropyl)-3-{4-f I u oro p h eny f)-6-cy ano-1 (3 H)- 
isobenzofuranone. 

1 3-[5-Chloro-l -(44luorQphenyi)-1,3-dlhydroisabenzofuran-1-yJ]-N,N- 
dimethylpropan-1 -aminę, 

3 3-[5-Bromo-T-(4-f]uorophenyi)-],3-dihydroisobGnzofuran-l-yl] W,AE- 
dimethylpropan-l -aminę, 

5PECIFIC TESTS 

e D£LIVERABLE Voluivie (698): Meets the reguirements 

* PH (791): 3.5-7.0 

* rviicROBiAL Enumeration Tests (61) and tesis for Speci- 

fied Microorcanssms (62): The tota! aerobic microbiaf 
count does not exceed 10 x 10 1 cfu/mL. The total yeasts 
and molds count does not exceed 5x10' cfu/mL, It 
meets the requirements of the test for absence of Escher- 
ichia coli . 

ADDITIONAL REQUIREMENTS 

o Packaginc and Storage: Presen/e in light-resistant con- 
tainers at controlled room temperaturę. 

* USP Referenge Standard* (11) 

USP Citalopram Hydrobromide RS 
USP Citalopram Related Compound D RS 
[Notę —May be available as a hydrochlonde or 
hydrobromide salt,] 

1 -(4-F!uorophenyJ)-1 -(3-methyiaminopropyl)-l ,3- 
dihydroisobenzofuran-5-carbonitrile nydrochloride. 
C^H^FNiO ■ HC1 346,83 
l-(44luorophenyi)4-(3-methylaminopropyl)-1,3- 
dl hydroisobenzofuran-5 “Carbon itrl le nyd robromide. 
CigHuFNaO ■ HBr 391.28 


Citalopram Tablets 

DEFINmON 

Citalopram Tabiets contain an amounfc of citalopram 
hydrobromide equivalent to NLT 90.0% and NMT 
110.0% of the labeled amount of citalopram free base 
(C 20 H 2 iFN 2 O). 

IDENTIFICATION 

* A. Infrared Absorption (197K) 

Sample; Extract flnely ground Tablet powder containing 
200 mg of citalopram with 30 ml of water, and ftlter. 

Add 1 mL of 1 N sodium hydroxide to the filtrate, and 
extract with 50 mL of cyclohexane by shaking for 1 0 
min. Pass the cyclohexane layer through a silicone- 
treated filter paper into a beaker. Reduce the filtrate 
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down to 3 ml, using gentle heat as necessary. Transfer 
the hot solution to a smali centrifuge tubę. Induce crys* 
tallizatfon while cooling by scratching the side of the 
test tubę with a spatula, Centrifuge the mixture, and 
decant off the cydohexane. Dry the residue under vac- 
uum in a destccator. [Notę—I f crystaliization fafls to oc- 
cur in the above procedurę, use the folJowing alterna- 
tive procedurę. £xtract finefy ground Tablet powder 
containmg about 50 mg of citalopram with TO mL of 
chloroform in a test tubę, and sonicate for 1 mm. Cen¬ 
trifuge for 10 min, and filter into a beaker* Evaporate to 
dryness with nitrogen and, if necessary, induce crystalli¬ 
zation by etching the beaker.] 

Mix approximately 2 mg of the residue with approxi- 
mately 300 mg of potassium bromide, and record the 
IR spectrum. 

Acceptance arteria: Meet the reguirements 

• B. The retention time of the major peak of the Sample 

solution corresponds to that of the Standard solution , as 
obtained in the Assay. 

AS5AY 

* Procedurę 

Buffer: 1.42 g/l of anhydrous dibasic sodium phos¬ 
phate in water 

Diluent: Methanol and Buffer (80:20) 

Mobile phase: 0,77 mg/mL of dodecyltrimethylam- 
monium bromide in Dlfuent 
internal standard solution: 0*25 mg/mL of USP 
Citalopram Related Compound F RS in Diluent 
Standard stock solution: 1.25 mg/mL of USP 
Citalopram Hydrobromide RS in Diluent 
Standard solution: 0,025 mg/mL of USP Citalopram 
Related Compound F RS and 0.125 mg/mL of USP 
Citalopram Hydrobromide RS from the Interna! standard 
solution and the Standard stnrk solution, respectivefy, in 
Diluent 

Sample solution: Transfer 10 Tablets to a 200-mL volu- 
metric fiask, add 25 mL of Buffer , and sbake by mechan- 
ical means until disintegrated. Add 100 mL of metha¬ 
nol, and sonicate for about 5 min. Allow to cool to 
room tem peraturę, and then di lute with Diluent to vol- 
ume. Before taking an aliguot for dilution, allow to 
stand until the residue settJes, Transfer a voJume of the 
elear supernatant to a 50-mL volumetric ffask to obtain 
a finał nominał concentration between 0.090 and 
0.10 mg/mL of citalopram. Add 5.0 ml of Internal stan* 
dard solution, and dii u te with Diluent to volume. Pass a 
portion through a filter (PTFE) having a 0.45-j.im or 
Fi ner porę size* 

Chromatographic system 
(See Chromatography ( 621), System Suitobility.) 

Modę: LC 

Detector: UV 254 nm 

Column: 4.6-mm x 25-cm; 5-pm packing LI 

Column temperaturę: 45° 

Flow ratę: 1 m L/min 
Injection volume: IOjuL 
System suitability 
Sample: Standard solution 

[Notę—T he relative retention times for citalopram re¬ 
lated compound F and citafopram are about 1.36 and 
1.0, respectively.] 

Suitability reguirements 
ftesolution: NLT 1,5 between citalopram and 
citalopram related compound F 
Column efficiency: NLT 2000 theoretical plates, cal- 
culated from the citalopram peak 
Refative standard deviation: NMT 1.5% for the peak 
response ratio of citalopram to the internal standard 


Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
dtalopram (CioHztFNzO) in the portion of Tablets 
taken: 

Result = (Ru/Rs) x (Cd Cu) x (Kr/H?) x 100 

Ru - peak response ratio of citalopram to the 

internal standard from the Sample solution 
R$ = peak response ratio of citalopram to the 

interna) standard from the Standard solution 
Cs - concentration of the Standard solution 
(mg/mL) 

C u - nominał concentration of the Sample solution 
(mg/mL) 

Mr! - molecular weight of citalopram, 324.39 
Mn - molecular weight of citalopram hydrobromide, 
405.30 

Acceptance criteria: 90.0%-l10*0% 

PERFORMANCE TE5T5 
* 0I5SOLUTION (711) 

Buffer: pH 1.5 buffer (prepared by transferring 118 ml 
of 1 N hydrochloric add and 82 mL of 1 N sodium hy- 
droxide to a 1000-mL volumetric fiask, dilutmg with 
water to volume, and adjusting with 1 N sodium hy- 
droxide to a pH of 1.5) 

Medium: Buffer, 800 ml, deaerated 
Apparatus 1: 100 rpm 
Time: 30 min 

Standard solution: 12 pg/mL of USP Citalopram 
Hydrobromide RS tn Medium 
Sample solution: Sample per Dissoluthn (711). Pass 
through a PVDF filter having a 0.45-jum porę size, and 
dii ute with Medium as needed. 

Instrumental conditions 
(See UltraviQiet-Visibie Spectroscopy (857).) 

Modę: UV 

Anaiytical waveiength: 239 nm 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
citalopram (ĆzoHztFNzO) dissolved: 

Result = (Au/AŚ) x C s x Vx Dx ( M f} /M r2 ) x (1/£) x 100 

Au = absorbance of the Sample solution 
Ai - absorbance of the Standard solution 
Cs - concentration of the Standard solution 
(mg/mL) 

V j= vofume of Medium , 800 mL 
D - dilution factor of the Somp/e solution 
M rt = molecular weight of citalopram, 324,39 
Mri - molecular weight of citalopram hydrobromide, 
405,30 

L ~ labef claim of citalopram (mg/Tablet) 
Toierances: NLT 80% (Q) of the labeled amount of 
citaiopram (CzoHziFNzO) is dissolved* 

* Unjformity of Dosage Units (905): Meet the 
requirements 

IMPURIT1E5 

* ORGANIC iMPURiTIES 

Buffer: 3.15 g/L of monobasic potassium phosphate 
and 3.60 g/L of dibasic sodium phosphate 
dodecahydrate (NazHPO^ ■ 12H z O) in water 
Mobile phase: Methanol, acetonitrile, and Buffer 
(38:7:55). Adjust with phosphoric add to a pH of 6*5. 
Standard stock solution: 0.25 mg/mL of USP 
Citalopram Hydrobromide RS in Mobile phase 
System suitability soiution: 1 pg/mL each of USP 
Citalopram Related Compound A RS, USP Citalopram 
Related Compound B RS, USP Citalopram Related Com- 
ound C RS, and USP Citalopram Related Compound E 
S in the Standard stock solution 
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Standard sofution: 0,625 pg/mL of citalopram 
hyd robrom ide from the Standard stock sofution in Mobile 
phase 

Sensitivity solution: 0.05 pg/mL of citalopram 
hydrobromide from the Standard solution in Mobile 
phase 

Sample solution: Transfer 10 Tablets to a 200-mL volu- 
metric fiask, add 25 ml of Buffet f and shake by mech a n- 
ica! means until disintegrated. Add lOO mL of a mUture 
of methano! and water (1:1), mix, and sonicate for 
about 5 min* Al Iow to cool, di lute with a mixture of 
methanol and water (1:1) to volume, and mix thor- 
oughly. Allow the exrfpięnt$ to settle. Dilute with Mo¬ 
bile phase , as necessary, to a finał concentration of 
0,5 mg/mL of citalopram* Pass a portion of this solution 
througb a polytetrafluoroethylene (PTFE) membranę fli¬ 
ter having a 0.45-pm or flner porę size, and use the 
filtra te. 

Chromatographic system 

(See Chromatograpny (621), System Suitabiiity.) 

Modę: LC 

Detector: UV 239 nm 

Column: 4.6-mm x 15-cm; 5-pm packlng LI 

Column temperaturę: 45° 

Flow ratę: 0,8 mL/min 
Injection volume: 20 pL 
System suitabiiity 

Samples: System suitabiiity solution t Standard solution, 
ancf Sensitmty solution 

[NOTĘ—See Tobie 1 for the relative retention times.] 
Suitabiiity requirements 

Resolution: NLT 3 between citalopram retated com- 
pound C and citalopram, System suitabiiity solution 
Tailing factor: NMT 1,5, Standard solution 
Relative standard deviation: NMT 5,0%,, Standard 
solution 

Signal-to-noise ratio: NLT 3, SensitMty solution 
Anaiysis 

Samples: System suitabiiity sofution , Standard solution, 
ano Sample solution 

Chromatograph the System suitabiiity solution, and 
identify the components on the basis of their relative 
retention times given in Tobie I. 

Cafculate the percentage of each impurity in the por¬ 
tion of Tablets taken: 

Resull = (m/rs) x (Cs/Cu) * (MJM r2 ) x (1/0 x 100 

Ty = peak response of each impurity from the 
Sampie solution 

r s = peak response of the corresponding peak from 
the Standard solution 

Cs = concentratlon of citalopram hydrobromide in 
the Standard solution (mg/mL) 

C u - nominał concentration of citalopram in the 
Sample solution (mg/mL) 

Mn - molecular weight of citalopram, 324.39 
Mr 2 = molecular weight of citalopram hydrobromide, 
40530 

F ~ relative response factor (see Table 1) 

Acceptance criterfa: See Table 1. 


Table 1 


Name 

Relative 

Retention 

Time 

Relative 

Response 

Factor 

Acceptance 

Criteria, 

NMT 

Citalopram retated 
compound A 

0.43 

0.77 

0.2 

Citalopram retated 
compound B 

0.60 

0,98 

0.25 

Citalopram retated 
compound C 

0.83 

0,69 

0.25 

Citalopram 

1,0 

— 

— 


Table 1 (Cont)nued) 


Name 

Rełative 

Retention 

Time 

Relative 

Response 

Factor 

Acceptance 
Criteria, 
NIV1T (%} 

Citalopram related 
compound E 

1.32 

0,91 

0.1 

Any other indtvidual, 
unidentified 
impurity 


1.0 

U,2 

Totat impurities 


— 

0,8 


ADDITIONAl REQUIREMENTS 

* Packacing and Storage: Preserve In well-closed eon tai n- 

ers. Storę at eon troi led room temperaturę. 

* USP R£FERENCE 5TANDARD5 (11) 

USP Citalopram Hydrobromide RS 
USP Citalopram Related Compound A RS 
l-(3-DImethylaminopropyl)“l“(4-fluorophenyl)-13- 
dihydroisobenzofuran-5-carboxamide. 

CzoHzsFNaO? 342.22 
USP Citalopram Related Compound B RS 
1 -(3-DImethylaminopropyl)-1 -(4-fluorophenyf)-3-hy- 
droxy-1,3-alhydroisobenzofuran-5-carbonEtrile oxalate. 
C 20 H 21 FN z Oz • C 2 H 2 0.i 430,43 

USP Citalopram Related Compound C RS 
3-(3”Dimethyiaminopropyl)-3-(4-fluoropheny[)-6-cyanO' 
1(3i-/)“tsobenzofuranone oxalate. 

C 20 hh 5 FN 2 O 2 * C 2 H 2 0 4 428.42 

USP Citalopram Related Compound E RS 
1-(3-Dimethylaminopropyl)-1”(4Tluorophenyl)-l,3- 
dihydrobenzofuran-5-carbonitrile-IV-oxide 
hydrochloride. 

CzoHziFNzOz HCI 376.85 
USP Citalopram Related Compound F RS 
Dimethyl-(1-methyl-3,3-diphenyJa]lyl)amine 
hydrochloride, 

CieHaiN HCI 287.83 


Citalopram Hydrobromide 



CjoH»FN 2 0-HBr 405.30 

5-lsobenzofurancarbonitrile, 1 -[3-(dimethylamino)propyi]- 
1 -(4-fluorophenyl)-1,3-dihydro-, mon ohyd robrom ide; 

1 -[3“(Dimethylamino)propyl]-l -(p-fluorophenyl)-5-phthalan- 
carbonltrfle mono hyd robrom ide [59729-32-7]. 

DEFINITION 

Citalopram Hydrobromide contains NLT 98,0% and NMT 
102.0% of citalopram hydrobromide (CzoH 21 FNzO HBr), 
calculated on the anhydrous basis. 

IDENTIFICATION 

® A. INFHARED ABSORPTION (197K) 

o B. The retention time of the major peak of the Sample 
solution corresponds to that of the Standard soiution f as 
obtained in the Assay, 

■ C. Identification Tests—General, Bromide (191) 

Sample solution: 1 0 mg/mL of Citalopram 
Hydrobromide in water 

Acceptance criteria: Meets the reguirements of the sSI- 
ver nitrate predpltate test 
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ASSAY 

* PROCEDURĘ 

Buffer: Dissolve 1 g of sodium acetate in 800 mL of 
water, and add 6 mL of triethylaminę. Adjust wilh ace- 
tic add to a pH of 4,6, and dilute with water to 1 L* 
Mobile phase: Acetonitrile and Buffer (20:80). The ap- 
parent pH is 5.0 ± 0.1, Make adjustments, if necessary. 
Diiuent: Methanol and water (50:50) 

System suitability soiution: 1 jig/mL each of USP 
Citalopram Hydrobromide RS and USP Citalopram Re- 
Jated Compound D RS in Difuent 
Standard soiution: 0.625 mg/mL of USP Citalopram 
Hydrobromide RS in Diiuent 
Sarnple soiution: 0.625 mg/mL of Citalopram 
Hydrobromide in Diiuent 
Chroma tog raphic system 
(See Chromotograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 239 nm 

Column: 4.6-mm x 15-cm; 5-jim packing L7 
Column temperaturę: 50 rj 
Flow ratę: 1 mL/min 
Injection voiume: 20j.iL 
Run time: NLT 1.3 times the retention time of 
citalopram 
System suitability 

Samp!es: System suitability soiution and Standard 
soiution 

Suitability requirement$ 

Resolution: NLT 1.8 between citalopram related 
compound D and citalopram, System suitability 
soiution 

Column effideney: NLT 3000 theoretical plates, 
Standard soiution 

Tailing factor: NMT 3*0, Standard soiution 
Relative standard deviation: NMT 2.0%, Standard 
soiution 
Analysis 

Samples: Diiuent , Standard soiution, and Sarnple 
soiution 

Verify that there are no interferino peaks, u sina the 
DiluenL 

Calculate the percentage of citalopram hydrobromide 
(CzoH^iFNjO- HBr) in the portion of Citalopram 
Hydrobromide taken: 

Result = (rj r 5 ) x {Cs/Cu) x 100 

ru “peak response from the Sampfe soiution 

r* = peak response from the Standard soiution 

Q - concentration of USP Citalopram 

Hydrobromide RS in the Standard soiution 
(mg/mL) 

C u - concentration of Citalopram Hydrobromide in 
the Sarnple soiution (mg/mL) 

Acceptance criteria: 98.0%-102,0% on the anhydrous 
basis 

IMPURITIES 

* RESIDUE ON IGNITIOM (281) 

Analysis: Moisten the sarnple with 2 mL of nitric add 
and 5 drops of sulfuric acicL 
Acceptance criteria: NMT 0,1% 

Delete the fotłowłng: 

Heavy Metals, Meihod U (231): NMT 20 ppm* (6 miii. 

jwaoiaj 

* Organic Impurjties, Procedurę i 

[Notę—O n the basis of the synthetic route used, perform 
either Procedurę J or Procedurę 2. However, if the chioro 
and bromo analogs are potential related compounds in 
the synthetic route used, Procedurę 2 is recommended.J 


Buffer, Mobile phase, Diiuent, System suitability solu- 
tion, and Sarnple soiution: Proceed as directed in the 
Assay. 

Standard soiution: 0.625 pg/rnL of USP Citalopram 
Hydrobromide RS in Diiuent 

Sensitivity soiution: 0.0625 jag/mL of USP Citalopram 
Hydrobromide RS in Diiuent 
Chromatographk system: Proceed as directed in the 
Assoy t except use a Run time of 1.7 times the retention 
time of citalopram. 

System suitability 

Samples: System suitability soiution and SensitMty 
soiution 

[Notę —See Table 1 for the relative retention times,] 
Suitability requirements 

Resolution: NLT 1*8 between citalopram related 
compound D and citalopram, System suitability 
soiution 

Tailing factor: 0.8-1.5 for citalopram, System suitabib 
ity soiution 

Relative standard deviation: NMT 5% for 

citalopram, System suitability soiution 
Signal-to-noise ratio: NLT 3, Sensitivity soiution 
Analysis 

Samples: Diiuent , Standard soiution , and Sarnple 
soiution 

Venfy that there are no interfering peaks, using the 
Diiuent 

Calculate the percentage of each impurity in the por^ 
don of Citalopram Hydrobromide taken: 

Result * (rufrs) x (Q/Cu) x (MJMa) x (l/f) x 100 

r u = peak response of each impurity from the 
Sarnple soiution 

rs - peak response of citalopram from the 
Standard soiution 

Cs = concentration of USP Citalopram 

Hydrobromide RS in the Standard soiution 
(mg/mL) 

C u = concentration of Citalopram Hydrobromide in 
the Sarnple soiution (mq/mL) 

Mn - moJecular weight of citalopram, 324.39 
M f2 - molecular weight of citalopram hydrobromide, 
40530 

f = relative response factor (see Table 1 ) 

Acceptance criteria: See Table L 


Table 1 


Na me 

Relathre 

Retention 

Time 

Relative 

Response 

Factor 3 

Acceptance 

Criteria, 

NMT 

Citalopram ketone 1 

0.13 

0.34 

0.1 

Citalopram related 
compound A 

o.i a 

0.77 

OT 

Citalopram open rinq c 

0.26 

0,99 

OT 

Citalopram related 
compound B d 

0.40 

0.98 

OT 

Citalopram related 
compound C 

0.67 

0.69 

0J 

Citalopram related 
compound D 

0.90 

1.04 

0.1 

Citalopram 

7.0 

— 

— 


^The relative response factors providt?d tire for each impurity relaih/e to 
citafopram (free base). 

b 4-(pimethvi amino}-1 - {1 -[3-fd&methylamino)propyl]-1 -{4-ftuorophenyl)-l, 
3 -d thydr obobenzof uran-5-ylJbutan-l-one, 

£ 4-[4-(Dj me thy lamino}-! -(4-fluorophenyl)-1 -hydroxybutyl]-3-(hydrOJE- 
ymethy l)benzon itri Ee. 

d 1 -{3-Dfmethyiaminopropyl)-l (44tuomphenyJ)-3-hydTOxy’T,3- 
d ihyd r oi sob e nzof uran -5 -ca r bon itri f e. 

* 1 (3-Dimelhylaminopropyl}-1 -(44Euorophenyl)-l,3-dihydroisobenzofuran- 
5 -ca rbo ni tri I e- W- ox id e. 
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Table 1 (Continued) 


Name 

Relative 

Retention 

Time 

Relative 

Response 

Factor" 

Acceptance 
Criteria, 
NMT (%) 

Citalopram related 
compound E e 

1.29 

0,91 

0 .] 

indiyidual unknown 
imrn iritv 

— 

1.0 

0.1 

Total impurities 

— 

— 

0.5 


a The rdatiye response factors provided are for each impurity relative to 
citalopram (free base), 

& 4-(D3metliylarTiino)“1 -{1 -[3-(dimethy lamino) propyl]*! -(^-fluorophenyiyi, 

3 -d ihy d raj s ob enzo f u ra n-5 -y I) bu ta n-1 -one, 

1 4~[4-(Dimethylaminoy 1 (4-fluorophenyl)-1 -hydroxybutyi]-3-(hydrox- 
y m e t hy I )be n zoni tri fe. 

d 1 - (3- Di m e thyi amino pro pyl)-1 -{4 -i J u o rop h g nyI) - 3- h yd roxy-1,3* 
di hyd roiso benzof u ra n - 5 -ca rbo n 3 tril e. 

e 1 (3-Dimethylaminopropyiy 1 -(4-fluoraphenyl)-1,3-dihydrojsobenzofuran- 
5~carbo nitril e-A/-oxide. 

® ORGANIC IMIMJRLTIES, PROCEDURĘ 2 

Buffer: To each L of 2.7 g/L of monobasic potassium 
phosphate in water prepared, add 1 mL of N f N- 
dimethyloctylamine, and adjust with phosphoric acid to 
a pH of 3,0. 

Sol u tron A: Methanol, tetrahyd refu ran, and Buffer 
(24:6:70) 

Solution B; Acetonitrfle and Buffer (80:20) 

Mobile phase: See Tobie 2. 


Table 2 


Time 

Solution A 

Solution B 

(min) 

<°/o) 

(W 

0 

100 

0 

18 

100 

0 

40 

10 

90 

45 

10 

90 

46 

100 

0 

55 

100 

0 


Diluent: Acetonitrile and Buffer (30:70) 

System suitability solution: 1.5 pg/mL each of USP 
Citalopram Hydrobrormde RS, USP Citalopram Refated 
Compound A RS, USP Gtalopram Related Compound C 
RS, USP Citalopram Refated Compound D RS, USP 
Gtalopram Related Compound C RS, and USP 
Citalopram Related Compound H RS in Diluent 
Standard solution: 1.5 pg/mL of USP Citalopram 
Hydrobromide RS in Diluent 
Sample solution: 1.5 mg/mL of Gtalopram 
Hydrobromide in Diluent 
Chromatographic system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 224 nm 

Column: 4.6-mm x 25<m; S-pm packing LI 
Column temperaturę: 40° 

Flow ratę: 0.8 ml/mfn 
Injection volume: 10 pL 
System suitability 
Sample: System suitability solution 
[Notę—S ee Tobie 3 for the relative retention times.] 
Suitability requirements 
Resolution: NLT 2,0 between citalopram and 
Citalopram related compound D; NLT 4.0 between 
citalopram related compound G and citalopram re¬ 
lated compound H 

Tailing factor: NMT 1.5 for citalopram 
Relative standard deviation: NMT 2,0% for 
citalopram 


Analysis 

Sam pies: System suitability solution^ Standard solution , 
and Sample solution 

Chromatograph the System suitability solution, and iden* 
tify the components on the basls ot their relat!ve re¬ 
tention times, as shown in Table 3. 

Calculate the percentage of each impurity in the por- 
tion of Citalopram Hydrobromide taken: 

Re suit = (n>M) x (Ci/ Cu) x (1/7) x 100 

ru - peak area of each impurity from the Sample 
solution 

r 5 = peak area of citalopram from the Standard 
solution 

Cs - concentration of USP Citalopram 

Hydrobromide RS in the Standard solution 
(mg/mL) 

Cu = concentration of Citalopram Hydrobromide in 
the Sample solution (mg/ml) 

F = relative response factor (see Table 3) 

Acceptance criteria: See Table 3. 


Table 3 


Name 

Relatiye 

Retention 

Time 

Relailve 
Response 
Facto r* 

Acceptance 
Criteria, 
NMT (%) 

Bromide b 

0.24 

— 

,— 

Citalopram related 
compound A 

0.40 

0,73 

0.15 

Citalopram related 
compound C 

0.88 

1.7 

0.15 

Citalopram 

1.0 

_ 

__* 

Citalopram related 
compound D 

1,09 

0,93 

0.15 

Citalopram related 
compound C 

2.20 

1.2 

0.15 

Citalopram related 
compound H 

2.30 

1,1 

0.15 

!ndividual unspecified 
impurity 

— 

1.0 

0.1 

Total impurities 


— 

0.75 


3 The relatiye response factor* provided are for each impurity relatiye to 
citalopram liyd robra mide, 

b This peak js due to the counterion. 3t is not an Impurity and śhould not 
be induded in the Jo tal impurities. 

SPECIFIC TESTS 

* Optical Rotation, Spedfic Rotation {7815) 

Sample solution: 25 mg/mL of Citafopram 
Hydrobromide In methanoi 
Acceptance criteria: -0.2° to +0,2° at 20° 

* PH (791) 

Sample solution: 5 mg/mL of Citalopram 
Hydrobromide in water 
Acceptance criteria: 5.5-6,5 
o Water Determination, Method I (921) 

Sample: 250 mg of Gtalopram Hydrobromide 
Acceptance criteria: NMT 0.5% 

* COMPLETENESS OF SOLUTION 

Blank: 96% alcohol 

Sample solution: 25 mg/mL of Citalopram 
Hydrobromide in 96% alcohol 
Anafytical wavelength: 410 nm 
Acceptance criteria: Absorbance is NMT 0,040 in a 
1 -cm guartz cel! 

ADDITIONAL REQUIREMENT$ 

* Packaging and Storage: Presen/e in wethclosed contain- 
ers, and storę at eon troi led room temperaturę. 
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* Labeling: If a procedurę for Organie Impurltles other than 

Procedurę 7 ts used, then the labeling States with whith 
Organie Impurltles procedurę the artiefe complies, 

* USP Reference Standards (11) 

USP Citalopram Hydrobromide RS 
USP Citalopram Related Compound A RS 
1 -(3-DimethyIaminopropyl)-1 -(4-fluorophenyl)-1,3- 
dihydroisobenzofuran-5-carboxamide, 

C,oH 2 J FN 2 0, 342,41 
USP Citalopram Related Compound C RS 
3-(3-Dtmethylaminopropyl>3-(4-fluorophenyl)-6-cyano* 
1 {3tf)HSobenzofuranone oxalate, 

CaoHwFNaOa * C 2 Hz0 4 428.42 
USP Citalopram Related Compound D RS 
[NOTĘ—May be availabfe as a hydrochloride or a 
hydrobromide salt] 

1 -(4-Fluorophenyl)-l -(3-methylaminoprQpyl)-l,3- 
dihydroisobenzofuran-5-carbonitrife nyarochloride. 
CisHitfNiO-HCI 346.83 
1 -(4-Fluoropheny])-l -{3-methylamjnopropy!)-l, 3- 
dlhydrotsobenzofuran-S-carbonitrile hydrobromide. 
C 19 HipFN 3 0 * HBr 391.28 
USP Citalopram Related Compound C RS 
3-15-Chloro-l -(4-fluorophenyl)-1,3- 
dihydroisobenzofuran-1-yl]-W,A/-dimethylpropan- 
1 -aminę hydrobromide. 

C19H21CIFNG - HBr 414.74 
USP Citalopram Related Compound H RS 
3-[5-Bromo-1 -(4-fluorophenyl)-1 , 3- 
dihydroisobenzofuran-1 -yl]-N, N-dimethylpropan- 
1 - a m i ne hy d ro b ro m ide. 

Ci 9 H 2 iBrFNO- HBr 459.7 9 


Anhydrous Citric Acid _ 

Portions of the monograph text Lhat are national L/SP text, 
and are not part of the harmonlzed text, are marked with 
symbols (**) to specify this fact. 


1 

'J-J C ć HbO; 192.1 

1,2,3-Propanetricarboxy!ic acid, 2-hydroxy-; 

Citric acid [77-92-9]. 

DEFIN1TION 

Anhydrous Citric Acid contains NLT 99,5% and NMT 
100.5% of CfiHaO?, calculated on the anhydrous basis. 

IDENTIFICATION 

* A, Infrared Absorption (197K): Dry the substance to be 

examined at 105° for 2 n. 

ASSAY 

* PROCEDURĘ 

Sam ple: 0.550 g of Anhydrous Citric Acid; record 
welght aceurately. 

Analysis: Dissolve the Sample in 50 ml of water. Add 
0.5 ml of phenolphthalein TS. Ti tratę with 1 N sod fum 
hydroxide VS> Fach mL of 1 N sodium hydroxide is 
equivalent to 64,03 mg of CfiHsO/- 

Acceptance criteria: 99.5%-100.5% on the anhydrous 
basis 

IMPURITIES 

* Residue on Ignition (281): NMT 0.1%, determined on 

1.0 g 



Defete the foitowing; 

*Heavv Metals (231): NMT 10pg/g ł9 

* Sulfate 

Standard sulfate solution A: 1.81 mg/mL of potassium 
sulfate in 30% alcohol. Immediately before use, transfer 
10.0 mL of this solution to a 1000-mL volumetric fiask, 
dilute with 30% alcohol to volume, and mix. This solu¬ 
tion contains 10 pg/mL of sulfate. 

Standard sulfate solution B: 1.81 mg/mL of potassium 
sulfate in water. Immediately before use, transfer 
10.0 mL of this solution to a 1000-mL vo!umetnc fiask, 
dilute with water to volume, and mix, This solution 
contains 10 jig/mL of sulfate. 

Sample stock solution: 66.7 mg/mL of Anhydrous Cit¬ 
ric Acid 

Sample solution: To 4.5 mL of Standard sulfate solution 
Ą add 3 mL of a barium chloride solution (1 in 4), 
shake, and allow to stand for 1 min. To 2.5 mL of the 
resulting suspension, add 15 mL of the Sample stock so¬ 
lution and 0.5 mL of 5 N acetic acid, and mix. 

Standard solution: Prepare as directed for the Sample 
solution , except use 15 mL of Standard sulfate solution S 
instead of the Sample stock solution . 

Analysis 

Sam pies: Sample solution and Standard solution 
Acceptanee criteria: Any turbidity produced rn the 
Sample solution after 5 min standing is not greater than 
that produced in the Standard solution (0.015%). 

* Limit of Aluminum (where it is labeled as intended for use 

in dialysis) 

Standard aluminum solution: To 352 mg of aiuminum 
potassium sulfate in a 100-mL vo3umetrit fiask, add a 
rew mL of water, swirl to dissolve, add 10 mL of diluted 
sulfuric add, dilute with water to volume, and mix. )m- 
mediately before use, dilute 1.0 mL of this solution with 
water to 100.0 mL. 

pH 6,0 acetate buffer: Dissolve 50 g of ammonium 
acetale in 150 mL of water, adjust with glacial acetic 
acid to a pH of 6.0, dilute with water to 250 mL, and 
mix. 

Sample solution: Dfssolve 20.0 g of Anhydrous Citric 
Acid in 100 mL of water, and add 10 mL of pH 6,0 
acetate buffer. Extract this solution with successive por¬ 
tions of 20, 20, and 10 mL of a 0.5% solution of 8-hy- 
droxyquino3Ene in chloroform, combinlng the chloro¬ 
form exfracts in a 50-mL volumetric fiask. Dilute the 
combined extracts with chloroform to voiume, and mix. 
Standard solution: Prepare a mixture of 2.0 mL of 
Standard aluminum solution, 10 mL of pff 6.0 acetate 
buffer, and 98 ml of water Extract this mixture as de- 
scribed for the Sample solution, dilute the combi ned ex- 
tracts with chloroform to volume, and mix. 

Blank solution: Prepare a mixture of 10 mL of pH 6.0 
acetate buffer and 100 mL of water. Extract this mixture 
as described for Sample solution, dilute the combined 
extracts with chloroform to volume, and mix. 
Fluorometric conditions 
Excitation wavelength: 392 nm 
Emission wavefength: 518 nm 
Analysis 

Samplps: Sample solution and Standard solution 
Determine the fluorescence intensities of the Samples in 
a fluorometer set as directed under Fluorometric condi¬ 
tions, using the Blank solution to set the instrument to 
zero. 

Acceptanee criteria: The fluorescence of the Sample so¬ 
lution does not exceed that of the Standard solution 
(0.2 ppm). 

* Limit of Oxalic Acid 

Sample stock solution: 0.80 g of Anhydrous Gtric Acid 
in 4 mL of water 

Sample solution: To the Sample stock solution add 3 mL 
of hydrochloric acid and 1 g of granular zinc, boil for 1 
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min, and allow to stand for 2 min* Transfer the super- 
natant to a test tubę containing 0.25 mL of a phenylhy- 
drazine hydrochloride solution (1 tn 100), and heat to 
boiling. Cool rapidly, transfer to a graduated cylinder, 
and add an equal volume of hydrochloric acid and 
0.25 mL of a potassium ferricyanide solution (1 in 20), 
Shake, and allow to stand for 30 mim 
Standard solution: Prepare as directed for the Sarpple 
solution , except use 4 ml of 0,10 mg/mt oxairc acid so¬ 
lution, equivalent to 0,0714 mg/mL of anhydrous oxalic 
acid, instead of the Sample stock solution . [Notę— Pre¬ 
pare concomitantly with the Somple solution ,] 

Analysis 

Sam pies: Sample solution and Standard solution 
Acceptance criteria: Any pink color produced in the 
Sample solution i$ not morę intense tnan that produced 
in the Standard solution (0,036%), 

SPECIFIC TESTS 

* + Bacterial Endotomns Test (85): The leyel of bacteriat 

endotoxms is such that the requlrement in the reievant 
dosage form monograph(s) in which Anhydrous Citric 
Acid is used can be met, Where the label states that An¬ 
hydrous Citric Acid must be subjected to further Process¬ 
ing during the preparation of injectable dosage forms, 
the fevel of bacteria) endotoxins Is such that the require- 
ment in the relevant dosage form monograph(s) in 
which Anhydrous Citric Aad is used can oe met* 

* Clarity of Solution 

[Notę—T he Sample solution is to be compared to 5fon- 
dard suspension A in diffused daylight 5 min after prepa¬ 
ration of Standard suspension A ,] 

Hydrązine sulfate solution: 10 mg/mL of hydrązine 
sulfate in water. Allow to stand for 4-6 h before use. 
Methenamine solution: Transfer 2.5 g of methenamme 
to a 100-mL gfass-stoppered fiask, add 25.0 ml of 
water, insert the glass stopper, and mix to dissolve. 
Primary opalescent suspension: Transfer 25.0 mL of 
Hydrązine sulfate solution to the Methenamine solution in 
the 100-mL glass-stoppered fiask, IVtix, and allow to 
stand for 24 h. [Notę— Th i s suspension is stabie for 2 
months, provided it is stored in a glass Container free 
from surface defects, The suspension must not adhere 
to the glass and must be well mixed before use.] 
Opalescence standard: Dilute 15.0 mL of Primary opal¬ 
escent suspension with water to 1000 mL. [Notę —This 
suspension should not be used beyond 24 h after 
preparation.] 

Standard suspension A: Dilute 5.0 mL of Opalescence 
standard with 95 mL of water. 

Standard suspension B: Dilute 10.0 ml of Opalescence 
standard with 90 mL of water. 

Sample solution: 200 mg/mL of Anhydrous Citric Acid 
in water 
Analysis 

Samples: Standard suspension A t Standard suspension B , 
water, and Sample solution 

Transfer a sufficient portion of the Sample solution to a 
test tubę of colorless, transparent, neutral glass with a 
fiat base and an internal diameter of 15-25 mm to ob- 
tain a depth of 40 mm. Simllarly transfer portions of 
Standard suspension A, Standom suspension B, and 
water to sępa ratę matching test tubes. Compare the 
Sample solution f Standard suspension A , Standard sus¬ 
pension B, and water in diffused daylight, viewing ver- 
tieally against a black background (see Nephelometry, 
Turbidimetry, and Visual Comparison (855), Visual Com- 
pońson). [Notę —The diffuslon of Jight must be such 
that Standard suspension A can reaaily be distinguished 
from water, and that Standard suspension B can readrly 
be distinguished from Standard suspension A .] 
Acceptance criteria: The Sample solution shows the 
same clarlty as that of water or tts opalescence is not 
morę pronounced than Standard suspension A . 


* Color of Solution 

Standard stock solution A: Ferric chioride CS, cobal- 
tous chioride CS, and dilute hydrochloric acid (10 g/l) 
(2,4: 0.6: 7.0) 

Standard stock solution B: Ferric chioride CS, cobal- 
tous chioride CS, cupric sulfate CS, and dilute hydro¬ 
chloric acid (1 0 g/L) (2.4: 1.0: 0,4: 6.2) 

Standard stock solution C: Ferric chioride CS, cobal- 
tous chioride CS, and niprir sulfate CS (9.6: 0.2: 0.2) 
[Notę— Prepare the Standard Solutions immediately 
before use.] 

Standard solution A: Dilute 2,5 mL of Standard stock 
solution A with dilute hydrochloric acid (10 g/L) to 
100 mL. 

Standard solution B: Dilute 2.5 mL of Standard stock 
solution B with dilute hydrochloric acid (10 g/L) to 
100 mL 

Standard solution C: Dilute 0.75 mL of Standard stock 
solution C with dilute hydrochloric add (10 g/L) to 
100 mL 

Sample solution: Prepare as directed in the test for 
Clarity of Solution. 

Analysis 1 

Samples: Water and Somple solution 
Transfer a sufficient portion of the Sample solution to a 
test tubę of colorless, transparent, neutral glass with a 
fiat base and an interna! diameter of 15-25 mm to ob- 
tain a depth of 40 mm. Similarly transfer water to a 
separate matching test tubę, Compare the Sample so¬ 
lution and water in diffused daylight, viewing vertically 
against a wbite background (see Nephelometry ■ Turbi¬ 
dimetry, and Visuai Comparison (855), Visual 
Comparison). 

Acceptance criteria 1: The Sample solution is not morę 
intensely colored than water, If morę intensely colored, 
fol Iow Analysis 2, 

Analysis 2 

Samples: Standard solution A, Standard solution B, 
Standard solution C, and Sample solution 
Transfer a sufficient portion of Standard solution A, Stan¬ 
dard solution B, and Standard solution C to separate 
test tubes of colorless, transparent, neutral glass with a 
fiat base and an internal diameter of 15-25 mm to ob- 
tain a depth of 40 mm. Compare the Sample solution 
from Ano/ys/s f to Standard solution A, Standard solu - 
don B t and Standard solution C in diffused daylight, 
viewtng vertically against a white background (see 
Nephelometry, Turbidimetry , and Visual Comparison 
(855), Visua! Comparison). 

Acceptance criteria 2: The Sample solution is not morę 
intensely colored than Standard Solutions A f B, and C, 

* Readily Carronizable 5UBSTANCES 

Sample: 1.0 g of powdered Anhydrous Citric Add 
Analysis: Transfer the Sample to a 22-mm x 175-mm 
test tubę previously rmsed with 10 mL of sulfuric acid 
and altowed to drain for 10 min. Add 10 mL of sulfuric 
acid, agitate until solution is complete, and tmmerse in 
a water bath at 90 ± 1 & for 60 ± 0.5 min, keeping the 
level of the acid below the level of the water during the 
entire period. Cool the tubę in running water, and 
transfer the acid to a color-comparison tubę. 
Acceptance criteria: The color of the acid is not darker 
than that of a similar volume of Matching Fluid K (see 
Color and Achromidty (631)) In a matching tubę, the 
tubes being observed vertically against a white 
background, 

* ♦STER!LITY Tests (71): Where the la bet States that Anhy¬ 

drous Citric Acid is sterile, it meets the reguirements for 
Sterility Tests (71) in the relevant dosage form mono- 
graph(s) in which Anhydrous Citric Acid is used.* 
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* Water Determination, Method / <921 > 

Sample: 2,0 g of Anhydrous Citric Add 
Acceptance criteria: NMT 1,0% 

ADDBTiONAL REQU1REMENT$ 

* ♦Packacinc and Storage: Preserve in tight containers. 
No storage requrremenls specified, 

* Labeung: Where it is intended for use in dialysis Solu¬ 
tions, it is so labeled. Where Anhydrous Citric Acid must 
be subjected to further processing during the preparation 
of injectable dosage forms to ensure acceptabfe levels of 
bacterial endotoxins, it is so labeled, Where Anhydrous 
Citric Acid is stenie, it is so labeled. 

* USP Reference Standards (11) 

USP Citric Acid R5 
USP Endotoxin RS* 


Citric Acid Monohydrate_ 

Portions of the monograph text that are national USP text, 
and are not part of the harmomzed text, are marked wlth 
symbois (•#) to spedfy this fact. 

jĄ- •- 

QH & 0 7 -hhO 210.14 

l,2,3-PropanetricarbGxylic acid # 2-hydroxy-, monohydrate 
[5949-29-1 ]. 

DEFINITION 

Citric Acid Monohydrate contains one molecule of water of 
hydration. It contains NLT 99.5% and NMT 100.5% of 
CgHsO?, cafculated on the anhydrous basis, 

IDENTIFICATION 

* A. Infrared Absorption (197K); Dry the substance to be 

examined at 105° for 2 h, 

ASSAY 

• Procedurę 

Sample: 0.550 g of Citric Acid Monohydrate, Record 
the weight accurately. 

Analysis: Dissolve the Sample in 50 ml_ of water, and 
add 0.5 mL of phenolphthalein TS. Titrate with 1 N so- 
dium hydroxide VS, Each ml of 1 N sodium hydroxide 
is equivalent to 64.03 mg of C 6 H a O ? , 

Acceptance criteria: 99.5%-100.5% on the anhydrous 
basis 

IMPURIT1ES 

* RESIDUE on iGNftiON (281): NMT 0.1%, determined on 

1.0 g 

Delete the fołlowing: 

*• *Heavv Metals <231>: NMT lOpg/g*. (0 | W ai 

• SULFATE 

Standard sulfate solution A: 1.81 mg/mL of potassium 
sulfate in 30% alcohol, Immediately before use, transfer 
1 0.0 mL of this solution to a 1000-mL volumetric fiask, 
dilute with 30% alcohol to volume, and mix. This solu¬ 
tion contains 10 jig/mL of sulfate. 

Standard sulfate solution B: 1,81 mg/mL of potassium 
sulfate. Immediately before use, transfer lO.OmL of this 
solution to a 1000-mL volumetric fiask, dilute with 
water to volume, and mix. This solution contains 10pg/ 
mL of sulfate. 


Sample stock solution: 66,7 mg/mL of Citric Add 
Monohydrate 

Sample solution: To 4.5 mL of Standard sulfate solution 
A f add 3 mL of a barium chloride solution (1 in 4), 
shake, and allow to stand for 1 min. To 2.5 mL of the 
resufting suspension add 15 mL of the Sample stock so¬ 
lution and 0.5 mL of 5 N acetic add, and mtx. 

Standard solution: Prepare as directed in the Sample 
solution, except use 15 mL of Standard sulfate solution B 
instead of the Sample stock solution , 

Analysis 

Samples: Sample solution and Standard solution 
Acceptance criteria: Any turbidity produced in the 
Sample solution after 5 min standing is not greater than 
that produced in the Standard solution (0.015%). 

* Limit of Aluminum (where it is labeled as intended for use 

in dialysis) 

Standard aluminum solution; To 352 mg of aluminum 
potassium sulfate in a 100-mL volumetric fiask, add a 
few mL of water, swirl to dis$olve, add 10 mL of diluted 
sulfuric acid, and dilute with water to vofume. Immedi- 
ately before use, dilute 1.0 mL of this solution with 
water to 100.0 mL. 

pH 6,0 acetate buffer: Dissolve 50 g of ammonium 
acetate in 150 mL of water, adjust with gladal acetic 
acid to a pH of 6.0, dilute with water to 250 mL, and 
mix. 

Sample solution: Dissolve 20,0 g of Citric Acid Mono- 
hydrate in 100mL of water, andadd 10 mL of pH 6.0 
acetate buffer Extract this solution with successive por¬ 
tions of 20, 20, and 10 mL of a 0,5% solution of 8-hy- 
droxyquinoline in chloroform, combining the chloro¬ 
form extracts in a 50-mL vo!umetric fiask. Dilute the 
combined extracts with chloroform to volume, and mix. 
Standard solution: Prepare a mixture of 2.0 mL of 
Standard aluminum solution, 10 mL of pH 6,0 acetate 
buffer, and 98 mL of water. Extract this mixture as de- 
scribed for the Sample solution , dilute the combined ex- 
tracts with chloroform to volume, and mix. 

Blank solution: Prepare a mixture of 10 ml of pH 6.0 
acetate buffer and 100 mL of water. Extract this mbcture 
as described for the Sampte solution , dilute the com¬ 
bined extracts with chloroform to volume, and mix. 
Fluorometric conditions 
Excitation wavelength: 392 nm 
Ermssion wavelength: 518 nm 
Analysis 

Samples: Sample solution and Standard solution 
Determine the fluorescence intensities of the Samples in 
a fluorometer set as directed under Fluorometric condi* 
tions , using the Blank solution to set the instrument to 
zero, 

Acceptance criteria: The fluorescence of the Sample so¬ 
lution does not exceed that of the Standard solution 
(0.2 ppm), 

• Limit of Oxauc Acid 

Sample stock solution: 0.80 g of Citric Acid Monohy¬ 
drate in 4 mL of water 

Sample solution: To the Sample stock solution add 3 mL 
of hydrochloric add and 1 g of granul ar zinc, boli for I 
min, and allow to stand for 2 min. Transfer the super- 
natant to a test tubę contaming 0.25 mL of a phenylhy- 
drazine hydrochloride solution (1 in 100), and heat to 
boiling. Cool rapidly, transfer to a graduated cylinder, 
and add an equa! volume of hydrochloric acid and 
0,25 mL of a potassium ferrieyanide solution (1 in 20). 
Shake and allow to stand for 30 min. 

Standard solution; Prepare as directed for the Sample 
solution , except use 4 mL of 0.10 mg/mL oxalic acid so¬ 
lution, equivalent to 0.0714 mg/mL of anhydrous oxalic 
acid, instead of the Sample stock solution . [Notę —Pre¬ 
pare concomitantly with the Sampie solution .] 




USP40 


Officiai Monogrophs / Citric 3457 


Analysis 

Samples: Sample solution and Standard solution 
Acceptance criteria: Any pink color produced in the 
Sample solution is not morę intense than that produced 
in the Standard solution (0.036%). 

SPECIFIC TESTS 

* ♦Bacterial Endotoxins Test (85): The Ievei of bacterial 

endotoxfns is soch that the reąuirement in the relevant 
dosage form monograph(s) in which Citric Add Monohy- 
drate is used can be met. Where the label States that 
Citric Acid Monohydrate must be subjected to further 
Processing during the preparation of injectable dosage 
forms, the Ievel of bacterial endotoxins is such that tne 
requirement in the relevant dosage form monograph(s) 
in which Citric Acid Monohydrate is used can be met* 

* Ciarity of Solution 

[Notę—T he Sample solution is to be compared to Stan¬ 
dard suspension A in diffused daylight 5 min after prepa- 
ratlon of Standard suspension A .] 

Hydrazine sulfate solution: 10 mg/mL of hydrazine 
sulfate in water. Allow to stand for 4-6 h before use. 
Methenamine solution: Transfer 2.5 g of methenamine 
to a 100-mL glass-stoppered fiask, add 25.0 mL of 
water, insert me glass stopper, and mix to dissolve. 
Primary opalescent suspension: Transfer 25.0 mL of 
hydrazine sulfate solution to the Methenamine solution in 
the 100-mL glass-stoppered fiask. Mix, and allow to 
stand for 24 n. [NOTĘ —This suspension is stable for 2 
months, provided it is stored in a glass Container free 
from surface defects. The suspension must not adhere 
to the glass and must be well mixed before use.] 
Opalescence standard: Dilute 15.0 mL of Primary opol- 
escent suspension with water to 1000 mL. [Nott —This 
suspension should not be used beyond 24 h after 
preparation.] 

Standard suspension A: Dilute 5.0 mL of Opalescence 
standard witn 95 mL of water. 

Standard suspension B: Dilute 10.0 mL of Opalescence 
standard witn 90 mL of water. 

Sample solution: 200 mg/mL of Citric Acid Monohy¬ 
drate in water 
Analysis 

Samples: Standard suspension Ą Standard suspension B, 
water, and Sample solution 

Transfer a sufficlent portion of the Sample solution to a 
test tubę of colorless, transparent, neutral glass with a 
fiat base and an interna! diameter of 15-25 mm to ob- 
tain a depth of 40 mm, Si mi lady transfer portfons of 
Standard suspension A t Standard suspension B, and 
water Lo separate matching test tubes. Compare the 
Sample solution, Standard suspension A f Standard st/s- 
pension B f and water in diffused daylight, viewing ver- 
tically against a black background (see Nephelometry ; 
Turhidimetry, and Visual Comparison (855), Visual Com¬ 
parison }, [Notę—T he diffusion of ligbt must be such 
that Standard suspension A can readiiy be distinguished 
from water, and that Standard suspension B can readiiy 
be distinguished from Standard suspension A.] 
Acceptance criteria: The Sample solution shows the 
same ciarity as that of water or its opalescence is not 
morę pronounced Lhan Standard suspension A. 

* Color of Solution 

Standard stock solution A: Ferric chloride CS, cobah 
tous chloride CS, cupric sulfate CS, and dilute hydro¬ 
chloric acid (10 g/L) (24: 0,6:0: 7.0) 

Standard stock solution B: Ferric chloride CS, cobal- 
tous chloride CS, cupric sulfate CS, and dilute hydro- 
chloric acid (10 g/L) (24: 1,0: 04:6.2) 

Standard stock solution Cr Ferric chloride CS, cobal- 
tous chloride CS, cupric sulfate CS, and dilute hydro¬ 
chloric acid 00 g/L) (9.6: 0.2: 0.2: 0) 

[Notę —Prepare the Standard Solutions immediately ■ 
before use.] 


Standard solution A: Transfer 2.5 mL of Standard stock 
solution A , and dilute with dilute hydrochloric acid 
(10 g/L) to 100 mL. 

Standard solution B: Transfer 2.5 mL of Standard stock 
solution fi, and dilute with dilute hydrochloric acid 
(10 g/L) to 100 mL, 

Standard solution C: Transfer 0.75 mL of Standard 
stock solution C, and dilute with dilute hydrochloric acid 
(10 g/L) to 100 mL 

Sample solution: Prepare as directed in the test for 
Ciarity of Solution. 

Analysis 1 

Samples: Water and Sample solution 
Transfer a sufficient portion of the Sample solution to a 
test tubę of colorless, transparent, neutral glass with a 
fiat base and an internal diameter of 15-25 mm to ob- 
tain a depth of 40 mm. Si mi lar ly transfer water to a 
separate matching test tubę, Compare the Sample so¬ 
lution and water in diffused daylight, viewing vertrcal!y 
against a white background (see Nephelometry, Turbi- 
dimetry, and Visual Comparison (855), Visuat 
Comparison }. 

Acceptance criteria 1; The Sample solution is not morę 
intensely colored than water. if morę intensely colored, 
follow Analysis 2. 

Analysis 2 

Samples: Standard solution A t Standard solution B f 
Standard solution C, and Sample solution 
Transfer a sufficient portion of Standard solution A, Stan¬ 
dard solution B , ano Standard solution C to separate 
test tubes of colorless, transparent, neutral glass with a 
fiat base and an internal diameter of 15-25 mm to ob- 
tain a depth of 40 mm. Compare the Sample solution 
from Analysis I to Standard solution A, Standard solu- 
tion fi, and Standard solution C in diffused daylight, 
yfewing vertlcally against a white background (see 
Nephelometry, Turbtdimetry, and Visua( Comparison 
(855), Visuaf Comparison). 

Acceptance criteria 2: The Sample solution is not morę 
intensely colored than Standard Solutions A, B, and C. 

* REAEMLY CARBONiZABLE SUBSTANCES 

Sample: 1.0 g powdered Citric Add Monohydrate 
Analysis: Transfer the Sample to a 22-mm x 1 75-mm 
test lube previously rinsed with 10 mL of sulfuric add 
and allowed to drain for 10 min, Add 10 mL of sulfuric 
acid, agitate until solution is complete, and fmmerse in 
a water bath at 90 ± 1 Q for 60 ± 0.5 min, keeping the 
level of the acid below the level of the water during the 
entire period, Cool the tubę in running water, and 
transfer the acid to a color-comparison tubę. 
Acceptance criteria: The color of the add is not darker 
than that of a similar volume of Matching Fluid K (see 
Color and Achromidty (631)) in a matching tubę, the 
tubes being observed verticaily against a white 
background. 

* ♦Sterility Tests (71): Where the label States that Citric 

Acid Monohydrate is stenie, it meets the reąuirements for 
Sterility Tests (71) in the retevant dosage form mono- 
graphfs) in which Citric Acid Monohydrate is used.* 

* Water D eter m in ation, Method I (921) 

Sample: 0.5 g of Citric Acid Monohydrate 
Acceptance criteria: 7.5%-9.G% 

ADDITIONAL REQUIREMENTS 

* *Packaging and Storage: Preserve in tight containers. 

No storage reguirements specified. 

* Labeling; Where it is intended for use in dralysis Solu¬ 

tions, it is so labeled. Where Citric Acid Monohydrate 
must be subjected to further processing during the prep¬ 
aration of injeclable dosage forms to en surę acceptable 
Ievels of bacterial endotoxins, it i$ so labeled. Where Cit- 
ric Acid Monohydrate is sterife, it is so labeled. 
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• USP REFERENCE STANDARD! (11) 

USP Citric Acid RS 
USP Endotoxin RS* * 


i/ł 


Citric Acid, Magnesium Oxide, and 
Sodium Carbonate irrigation 

DEFINITION 

Citric Acid, Magnesium Qxide, and Sodium Carbonate Irri¬ 
gation is a sterile solution of Citric Acid, Magnesium Ox- 
rde, and Sodium Carbonate in Water for Injection. It con- 
tains NLT 95.0% and NMT 105.0% of the labeled 
amounts of citric acid (C 6 H B 0 ? ■ H 2 0), magnesium oxide 
(MgG), and sodium carbonate (NaiCOs)* 

IDENTIFICATION 

* A* IoentihcatION TESTS— General, Sodium <191) and Mag¬ 

nesium (191) 

• B. 

Sam ple solution: 10 mL of Irrigation 
Analysis: Add 1 mL of mercuric sulfate TS to the Sample 
solution, heat to boi ling, and add a few drops of potas- 
sium permanganale TS. 

Acceptance criteria: A white precipitate is formed. 

ASSAY 

* Citric Acid 

Mobile phase, Standard preparation 1, and Chromat- 
ographic system: Proceed as directed in Assay for Cit- 
ńc Aad/Citrate and Pbosphate (345)* 

Assay preparation for citric acid/citrate assay: Nomi¬ 
nally 20 pg/mL of citrate from Irrigation in 1 mM of 
sodium nydroxide prepared as follows* Transfer a suita- 
ble volume of irrigation to an appropriately sized volu- 
metrrc fiask, and proceed as directed in Assay for Citric 
Aad/Citrate and Pbosphate (345), Assay Preparation for 
Citric Aad/Citrate Assay, 

Analysis 

Samples: Standard preparation 1 and Assay preparation 
for citric acid/citrate assay 

Proceed as directed in Assay for Citric Add/Citrate and 
Pbosphate (345), Procedurę. 

Caiculate the percentage of the labeled amount of citric 
add monohydrate (GHaG? * H 2 0) in the portion of Irri¬ 
gation taken: 

Resutt = (rufr s ) X (Cs /Cu) x x 100 

r u = peak response of citrate from the Assay 
preparation for citric acid/citrate assay 
r s = peak response of citrate from Standard 
preparation J 

Ci = concentration of Standard preparation 1 
(jig/ml) 

C u = nominał concentration of citric acid 

monohydrate in the Assay preparation for 
citric acid/citrate assay (pg/mL) 

Mrt = mdecuiar weight of citric acid monohydrate, 
210.14 

Mn = molecular weight of citrate, 1894 0 
Acceptance criteria: 95.0%-l 05.0% 

• Magnesium Oxide 

Sample solution: A voIume of Irrigation, nominally 
equivalent to 40 mg of magnesium oxide 
Analysis: Transfer the Sample solution to a beaker eon- 
taining 130 mL of water heated to 75° ± 5°, and add 
4 mL of ammonium chloride T5 and then 5 mL of am- 
monium hydroxide, Mix, and add slowty, with stirrtng, 

8 mL of 8-nydroxyqufnoline TS* After alfowing to stand 
for 30 min at 75°, filter through a sintered-glass crucj- 
ble, previously dried and weigried. Wash the precipitate 
with 50 mL of a warrn mixture of water and 6 N am¬ 


monium hydroxide (45:5), followed by 50 mL of cool 
water* Dry the crucibłe and contents at 105° for 3 h, 
cool, and weigh. 

Determine the eauivalent of magnesium oxide (MgO) 
in the portion of Irrigation taken by multiplying the 
weight of the CiaHuMgN 2 0-! * 2H 2 0 so obtained by 
0.1156 (mg of MgO)* 

Caiculate the percentage of the labeled amount of 
magnesium oxide (MgO) in the portion of Irrigation 
taken, 

Acceptance criteria: 95.0%-105*0% 

* SODIUM CARBONATE 

Sodium chloride stock solution: 4*75 mg/mL of so¬ 
dium chloride, previously dried at 105° for 2 h, in water 
Internal standard solution: 0.636 mg/mL of lithium 
chloride in water 

Standard solution: 0,0475 mg/mL of sodium chloride 
and 0.6296 mg/mL of lithium chloride prepared from 
an appropriate mixture of Sodium chioride stock solution 
and internai standard solution 
Sample stock solution: Nominally equivalent to 
4,4 mg/mL of sodium carbonate from Irrigation driuted 
with water 

Sample solution: 0.044 mg/mL of sodium carbonate 
and 0.6296 mg/mL of lithium chloride prepared from 
an appropriate mixture of Sample stock solution and in¬ 
terna! standard solution 
Instrumental conditlons 
Modę: Flame photometer 
Analytical wavelengths: 591 and 671 nm 
Analysis 

Samples: internal standard solution. Standard solution, 
ano Sample solution 

Concomitantly determine the emittances of the Stan¬ 
dard solution and the Sample solution, adjusting the in¬ 
strument with internal standard solution to zero 
emittance, 

Caiculate the percentage of the labeled amount of so¬ 
dium carbonate (Na>CQi) in the portion of Irrigation 
taken; 

Result = (rv t s9}/ru,67i) x fatn/fosn) x ( C s /Cu ) x (M r i/Hi) x 

100 

ruj 9 t = emittance reading from the Sample solution at 
591 nm 

ryj?} = emittance reading from the Sample solution at 
671 nm 

ri r s/i = emittance reading from the Standard solution 

at 671 nm 

rjjei = emittance reading from the Standard solution 
at 591 nm 

Cs » concentration of sodium chloride in the 
Standard solution (mg/mL) 

Cu = nominał concentration of sodium carbonate in 
the Sample solution (mg/mL) 

M rr = molecular weight of sodium carbonate, 

105.99 

M r 2 = two times the molecular weight of sodium 
chloride, 116.88 

Acceptance criteria: 95 *0%-105.0% 

SPECIFIC TESTS 

* pH (791): 3*8-4.2 

* BACTERJAL Endotokins Test (85): It contains not morę 

than 2.80 USP Endotoxin Units per mL, 

* Other Requirements: it meets the requirements in Injec- 

tions and Impianted Drag Products (1), except that the 
Container may be designed to empty rapidly and may 
exceed 1000 mL in capacity* 

ADDATIONAL requirements 

* Packaging and 5torage: Preserve in single-dose contain- 

ers, preferably of Type I or Type II glass* 
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« USP Reference Standards (11) 
USP Cttric Acid RS 
USP Endotoxin RS 


Cladribine 



CtoHiiCINsOj 285.69 

Adenosine, 2-chloro-2'-deoxy-; 

2-Chloro-2 / -deoxyadenosine [4291-63-8]. 

DEFINITION 

Cladribine contains NLT 98.0% and NMT 102.0% of 
cladribine (CioH^CINsOj), calculated on the anhydrous 
basis* 

IDENTIFICATION 
■ A. INFRARED ABSORPTEON (197K) 

* B. The retention time of the major peak of the Sample 
solution corresponds to tbat of the standard solution , as 
obtained in the Assay. 

ASSAY 
0 Procedurę 

Buffer: Dissotve 9.96 g of triethylamine phosphate in 
500 mL of water. Add another 500 ml of water, and 
adjust with potassium hydroxide to a pH of 6.1. 

Diluent: Methanol and water (10:90) 

Mobile phase: Methanol and Buffer (22:78) 

System suitability solution: 0.02 mg/ml each of USP 
Cladribine RS and USP Cladribine Related Compound A 
RS in Diluent 

Standard solution: 0.5 mg/mL of USP Cladribine RS in 
Diluent 

Sample solution: 0.5 mg/ml of Cladribine En Diluent 
Chrom atographic system 
(See Ch ro tna tog raphy (621), Sys tern S u i ta bi (i ty ♦) 

Modę: LC 

Detector: UV 265 nm 
Column: 4.6-mm x 15-cm; packing LI 
Flow ratę: 1.0 ml/rnin 
Injection volume: 1 0 pL 
System suitability 

Samples: System suitability solution and Standard 
solution 

Suitability requiremenis 

Resolution: NLT 1.5 between the cladribine and 
cladribine related compound A peaks, System suitabih 
i ty solution 

Tailing factor: NMT 2.0 for the cladribine peak, Sys¬ 
tem suitability solution 

Relative standard deviation: NMT 2.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Caiculate the percentage of cladribine (CłoM^CINfOs) in 
the portlon of Cladribine taken: 

Result = (fu/rs) x (C$/Cu) x 100 

Tu - peak response from the Sample solution 

r* = peak response from the Standard solution 

C 5 = concentration of USP Cladribine RS En the 
Standard solution (mg/mL) 

Co - concentration of Cladribine in the Sample . 
solution (mg/imL) 


Acceptance criteria: 98.0%-l 02.0% on the anhydrous 
basis 

IMPURITIES 

* RESIDUE ON IGNITION (281): NMT 0.1% 

Delete the foltowing: 

*■ Heavy Metals, Method II <231): NMT 20 ppm# (otftdai i- 

lan- 2018 ) 

4 ORGANEC IMPURITIES 

Buffer, Diluent, Mobile phase, System suitability solu¬ 
tion, Sample solution, and Chromatographic sys¬ 
tem: Proceed as directed in the Assay. 

System suitability 
Sample: Sys tem s u i tab il i ty solu tio n 
Suitability requlrements 
Resolution: NLT 1.5 between cladribine and 
cladribine related compound A 
Tailing factor: NMT 2.0 for the cladribine peak 
Analysis 

Sample: Sample solution 

Caiculate the percentage of each Empurity in the por- 
tion of Cladribine taken: 

Result = ( tulfj) x 100 

fu = peak response of each individual impurity 
r T - sum of the responses of all the peaks 
Acceptance criteria: See Tobie ?. 


Table 1 


Mamę 

Retention 

Time 

Acceptance 
Criteria, 
NIV1T (%> 

2 , 6 -D iami n opuri ne-2'- 
deoxvriboside 

0.41 

0.20 

2"-Deoxvadenosine 

0.47 

0.20 

2-Chloroadenine 

0.60 

0.20 

Cladribine related 
compound A 

0.91 

0.20 

Any individual urtspectfied 
im purity 

— 

0.10 

Tota] Jmpurities 


TO 


SPEC1FIC TESTS 

* Gftical Rotatidn, Specific Rotation <781S) 

Sample solution: lOmg/mL in dimethylformamide 
Acceptance criteria: -1 7.0° to -21.0° 
o Water Deteriuhnation, Method l (921): NMT 4.0% 

ADDITIONAL REQUIREMENT5 

* Packaging and Storage: Preserve in well-closed contain- 
ers, and protect from light. Storę between 2° and 8°. 

« USP Reference Standard* <11) 

USP Cladribine RS 

USP Cladribine Related Compound A RS 
2-Methoxy-2Cdeoxyadenosine, 

CnHisNsCb 281.27 


CladHIbme Brajedtaofiii 

DEFINITION 

Cladribine Injection is a elear, colorless, stenie, preservative- 
free, isotonic solution. it contains NLT 90.0% and NMT 
11 0.0% of the labeled amount of cladribine 
(Ci^jCINsOj). 
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BDENTIFSCATION 

* A* ULTRAVIOLET ABSOflPTION (197U) 

Sample solution: 0:05 mg/mL of cladribine in water 
Acceptance criteria: Meets the requirements 
« B. The retention time of the major peak of the Sample 
solution corresponds to that of tne Standard solution, as 
obtained in the Assay * 

ASSAY 
o Procedurę 

Buffet: Dissolye 9,96 g of triethylamine phosphate, ac- 
curatdy weighed, in 500 ml of water, and add another 
500 ml of water. Adjust with potassium hydroxide to a 
pH of 6.1. 

[Notę—A lternatively, dissolve 1 3.5 mL of triethylamine in 
1 L of water, and adjust with phosphoric add to a pH 
of 64.] 

Mobile phase: Methanol and Buffer (22:78) 

Diluent: Methanol and water (1 0:90) 

System suitability solution: 0.02 mg/mL each of USP 
Cladribine RS and USP Cladribine ReEated Compound A 
RS in Diluent 

Standard solution: 0.5 mg/mL of USP Cladribine RS in 
Diluent 

Sample solution: NominaHy, equivalent to 0,5 mg/mL 
of cladribine In Diluent from Injection 
Chromatographk system 
(See Chromatography (621}, System Suitability.) 

Modę: LC 

Detector: UV 265 nm 
Column: 4,6-mm x 15-cm; 5-um packing LI 
Flow ratę: 1 mL/min 
Injection volume: lOjil 
System suitability 

Samples: System suitability solution and Standard 
solution 

Suitability requirements 
Resolution; NLT 1.5 between cladribine and 
cladribine related compound A, System suitability 
solution 

Talling factor: NMT 2.0 for the cladribine peak, Sys¬ 
tem suitability solution 

Relative standard deviation: NMT 2,0%, Standard 
solution 
Analysrs 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeied amount of 
cladribine (CmHizCINsOi) in the portion of injection 
taken: 

Result - (ru/n) x (Cs/Cu) x 100 

fu = peak response from the Sample solution 

r$ - peak response from the Standard solution 

Cs = concentration of USP Cladribine RS in the 
Standard solution (mg/mL) 

Cu = nominał concentration of cladribine in the 
Sample solution (mg/mL) 

Acceptance criteria: 90.0%-! 1 0.0% 

IMPUBITIES 
a ORGANIC iMPURiTIES 

Buffer, Mobile phase, Diluent, System suitability sofu- 
tion, and Sample solution: Proceed as directed in the 
Assay. 

Standard solution: 0.01 mg/mL of USP Cladribine RS 
in Diluent 

Chromatographk system: Proceed as directed in the 
Assay. In addition, the run time is NLT 2.5 times of the 
retention time of the cladribine peak for the Sample 
solution. 

System suitability 

Samples: System suitobility solution and Standard 
solution 


Suitability requirements 
Resolution: NLT 1.5 between cladribine and 
cladribine refated compound A, System suitability 
solution 

Talting factor: NMT 2.0 for the cladribine peak, Sys¬ 
tem suitobility solution 

Relative standard deviatton: NMT 5.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of each impurity in the por¬ 
tion of injection taken: 

Result - (ru/fj) x (Ci/Cu) x 100 

ru = peak response of each impurity from the 
Sample solution 

fi - peak response of cladribine from the Standard 
solution 

Cs - concentration of USP Cladribine RS in the 
Standard solution (mg/mL) 

Cu = nominał concentration of cladribine in the 
Sample solution (mg/mL) 

Acceptance criteria: See Tobie h Disregard any impu¬ 
rity peaks less than 0.V%. 


Table 1 


Name 

Retative 

Retention 

Time 

Acceptance 

Criteria, 

NMT f%1 

2,6- D iam i nop u ri n e -2'- 
deoxvribo5ide 

0.41 

0.2 

2'-DeoxvadenG$ine 

0.47 

0.2 

2-Chiaroadentne 

0.60 

0.5 

Cladribine refated 
comDOund A 4 

0.91 

0.2 

CEacfribme 

1.0 

_ 

Any individual, 
unsoecified imourity 

— 

0.2 

Total imourities 


2.0 


4 2-MethoHy-2 r -deoxyaden osinę. 

SPEC I FIC TESTS 

* Bacterial Endotdxins Test (85): NMT 55 USP Endotoxin 
Units/mg of cladribine 

* 5TERIUTY TESTS (71): !t meets the requirements when 
tested as directed for Test for Sterility of the Product to Be 
Examined t Membranę Filtration. 

* PH (791): 5.5-8.0 

* Osmolality AND G5MOLARITY, Osmoloilty (785): 250-370 

m Os mol/kg 

o Particulate Matter in Injections (788): It meets the re- 
quirements for smailwoEume injections. 

® Other Hequireevients: It meets the reguirements under 
Injections and Implanted Drug Products (1). 

ADDDTIONAL REQUIREMENTS 

o Packaging and Storage: Preserve in single-use elear flint 
glass yials. Storę refrigerated at 2°-8°C. Protect from 

* Labeling: Label ii to indicate that it is to be diJuted with 
0.9% Sodium Chloride Injection USP for the single dally 
dose and to be diluted with bacteriostatic 0.9% Sodium 
Chloride Injection USP (0,9% benzyl alcohol preserved) 
to prepare the 7-day infusion solution. 
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* USP Reference Standards (11) 

USP Cladnbine RS 

USP Cladnbine Related Compound A RS 
2-Methoxy-2'’deoxyadeno5ine. 
CnHisNsO, 281 27 
USP Endotoxln RS 


Clarithromycin 



CiaHfisNOu 747.95 

Erythromycin, 6-O-methyh; 
ó-O-Methylerythromydn [81103-11 -9]. 

DEFINIT10N 

Clarithromycin eontarns NLT 96.0% and NMT 1 02.0% of 
clarithromycin (CssHósNOn), calculated on the anhydrous 
basis. 

IDENTIFICATION 

* A. INFRARED AbSORPTSON (197K) 

ASSAV 

* Procedurę 

Solution A, Solution B, Mobile phase, Drluent, Stan¬ 
dard solution 1, Standard solution 2 t Standard solu¬ 
tion 4, Sample solution, and Chromatographic sys¬ 
tem: Froceed as directed in Organie Impurities. 

System suitability 

Sampies: Standard solution 1 , Standard solution 2 ( and 
Standard solution 4 

[NOTĘ—See the relative retention times In Tobie 2 , The 
ty pica I retention time for clarithromycin is about 11 
min.] 

Suitability reguirements 
Tarfing factor: NMT 1.7, Standard solution 2 
Peak-to-valley ratio: NLT 3.0, Standard solution 4 
The Peak-to-valley ratio is calculated as folfows: 

Result = H P /Hv 

Hp = height above the baseline of the 

clarithromycin impurity D peak, Standard 
solution 4 

H v - height above the baseline of the lowest point 
of the curve separating the clarithromycin 
Impurity D peak from the clarithromycin 
peak, Standard solution 4 

Reiative standard deviation: NMT 1.5%, Standard 
solution 1 
Analysis 

Sampies: Standard solution 1 and Sample solution 
Calculate the percentacje of clarithromycin (C^HesNOij) 
in the portion of Clarithromycin taken: 

Result = (ru/rs) x (G/G) x 100 

ru = peak area response from the Sample solution 

rs - peak area response from Standard solution 1 

Cj - concentration of USP Clarithromycin RS in 
Standard solution 1 (mg/mL) 


Cu = concentration of Clarithromycin in the Sample 
solution (mg/mL) 

Acceptance criteria: 9ó*0%~102.0% on the anhydrous 
basis 

IMPURITIES 

° RESIDUE on Ignitiok (281) 

Sample: 0.5 g 

Acceptance criteria: NMT 0.2% 

Delete the foftowing: 

Heavy Metals 

Drluent: 85% v/v dioxane in water 
Lead nitrate stock solution: Dissolve 159.8 mg of lead 
nitrate in 100 mL of water to whrch has been added 
1 ml of nltric acid. Di tu te with water to 1000 mi, Pre- 
pare and storę this solution in glass containers free from 
solubie lead salts. 

Sample solution: 50 mg/mL in Diluent Transfer 12 mL 
of tnis solution to a cojor-comparison Lube. 

Standard solution: 1 ppm of Pb, prepared by diluting 
Lead nitrate stock solution with DiluenL Add 10 mL of 
this solution and 2 mL of the Sample solution to a color- 
comparison tubę. 

Blank: Add 10 mL of Dilueni and 2 ml of the Sample 
solution to a color-comparison tubę. 

Anafysis 

Sampies: Sample solution , Standard solution, and Blank 
To each of the three tubes add 2 mL of pH 3.5 acetale 
buffer, mix, then add 1.2 mL of 
thioacetamide^glycerin base TS, and mlx. 

Acceptance criteria: Compared to the Blank , the Stan¬ 
dard solution shows a slrght brown colon After 2 min, 
any brown rolor In the Sample solution is not morę in- 
tense than Lhat in the Standard solution (NMT 20 pg/g). 

• lOtlkM l-Jan^OlS) 

« Organic Impurities 

Soiution A: 4.76 g/L of monobasic potassium phos- 
phafe. Adjust with dilute phosphoric acid (1 In 10) or 
potasslum hydroxide (45% w/v) to a pH of 4.4. Pass 
this soiution through a Cl 8 filtration kit. 

Solution B: Acetonitrile 
Mobile phase: See Table 1 . 


Table 1 


Time 

(mini 

Solution A 

(%) 

Solution R 

(%) 

0 

75 

25 

32 

40 

60 

34 

40 

60 

36 

75 

25 

42 

75 

25 


Diluent: Acetonitrile and water (1:1) 

Standard solution 1: 1.5 mg/mL of USP Clarithromycin 
RS In acetonitrile and water (1:1). Dissolve flrst in aceto- 
nitrile, using 50% of the finał volume, and dilute with 
water to vol u me. 

Standard solution 2: 75 pg/mL of USP Clarithromycin 
RS from Standard soiution 1 in Diluent 
Standard solution 3: 7.5 pg/mL of USP Clarithromycin 
RS from Standard solution 2 in Diluent 
Standard solution 4: 1.5 mg/mL of USP Clarithromycin 
Identity RS in acetonitrile and water (1:1). Disso!ve first 
in acetonitrile, using 50% of the finał volume, and df 
lute with water to volume, 

Sample solution: 1.5 mg/mL of Clarithromycin in ace- 
tonitnle and water (1:1). Dissolve first in acetonitrile, 
using 50% of the finał volume, and dilute with water to 
volume. 
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Chromatographk system 

(See Chromatograpny (621X System Suitability,) 

Modę: LC 

Detector: UV 205 nm 

Colurnn: 4.6-mm x 10-cm; packfng LI 

Column temperaturę: 40° 

Flow ratę: Tl mL/min 
Injection volume: 10 jiL 
System suitability 

SampJes: Standard solution 2 and Standard solution 4 
[Notę—S ee the relatfve retention tlmes in Table 2 . The 
typical retention time for clarithromycin is about 11 
min.] 

Suitability requirements 
Tailing factor: NMT 1.7, Standard solution 2 
Peak-to-vailey ratio: NLT 3.0, Standard solution 4 
The Peak-to-valley ratio is calculated as follows: 

Result - Hp/Hv 

Hr = height above the baseline of the 

clarithromycin impurity D peak, Standard 
solution 4 

Hv = height above the baseline of the lowest point 
of the curve separating the clarithromycin 
impurity D peak from the clarithromycin 
peak, Standard solution 4 

Analysis 

Samples: DiluentStandard solution 2 , Standard solution 
3 f standard solution 4 f and Sampie solution 
Calculate the percentage of each impurity in the por- 
tion of Clarithromycin taken: 

Result - (rjr 5 ) x (Q/C u ) x(1/f)x 100 

r u - peak response of any individual impurity from 
the Sample solution 

rs = peak response of clarithromycin from Standard 
solution 3 

Cj = concentration of USP Clarithromycin RS in 
Standard solution 3 (mg/mL) 

Cu - concentration of Clarithromycin in the Sampie 
solution (mg/ml) 

F - rdatfve response factor (see Tobie 2) 

Acceptance crrtena: See Table 2. The reporting thres fi¬ 
eld is 0.1%. Disregard the peaks eluting before impurity 
I and after impurity H. 

Any mdividual impurity: NMT 1.0%. NMT four impu- 
rities exceed 0,4%. 

Total impurities: NMT 3.5% 


Table 2 


Karne 

Re lat i ve 
Retention 
Time 

Relatiye 

Response 

Factor 

Clarithromycin impurity h 

0.38 

1.0 

Ciarithromydn Em p u rity A b 
(ciarithromydn F) 

0.42 

1.0 

Ciarithromydn impurity l c 

0.63 

1.0 

Ciarithromydn impurity L d 

0,74 

1.0 

Ciarithromydn imourity B* 

0.79 

1.0 

Clarithromycin Imourity M 1 

0.81 

1,0 

Clarithromycin impurity Ca 

0.89 

1.0 

Ciarithromydn impurity D h 

0.96 

1,0 

Ciarithromydn 

1.0 

_ 

Clarithromycin impurity N 1 

1.15 

TO 

Ciarithromydn related 
comoound Al 

1.27 

TO 

Ciarithromydn impurity F k 

1.33 

TO 

Ciarithromydn impurity P 1 

1.35 

TO 

Ciarithromydn impurity O m 

1.38 

TO 

Ciarithromydn impurity K n 

1,59 

TO 

Clarithromycin impurity C D 

T.72 

3,7 

Clarithromycin imourity Hp 

1.82 

6.7 


J 3-O-Dedad i nosy I- 6-Ometftyl ery Ihrorrtydn A. 
b 2-Demethyl-2Thydroxymethyl)'6-Omethyferythromydn A, 

L Erythromycin A (£)-9-oximie. 
d 6-O-MeŁhylerythromycin (Z)-9-oxime. 
c 6-O-MethyM 5-norerythromydn A, 
t 3"-JV-Demethy|-6-0-m®thyleiythromycin A (£)-9-cuiime. 

3 6-O-Methyferythromycin A (£)-9-oxlme, 

11 3''-/V-Demethy!-ó-Q-methylerythrprnydn A. 

1 (1G£)-1 0,11 -DEdehydro-11 -deoxy-6-0-methylerythromycm A, 

* 6,11 -Dl-O-methylerythromydn A, 

* 6J2-Pi-0-mdhy|erythromycin A. 
f Di-O-jTiethylerythromydn A, 

rtl 6-O-Methylerythromydn A (Z)-9-(O-methyioxime), 

" (|J J 2^5R f 65,75,8ff,9/?,n2>2-Ethyl-6-hydroxy-9-methaxy-T5,7^J1 i 1 3- 
h &xam e Łhyl-8 -[[3.4,6-t rid eoxy - 3-(di me thy I a m i n o)-/3-D-jcy/o-h exa py ra- 
nosyljoxy]-3J 5-dioxabicydo[1Q,2.1]pentadeca-11,1 3-aien-4-one (3-0- 
dec(adinosyl-8,9;10,11 -dianhydro-6-O-methylerythromycSn A)-9J 2- 
hemiketal. 

° 6-O-Methylerythromydn A (E)-9-(0 methyloxime). 
p 3' ł -N-Demethyt3'-A/-iOrmyl-6-0-methy[erythramycin A. 

SPECIFIC TESTS 

* Optical Rotatign (781S), Specific Rotation 

Sampie solution: 10 mg/mL In methylene chlonde 
Acceptance errteria: -94° to “102° (at 20°) 

* Orystauinjty (695); Meets the reguirements 

* pH (791) 

Sampie: 2-mq/mL suspension En methanol and water 
(1:19) 

Acceptance criteria: 8.0-10.0 
« WATER Determinatign (921), Method I: NMT 2.0% 

ADDITIONAL REQUIREMENTS 

* Packaging and Storage: Preserve in tight containers, 

* USP Reference Standard* (11) 

USP clarithromycin RS 
USP Ciarithromydn fdentlty RS 
This is a mixture of clarithromycin, clarithromycin impu 
rity D (3"-N-demelhy]-ó-0-methylerythromydn A; 
C 37 H ć ?NOi 3 733.9), and other impurities. 
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Clarithromycin for Orał Siispension 

DEFINITION 

Clarithromydn for OraE Suspension is a dry mixture of 
Clarithromycin, dispersing agents, diluents, preservatives, 
and flavorings. It contains NLT 90,0% and NMT 115.0% 
of the labeled amount of clarithromycin (CsaH^NOu), the 
labeled amount being 25 mg or 50 mg/mL when consti- 
tuted as directed in the labeling. 

IDENTIFICATION 

* A, The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution , as 
obtained in the Assay\ 

ASSAY 
« Procedurę 

Buffer A: 0,067 M monobasic potassium phosphate 
Buffer B; 0,067 M dibastc potassium phosphate 
Mobile phase: Methanol and &uffer A (60:40), adjusted 
with pnosphoric add to a pH of 3.5, Pass through a 
suitable filter. 

Standard stock solution: Equivalent to 2.1 mg/mL of 
clarithromycin from USP Clarithromycin RS in methanol 
Standard solution: 0,415 mg/mL of clarithromycin 
from Standard stock solution m Mobile phase 
Sample stock solution: Constitute the Clarithromydn 
for Orał Suspension as directed in the labeling. Transfer 
an aliquot of the suspension, eguwalent to 1-2 g of 
clarithromycin, with the aid of 330 mL of Buffer B t to a 
1000-mL volumetric fiask containlng 50 mL of Buffer B, 
Shake by mechanical means for 30 min, and dilute with 
methanol to volume, Sonicate for about 30 min, and 
allow to cool. Dilute with methanol to votume, add a 
magnetic stirring bar, and stir for 60 min. Allow to sel- 
tle, and use the elear supernatant. 

Sample solution: Transfer an aliguot of the Sample 
stock solution , nominałly equivalent to 20 mg of 
clarithromycin, to a 50-mL volumetric fiask, dilute with 
Mobile phase to volume, and pass through a suitable 
filier. 

Chromatographic system 

(See Chromatograpny (621 }, System Suitabllity.) 

Modę: IC 

Detector: UV 210 nm 
Columns 

Guard (optional): Packing LI 
Analytical: 4.6~mm x 15-cm; packing LI 
Column temperaturę: 50° 

Flow ratę: 1 mL/min 
Injection voiume: 50 pL 
System suftabflity 
Sample: Standard solution 
Suitabllity requlrements 
Talllng factor: 1.0-1 J 
Relative standard deviation: NMT 2.0% 

Analysis 

Sam pi es: Standard solution and Sample solution 
CalcuJate the percentage of the labeled amount of 
clarithromydn (C 3 & H^NOb) En the portion of the con- 
stituted Clarithromycin for Orai Suspension taken: 

Result = (r^r/rj) x (Cs/Cu) x 100 

ry = peak area response from the Sample solution 

rs - peak area response from the Standard solution 

Cs = concentration of the Standard solution 
(mg/mL) 

Cu = nominał concentration of clarithromycin in the 
Sample solution (mg/mL) 


Acceptance criterla: 90.0%-115,0% 

PERFORMANCE TESTS 

* Uniformity of Dosage Units (905) (for powder packaged 

in single-unit containers): Meets the reguirements 
» Deliverable VolUME (698) (for powder packaged in multf 
ple-unit containers): Meets the reguirements 

SPECIFIC TESTS 

* FH (791) 

Sample: Use the suspension constituted as directed in 
the labeling. 

Acceptance criteria: 4.0-5.4 

* LOSS ON DRYJNG (731) 

Sample: 1 g 

Analysis: Dfv under vacuum at a pressure not exeeed- 
ing 5 mm of mercury at 60° for 3 h. 

Acceptance criterla: NMT 2.0% 

ADDITIONAL REQUIREMENT5 

* Packaging and Storage: Preserve in tfght containers. 

* USP Reference Standards (11) 

USP Clarithromycin RS 


Clarithromydn Tablets 

DEFINITION 

Clarithromycin Tablets contain NLT 90,0% and NMT 
110.0% of the labeled amount of clarithromycin 
(Q 8 H 6 iN0 13 ). 

IDENTIFICATION 

• A. The retention time of the major peak of the Sample 

solution corresponds to that of tne Standard solution, as 
obtained in the Assay. 

ASSAY 

* Procedurę 

Mobile phase: Methanol and 0,067 M monobasic po¬ 
tassium phosphate (13:7). Adjust with phosphoric add 
to a pH of 4.0, and pass through a suitable filter 
System suitabllity stock solution: 625 pcj/mL of USP 
Clarithromycin Related Compound A RS in methanol 
System suitabllity solution: 125 ug/mL of USP 
Clarithromycin RS from the Standard stock solution and 
125 pg/mL of USP Ciarithromycin Related Compound A 
RS from the System suitability stock solution in Mobile 
phase 

Standard stock solution: 625 jig/mL of clarithromycin 
from USP Clarithromycin RS dissolved in methanol. 
Shake, and sonicate to facilitate dissoiution. 

Standard solution: 125 pg/mL of clarithromycin from 
Standard stock solution in Mobile phase. Pass through a 
suitable filter. 

Sample stock solution: NormnalJy 4 mg/mL of 
clarithromycin from finefy powdered Tablets in metha¬ 
nol. Shake by mechanical means for 30 min to disperse, 
and allow any insoluble matter to settfe. 

Sample solution: 120 fig/mL of clarithromycin From the 
Sample stock solution in Mobile phase . Pass through a 
filter of 0.5-pm or finer porę size. 

Chromatographic system 
(See Chromatograpny (621), System Suitabllity.) 

Modę: LC 

Detector: UV 210 nm 
Column: 4.6-mm x 15-cm; 5-pm packing LI 
[Notę—A guard column containing packing LI may be 
added.] 
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Column temperaturę: 50° 

Flow ratę: 1 ml/min 
Injection volume: 20-50 pL 
System suitability 

Samples; System suitability sofution and Standard 
solu don 

[Notę—T he re[ative retention times for clarithromyein 
and clarithromyein related compound A are 0.75 and 
1.0, respectively.] 

Suitability requirements 
Resolution: NIT 2.0 between clarithromyein and 
darithromyrin related compound A, System suitability 
sotution 

Tai ling factor: 0.9-1.5, Standard solution 
Relative standard deviation: NMT 2.0%, Standard 
soludon 
Analysis 

Samples: Standard sofution and Sampfe soludon 
Calculate the percentage of the labeled amount of 
clarithromyein (CwHwNOi*) ln ^ ie pottion of Tablets 
taken: 

Result - {rJn) x (G/G) x 100 

ry = peak response from the Sampfe soludon 

ń - peak response from the Standard sofution 

Q = concentration of clarithromyein in the 
Standard soludon (pg/mL) 

C u - nominał concentration of the Sample soludon 
(pg/mL) 

Acceptance criteria: 9Q t G%-T10 ł 0% 

PERFORMANCE TESTS 

* Dissolution (711) 

Buffer: Prepare a solution containing 13.61 mg/mL of 
sodium acetate trihydrate in water. Prepare another so¬ 
lution by diluting 5.7 mL of glacial acetie acid with 
water to 1 L Combine portions of the two Solutions to 
obtain a pH of 5.0. 

Medium: Buffer , 900 mL 
Apparatus 2: 50 rpm 
Time: 30 min 

Mobile phase, System suitability sofution, Chromato- 
raphic system, and System suitability: Proceed as 
irected in the Assay : 

Standard stock solution: 625 pg/mL of clarithromyein 
from USP Clarithromyein RS dissolved in Buffer Shake, 
and sonicate to fadlitate dissolution. 

Standard solution: 125 pg/mL of clarithromyein from 
the Standard stock solution in Mobile phase . Pass 
through a suitable filter. 

Sample solution: Dilute with Mobile phase to yield a 
solution containing nominalfy 1 25 pg/mL of 
clarithromyein. 

Analysis 

Samples: Standard soludon and Sample soludon 
Calculate the percentage of the labeled amount of 
clarithromyein (GaHojNOij) dissolved: 

Result = (rjr$) x (Q/G) x 100 

r u - peak area from the Sample solution 

n = peak area from the Standard soludon 

Cs - concentration of the Standard soludon (pg/mL) 
Cy - nominał concentration of the Sample solution 
(ng/mL) 

Tolerances: NLT 80% (Q) of the labeled amount of 
clarithromyein (CgaHwNO,,) is di$solved. 

* Uniformity of Dosage Units (905): Meet the 
reąuirements 

IMPURITIES 

* ORGANIC IMPURITIES 

Solution A: 4,7óg/L of monobasic potassium phos- 
phate adjusted with dilute phosphoric acid (1 in 10) or 
4.5% (w/v) of potassium hydroxide to a pH of 4.4 


Solution B: Acetonitrile 
Mobile phase: See labie L 


Table 1 


Time 

(min> 

Solution A 
<%> 

Solution B 

(%> 

0 

75 

25 

32 

40 

60 

34 

40 

60 

36 

75 

25 

42 

75 

25 


Diiuent: Acetonitrile and water (1:1) 

System suitability solution: 1.5 mg/mL of USP 
Clarithromyein Identity RS in acetonitrile and water 
(1:1). Dtssolve first in acetonitrile, using 50% of the fi¬ 
nał vo)ume, and dilute with water to volume. 

Standard stock solution: i .5 mg/mL of USP Clarithro- 
mycin RS in acetonitrile and water (1:1). Dissolve first fn 
acetonitrile, using 50% of the finał volume, and dilute 
with water to voTume. 

Standard solution 1: 0.075 mg/mL of USP Clarithro- 
mycin RS from Standard stock soludon in Diiuent 
Standard solution 2: 0.0075 mg/mL of USP Clarithro- 
mycin RS from Standard solution I in Diiuent 
Sample solution: Nominally 1.5 mg/mL of clarithro- 
mycin from finely powdered Tablets in acetonitrile and 
water (1:1). Dissolve first in acetonitrile, using 50% of 
the finał volume, and dilute with water to volume. Soni¬ 
cate, and pass through a suitable filter. 
Chromatographic system 
(See Chromatogropny (621), System Suitability .) 

Modę: IC 

Detector: UV 205 nm 

Cofurrm: 4.6-mm x 10-cm; 3.5-pm packing LI 
Colurrm temperaturę: 40° 

Flow ratę: 1.1 mL/min 
Injection volume: 10 pL 
System suitability 

Samples: System suitability sofution and Standard solu¬ 
don I 

[Notę-—S ee Tobie 2 for relative retention times. The typ- 
ical retention time for darithromydn is about 11 min.] 
Suitability reguirements 

Peak-to-valley ratto: NLT 3.0 between clarithromyein 
and clarithromyein impurity D, System suitability solu* 
t/on. Calculate as follows: 

Result = Hp/H v 

Hp ~ height above the baseline of the 
clarithromyein impurity D peak 
Hv = height above the baseline oł the lowest point 
of the curve separating the darithromydn 
impurity D peak from the clarithromyein 
peak 

Tailing factor: NMT 1.7, Standard solution 7 
Analysis 

Samples: Standard solution 2 and Sample soludon 
Calculate the percentage of eath impurity In the por- 
tion of Tablets taken: 

Resuft - (r a /n) x (G/G) x (Vf) x 100 

fu = peak response from the Sample solution 

fj = peak response from Standard soludon 2 

Ci - concentration of clarithromyein in Standard 
solution 2 (mg/mL) 

Cu = nominał concentration of the Sampfe soludon 
(mg/mL) 

F = reiative response factor (see Tobie 2) 

Acceptance criteria: The reporting threshold is 0.1%. 
Disregard the peaks eluting before impurity I and after 
impurity H. 
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Any individuaJ impurity: NMT 1.0%; NMT four impu- 
ritres exceed 0.4%. 

Total impurities: NMl 3.5% 


Table 2 


Na me! 

Relative 

Retention 

Ti m e 

Relative 

Response 

Factor 

Clarithromydn impurity P 

0.38 

TO 

Clarithromydn impurity A Ł 
(darithromycin F) 

0.42 

TO 

darithromycin impurity l e 

0.63 

TO 

Clarithromydn impurity L a 

0.74 

TO 

darithromycin impurity B J 

0.79 

TO 

Clarithromydn impurity M 1 

0.81 

TO 

darithromycin impurity Ca 

0.89 

TO 

Clarithromydn impurity D J1 

0.96 

TO 

Clarithromydn 

TO 

— 

darithromycin impurity N 1 

LI 5 

1.0 

darithromycin related 
compound Ai 

1.27 

TO 

darithromycin impurity F k 

1.33 

TO 

darithromycin impurity P 1 

T3 5 

1.0 

Clarithromydn impurity O m 

1.38 

TO 

darithromycin impurity 

1.59 

TO 

darithromycin impurity G* 

1.72 

3.7 

Clarithromydn impurity 

1.82 

6.7 


13 3-O-0ecladinosyJ-6-O*mellłylerythromycin A. 
b 2-Demethyl-2-(hydroxymethyl)-60-rriethyferyihromydn A. 
c Erythromydn A (E)-9-0xime. 
a 6-O-Methylerythromydn (Z)-9-oxime. 

D 6-G-Methyl-1 5-norerythromydn A. 

I 3"-W-Demethyl-ó-0-methylerythromydn A (£)-9-oxime. 
o 6-O-Methyl erythromydn A (E) -9-0xime* 

II Dem e E hy 1-6-0-melby le 17 tli romydri A. 

k £10£}-10,1 l-DidehydrG-11-deoxy-6-0-melhylerylhromydn A. 

► 6,11 -Dl-C^rnethyterythromycin A. 
k 6,12-Di-O-methylerythrornyrirt A. 

' 4\ 6-Di- Q-me Lhy! e rythromyci n A. 

m ć-G-Methylerythrornydn A (ŻT9-(0-methyloxime). 

n ( 1 5,2fl,5R,65,75,8R,9R,11 Z)-2“Ethy!-6-hydroxy-9-methoxy-1,5,7,9 r l 1J 3- 

hexa melhy l-8-[[3,4, 6-1 r i d goxv- 3 - (di m e thyla m i n o)-fi- D-xyto- h ex a pyra - 
nosyl]oxy]-3,l 5-diioxab[cydo[l 0.2.1 ] pen lad eea-11,1 B-aien-4-one (3-0* 
dedadinosy 1-8,9:10 H 11 -cfianhydro-fi-O-methylerythrorriycin A)-9,12- 
hemiketal. 

* 6-O-MethyJerythramydn A (£)-9-{Q-methyloxirne) 
p 3"-ftLDemethyU3 f V^formyLó-Q-rnethylerythromydn A. 

SIPECIFIC TESTS 
o LOSS ON Drying (731) 

Anatysis: Dry a portton of powdered Tablets under vac- 
uum at a pressure not exceeding 5 mm of mercury at 
110° for 3 h. 

Acceptance criterja: NMT 6.0% 

ADDmONAl REQUE3REMENT5 

* Packaging and Storage: Preserve In tight containers, 
o USP Reference Standards (11) 

USP Clarithromydn RS 
USP Clarithromydn Identity RS 

This is a mixture of clarithromydn, darithromycin impu¬ 
rity D (3"-N-demethyf-ć-Q-methylerythromydn A; 
C 3? H 6 ? NGu 733.9), and other impurities. 

USP CfariLhromydn Related Compound A RS 
6,11-Di-O-methylerythromydn A. 

C^H/iNOn 761.98 


darithromycin Extended-Relea$e 
Tablets 


DEFINITION 

Clarithromydn Extended-Release Tablets contain NLT 90.0% 
and NMT 110.0% of Ihe labeled amount of clarithro- 

mycin (C^aH^NOi 3 ), 

IDENTIFICATION 

* A. The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution, as 
obtained in the 4isay. 

ASSAY 
o Procedurę 

Buffer A: 0.067 M monobasic potassium phosphate 
Mobile phase: Methanol and Buffer A (1 3:7), Adjust 
with phosphoric acid to a pH of 4.0. Pass through a 
suitable fi (ter. 

Standard stock solution: 625 pg/mL of clarithromydn 
from USP Clarithromydn RS in methanol. Shake and 
sonicate, if necessary, to facilitate dissolution. 

Standard solution: 125 pg/mL of darithromycin in Mo¬ 
bile phase from Standard stock sofution . Pass through a 
suitable filter. 

System suitability stock solution: 625 pg/mL of USP 
Clarithromydn Related Compound A RS in methanol 
System suitability solution: 125 jig/mL of USP 
Clarithromydn Related Compound A RS from System 
suitability stock solution and 125 ug/mL of darithro¬ 
mycin from Standard stock solution in Mobile phase 
Sample stock solution: Transfer nominally 2000 mg of 
darithromycin from finely powdered Tablets to a 
500-mL volu mętne fiask with the a id of methanol. Add 
about 350 mL of methanol, and shake by mechanical 
means for 30 min. Dilute with methanol to volumą 
and sonicate for 30 min. Cool to room temperaturę, 
and allow to stand for at least 16 h. Mix, allow any 
insolubte matter to settle, and use the supernatant. 
Sample solution: Transfer 3.0 ml of the Sample stock 
solution to a 100-mL volumetric fiask, and dilute with 
Mobile phase to volume. Pass through a suitable filter. 
Chromatographic system 
(See Chromatograpliy (621), System Suitability ,) 

Modę: LC 

Detector: UV 210 nm 
Cofumns 

Guard (optional): Packing LI 
Analytical: 4.6-mm x 15~cm; packing LI 
Column temperaturę: 50 D 
Fiow ratę: 1 mL/min 
injection voIume: 20-50 pL 
System suitability 

Samples: Standard solution and System suitability 
sofution 

[NOTĘ —The reJative retention times for darithromycin 
and darithromycin related compound A are about 
0.75 and 1.0, respectiveiy.] 

Suitability reguirements 

Resolution: NLT 2.0 between darithromycin and 
darithromycin related compound A, System suitability 
solution 

Tailing facton 0.9-1.5, Standard sofution 
Rełative standard deviation: NMT 2.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
darithromycin (CieHósNOn) in the portion of Tablets 
taken: 


Result - (t/t) x (QfC u ) x 100 
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ru = peak response from the Sample solution 

r$ = peak response from the Standard solu don 

Cs - concentration of clarithromycin in the 
Standard solu don (pg/mL) 

C u = nominał concentration of clarithromycin in the 
Sample soludon (pg/mL) 

Acceptance criteria: 9G.Q%~110.0% 


PERFORMANCE TE5TS 
« Dessolution (711} 

Test 1 

Buffer B; Dissolve 816.5 g of monobasic potassium 
phosphate and 48 g of sod tum hydroxide in about 4 L 
of water, mrx, and dilute with water to 20 L Adjust 
with either concentrated phosphoric acid or 1 N so- 
dium hydroxide to a pH of 6.0 ± 0.05. 

Medium: Buffer B; 900 mL 
Apparatus 2: 75 rpm 
Times: 30, 45, 60, and 120 min 
Standard Solutions: Prepare five Solutions of USP 
Clarithromycin RS dissolved in acetonitrile and diluted 
with Medium , with known concentrations over a rangę 
of about 60-600 pg/mL. 

SampJe solution: Use portions of the sofutton under 
test passed through a polyethylene filter of 35-pm 
porę size. 

Chromatographic system: Proceed as directed in the 
Assay ; except the Injecdon volume \s 50 pL 
Anaiysis 

Samples: Standard Solutions and Sample solution 
Perform a llnear regresston analysis to generale a stan¬ 
dard curve using the peak area of each Standard solu- 
don versus its concentration. Determine the percent- 
age of the labeled amount of clarithromycin 
(CjbH^NOib) dissolved at each specified time intervaj, 
using the peak area of each Sample soiudon and the 
linear regression statistics for the Standard Solutions, 
Toferances: The percentages of the labeled amounts 
of clarithromycin (C^H^NO^) dissolved at the times 
specified conform to Table 1. 


Table 1 


Leve| 

Time 

(min) 

Amount 

Dissolved, 

itidlv1diia| 

Limits 

(%V 

Amount 
DissoEyed, 
Average Limits 
(%) 

U 

30 

NMT 65 


45 

55-85 

_ 

60 

NLT 75 


120 

NIT 85 


12 

30 

NMT 75 

NMT 65 

45 

45-95 

55-85 

60 

NLT 65 

NLT 75 

120 

NLT 75 

NLT 85 



Table 1 (Continued) 


Level 

Time 

Amount 

Di$so1ved, 

lndividual 

Limits 

(%) 

Amount 

DissoJyect, 
Average Limits 
(%) 

L3 

30 

NMT 2 TabEets 
release morę 
than 75%, 
and no indl- 
vidual Tablet 
refeases morę 
than 35% 

NMT 65 


45 

NMT 2 Table ts 
are outside 
the rangę of 

4 5%-95%, 
and no indl 
vldua! Tablet 

15 outside the 
rangę of 

35%-105% 

55-85 


60 

NMT 2 Tablets 
release less 
than 65%, 
and no indr- 
viduaf Tablet 
releases less 
than 55% 

NLT 75 


120 

NMT 2 Tablets 
release less 
than 75%, 
and no indi- 
vidual Tablet 
releases less 
than 65% 

NLT 85 


Test 2 

If the product complies with this test, the labeling indi- 
cates that Et meets USP Dissolution Test 2. 

Buffer C: 0.05 M phosphate buffer with a pH of 6.8, 
contalning 0.5% of sodium iauryl suifate 
Medium: Buffer C; 900 ml, degassed by sonication 
and vacuum 
Apparatus 1: 100 rpm 
Times: 2, 12, and 24 h 

Buffer D: 9.2 g/l of monobasic sodium phosphate 
monohydrate in water, adjusted with phosphoric acid 
to a pH of 2.5 prior to finał dilution 
Mobile phase: Methanol and Buffer D (65:35) 
Standard solution: 0.56 mg/ml of USP Clarithromycin 
RS in a solution of methanol and Medium (1 En 10). 
Dissolve first in methanol using 10% of the finał vol- 
ume, and dilute with Medium to volume. 

SampJe solution: Centnfuge the solution under test at 
2500 rpm for 10 min. 
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Chromatographic system 

(See Chromatograpny {621), System Suita hi lity.) 
Modę: LC 

Deteetor: UV 210 nm 

Column: 4.6-mm x 15-om; 5-pm packing LI 

Column temperaturę: 50° 

Flow ratę: 1 ml/min 
Injection voiume: 5 |uL 
System surtaforlity 
Sample: Standard soiution 
Suitability regurrements 
Tailing factor: NMT 2,0 
Relative standard devratlon: NMT 2.0% 
Analysls 

Sampies: Standard soiution and Sample soiution 
Calculate the percentage of the labeled amount of 
clarithromycin (C 3 @H 6g N0 13 ) dissoh/ed at each time 
point (Q t ): 

Qz - (rulK) x (Cs/L) x Vx 100 


Qu - [Qi x (Vs/V)] + [(Wr 5 ) x (G/l) x (V- V 5 ) x 100] 


Qz 4 = [Qz x (V s /V)] 4 [Q u x V S /(V- 2Vs)] 4 [(Wr s ) x 
(G/L) x (V- 2'Vs) x 100] 

tu = peak response from the Sample soiution 

rs - peak response from the Standard soiution 

G - concentration of clarithromycin m the 
Standard soiution (mg/mL) 

V - volume of Medium, 900 ml 
V$ - volume of the sample withdrawn at each time 
point (ml) 

i - label daim (mg/Tablet) 

Tolerances; The percentages uf Ihe labeled amuunU 
of clarithromycin (GbH^NOh) dissolyed at the times 
specified conform to Acceptance Tobie 2 in Dissolution 
( 7 11 ). 


Table 2 



Amount 

Time 

Dlssolved 

(h) 

(%) 

2 

NMT 20 

12 

45-70 

24 

NLT 80 


Test 3 

If the product complles with this test, the [abeling indi- 
cates that if meets USP Dissolution fest 5, 

Buffer E: DissoJve 3,59 g of sod i urn acetate trihydrate 
and 11.0 ml of 2 N acetic acid in 1000 mL of water, 
Adjust with 2 N acetic acid to a pH of 4.75. 

Medium: Buffer £; 1000 mL 
Apparatus 1: 10 mesh; 50 rpm 
Times: 1, 2, 4, 8, and 12 h 

Buffer F: 9,12 g/L of monobasic potassium phosphate 
in water 

Mobile phase: Methanol and Buffer F (65:35). Adjust 
with phosphoric acid to a pH of 4.0, 

Standard stock soiution: 625 pg/mL of clarithromycin 
from USP Clarithromycin RS in methanol. Shake and 
sonicate, if necessary, to dissolve. 

Standard soiution: 125 ]ig/mL of clarithromycin from 
Standard stock soiution in Mobile phase 
System suitabiUty stock soiution: 625 pg/mL of USP 
Clarithromycin Reiated Compound A RS in methano] 
System suitability soiution: 125 pg/mL of clarithro¬ 
mycin reiated compound A from System suitability 
stock soiution and 125 pg/mL of clarithromycin from 
Standard stock soiution in Mobile phase 


Sample soiution: Withdraw 10 mL of the soiution 
under test from each vesse3 and replace with 10 mL of 
Medium. Transfer 3 mL of the withdrawn soiution to a 
25-mL vo!umetric fiask, and dilute with Mobile phase 
to volume. Pass through a filier of 0,45-pm porę size. 
Chromatographic system 
(See C hromatograpny (621), System Suitability.) 

Modę: LC 

Deteetor: UV 21 0 nm 

Column: 4.ó-mm x 15-cm; 5~pm packing LI 

Column temperaturę: 50° 

Flow ratę: 1 mL/min 
injection volume: 50 pL 
System suitability 

Sampies: Standard soiution and System suitability 
soiution 

[Notę—T he relative retention times for clarithromycin 
and clarithromycin reiated compound A are about 
0,75 and 1.0, respectivelyd 

Suitability requirements 

Resolution: NLT 2.0 between clarithromycin and 
clarithromycin reiated compound A, System suitabiF 
ity soiution 

Tailing factor: 0.9^2, Standard soiution 
Relative standard deviation: NMT 2.0%, Standard 
soiution 
Analysls 

Sampies: Standard soiution and Sampie soiution 
Calculate the percentage of the labeled amount of 
clarithromycin (GeH^NOiO dissolved at each time 
point (Qr): 

Q; - (rjr 5 ) x (Ci/L) x Vx^ 00 


Qi = [Qi x (V s /V)] + f (rufti x (G/L) x (V - x 100] 

Qa - [Q? x (V s /V)] + [Q 2 x Vsf{V- 2V S )] 4 [(ru/rs) x 
(Cs/L) x (V- 2V S ) x 100] 


Qs = [Qi x m/V)] + [Q 2 x Vd(V - 2V S )] 4 [Q 4 x 
Vs/(V- 3\A)J + [(ru/rs) x (G/L) x (V - 3I/ S ) x 100] 


Qu = [Q? x (VdV)] 4 [Qż x Vs/(V- 2Vs)] 4 [Q 4 x 
Vst(V- 3 Vs)} 4 [Q s x Vs/(V - 4 LA)] 4 [(rjr 5 ) x (G/L) x 
(V- 4Vs) x 100] 


ru - peak response from the Sample soiution 

fi = peak response from the Standard soiution 

G - concentration of clarithromycin in the 
Standard soiution (mg/ml) 

V = volume of Medium, 1000 mL 
Vs - volume of the sample withdrawn at each time 
point (mL) 

L - label cfaim (mg/Tablet) 

Tolerances: The percentages of the labeled amount of 
clarithromycin (GaH^NOn) d!ssolved at the times 
specifled conform to Acceptance Table 2 in Dissolution 
(711), 


Table 3 


Time 

m 

Amount 

Dlfsohred 

£%) 

i 

NMT 15 

2 

10-30 

4 

35-55 

a 

NLT 80 

12 

NLT 90 
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Test 4 

If the product complies with thfs test, the labełing indi- 
cates that it meets USP Dissolution Test 4. 

Buffer G: 6.8 g/L of potassium dihydrogen phosphate 
and 0.18 g/L of sodium hydroxide in water, Adjust 
with dilute sodium hydroxide or phosphoric acid to a 
pH of 6.0 ± 0.1. 

Medium: Buffer G; 900 mL 
Apparatus 2: 50 rpm 
Times: 2, 4, 8, and 12 h 

Buffer H: 6.8 g/L of potassium dihydrogen phosphate 
in water. Adjust with dilute sodium hydroxide or phos¬ 
phoric acid to a pH of 4.5 ± 0.1, 

Mobile phase: Methanol and Buffer H (64:36) 
Standard solution: 0.4 mg/mL of USP Clarithromycin 
RS in methanol and Medium (4:96). Dissolve first in 
Medium, using 60% of the finał volume. Sonicate 
about 10 min untif disso!ved. Add methanol, using 4% 
of the finał vofume. Dilute with Medium to volume. 
Sam ple solution: Use the solution under test, passed 
through a suitable fElter of 0.45-pm porę slze. 
Chromatographic system 
(See Chromatograpny (621), System Suitobiiity.) 

Modę: LC 

Detector: UV 203 nm 

Column: 4.0-mm x 12.5-cm; 5-pm packing L7 
Column temperaturę: 30° 

Flow ratę: 1 ml/min 
Injection volume: 20 pL 
System suitabMity 
Sample: Standard solution 
Suitability requirements 
Tai ling factor: NMT 2.0 
Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Determine the concentrarion, In mg/mL, of clarithro¬ 
mycin (CaaHń?NO b) in the Sample solution at each 
tirne point: 

Result = (rufrs) x Cs 

r u - peak response from the Sample solution 

r 5 - peak response from the Standard solution 

Cs - eon centra ti on of the Standard solution 

(mg/mL) 

Calculate the percentage of the iabeled amount of 
clarithromycin (CasH^NO^) disso!ved at each time 
point (Qr): 

Qi = (ru/r,) x (G/L) x Vx 100 


04 - [Q* x (VsiV)\ + [(r u /r s ) x (Cdi) x (V - Vs) x 100] 


Qb = lQz x (V s /V)\ + [Q, x VJ(V- 214 )] + [(ru/n) x 
(Cs/L) x(V~2V s )x 100] 


Qn = [G* x (VdV)] + [Q, x Vd(V- 2V S )] + [Q 8 x 
Vs/(V~ 3V,)]+ [(r u /n) x (Cs/L) x (V - 3IA) x 100] 

fu = peak response from the Sample solution 

fs - peak response from the Standard solution 

Cs = concentration of clarithromycin in the 
Standard solution (mg/mL) 

V - volume of Medium, 900 mL 
Vs - volume of the sample withdrawn at each time 
point (mL) 

L - Jabel daim (mg/Tablet) 

Tolerances: The percentages of the Jabeled amount of 
clarithromycin (C^aH^NOn) dissolved at the times 
specified conform to Acceptance Tobie 2 in Dissolution 
( 7 11 ). 


Taijle 4 



Amount 

Time 

PIssoIved 

(b) 


2 

NMT 25 

4 

20-40 

8 

45-75 

12 

NLT 80 


u UNiFORMiTY OF Dosage Units (905): Meet the 
reguirements 

ADDITIONAL REQUIREMENTS 

o Packaging and Storage: Preserve in well-closed eon tai n- 
ers, protected from light Storę at 25°, excursions permit- 
ted between 15° and 30°. 

« Labełing: When morę than one Dissolution test is given, 
the labełing States the Dissolution test used oniy if Test I 
is not usedT 

• USP reference standards (11) 

USP Clarithromycin RS 

USP Clarithromycin Related Compound A RS 
6,1l-Di-O-methylerythromydn A. 

CsJtbiNOu 762.00 


Clavulanate Potassiym 



CaHflKNOj 237.25 

4-Oxa-l -azabicyclo[3.2,Q]heptane-2-carboxyIic acid, 
3-(2-hydroxyethylidene)-7-oxo-, monopotassium salt, 2R- 
(2a,3Z,5cx)-; 

Potassium (Ź)-(2R t 5/?)-3-(2-hydroxyethy(Edene)-7~oxo-4-oxa- 
1-azabicydo[3.2.0]heptane-2-carboxyfate [611 77-45-5]. 

DEFINITION 

Clavulanate Potassium contains the equivalent of NLT 
75.5% and NMT 92.0% of davulamc acid (C s H 9 NO s ), cal- 
culated on the anhydrous basis. 

HDENTDFICATION 

* A. The retention time of the major peak for clayulanic 

acid in the Sample solution corresponds to that in the 
Standard solution , as obtained in the Assay , 

* B, Identification Tests—General, Potassium (191): 

Meets the requirements 

ASSAY 

* Procedurę 

Solution A: 7.8 mg/mL of monobasic sodium phos¬ 
phate in water. Adjust with phosphoric acid or 10 N 
sodium hydroxide to a pH of 4.4 ± 0.1 before finał 
dilution. 

Mobile phase: Methanol and Solution A (1:19) 

Standard solution: 0.25 mg/mL of USP Clavulanate 
Lithium RS tn water 

System suitability solution: 0.5 mg/ml of arnoxidllrn 
dissolved in Standard solution 

Sample solution: 0.25 mg/mL of Clavulanate Potassium 
in water 
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Chromatographk system 

(See Chromatography (621X System Suit a bill ty.) 

Wiodę: LC 

Detector: UV 220 nm 

Column: 4-mm x 3G-cm; 3- to 10-fim packing LI 
Flow ratę: 2 m L/min 
Injection size: 20 pL 
System suitability 

Sam pies: Stanaard solution and System suitability 
salution 

[NOTĘ—-The relatiye retention tirnes for davulanlc add 
and amoxicilJin are about 0.5 and 1.0, respectivety.] 
Suitability requirements 

Resolution: NLT 3.5 between the amoxid!lin and 
ciavulanie acid peaks, System suitability solution 
Column efficiency: NLT 550 theoretical piates, 5ton- 
dord solution 

Tai ling facto r: NMT 1.5, Standard solution 
Relative standard deviatfon: NMT 2-0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Calcu fate the percentage of C a H ? N0 5 in each mg of 
Clavulanate Potassium taken; 

Result = (r^/rs) x (Cs/Oj) x P x F x 100 

ru - peak response from the Sample solution 

r$ = peak response from the Standard solution 

Cs - concentration of USP Clavulanate Lithium RS 
in the Standard solution (mg/mL) 

Cu - nominał concentration of Clavulanate 

Potassium in the Sampie solution (mg/mL) 

P = designated potency of USP Clavulanate 
Lithium RS, in pg/mg of clavulanic acid 
F = unit conversion factor, O. G01 mg/pg 
Acceptance criteria: 75.5%-92.0% on the anhydrous 
basis 

1MPURITIES 
Organie Impurities 
® Procedurę i 

Soiution A: 0.05 M monobasic sodium phosphate, Ad- 
just with phosphonc acid to a pH of 4.0 ± 0.1. 

Soiution B: Methanof and Solution A (1:1) 

Mobile phase: See the gradient table beJow. 


Time 

(min) 

Solution A 

(%> 

Solution B 

r/al 

0 

100 

0 

4 

100 

0 

15 

50 

50 

18 

50 

50 

24 

100 

0 


Standard soiution: 0.1 mg/mL of USP Clavulanate 
Lithium RS in Soiution A 

Sample soiution: 10.0 mg/mL of Clavulanate Potas¬ 
sium in Solution A 

System suitabjfity soiution: 0.1 mg/mL each of USP 
Clavulanate Lithium RS and amoxiciilin in Solution A 
Chromatographk system 
(See Chromatography {621), System Suitability.) 
Modę: LC 

Detector: UV 230 nm 

Column: 4.6-mm x 10-cm; 5-pm packing LI 

lemperature: 40° 

Flow ratę: 1 mL/min 

[NoiE“The system is eguilibrated for 15 min with 
100% Solution A.] 

Injection size: 20 jiL 
System suitability 

Samples: Standard soiution and System suitabiiity 
solution 


[Notę—T he relative retention tlmes for clavuiantc acid 
and amoxicillIn are about 1.0 and 2.5, respectively.] 
Suitability reguiremenfcs 
Resolution: NLT 13 between fhe davulanic acid 
peak and the amoxidlfin peak, System suitability 
solution 

Column efficiency: NLT 2000 theoretical piates 
from the elavu!amc acid peak, System suitability 
soiution 

Tailing factor: NMT 2.0 for the davuiamc acid peak, 
System suitabiiity soiution 

Relative standard deviation: NMT 2%, Standard 
solution 

Analysis 

Samples: Standard soiution and Sample soiution 
Calculate Lhe percentage, in terms of davulanate po¬ 
tassium equivalent, of each Impurity in the Clavu- 
lanate Potassium taken: 

Result = (r y /rs) x (C s /Cu) x (M r i/M r z) x 100 

ru - peak response of an individual impurity peak 
from Lhe Sample soiution 

r$ - peak response of clavulanic acid from the 
Stern dard soiution 

Cs - concentration of the Standard soiution 
(mg/mL) 

Cu = nominał concentration of Clavulanate 
Potassium from the Sampie soiution 
(mg/mL) 

Mn = motecular weight of davulanate potassium, 
237.3 

Mn* = molecular weight of davulanate lithium, 

205.1 

Acceptance criteria 
To tal impurities: NMT 2% 

• Procedurę 2 : Limit oe Clavaivi-2-Carboxvlate Potassium 
Mobile phase: 0.1 M monobasic sodium phosphate. 
Adjust with phosphonc acid to a pH of 4.0 ± 0.1. 
Standard solution: 5 pg/mL of USP Clavam-2-Carbox- 
ylate Potassium RS in water 

Sample solution: 10 mg/mL of Clavulanate Potassium 
in water 

Chromatographk system 

(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 21 0 nm 

Column: 4-mm x 30-cm; 3- to 10-pm packing LI 
Flow ratę: 0.5 mL/min 
injection size: 20 pL 
System suitability 
Sample: Stanaard solution 

[NOT-E—The relatwe retention times for davam-2-car- 
boxylic acid and davulanic acid are about 0.7 and 
1.0, respectiveiy.] 

Suitability requirements 
Column efficiency: NLT 4000 theoretical piates 
Tailing factor: NMT 1.5 
Relative standard deviation: NMT 5% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of davam-2-tarboxylate po¬ 
tassium in Lhe sample taken: 

Result - (ru/rs) x (Cs/Cu) x F x 100 

ru = peak response from the Sample solution 

r$ - peak response from the Standard solution 

Cs = concentration of the Standard solution 
(pg/mL) 

Cu = nominał concentration of Clavulanate 

Potassium in the Sample solution (mg/mL) 

F - unit conversion factor, 0.001 mg/pg 
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Acceptance criteria: NMT 0.01% 

* Procedurę 3: Limit qf Aliphatic Amines 

Internal standard solution: 50 pL of 3-methyl-2-penta- 
nonę En water to 100 mL 

Standard solution; Dissofve 80.0 mg of each of the 
following amines in 2 N hydrochloric acid: 1,1-dimeth- 
ylethylamine, diethylamine, tetramethylethyl- 
enediamine, 1,l,3,34:etramethylbutyfarmne, and N,N'- . 
difsopropyiethylenediamfne. Dii u te with 2 Ń hydrothb- 
ric acid to 200.0 mL. Transfer 5.0 mL of this solution to 
a centrifuge tubę. Add 5,0 ml of Internal standard solu¬ 
tion , 10,0 mL of 2 N sodium hydroxide, 5,0 mL of iso- 
propyl alcohol, and 5 g of sodium chEoride. Shake for 1 
min, and centrifuge to separate the layers. Use the up- 
per layer. 

Sampie solution: Transfer 1.0 g of Clavulanate Potas- 
sium to a centrifuge tubę, add 5.0 mL of Internal stan¬ 
dard solution , 5.0 mL of 2 N sodium hydroxide, 

10.0 mL of water, 5.0 ml of isopropyt alcohol, and 5 g 
of sodium chloride. Shake for 1 min, and centrifuge to 
separate the layers. Use the upper layer. 

Chromatograpnic system 
(See Chromatagraphy {621), System Suitability.) 

Modę: CC 

Detector: Flame ionrzatron 

Column; 0.53-mm x 50-m capillary fused silica col- 
umn that contains a 5-jim film coating of stationary 
phase C41 
Temperaturo 
Injector: 200° 

Detector: 250 Cł 

Cofumn: See the temperaturę program table below. 


Initial 

Temperaturę 

n 

Temperatura 

Ramp 

C/mln) 

Finał 

Temperaturę 

n 

Hołd Time at 
Finał 

Temperaturę 

(mini 

35 


35 

7 

35 

30 

150 

15 


Carner gas: Helium 
Flow ratę: 8 mt/min 
Split ratio: 1:10 
Injectron size: 1 pL 
Analysls 

Sampfes: Standard solution and Sample solution 
[Notę—S ee the table below for relative retention 
times.] 


Cs = concentration of the reievant analyte fn the 
Standard solution 

Cu = nominał concentration of Clavulanate 
Potassium in the Sampie solution 
Caicufate the percentage of any individual impurity 
for which no re!evant reference compound ls 
provided in the Standard solution by the same 
formula, except for rs use the peak response 
corresponding to the 1,1-di methyiethy laminę peak. 
Acceptance criteria 

Total of all aliphatic amines: NMT 0.2% 
o Procedurę a : Limit of 2-Ethvlhexanoic Acid 

interna! standard solution: 1 mg/rnL of 3-cyclohexyT 
propionEc acid in cyclohexane 
Standard solution: 1.5 mg/mL of 2-ethylhexanoic acid 
Sn internal standard solution . Transfer 1.0 mL of this so- 
iution to a centrifuge tubę, and add 4,0 mL of 4 N hy¬ 
drochloric acid. Shake for 1 min, and aliow the phases 
to separate, centrifuging if necessary. Withdraw the 
lower phase, and reserve the upper phase. To the 
lower phase add 1.0 mL of internal standard solution , 
and shake for 1 min. Aliow the phases to separate, cen- 
trifugmg if necessary. Withdraw the upper phase, and 
combine with the reserved upper Eayer. 

Sampie solution: Transfer 300 mg of Clavulanate Po¬ 
tassium to a centrifuge tubę. Add 4.0 mL of 4 N hydro¬ 
chloric acid, and shake with two suctessive 1.0-mL por- 
tions of the Internal standard solution. Aliow the phases 
to separate, centrifuging if necessary. Use the conv 
bfned upper phases. 

Chromatographic system 
(See Chromatography (621), System Suitabillty.) 

Modę: CC 

Detector: Flame ionization 

Column: 0,53-mm x 25-m capillary fused silica; 1-jim 
film coating of stationary phase G35 
Temperaturę 

Injector temperaturę: 200° 

Detector temperaturę: 300° 

Column temperaturę: See the temperaturę pro¬ 
gram table below. 


Initial 

Temperaturę 

Cl 

Temperaturę 

Ramp 

(VmiiQ 

Finał 

Temperaturę 

n 

Hołd Time at 
Finał 

Temperatura 

(mini 

40 


40 

2 

40 

30 

200 

3 


Name 

Relative 

Retention Time 

1.1 -Dimethylethylamine 

0,55 

Diethylamine 

0.76 

3-Methy 1 -2-penta none (internal 
standardu 

TO 

Tet ra m ethy Eeth v 1 e ned i a m in e 

1.07 

1,1,3.3-Tetra methyl butylami n e 

1.13 

N, /ST-DiEsopropylethylenediamine 

1,33 

0 i 5 (2 -m ethy lamin o)et hy 1 eth ep 

1.57 


J The rdative retention tmne for this compound is provided for Information 
only; bE5(2-roethyliimFno)ethyl ether is not a component of the Standard 
solution , 


Carrrer gas: Hydrogen 
Flow ratę: 100 cm/s 
Injection size: 1 pL 
System suitabrlity 
Sampie: Standard solution 
Suitability requirements 

Resolution: NLT 2,0 between the 2-ethylhexanoic 
acid peak and the 3-cyclohexylpropionic acid peak 
Analysis 

Sam pies: Standard solution and Sampie solution 
Calculate the percentage of 2-ethylhexanoic acid in 
the Clavu!anate Potassium taken: 

Result = (Ru/Rs) x (C 5 /Cu) x 100 


Calculate the percentage of each impurity En the 
Clavulanate Potassium taken: 

Result - (fu/r 5 ) x (Cs/Cu) x 100 

ru = peak response for an individuaf impurity from 
the Sampie solution 

f 5 - peak response for the releyant analyte from 
the Standard solution 


Ru = peak area response ratio of 2-ethylhexanoic 
acid to 3-cyclohexylpropionic acid from the 
Sampie solution 

Rs - peak area response ratio of 2-ethyfhexanoic 
acid to 3-cyclohexylpropionic add from the 
Standard solution 

C s ~ concentration of 2-ethylhexanoic add in the 
Standard solution (mg/mL) 

Cu - nominał concentration of Clavulanate 

Potassium In the Sampie solution (mg/mL) 
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Acceptance criteria: NMT 0.8% 

SfPECIFIC TESTS 

• Bacteriai Endotoxins Test (85); Where the label States 
that Oavulanate Potassium is stenie or must be subjected 
to further processing during the preparation of injectable 
dosage forms, it contains NMT 0.03 USP Endotoxm Unit/ 
mg. 

® Sterility Tests (71): Where the label States that Clavu- 
lanate Potassium rs stenie, it meets the reguirements 
when tested as dfrected under Test for Sterility of the 
Product to Be Examined, Membranę Filtration * 

• pH (791): 5.5-8.0, in a 10 mg/mL solution 

e Water Determination, Method I (921): NMT 1.5% 

ADDITIONAL REQUIREMENT$ 

• PACKAGING and Storage: Preserve in tight containers. 

® Labeung: Where it is intended for use in preparing in~ 

jectable dosage forms, the label States that it is stenie or 
must be subjected to further processing during the prep- 
aration of injectable dosage forms. 

• USP Reference Standards (11) 

USP Clavam-2-Carboxytate Potassium RS 
USP Clavulanate Lithium RS 
USP Endotoxin RS 


Clemastine Fumarate 


Modę: LC 

Detector: UV 220 nm 

Column: 4.6-mm x 5-cm; 1,8-pm packing L7 
Flow ratę: 1.2 mL/min 
Injection volume: 5 pL 
Run time: 3 min 
System suitability 
Sample: Standard solution 
Suitability reguirements 
Tailing factor: NMT 1*8 for clemastine 
Relative standard deviatfon: NMT 0,73% for 
clemastine 
Analysrs 

Samples: Standard solution and Sample solution 
Calculate the percentage of clemastine fumarate 
(GnH^CINO - GH 4 0.t) in the portion of Clemastine 
Fumarate taken: 

Result = ( r u /rs ) X (C s/Cu) x 100 

fu = peak response of clemastine from the Sample 
solution 

rj = peak response of clemastine from the Standard 
solution 

Cs = concentration of USP Clemastine Fumarate RS 
in the Standard solution (mg/mL) 

Cu = concentration of Clemastine Fumarate in the 
Sampie solution (mg/mL) 

Acceptance criteria: 98,0%-] 02<0% on the drled basis 

1MPURIT1E5 



QiH 2 dCINO C,H Jt 0 4 459,96 

Pyrrolidine, 2-[2-[i-(4-chloropheny[)-1-phenylethoxy]ethyl]- 
1-methyl-, [ft-(R*,/?*)]-, (F)-2-butenedioate (1:1); 
(+)-(2fl)-2-[2-[[[(fl)-p-Chloro-a“methyl-Gt-pheny[benzylJ-ox- 
y]ethyl]-1-methylpyrrolidine fumarate (1; 1) [14976-57-9]. 

DEFINITION 

Clemastine Fumarate contains NLT 98.0% and NMT 
102.0% of cieniastine fumarate (GihhsCINO ■ CfLLCLO, 
calculated on the drled basis. 

IDENTIFICATION 

• A* INFRARED ABSORPTION (197M) 

• B. The retention times of the fumarate and clemastine 

peaks of the Sample solution correspond to those of the 
Standard solution , as obtained in the Assay * 

ASSAY 

• Procedurę 

Buffer: 4.1 g/L of monobasic potassium phosphate in 
water. Adjust with phosphoric add to a pH or 4.0. 
Mobile phase: Methanol, acetonitrile, and Buffer 
(35:35:30) 

Standard solution: 0.28 mg/mL of USP Clemastine 
Fumarate RS in Mobile phase 
Sample solution: 0*28 mg/mL of Clemastine Fumarate 
in Mobiie phase 
Chromatographic system 
(See Chromatograpny (621), System Suitability .) 


Delete the foUowtng: 

*• Heaw Metals, Method It (231): NMT 20 ppm. (omd.ii, 

Jan-aOTS) 

O ORGANIC Iimpurities 

Buffer: 4*1 g/L of monobasic potassium phosphate in 
water. Adjust with phosphoric acid to a pH of 4.0. 
Solution A: Methanol, acetonitrile, and Buffer 
(35:35:30) 

Solution B: Methanol, acetonitrile, and Buffer 
(40: 37*5: 22.5) 

Mobile phase: See Tobie h 


Table 1 


Time 

(min 1 ) 

Solution A 

m 

Solution B 

(%) 

0 

100 

0 

3 

100 

0 

3.1 

0 

100 

18 

0 

100 

18,1 

100 

0 

25 

100 

0 


Standard stock solution 1: 0.14 mg/mL of USP 
Clemastine Fumarate RS in Solution A. Sonication may 
be needed to aid dissolution. 

Standard stock solution 2: 0*14 mg/mL of USP 
4-ChIorobenzophenone RS in methanol. Sonication may 
be needed to aid dissolution* 

5ensitivity solution: 0*14 ug/mL of USP Clemastine 
Fumarate RS in Soiution A from Standard stock solution 1 

Standard solution: 0*28 pg/mL of USP Clemastine 
Fumarate RS and 0.36 jag/mL of USP 
4-Chlorobenzophenone RS in Solution A from Standard 
stock solution 1 and Standard stock solution 2 t 
respectively 

Sample solution: 0,28 mg/mL of Clemastine Fumarate 
in Solution A 
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Chromatographrc system 

(See Chromatograpny (621), System Suitability,) 

Modę; LC 

Detector: UV 220 nm 

Column: 4,6-mm x 5-cm; 1.8-jim packi ng 17 
Flow ratę: 1.2 ml/min 
Injectiort volume: 50 pL 
System suitability 

Sam pies: Sens/dWfy solution and Standard soiution 
Suitability requirements 
Resolution: NLT 1.5 between clemastine and 
4-chlorobenzophenone, Standard solution 
Reiative standard deviation: NMT 2.0% for clemas¬ 
tine, Standard solution 

Signal-to-noise ratio: NLT 50 for clemastine, Sensitiv- 
ity solution 
Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of 4-chlorobenzophenone in 
the pordon of Clemastine Fumarate taken: 

Result = ( ru/rs ) x (CdCu) x 1 00 

ru - peak response of 4-chlorobenzophenone from 
the Sample solution 

fs = peak response of 4-chlorobenzophenone from 
the Standard solution 

Cs - concentration of USP 4-Chlorobenzophenone 
RS in the Standard solution (jig/mL) 

Cu = concentration of Clemastine Fumarate in the 
Sample solution (pg/mL) 

Calculate the percentage of any indh/idual unspedfied 
impurity in the pordon of Clemastine Fumarate taken: 

Result - (fu/r 5 ) x (Cs/C u ) x 100 

ry = peak response ot each indMdual unspedfied 
impurity from the Sample solution 
r$ - peak response of clemastine from the Standard 
solution 

Cs - concentration of USP Clemastine Fumarate RS 
in the Standard solution (mg/mL) 

Cu ~ concentration of Clemastine Fumarate in the 
Sample solution (mg/mL) 

Acceptance criteria: See Tahle 2. Disregard peaks hav- 
ing areas less than 0,05% of clemastine. 


Tabfe 2 


Marne 

Relative 

Retention 

Time 

Acceptance 

Criteria, 

NMT (%\ 

Fumaric add a 

0.5 


Clemastine 

1.0 

_ 

4 - C h 1 0 rob e nzo phe- 
none 

1,7 

0.15 


n Salt eounier fon Ss Included in thfs table for Identification purposes only. 


Table 2 (Continued) 


Name 

Relatsve 

Retention 

Time 

Acceptance 

Criteria, 

NMT (%1 

Any indMdual un- 
soecified impurity 

— 

0.10 

Total impurities 

— 

1.0 


S a Et counter fon Es induded in t Uh table for Identification purposes only. 


SPECBFIC TESTS 

® OPTICAL Rgtation, Specific Rotation <781S) 

Sample solution: 10 mg/mL in methanol 
Acceptance criteria: +15,0° to +18.0° (T - 20°) 

* PH <791) 

Sample solution: 100 mg/mL suspension 
Acceptance criteria: 3.2-4.2 
O Łoss ON Bn VING (731) 

Analysis: Dry at 105° to constant weight 
Acceptance criteria: NMT 0.5% 

AODITIONAL REQU9REEVIENT5 

5 Packacing ano Storage: Preserve En tight, llght-resistant 
contarners at a temperaturę not exceeding 25°, 
o USP Reference Standards (11) 

USP 4-Chlorobenzophenone RS 
4-ChJorobenzophenone, 

C,jH 9 CIO 216.66 
USP Clemastine Fumarate RS 


Clemastine Fumarate Tablets 


DEFINITION 

Clemastine Fumarate Tablets contain NLT 90.0% and NMT 
110 . 0 % of the fabeled amount of clemastine fumarate 
(C 2 ł H 2 ń CINO. C 4 H 4 O 4 ). 

IDENTIFICATION 

» A. The retendon time of the major peak of the Sample 
solution corresponds to that of tne Standard solution, as 
obtained in the Assay. 

® B. The UV spectrum of the clemastine peak of the Difuted 
sample solution corresponds to that of the Standard solu - 
tion , as obtained in the test for Organie impurities. 

ASSAY 

9 Procedurę 

Solution A: 9.47 g/L of anhydrous dibasic sodium phos- 
phate in water 

Soiution B: 9.08 g/L of monobasic potassium phos- 
phate in water 

Sofution C: Soiution A and Solution B (612:388) 

Buffer: Soiution C and water (25:75) 

Mobile phase: Methanol and Buffer (83:1 7) 

Difuent: Methanol and water (50:50) 

Standard sofution: 0.14 mg/mL of USP Clemastine 
Fumarate RS in Diluent 

Sample solution: Transfer a guandty of NLT 20 frnely 
powdered Tablets, equiva!ent to 14 mg of clemastine 
fumarate, to a 200 -mL conical fiask. Pipet 100 mL of 
Difuent into the fiask, shake for 30 min, centnfuge, and 
filter the supernatant 
Chrom atographic system 
(See Chromatograpny (621), System Suitability.) 
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Modę: LC 

Detector: UV 220 nm 

Colurnn: 4,6-mm x 25-cm; 10-|jrn packmg 17 
Flow ratę: 4 mL/min 
Injection volume: 100 \lL 
System suitability 
Sample: Standard solution 
Suitability reguirements 
Relative standard deviatfcm: NMT 1.5% 

Analysis 

Sampies: Standard solution and Sample solution 
Calculate the percentage of the labeJed amount of 
clemastine fumarate (CziHsaCINO * C 4 H 4 0 4 ) in the por- 
tion of Tablets taken: 

Result= (rjrf) x ( Q/C u ) x 100 

fu - peak response from the Sample solution 

r$ - peak response from the Standard solution 

O = eoncentration of USP Clemastine Fumarate RS 
in the Standard solution (mg/ml) 

Cu - nominat eoncentration of clemastine fumarate 
in the Sample solution (mg/ml) 

Acoeptance criteria: 90.0%-! 10.0% 

PERFORMANCE TE5TS 

* DlSSOLUTION (711) 

Buffer: Dtssolve 20.0 g of citrlc acid monohydrate in 
1000 ml of water, add 22.0 ml of sodium nydroxide 
solution (3 in 10) and 8.8 mL of hydrochloric acid, and 
diiute with water to 2000 mL Adjust, if necessary, with 
sodium hydroxide solution (1 in 2) to a pH of 4.0. 
Medium: Buffer, 500 mL 
Apparatus 2: 50 rpm 
Time: 30 min 

Standard solution: USP Clemastine Fumarate RS in Me¬ 
dium with a similar eoncentration to the Sample solution 
Sample solution: Centrifuge 60 mL of the solution 
unaer test for 20 min at 4000 rpm. 

Instrumental conditions 
Modę: UV 

Analytical wavelength: About 420 nm 
Blank: Medium 
Analysis 

Sampies: Standard solution t Sompie solution, and Blank 
Transfer 50.0 mL of the Sampies to individual 125-mt 
separatory funnels, and treat each of the Solutions as 
follows. Add 10 mL of methyl orange solution (2 In 
10,000), mix, add 20.0 ml of chloroform, shake simul- 
taneously by mechanical means for 10 min, remove 
the chloroform layer, and centrifuge the chloroform 
iayer for 10 min at 4000 rpm, Use the Blank to set the 
instrument. 

Calculate the percentage of the iabeled amount of 
clemastine fumarate (C 21 H 26 CINO ■ C 4 H 4 G 4 ) dissolyed. 
Tolerances: NLT 75% (Q) of the Iabeled amount of 
clemastine fumarate (C^H^ONO * G 4 H 4 0 4 ) is di$$olved, 

* Uniformity of Dosage Units (905): Meet the 

reguirements 

IMPURITIES 

* 0RGANEC IMPURITIES 

Buffer: 4.1 g/L uf monobasic pulassium phosphate in 
water. Adjust with phosphoric acid to a pH ot 4.0. 
Solution A: Methanol, acetonitrile, and Buffer 
(35:35:30) 

Solution B: Methanol, acetonitrile, and Buffer 
(40: 37.5: 22.5) 

Mobile phase: See Tobie h 


Tabte 1 


Time 

(min) 

Solution A 

(%> 

Solution B 

(W 

0 

100 

0 

3 

100 

0 

3.1 

0 

100 

18 

0 

100 

18,1 

100 

0 

25 

100 

0 


Standard stock solution 1: 0.14 mg/ml of USP 
Clemastine Fumarate RS in Solution A Sonicate for NLT 
5 min or until dissolved. 

Standard stock solution 2: 0.14 mg/mL of USP 
4-Chforobenzophenone RS in methanol. Sonicate for 
NLT 5 min or until dissoNed. 

System suitability solution: 2.8 pg/mL each of USP 
Clemastine Fumarate RS and USP 4-Chiorobenzophe- 
none RS in Solution A from Standard stock solution 1 and 
Standard stock solution 2 

Sensitivity solution: 0.14 pg/mL of USP Clemastine 
Fumarate RS in Solution A from Standard stock solution 1 
Standard solution: 2.8 fig/mL of USP Clemastine 
Fumarate RS in Solution A from Standard stock solution 1 
Sample solution: Nommafly 0.28 mg/mL of clemastine 
fumarate from Tablets in Solution A prepared as follows. 
Transfer a quantlty of NLT 20 finely powdered Tablets, 
equivalent to 14 mg of clemastine fumarate, to a 50-mL 
volumetric fiask. Add 25 mL of Solution A, shake the 
fiask for NLT 30 min, and sonicate for NLT 15 min, 
Dilute with Solution A to volume. Pass an aliguot 
through a suitable filter of 0,45-jim porę size, discard- 
ing the first 3 mL of fil tratę. 

Diluted sample solution: Nominally 2.8 jig/ml of 
clemastine fumarate «n Solution A from Sample solution 
Chromatographic system 
(See Chromatograpny (62 1), System Suitability.) 

Modę: LC 

Detector: UV 220 nm. For Identification test B, use a 
diodę array detector in the rangę of 200-300 nm. 
Colurnn: 4,6-mm x 5-cm; 1.8-gm packing L7 
Flow ratę: 1,2 mL/min 
Injection vofume: 50 pL 
System suitability 

Sampies: System suitability solution , Sensltivity solution, 
and Standard solution 

[Notę —The relative retention limes for clemastine and 
4-chlorobenzophenone are 1.0 and 1.7, respectively.] 
Suitability reąuirements 
Resolutron: NLT 1.5 between clemastine and 
4<hiorobenzophenone, System suitability solution 
Relath/e standard deviation: NMT 2.0%, Standard 
solution 

Signal-to-noise ratio: NLT 10, Sensitivity solution 
Analysis 

Sampies: Standard solution, Diluted sample solution, 
and Sample solution 

[NOTĘ—The Diluted sample solution h used for Identifica¬ 
tion test 8.] 

Calculate the percentage of any individuai unspedfied 
degradation product in the portion of Tablets taken: 

Result= (rufr 5 ) x (Cj/Cu) x 100 

ru ~ peak response of each unspecified degradation 
product from the Sample solution 
r$ - peak response of clemastine from the Standard 
solution 

Cs = eoncentration of USP Clemastine Fumarate RS 
in the Standard solution (mg/mL) 

- nominał eoncentration of clemastine fumarate 
in the Sample solution (mg/mL) 
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Acceptance crlteria 

Any unspecified degradation product: NMT 0.5% 
Total impurities: NMT 2.0% 

ADD1T10NAL REQUIREMENT5 

* Packaging and Storace: Preserve in well-dosed contain 
ers, Storę at controlled room temperatura. 

* USP REFERENCE STANDARDS (11) 

USP 4-Chlorobenzophenone RS 
4-Chlorobenzophenona. 

Ct 3 H 9 C!0 216.66 
USP Clemastine Fumarate RS 


Clenbuterol Hydrochloride 



CiiHigCbN^O • HCI 31 3.65 

Bthanot, 1 -(4-amino-3,5-dichlorophenyf)-2-(fert-butylaminG), 
hydrach lori de; 

4-AmIno-a-[(^-butylamino)methy!l-3,5-dichlorobenzyf al- 
cohol, hydrochloride [21898-19-1], 

DEFINmON 

Clenbuterol Hydrochloride contains NLT 98,0% and NMT 
102,0% of CuHiatbNżO ■ HCI, calculated on the anhy- 
drous basis. 



IDENTIFICATION 

* A. INFKARED ABSORPTION (197K) 

[Notę —rAltematwely, Infrared Absorption (197A) may be 
used,] 

* B. IDENTIFICATION TE5TS—GENERAL, Glloride (191): MeetS 

the reguirements 

ASSAY 

* Procedurę 

Sample solution: Dissoh/e 0,25 g in 50 mL of alcohol, 
and add 5,0 mL of 0,01 N hydrochloric acid, 

Analysis: Titrate with 0.1 N sodium hydroxide V5, de- 
termining the endpoint potentiometrically. Read the 
volume added betwaan the two points of inflection. 
Perform a blank determination, and make any necessary 
correction (see Titrimetry <541)). Each mL of 0.1 N so- 
dium hydroxide is equivalent to 31,37 mg of 
CiaHiflCbNiO - HCL 

Acceptance criteria: 98,0%-102.0% on the anhydrous 
basis 


IMPURITIES 
Inorganic Impurities 

* Residue on Ignition (281): NMT 0.1%, from 1-2 g 


Sample solutton 1: 2.0 mg/mL of Clenbuterol Hydra¬ 
ch londe in Mobile phase 

Sample solution 2: 2.0 pg/mL of Clenbuterol Hydro¬ 
chloride in Mobile phase , From Somple sofution 1 
Chromatographk system 
(See Chromatogrophy (621}, System Suitability.) 

Modę: LC 

Detector: UV 215 nm 

Column: 4,0-mm x 12,5-cm; 5-pm packing LI 
Column temperaturę: 40° 

Ffow ratę: 0.5 mL/min 
Injection stze: 5 jiL 
System suitability 
Sample: System suitobifity solution 
Suitability reguirements 

Resolution: NLT 4.0 between clenbuterol related 
compound B and clenbuterol 
Refative standard deviation: NMT 2.0% for the 
clenbuterol peak 
Analysis 

Samples: Sample solutton 1 and Sample solution 2 
Caleulate the percentage of impurities in the portion 
of Ci,H la CbN 2 0 ■ HCI taken: 

Result = (ruto) x (Cs/Cu) x 100 

r u = peak response of each impurity from Sample 
solution 1 

rs - peak response of clenbuterol from Sample 
solution 2 

Cs = concentration of Clenbuterol Hydrochloride 
in Sompie solution 2 (mg/mL) 

Cu = concentration of Clenbuterol Hydrochloride 
in Sample solution 1 (mg/mL) 

Acceptance criteria 
InoWidual impurities: 0.1% 

Total impurities: NMT 0.2% 

[NOTĘ—The reporting level for impurities is 0,05%,] 

SPECIFIC TESTS 

* Optical Rotation, Specific Rotation (781S) 

Sampie: 30 mg/mL in water, fil ter as necessary 
Acceptance criteria: -10® to +10° at 20 Q 

* FH (791): 5,0-7,0 

Sample: 50 mg/mL in carbon dioxide-free water 

* Water Determination, Method i (921): NMT 1,0% 

ADDITBONAL REQUIREMENT5 

* Packaging and Storage: Preserve in well-closed contain- 

ers, protected from iight Storę at room temperaturę. 

* Labeling: Label It to indicate that it is for veterinary use 

only. 

■ USP Reference Standards (11) 

USP Clenbuterol Hydrochloride RS 
USP Clenbuterol Related Compound B RS 
1-(4-Amino-3,5-dichlorophenyl)-2-terf-butyl-amlnoetha- 
none hydrochloride, 

CuHuC&NaO ■ HCI 311,64 


Deiete the folfowing; 

Heavy Metals, Method II (231): NMT 10 ppm* (Officmi i- 
jm-aoia) 

Organie Impurities 
* PROCEDURĘ 

Buffer: Dtssolve 3.0 g of sodium 1-decanesulfonate and 
5.0 g of monobasic potassium phosphate in 900 ml of 
water, adjust with dilute phosphoric acid (1 in 10) to a 
pH of 3.0, and dilute wltn water to 1000 ml. 

Mobile phase: Acetonitrile, methanol, and Buffer 
( 2 : 2 : 6 ) 

System suitability solution: 0.2 mg/mL each of USP 
Clenbuterol Related Compound B RS and Clenbuterol 
Hydrochloride in Mobile phase 


Clidinlum Brom i de 



C»H»BrNOj 432.35 

1 -Azoniabicyclo[2.2.2]octane, 3-[(hydroxydipheny- 
lacetyl)oxy]-1 -methyl-, bromide, (±)-; 
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(±)-3-Hydroxy4-methylquinuclidinium bromide benzilate 

DEFINITION 

Clrdinium Bromide contains NLT 99.0% and NMT 100.5% 
of Cz 2 l-bńBrN 03 , calculated on the dried basis. 

IDENTIFICATION 

* A. INFRARED ABSORPTION (197K) 

* B. The value of the printipa! spot of the Sample solu- 

tion corresponds to that of the Standard solutfan, as ob- 

tained in the test for Organie Impurities. 

* C. BROMIDE 

Sample solution; 50 mg/mL 

Analysis: To 2 mL of the Sample solution add a few 
drops of 2 N nitric acid and 1 mL of silver nitrate TS. 

Acceptance criteria: A yellowish white precipjtate is 
formed. 

AS5AY 

* Procedurę 

Sample: 1,2 g 

Analysis: DissoNe the Sample in 80 mL of glacial acetic 
acid, warming If necessary to effect solution. Cool, and 
add 15 mL of mercuric acetale TS, Titrate with 04 N 
perchloric add in dioxane VS, determining the endpoint 
potentiometncally, Perform a blank determination (see 
iitrimetry (541)). Each mL of 04 N perchloric acid is 
equivalent to 43.24 mg of C^H^BrNOi. 

Acceptance criteria: 99.0%-10CL5% on the dried basis 

impurities 

* ftESIDUE ON Ignition (281): NMT 04% 


Delete the following: 

m * Heaw Metals <231> 

Sample solution: 1 g in 25 mL of water 
Acceptance criteria: NMT 20 ppm* (ondu i^bzoisi 

• Organic Impurities 

Standard solution: 100 mg/mL of USP Clidinium Bro¬ 
mide RS in 04 N methanolic hydrochtoric acid 
Sample solution: 100 mg/mL of Clidinium Bromide in 
04 N methanolic hydrochloric acid 
Reference solution: DissoIve 100 mg of USP Clidinium 
Bromide RS in 1.0 mL of 04 N methanolic hydrochloric 
add, and add 20 pL of a solution of 25.0 mg of USP 
Clidinium Bromide Related Compound A RS In 1.0 mL 
of 04 N methanolic hydrochloric add. 
Chromatographic system 

(See Chromatograpny (621), Thin-Layer Chromato- 
graphy.) 

Adsorbent: 0.25-mm layer of chromatographic silica 
gef mixture 

Application volume: 20 pi 

Developmg solvent system: Acetone, methanol, hy¬ 
drochloric add, and water (70:20:5:5) 

Spray reagent: Dissolve 850 mg of blsmuth subnitrate 
fn a mixture of 10 mL of glacial acetic add and 40 mL 
of water. In a sępa ratę Container, dissolve 20 g of po- 
tassium iodide in 50 mL of water. Mix the two Solu¬ 
tions, and dilute with dilute sulfuric acid (1 in 10 ) to 
500 mL. Add 7.5 g ± 2,5 g of iodine, and mix until the 
solution is complete. 

Chromatographic plates: Predevelop suitable thin- 
layer chromatographic plates by placing in a chromat¬ 
ographic chamoer saturated with the Developing sol- 
vent system, and allow the Developing so Went system tc 
move about 15 cm. Remove the plates from the cham- 
ber, dry at 105° for 15 min, and cool. 

Analysis 1 (3-quinuclidinyl benzilate): Apply the Stan¬ 
dom solution and the Sample solution to a Chromato- 


graphic plotę . Place the piąte in an unsaturated chro¬ 
matographic chamber containing freshly prepaned 
Developing solvent system , and altów the solvent front to 
move 10 cm. Remove the piąte, dry at 105° for 10 min, 
coof, and spray with potassium iodoplatinate TS. 
Acceptance criteria 1: The Sample solution shows no 
spot at an Rr value (about 0 , 8 ) corresponding to that of 
3-auinuclidInyi benzilate. 

Analysis 2 (limit of clidinium bromide related com¬ 
pound A): Apply the Sample solution and Reference sa¬ 
lut ian to a secona Chromatographic piąte. Place the 
piąte in an unsaturated chromatographic chamber con¬ 
taining freshly p repa red Developing solvent system , and 
allow the solvent front to move 15 cm. Remove the 
piąte, dry at 105 ó for 10 min, cool, and spray with the 
Spray reagent. 

Acceptance criteria 2: Any spot from the Sample solu¬ 
tion at an R f value of about 0,4 is not greater in size or 
intensity than the minor spot of the Reference solution: 
NMT 0.5% of clidinium bromide related compound A is 
found. 

SPEC1FIC TESTS 

* Loss on Drying (731): Dry a sample at 105° for 3 h: it 

loses NMT 0.5% of its we>ghl. 

ADDITIONAL REQUIREMENTS 

* Packaging and StoraGe: Preserve in tight, light-resistant 
containers. 

- USP Reference Standards (11) 

USP Clidinium Bromide RS 
USP Clidinium Bromide Related Compound A RS 
3-Hydroxy-1 -methylquinuclidinium bromide, 

CaHt&BrNO 222.13 


Clindamycin Injection 

DEFINITION 

Clindamycin Injection contains an amount of Clindamycin 
Phosphate in Water for Injection equivalent to NLT 90.0% 
and NMT 120.0% of the labeled amount of clindamycin 
(C 18 H 13 CIN 2 O 5 S). It may be frozen. 

IDENTIFICATION 

* A. The retention time of the major peak of the Sample 

solution corresponds to that of the Standard solution , as 
obtained in the Assay, 

AS5AY 

• Procedurę 

Mobile phase: Dissolve 10.54 g of monobasic potas¬ 
sium phosphate in 775 mL of water, and adjust with 
phosphoric acid to a pH of 2.5. Add 225 mL of acetoni- 
trile, mix, and filter. Ensure that the concentration of 
acetonitrile in the Mobile phase is NLT 22% and NMT 
25% to retain the correct elution order. 

System suitability stock solution: 04 mg/mL of USP 
Benzyl Alcohol RS in Mobile phase 
System suitability solution: 25 jig/mL of USP Benzyl 
Alcohol RS from System suitability stock solution and 
0.25 mg/mL of USP Clindamycin Phosphate RS, in Mo¬ 
bile phase 

Standard solution: 0.24 mg/mL of USP Clindamycin 
Phosphate RS tn Mobile phase 
Sample stock solution: Nominaliy 3 mg/mL of 
clindamycin from Injection tn Mobile phase 
Sample solution: 0.21 mg/mL of clindamycin from 
Sample stock solution in Mobile phase 
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Chromatographk system 
(See Chromatograpny (621>, System Suitabiiity.) 

Modę: LC 

Deteetor: UV 210 nm 
Column: 4,6-mm x 25-cm; packing 17 
Ffow ratę: 1 mL/min 
Injection voJume: 20 |jL 
System suitabiiity 

Samples: System suitabiiity solution and Standard 
solution 

[Notę—T he relative retentton times for clindamydn 
phosphate and benzyi alcohol are 1.0 and 1.2, 
respecl*vely.] 

Suitabiiity requirements 

Resolution: NLT 2*0 between clindamydn phosphate 
and benzyi aJcobol, System suitabiiity solution 
Relative standard deviation: NMT 2.5, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Calcu!ate the percentage of the labeled amount of 
clindamydn (C^Hz^CINiOsS) in the portion of the tn- 
jection taken: 

Result - (r y M) x (CsfCy) x Px Fx 100 

ru = peak response of clindamydn phosphate from 
the Sample solution 

Cs = peak response of clindamydn phosphate from 
the Standard solution 

Cs - concentration of USP Clindamydn Phosphate 
RS in the Standard solution (mg/mL) 

Cu = nominał concentration of clindamydn in the 
Sample solution (mg/mL) 

P = potency of dindamycin in USP Clindamycin 
Phosphate RS (pg/mg) 

F = conversion factor, 0.001 mg/pg 
Acceptance criteria: 90.0%~120.0% 

SPECIFIC TE5TS 

* PH (791 >: 5*5-7.0 

* Bacterial Endotoxins Test (85): NMT 0*58 USP Endo- 
toxin Unit/mg of clindamycin 

* PAfmcuLATE Matter in Injections (788): Meets the re- 

quirements for small-yolume injections 

* Other Requirements: Meets the reguirements in fnjeo 

tions and fmplanted Drug Products (1) 

ADDITIONAL REQUIREMENTS 

* Packaging and Storage: Preserve in single-dose or mul- 
tiple-dose containers, preferably of Type I gfass, or in 
suitable plastic containers. 

* Labelinc: Meets the regurrements in iabeling (7), iabels 
and iabeling for Injectoble Products. Where it is main- 
tained in the frożen State, the label States that it is to be 
thawed just before use, describes the conditions for 
proper storage of the resuftant solution, and directs that 
the solution is not to be refrozen. 

* USP Reference Standard* (Tl) 

USP Benzyl Alcohoi RS 

USP Clindamycin Phosphate RS 

USP Endotoxin RS 


Clindamycin for Injection 

DEFINITłON 

Clindamydn for injection contains an amount of 
Clindamycin Phosphate equivalent to NLT 758 pg/mg of 
clindamydn (Ci&H^GN^OsS), calculated on the anhydrous 
basis* 


IDENTIFICATION 
* A. INFRARED ABSORPTJON (197M) 

Sample: Undried specimen 

Acceptance cnteria: Meets the requirements 

A5SAY 
o Procedurę 

Buffer: Add 14 mL of phosphoric add to 4000 mL of 
HPLC grade water. Add 10 mL of ammonium hydrox 
ide, and adjust with ammonium hydroxide to a pH of 
3.90 ± 0*05* 

Solution A: Acetonitrile and methanol (9:1) 

DNuent: Solution A and Buffer (1:4) 

Sofutbn B: Solution A and Buffer (2:23) 

Solution C: Solution A and Buffer (12:1 3) 

Mobile phase: See Tobie J. 


Table 1 


Time 

fminT 

Solution B 

Solution C 

0 

95 

5 

40 

5 

95 

41 

95 

5 

46 

95 

5 


Standard solution: 2.2 mg/mL of USP Ciindamydn 
Phosphate R$ in Diluent, prepared as follows. Shake 
brieffy, and sonicate for 5 mm to dissoke. Allow to cool 
to ambient temperaturę* 

Sample solution: Nominally 2*2 mg/mL of clindamycin 
phosphate in Diluent from Ciindamycin for Injection, 
prepared as follows. Shake briefly, and sonicate for 5 
min to dissolve. Allow to cool to ambient temperaturę. 
Chromatographk system 
(See Chromatograpny (62 I}, System Suitabiiity.) 

Modę: LC 

Deteetor: UV 214 nm 

Column: 4.6-mm x 25-cm; packing L7 

Column temperaturę: 40° 

Ffow ratę: 1.2 mL/min 
injection volume: 25 pL 
System suitabiiity 
Sample: Standard solution 
Suitabiiity requirements 
Resolution: NLT 1.0 between dindamycin phos¬ 
phate and its nearest related compound. Cafcufate 
the resolution using peak widths at half height. 
Peak-to-vai!ey ratio: NLT 2.5 
Caicuiate the peak-to-valley ratio: 

Result = HpfH v 

H P - height above the baseline of the nearest 
related compound peak 

H v - herght above the baseline of the va!ley 

between dindamycin phosphate and its 
nearest related compound 
Relative standard deviation: NMT 2.0% 

Analysis 

Sam pies: Standard solution and Sample solution 
Caicuiate the guantity of clindamycin (C^HnCIN^OjS), 
fn pg/mg, in the portion of Clindamycin for Injection 
taken: 

Result - (r u fn) x (Cd Cu) x P 

r v - peak area from the Sample solution 

fj = peak area from the Standard solution 

Cs = concentration of USP Clindamycin Phosphate 
RS in the Standard solution (mg/mL) 

Cu - nominał concentration of clindamydn 

phosphate in the Sample solution (mg/mL) 

P - potency of clindamydn in the USP 
Clindamycin Phosphate RS (pg/mg) 
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Acceptance criteria: NLT 758 pg/mg on the anhydrous 
basis 

SPECIFIC TESTS 

* BACTERIAL Endotoxins Test {85): Contains NMT 0.58 

USP Endotoxin Unit/mg of dindamycin 

* 5TERIUTY TESTS (71) 

Sample sofutiom 6 g of Clindamycin for injection asep- 
tically dissolved in 200 mL of Fluid A 

Acceptance criteria: Meets the requirements when 
tested as directed in Test for Sterility of the Product to Be 
Examined t Membranę Fiitration 

* PH {791} 

Sample solution: Nominally 10 mg/mL of dindamycin 
in water from Clindamycin for Injection 

Acceptance criteria: 3.5-4.S 

* Water Determination, Method I (921): NMT 6.0% 

* Crystaiunity {695): Meets the requirements 

* Other Requirements; it responds to the Identification test 

in Clindamycin Phosphate , 

ADDITIONAL REQUIREMENT5 


C hangę to read: 

* Packaging and Storage: Preserve as described in *Pack- 
aging and Storage Requirements <659), injection Packaging, 
Packaging for constiiution • (cn i^ny-zo 

* USP Reference Standards (11) 

USP Clindamycin Phosphate RS 
USP Endotoxm RS 


Clindamycin Hydrochloride 



CuH33CIN 2 0sS . HCI 461.44 

Ct.H 33 CIN 2 OsS-HCI.H 2 O 479.47 

L-threo-a-D-galacto-Octopyranośide, methyl 7-chloro-6,7, 
8-trideoxy-6-[[(1-methyI-4-propyl-2-pyrrolidinyf)- 
carbonyl]amino]- 1 -thio- # (25-trons)-, monohydrochloride; 
Methyi 7-chloro-6 f 7 # 8-trideoxy-6-(1 -methyl-£raf 75 - 4 -propyl-(_- 
2-py rrolidinecar boxam ido)-l -thiO-L-threo-a-D-galacto- 
octopyranoside monohydrochloride [21462-39-5]. 
Monohydrate [582074 9-5]. 

DEFINITION 

Clindamycin Hydrochloride is the hydrated hydrochloride 
salt of dindamycin, a substance produced by the chłonna- 
tion of lincomycin. It has a potency equivalent to NLT 
800 pg/mg of G 0 H 33 GN 2 O 5 S. 

IDENTIFICATION 

* A. INFRARED A&SORPTION {197M> 

* B. The retention time of the major peak of the Sample 

solution corresponds to that of tne standard solution, as 
obtained in the Assoy, 

ASSAY 

* PROCEDURĘ 

Buffer: 6.8 g/L of monobasic potassium phosphate in 
water. Adjust with 8 N potassium hydroxide to a pH of 


Mobile phase: Aceton itnle and Buffer (9:11) 

Standard solution: 1 mg/mL of USP Clindamycin Hy¬ 
drochloride RS in Mobile phase 

Sampfe solution: 1 mg/mL of Clindamycin Hydrochlo- 
rrde in Mobile phase 
Chromatograpnic system 
(See Chromatography {621), System Suitability.) 

Modę: LC 

Detector: UV 210 nm 
Column: 4.6-mm x 25-cm; 5-tim packing LI 
Flow ratę: 1 mL/min 
Injection size: 10 (iL 
System suitability 
Sample: Standard solution 
Suitability reguirements 

[NOTĘ—USP Clindamycin Hydrochloride RS contains 
clindamycin B and 7-epiclmdamydn as minor 
components.] 

Resolution: NLT 2.4 between dindamycin B and 
7-epicl'rndamydn and NLT 3,0 between 
7-epidfndamycin and clindamycin 
Tailing factor: NMT 1,2 for the clindamycin peak 
Relative standard devlatron: NMT 1.0% for the 
dindamycin peak 
Analysis 

Samples: Standard solution and Sample solution 
Record the chromatograms for a period of time that is 
twice fhe retention time of the clindamycin peak. 
CaEcuiate the potency of GaHnCINzOsS, in |uq/mg, in 
the portion of Clindamycin Hydrochloride talten: 

Resuit - (rjrs) x (Cs/C y ) x P 

ru - peak area from the Sample solution 

r$ - peak area from the Standard solution 

= conccntration of USP Clindamycin 

Hydrochloride RS in the Standard solution 
(mg/mL) 

Cy = concentration of Clindamycin Hydrochloride in 
the Sample solution (mg/mL) 

P = potency of clindamycin in USP Clindamycin 
Hydrochloride RS (pg/mg) 

Acceptance criteria: NLT 800 jig/mg 

IMPURIT1ES 
Organie Impurities 
■ Procedurę 

Buffer and Mobile phase: Prepare as directed in the 
Assoy. 

Standard stock soiution: 0.5 mg/mL of USP Linco- 
mycin Hydrochloride RS and 1 mg/mL of USP 
Clindamycin Hydrochloride RS in Mobile phase 
Standard solution: 5Q]ig/mL of USP Lincomycin Hy¬ 
drochloride RS and 100 pg/mL of USP Clindamycin Hy¬ 
drochloride RS from Standard stock solution in Mobile 
phase 

Sample solution: 5 mg/mL of Clindamycin Hydrochlo- 
ride in Mobile phase 
Chromatographk system 
(See Chromatography {621), System Suitability .} 

Modę: LC 

Detector: UV210nm 

Column: 4.6 mm x 25-cm; 5-j.im packing LI 
Flow ratę: 1 mL/min 
Injection size: lOpl 
Analysis 

Samples: Standard solution and Sample solution 
Record the chromatograms for a period of time that 
is six times the retention time of dindamycin. 
Calculate the percentage of lincomycin in the portion 
of Clindamycin Hydrochloride taken: 

Resuit - ( rjr$ ) x (G/G) x P x F x 100 
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fu - peak response of lincomyein from the Sample 
solution 

r$ - peak response of lincomyein from the 
Standard solution 

Q - concentration of USP Lincomyein 

Hydrochioride RS in the Standard solution 
(mg/ml) 

Cy = concentration of Ciindamycin Hydrochioride 
in the Sample solution (mg/ml) 

P - potency of USP Lincomyein Hydrochioride RS 
(pg/mg) 

F = conversion factor, 0.001 mg/pg 

Calcu late the percentage of atl other retated 
compounds m the portion of Ciindamycin 
Hydrochioride taken: 

ResuJt = (rufr s ) x (Cs/Cu) x P x F x 100 

Tu - peak response of each indlvidual related 

compound, other than fincomydn, from the 
Sample solution 

fs = peak response of ciindamycin from the 
Standard solution 

Cs - concentration of USP Ciindamycin 

Hydrochioride RS in the Standard solution 
(mg/ml) 

Cu - concentration of the Sample solution (mg/mL) 

P ~ potency of USP Ciindamycin Hydrochioride RS 
(jig/mg) 

F - conversion factor, 0.001 mg/)ig 

Acceptance criteria: See labie h 


Table 1 


Na me 

ReJatfre 

Retention 

Time 

Acceptance 

Criteria, 

NMT 

Lincomyein 41 

0.4 

_ 

Cltndamydn 6 

0.65 

2.0 

7-EDiclindamycin 

0.8 

4.0 

Ciindamycin 

1.0 


Any other indiyidual 
related comDOund 

— 

1.0 

Total related 
compounds 11 

— 

6.0 


Uncomydn h controlled in the to tal of a II related compounds. There i 5 
no individual acceptance criterion lor Lhls compound, 
b Total of atl retated compounds inctuding lincomyein. 


SPEC1FIC TEST5 

* Crystalunity (695): Meets the reauirements 

* pH (791): 3.0-5.5, in a 100-mg/mL solution 

* Water Determination, Method I (921): 3.O%^-6.0% 

ADDITIONAL REQUflREMENT$ 

» Packaging and Storage: Preserze in tight containers. 

* USP Reference Standards (11) 

USP Ciindamycin Hydrochioride RS 
L-fftreo-a-D-ga/ocfo-Octopyranoside, methyl 7-chloro- 
6,7,84:rideoxy-6-[[(l-methyM-propyL2-pyrralidinyf)- 
carbonyl]amino]-Mhio-, (25-franj)-, 
monohydrochloride. 

CiaH J 3CJN 2 OsS ■ HCI 461.45 
USP Lincomyein Hydrochioride RS 
D-erythro-o.~D-gafactQ«OctQpyrano$\óe f methyl 6,8-dide- 
oxy-6-[[(1-methyl-4-propyL2-pyrrolidinyl)carbon- 
yl]amino]-1-thio-, monohydrochloride, monohydrate, 
(2S-trans)-. 

C 1s H 3 4N,0 6 S ■ HG - H 2 0 461.02 


Ciindamycin Hydrochioride Capsules 

DEFINITION 

Ciindamycin Hydrochioride Capsules contain the equivalent 
of NLT 90.0% and NMT 120.0% of the labeied amount 
of ciindamycin (C 16 H 33 CIN 2 O 5 S). 

IDENTIFICATION 

* A. I he retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution f rela- 
tive to the interna! standard, as obtained in the Assay. 

A55AY 
« Procedurę 

Mobile phase: Add 2g of c/MO-camphorsulfonic acid, 

1 cj of ammonium acetate, and 1 mL of glacial acetic 
aad to 200 mL of water in a 500-mL volumetric fiask, 
and mix to dissolve. Dilute with methanol to vo!ume, 
and mix. Adjust, if necessary, with hydrachloric acid or 
a sodium hydroxide solution (1 in 2) to a pH of 6.0 ± 
0 . 1 . 

Interna! standard solution: Add 0.5 mL of phenylethy! 
alcohol to a I GO-mL volumetric fiask, dilute with Mobile 
phase to volume, and mix. 

Standard solution: 18 mg/mL of USP Ciindamycin Hy- 
drochloride RS In interna! standard solution 
Sample solution: Equivafent to 15 mg/mL of 
ciindamycin, from the contents of NLT 20 Capsules, in 
Interna! standard solution; shake for 30 min; centrifuge 
orfrlter, if necessary, to obtain a elear solution. 
Chromatographic system 
(See Chromatography <621}, System Suitability,) 

Modę: LC 

Detector: Refractive index 
Column: 4-mm x 30-cm stainless steel; packing LI 
FIow ratę: 1 mL/min 
Injection size: 25 juL 
System suitability 
Sample: Standard solution 
[Non—The relative retention times for the interna! 
standard and ciindamycin are 0.6 and 1 . 0 , 
respectively.] 

Suitability reguirements 

Resolution: NLT 5.0 between the analyte and inter¬ 
na I standard 

Relative standard deviation: NMT 2.0% 

Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of ciindamycin 
{Ci B HnON 2 Os5) in the portion of Capsules taken: 

Result = (RJRs) x (Cs/Cu) x P x F x 100 

R v = peak response ratio of ciindamycin to the 
internat standard from the Sample solution 
Rs - peak response ratio of ciindamycin to the 

interna! standard from the Standard solution 
Cs - concentration of USP Ciindamycin 

Hydrochioride RS in the Standard solution 
(mg/ml) 

Cu - nominał concentration of ciindamycin in the 
Sample solution (mg/mL) 

P - potency of ciindamycin in USP Ciindamycin 
Hydrochioride RS (pg/mg ) 

F - conversion factor, 0.001 mg/pg 
Acceptance criteria: 90.0%-120.0% 

PERFORMANCE TE5TS 
* DISSOLUTION (711) 

Medium: pH 6.8 phospha te b uff er (see Reagents f Indka- 
tors, and Solutions—Buffer Solutions ); 900 mL 
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Apparatus T: 100 rpm 
Time: 30 min 

Mobile phase: Dissolve 16 g of dMO-camphorsulfonk 
acid, 8 g of ammonium acetate, and 8 mL of glaciai 
acetic acid in 1600 mL of water. Add 2400 ml of meth- 
anoi, and adjust with hydrochloric acid or 5 N sodium 
hydroxide to a pH of 6.0 ± 0.05. 

Sample sofution: Pass a portion of the solution under 
test through a suitable fil ter. Dilute with Medium, if 
necessary. 

Standard solution: Prepare a solution of USP 
Clindamydn Hydrochloride RS in Medium having a 
known concentration similar to that expected in the 
Sample solution, 

Chromatographk system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: Refractive index 
Column: 3-pm packing LI 
Flow ratę: 2 ml/min 
Injection size: 50 pi 
System suitability 
Sample: Standard solution 
Suitability requirements 
Tatling factor: NMT 2* *0 
Relative standard devtation: NMT 3*0% 

Analysis 

Sam pies: Sample solution and Standard solution 
Calculate the amount of clindamydn (CiahtaCIN^ChS) 
dissoNed. 

Tolerances: NLT 80% (Q) of the labeied amount of 
clindamycin (CjaH^CINżOsS) is dissolved. 

* Uniformity of Dosage Units (905): Meet the 
requirements 

SPECSFIC TESTS 

* WATER DETERMINATION, Method I (921): NMT 7,0% 

ADDDTIONAL REQUIREIV1ENTS 

■ Packaging and Storage: Preserve in tight containers* 

* USP Reference Standard* (11) 

USP Clindamycin Hydrochloride RS 


Cliradamyciti Hydrochloride Orał 
Solution 


DEFINITION 

Clindamydn Hydrochloride Orał Solution contains the equiv- 
aient of NLT 90.0% and NMT 110*0% of the labeied 
amount of clindamycin (CtsHjjCINaOsS). 

IDENTIFICATION 

* A, The retentlon time of the clindamycin peak of the 

Sample solution corresponds to that of the Standard solu¬ 
tion , as obtained In the Assay. 

ASSAY 

* Procedurę 

Buffer: 6.8 g/L of monobasic potassium phosphate in 
water* Adjust with 8 N potassium hydro* ide to a pH of 
7*5* 

Mobile phase: Acetonitrile and Buffer (450:550), In- 
creasing the proportion of acetonitrile in the Mobile 
phase decreases the retention time, and decreasing it 
inereases the resolution between 7-epiclindamydn and 
clindamycin. 

Standard solution: 1 mg/mL of USP Clindamycin Hy¬ 
drochloride RS in Mobile phase 
Sample solution: Equiva(ent to 0.85 mg/mL of 
clindamycin from Orał Solution in Mobile phase - 
Chromatographk system 
(See Chromatograpny (621), System Suitability,) 


Modę: LC 

Detector: UV21Gnm 
Column: 4,6-mm x 25-cm; 5-pm packing LI 
Flow ratę: 1 mL/mrn 
Injection size: lOpL 
System suitability 
Sample: Standard solution 
Suitability regurrements 

Resolution: NLT 2.4 between the clindamycin B and 
7-epiclindamydn peaks, and NLT 3*0 between the 
7-epidindamydn and clindamydn peaks 
Column effkiency: NLT 4000 theoretical plates from 
the clindamycin peak 

Talling factor: NMT 1 *2 for the clindamycin peak 
Relative standard deyiation: NMT 1.0% for the 
clindamydn peak 
Analysis 

Sampfes: Standard solution and Sampfe solution 
Calculate the percentage of clindamycin 
(CiaHnCINzOsS) in each mL of Orał Solution taken: 

Re suit - (rJn) x (CJCJ) x P x Fx 100 

ra - peak area response from the Sample solution 

r$ = peak area response from the Standard solution 

Cs - concentration of USP Clindamycin 

Hydrochloride RS in the Standard solution 
(mg/mL) 

Cu = nominał concentration of clindamycin in the 
Sample solution (mg/mL) 

P - potency of clindamycin in USP Clindamycin 
Hydrochloride RS (pg/mg) 

F = conversion factor, 0,001 mg/pg 
Aeceptance criteria: 90.0%-110*0% 

PERFORMANCE TESTS 

* Uniformity of Dosage Units (905): Meets the require- 
ments for solution packaged in single-unit containers 

* Deliverable Volume (698): Meets the reguirements 

SPECIFIC TESTS 

* fH (791): 2*5-6*0 

ADDfTIONAL REQUIREMENTS 

* Packaging and Storage: Preserve in tight containers, 

* Łabeung: Label Orał Solution to indicate that it is in- 

tended for veterinary use oniy. 

* USP Reference Standards (11) 

USP Clindamycin Hydrochloride RS 



C 34 H 63 aN 2 0 6 S-Ha 699.85 

l-threo-a-D-galacto-Octopyranoside, methyl 7<h\oro-6 t 7 f 
8-trideoxy-64[( 1 -methyl-4-propy l-2-py rrolidinyf)- 
carbonylJannino]-1 4hio-2-hexadecanoate, monohydrochio- 
ride, [IS-trans)-; 

MethyI 7-chloro-6,7,84rideoxy-6>-( 1 -methyl-from-4-propyl-L- 
2-py rrolid inecarboxamTdo) -1 -th io-L- threo-a-D-gafacto- 
octopyranoside 2-palmitate monohydrochloride 
[25 5G 7-04-4]* 
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DEFINITION 

Gindamycm Palmitate Hydrochloride Has a potency equiva- 
lent to NLT 540 pg of dindamycin (CiaH^ClNaOsSJ/mg, 

IDENTIFICATION 

* INFRARED ABSORPTION (197M) 

AS5AY 

* Procedurę 

Mobile phase: Dissofve 2 g of docusate sodiurn and 
1.54 g of ammonium acetate in a mixture of 2 mL of 
glacial acetic acid and 75 ml of water. Dilute with 
methanof to 1 L Pass through a suitable filier, and de- 
gas. 

Standard sofution: 14 mg/mL of USP Clindamycin Pal¬ 
mitate Hydrochloride RS In Mobile phase 
Sample solution: 14 mg/ml of Clindamycin Palmitate 
Hydrochloride in Mobile phase 
Chromatographic system 
(See Chromotogmpny (621), System Suitability.) 

Modę: LC 

Detector: Refractive index 
Column: 3,9-mm x 30-cm; 10-pm packing LI 
Flow ratę: 1 *2 mL/min 
Injection size: 20 pL 
System suitability 
Sample: Standard solution 
Suitability requirements 
Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calcuiate the potency in |ig/mq of CTSH 33 GN 2 O 5 S in 
the portion of Clindamycin Palmitate Hydrochloride 
taken: 

Result = (ruM) x (Cs/Cu) x P 

r u - peak response of clindamycin palmitate from 
the Sample sofution 

rs = peak response of clindamycin palmitate from 
the Standard solution 

Cs - concentration of USP Clindamycin Palmitate 
Hydrochloride RS m the Standard solution 
(mg/mL) 

Cu - notmnal concentration of Clindamycin 
Palmitate Hydrochloride in the Sample 
solution (mg/mL) 

P = potency of dindamycin in USP Clindamycin 
Palmitate Hydrochloride RS (pg/mg) 
Acceptance criterra: NLT 540j.ig/mg 

IMPURITIES 
Ircorganlc ImpuritEes 

* Residue on Ignition (281): NMT 0.5% 

SPECIFIC TESTS 

* pH (791): 2.8“3 ł 8, in a 10 mg/ml solution 

* WATER Determination, Method I (921): NMT 3.0% 

ADDITIONAL REQUHJREMENTS 

* Packaging and Storage: Preserve in tight containers. 

* USP Reference Standards (11) 

USP Clindamycin Palmitate Hydrochloride RS 


Clindamycin Palmitate Hydrochloride 
for Orał Solution 


DEFINITION 

Clindamycin Palmitate Hydrochloride for Orał Solution is a 
dry mixturę of Clindamycin Palmitate Hydrochloride and 
one or morę suitable buffers, colors, diluents, flavors, and 
preservatives. It contains the equivalent of NLT 90.0% and 


NMT 120.0% of the labeled amount of clindamycin 
(CisHhCINjOsS), the labeled amount being 15 mg/ml 
when constituted as directed in the labeiing. 

ASSAY 
• Procedurę 

Solution A: 300 mg/mL of sodium carbonate 
Internal standard solution: 5 mg/mL of cholesteryl 
benzoate in chloroform 
Standard solution: Transfer 150 mg of USP 
Clindamycin Palmitate Hydrochloride RS to a giass-stop- 
pered, 15-mL conical centrifuge tubę. Add 5 mL of 
water, 5.0 mL of InternaI standard solution , and 1 mL of 
Solution A. Insert the stopper, shake vigorously for NLT 
10 min, and centrifuge. Remove the Lipper agueous 
layer, and transfer 1.0 mL of the lower chloroform layer 
to a 15-mL centrifuge tubę. Add 1.0 mL of pyridine and 
1.0 mL of acetic annydride. Agitate the tubę to ensure 
complele mixing, cover the top of the centrifuge tubę 
with a plastic cap through which a smali hole has been 
punched, heat at 100 ń for 2.5 h, and allow to cool. 

Mix, and centrifuge if necessary. Use the elear solution. 
Sample solution: Constitute the Clindamycin Palmitate 
Hydrochloride for Orał Solution as directed in the label- 
ing, and transfer 5.0 mL of the constituted solution to a 
glass-stoppered, 15-mL conical centrifuge tubę. Add 
5,0 mL of Internat standard solution and 1 ml of Solution 
A. Insert the stopper, shake vigorously for NLT 10 min, 
and centrifuge. Remove the upper aqueous layer, and 
transfer 1,0 mL of the lower chloroform layer to a 
15-mL centrifuge tubę. Add 1.0 mL of pyridine and 
1.0 mL of acetic anhydride. Agitate the tubę to ensure 
complete mixing, cover the top of the centrifuge tubę 
with a plastic cap through which a smali hole nas been 
punched, heat at 100° for 2.5 h, and allow to cool 
Mix, and centrifuge if necessary. Use the elear solution. 
Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: GC 

Detector: Flame ionization 

Column: 0.6-m x 3-mm glass; packing 1% phase G36 
on support S1AB 
Temperaturę 
Column: 290° 

Detector: 32CP 
Carrier gas: Dry helium 
Fiow ratę: 60 mL/min 
Injection size: 1.0 jtL 
System suitability 
Sample: Standard solution 

The elution order is: cholesteryl benzoate, dindamycin 
palmitate. 

Suitability requirements: In a suitable chromatogram, 
the peaks are completely resolved, 

Analysis 

Samples: Standard solution and Sample solution 
Calcuiate the percentage of the labeled amount of 
clindamycin (GaHjuCIN^OsS) in each ml of the solu¬ 
tion constituted from Clindamycin Palmitate Hydro¬ 
chloride for Orał Solution taken: 

Result = (ffu/ft) x (G/G,) x P x 100 

Ru - internal standard rafio (peak response of 
clindamycin palmitate/peak response of 
cholesteryl benzoate) from the Sample 
solution 

= internal standard ratio {peak response of 
dindamycin palmitate/peak response of 
cholesteryl benzoate) from the Standard 
solution 

Cj = concentration of USP Clindamycin Palmitate 
Hydrochioride RS in the Standard solution 
(mg/mL) 
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Cu - nominał concentration of clindamycin 
pa Im i tatę hydrochloride in the Sample 
solution (mg/mL) 

P = potency of clindamycin in USP Clindamycin 
Paimitate Hydrochloride RS {|ig/mg ) 
Acceptance criteria: 90.0%-120,0% 

PERFORMANCE TESTS 

* UwiFORiwm of Dosage Uwrrs (905) 

For sofids packaged in single-unit containers: 

Meets the reguirements 

» Deliverable Vglume (698); Meets the requirements 

SPECIFIC TESTS 

* PH (791); 2,5-5,0, in the solution constituted as directed 

in the labeling 

* Water Determination, Method I (921): NMT 3,0% 

ADDITIONAL REQUIREMENTS 

* Packagikc and Storage: Pre$erve in tight containers, 

* USP Reference Standards (11) 

USP Clindamycin Paimitate Hydrochloride RS 


Clindamycin Phosphate 



C, a Hi<CIN 2 O a PS 504.96 

l-threo-a-D-galacto-Ootopyranoslde, methyl 7-chloro-ó,7, 
8-trideoxy-ó-[[(1 -methyl-4propyl-2-pyrrolidinyl)car- 
bonyf]amino]-1-thio-, 2-(dinydrogen phosphate), 
(25-trans)-; 

Methyl 7-chloro-6 l 7,8-trideoxy-6-{Vrn€thyl4ram-4-propyl-L- 
2 -py rro I i d i neca rbox amtdoJJ Jhi o-L -t hreo-a- d -galacto- 
octopyranoside 2-(dlhydrogen phosphate) [24729-98-2]. 

DEFINITION 

CJindamycin Phosphate has a potency equivalent to NLT 
758 pg/rng of clindamycin (CisHuGNzOsS), calculated on 
the annydrous basis, 

IDENTIFICATION 

* A. INFRARED AS50RPTI0N (197K) 

Standard: Add 0,2 ml of water to 50 mg of USP 
Clindamycin Phosphate RS, and heat to dissoJve. Evapo- 
ratę to dryness under vacuum, and dry the residue al 
100 M 05 d for 2 h, 

Sample: Add 0,2 ml of water to 50 mg of Clindamycin 
Phosphate, and heat to dissolve, Evaporate to dryness 
under vacuum, and dry the residue at 100°-! 05° for 2 
h. 

Acceptance criteria: Meets the reguirements 

* B. The retention time of the major peak of the Sample 

solution corresponds to that of the Standard solution , as 
obtained in the Assay. 

ASSAY 

* Procedurę 

Solution A: Add 14 ml of phosphoric acid to 4000 ml 
of water. Add 10 mL of ammomum hydroxide, and ad- 
just with ammonium hydroxide to a pH of 5,6 ± OJ. 


Solution B; Acetonitrile and methanol (900:100) 
Solution C: Solution B and Solution A (80:920) 
Solution D: Soiution B and Solution A (480:520) 
Diluent: Solution B and Soiution A (20:80) 

Mobile phase: See Tubie 7, 


Table 1 


Time 

Im in ) 

Solution C 

(%) 

Solution D 

<%1 

0 

95 

5 

40 

5 

95 

41 

95 

5 

46 

95 

5 


Standard solution: 2,2 mg/mL of USP Clindamycin 
Phosphate RS in Diluent. Snake, and sonicate to 
dissolve, 

Sample soiution: 2,2 mg/mL of Clindamycin Phosphate 
in DiluenL Shake, and sonicate to disso!ve. 
Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 214 nm 

Column: 4,6-mm x 25<m; 5-j.im packing L7 
Column temperaturę: 40° 

Flow ratę: 1,2 mL/min 
Injection volume: 20 pL 
System sultabllity 
Sample: Standard solution 
[Notę—USP Clindamycin Phosphate RS contains 
7-epiclindamycin phosphate, See Table 2 for the rela- 
tive retention times,] 

Suitability requirements 

Resoiution: NLT 3.0 between clindamycin phosphate 
and 7-epiclindamycin phosphale 
Tailing factor: NMT 2.0 for clindamycin phosphate 
Relath/e standard deviation: NMT 0.73% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the quantity of clindamycin (CtsH^jCINjOsS), 
in [ig/mg, in the portion of Clindamycin Phosphate 
taken: 

Result - (ru/fi) x (Cs/ CJ) x P 

r y = peak response from the Sample solution 

r$ - peak response from the Standard solution 

C s = concentration of USP Clindamycin Phosphate 
RS in the Standard solution (mg/mL) 

Cu = concentration of Clindamycin Pnosphate in 
the Sample solution (mg/mL) 

P = potency of clindamycin in USP Clindamycin 
Phosphate RS (pg/mg) 

Acceptance criteria: NLT 758 pg/mg on the anhydrous 
basls 

IMPUHIT1ES 
* Organic Impuritjes 

Solution A, Solution B, Solution C, Solution D, Dilu¬ 
ent, Mobile phase, Sample solution, and Chromato¬ 
graphic system: Proceed as directed in the Assay. 
System suitability solution: 2,2 mg/mL of USP 
Clindamycin Phosphate RS in DiluenL Shake, and soni¬ 
cate to di$soive. 

Standard solution: 14 pg/mL of Clindamycin Phos¬ 
phate from System suitability solution in Diluent 

System suitability 

Samples: System suitability solution and Standard 
solution 

[Non—USP Clindamycin Phosphate RS contains 
7-epiclindamycin phosphate, See Table 2 for the rela- 
tive retention times.] 
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Suitability requlrements 

Resolution: NLT 3.0 between 7-eprdindamydn phos¬ 
phate and cfindamycin phosphate, System suitability 
solution 

Tailing factor: NMT 2.0 for dindamydn phosphate. 
Standard solution 

Relative standard deviatlon: NMT 5,0% for 
clindamycin phosphate, Standard solution 
Analyds 

Sam pies: Standard solution and Somple solution 
Calcu la te the percentage of each impurity in the por- 
tion of Clindamycin Phosphate taken: 

Resuft = ( rjrs ) x (Cs/Cu) x P x (Fi/Fj) x 100 

fu - peak response of each impurity from the 
Somple solution 

fj = peak response of clindamycin phosphate from 
the Standard solution 

Q - concentration of USP Clindamycin Phosphate 
RS in the Standard solution (mq/mL) 

Ca ~ concentration of Clindamycin Phosphate, 

corrected for water content, in the Somple 
solution (mg/ml) 

P - potency of clindamycin in USP Clindamycin 
' Phosphate RS (pg/mg) 

Fi = converslon factor, 0.001 mg/ug 
Fi - relative response factor {see Taole 2) 
Acceptance criteria: See Tobie Z The reportfng level is 
0.05%. 


TabJe 2 


Name 

Refat!ve 

Retention 

Time 

Relatlve 

Response 

Factor 

Acceptance 
Criteria, 
NMT r°7o1 

Lin co myci n 

Dhosohate^ 

0.36 

1.0 

1.0 

Uncomwin b 

0.50 

2.0 

0.5 

dindamydn B 
phosphate 4 

0.77 

1.0 

1.5 

7-Epidindamycin 
phospha te 1 * 

0.89 

1.0 

0,8 

Clindamycin 3- 
ph osp ha te 4 

0.93 

1.0 

0.3 

Clindamycin phos- 
□ha te 

1.0 

— 

— 

Clindamycin 1 

1.4 

1.0 

0.5 

Any indiyidual, un- 
specified impurity 

— 

L0 

1.0 

Total imourities 


_ 

4,0 


J Methyl ó,8-drdeojiy-ć-[(25,4fl)-] - met hyl-4-propyl pyr ro lid] ne-2<arbox- 
a m ido]-1 - thio D- D-gmocti opy ran os i de 2 - phosphate. 

b Methyl 6 f 8-dideoxy-6-[(25,4fl)-l -methyM-propylpyrroiidme-2-tarbox- 
am idof-1 - thiO*D^/y fh^oaopaj^^ooc topy ran os<de. 

4 Methyl 7-ch1on>6,?,&-trideoxy-6-h2S,4fi)-1 -methyM-eLhylpyrro!idine-2- 
ca r box am ido] -1 - tli io-i- threo- a-o- golacto- oc topy ra n o s ide 2- p h osph a te. 

Methyl 7"cNQro-6,7,S4r3deoxy-6-[{2S,4fl)-l -methyl-4-propylpyrrolid[ne-2- 
carboxa m tdo]-1 -1 hi o- □ ■ erythro-a-o-gdocto-o ctopy ra n o si de 2- phospha te. 
e MethyJ 7-chk>rt>4> l 7,8-tńdeoxy-64(25,4fi}0 -methyM-ethytpyrrolidine-2- 
carbo xa midąj-1 -thio- L-rhreo-a-Q-gpftJCt<>octapyranQSid e 3-phosp hale. 

1 Methy J 7-c hloro-67,8 -1 rideoxy- 6 2 5,4 fi)-1 -m e Lhy 1-4 -p ropy Ipy rro lid rne- 2 - 
ca rboxa m i d o j- T -th io- d- threo- a- o-gotocf a- octo py ranoside. 

SFECIFIC TESTS 

■ CRYSTALUN(TV (695): Meets the requirements 

* PH (791) 

Sample solution: 10 mg/ml 

Acceptance criteria: 3.5-4.5 

* Water Determination, Method I <921): NMT 6.0% 

* Steriuty Tests (71 > 

Sample solution: 6 g of specimen aseptically dts$olved 
in 200 ml of Fluid A 


Analysis: Test as directed in the Test for Sten lity of the 
Product to Be Examined, Membranę Fiitration. 

Acceptance criteria: It meets the reguirements where 
the label States that it is sterile or must be subjected to 
further processing during the preparation of injectable 
dosage forms. 

• Bacterial Enootoxins Test (85): It eon tai ns NMT 0.58 

USP Endotoxin Unit/mg of dindamydn, where the label 
States that Clindamycin Phosphate is siei ile ui must be 
subjected to further processing during the preparation of 
injectable dosage forms. 

ADDIT10NAL REQUIREMENT5 

« Packaging and Storage: Preserve m tlght containers, 
and storę befow 30°. 

• Labeling: Where it is intended for use in preparing in- 
jectabie dosage forms, the label States that it is sterile or 
must be subjected to further processing during the prep¬ 
aration of injectable dosage forms. 

• USP reference Standard; (11) 

USP Clindamycin Phosphate RS 
USP Endotoxin RS 


Clindamycin Phosphate Vaqinal Cream 

DEFINITION 

Clindamycin Phosphate Vaginal Cream contains an amount 
of clindamycin phosphate equivalent to NIT 90.0% and 
NMT 110.0% of the labeled amount of clindamycin 
(C, 8 H 33 aN 2 0s5). 

IDENTIFICATION 

• A. The refative retention Limę of the major peak for 
dindamydn phosphate of the Sample solution corre- 
sponds to that of the Standard solution , as obtained in 
the Assay . 

ASSAY 
» Procedurę 

Mobile phase: Dissolve 10.54 g of monobasic potas- 
sium phosphate in 775 mL of water, and adjust with 
phosphoric add to a pH of 2.5. Add 225 mL of acetoni- 
trile, and mix. 

System suitability solution: 0.6 mg/ml each of USP 
Clindamycin Phosphate RS and USP Clindamycin Hydro- 
ehtoride RS in Mobile phase 

Standard solution: 0.25 mg/mL of USP Clindamycin 
Phosphate RS in Mobile phase 
Sample solution: Nominally 0.2 mg/rnL of dindamydn 
in Mobile phase from Cream, prepared as follows. Trans¬ 
fer a suitable portfon of Cream to a stoppered conical 
fiask, and add Mobile phase, Add about 10 gfass beads 
(about 10 mm in diameter). Insert the stopper securely 
in the fiask, and shake by mechanical means at 50 D for 
1 h. Cool in an ice bath for 20 min, and eentrifuge. 

Pass a portion of the doudy lower layer through a filter 
of 2-pm or finer porę size, and use the filtrate. 
Chromatographic system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 210 nm 
Column: 4.6-mm x 25-cm; packing L7 
Flow ratę: 1 mL/min 
Injection volume: 20 pL 
System suitability 

Sam pies: System suitability solution and Standard 
solution 

[NOTĘ—The relative retention times for clindamycin 
phosphate and clindamycin are about 1,0 and 1,5, 
respectively.] 
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Suitability reąuirements 

Resolution: NLT 6,0 between clindamydn phosphate 
and clindamydn, System suitability solution 
Column effterency: NLT 1700 theoretical plates, Sys¬ 
tem suitability solution 

Tailing factor: NMT 1,3, System suitability solution 
Relative standard deyiation: NMT 2.5%, Standard 
solution 
Analysis 

Samples; Standard solution and Sample solution. 
Calculate the percentage of the labeled amount of 
clindamydn (CtsH^CINzOsS) In the portion of Cream 
taken: 

Result = (fv/r$) x ( Q/Cu ) xPxfx 100 

r u = peak response from the Sampie solution 

rs = peak response from the Standard solution 

Cs - concentration of USP Clindamydn Phosphate 
RS in the Standard solution (mg/mL) 

Cu = nominał concentration of clindamydn in the 
Sample solution (mg/mL) 

P = potency of clindamydn in USP Clindamydn 
Phosphate RS (pg/mg) 

F = conversion factor, 0.001 mg/pg 
Acceptance crltena: 90.0%-l 10.0% 

SPECIFIC TEST5 

* pH (791): 3.0-6.0, determined on the undlluted Cream 

ADDITIONAL REQUIREMENTS 

* Pacraginc AND Storage: Preserve in welf-closed 
containers. 

* USP Reference standards (11) 

USP Clindamydn Hydrochloride RS 
USP Clindamydn Phosphate RS 


Clindamycm Phosphate Cel 

DEFINITION 

Clindamydn Phosphate Gel contains the equivalent of NLT 
90.0% and NMT 110.0% of the labeled amount of 
clindamycin (CisHuCIŃ^OsS)* * 

IDENTIFICATION 

• A, The retention time of the clindamycin phosphate peak 

of the Sample solution corresponds to that of the 

dard solution , as obtained in the Assay. 

ASSAY 

* Procedurę 

Mobile phase: DissoJve 10.54 g of monobasic potas- 
slum phosphate in 775 mL of water, and adjust with 
phosphoric acid to a pH of 2.5. Add 225 mL of acetoni- 
trile, and mrx. 

System suitability solution: 0,6 mg/mL each of USP 
Clindamycin Phosphate RS and USP Clindamycin Hydra¬ 
ch lori de RS in Mobile phase 

Standard solution: 0.25 mg/mL of USP Clindamydn 
Phosphate RS in Mobile phase 

Sample solution: Nommally 0,2 mg/mL of clindamycin 
m Mobile phase from Cel. Sbake by mechanical means 
for 30 min. Centrifuge a portion of the solution, and tf 
necessary, filter a portion of the supernatant. Use the 
elear fil tratę. 

Chromatographie system 

(See Chromatograpny <621 ), System Suitability.) 


Modę: LC 

Detector: UV 210 nm 
Column: 4.6-mm x 25-cm; packing L7 
Flow ratę: 1 mL/min 
Injection volume: 20 pL 
System suitability 

Samples: System suitability solution and Standard 
solution 

[Notę—T he relatwe retention times for clindamycin 
phosphate and clindamydn are 1.0 and 1.5, 
respectively.] 

Suitability reąuirements 

Resolution: NLT 6,0 between the clindamycin phos¬ 
phate and clindamydn peaks. System suitability 
solution 

Column effidency: NLT 1700 theoretical plates, Sys¬ 
tem suitability solution 
Calculate as foilows: 

Result = {UW un y x 5.545 

G = retention time 

W m = peak width at hałf height 

Tailing factor: NMT 1.3, System suitability solution 
Relative standard deviatlon: NMT 2.5%, Standard 
solution 
AnaJysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
clindamycin (CieH^CINzOsS) in the portion of Gel 
taken: 

Result - (fu/fs) x (Cs/G) xPxfx 100 

ru - peak response from the Sample solution 

r$ - peak response from the Standard solution 

Q ~ concentration of USP Clindamycin Phosphate 
RS in the Standard solution (mg/mL) 

Cu - nominał concentration of clindamydn in the 
Sample solution (mg/mL) 

P - potency of clindamycin in USP Clindamycin 
Phosphate RS (pg/mg) 
f = conversion factor, 0.001 mg/pg 
Acceptance criteria: 90.0%~110.0% 

PERFORMANCE TESTS 

* Minimum Ful (755): Meets the reąuirements 

SPECIFIC TESTS 

- PH (791): 4.5-6,5 

ADDITIONAL REQUIREMENTS 

• Packaginc and Storage: Preserve in tight containers. 

# USP Reference Standards (11) 

USP Clindamycin Hydrochloride RS 
USP Clindamycin Phosphate RS 


Clindamycin Phosphate Topical 
Solution 


DEFINITION 

Clindamydn Phosphate Topical Solution contains the equiv- 
aient of NLT 90.0% and NMT 110.0% of the labeled 
amount of clindamycin (GaHjaCiNzOsS). 

IDENTIFICATION 

* A. The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution , as 
obtained in the Assay . 
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ASSAY 
• PROCEDURĘ 

Mobile phase: Dissolve 10,54 g of monobasit potas- 
sium phosphate in 775 mL of water, and adjust with 
phosphoric acid to a pH of 2.5. Add 225 mL of acetoni- 
trile, mix, and frlter. Ensure that the concentration of 
aceton i trile in the Mobile phase h NLT 22% and NMT 
25% to retain the correct elution order. 

System suitability stock solution 1: 4 mg/ml of 4' 
nydroxyacetophenone in acetonitrile 
System suitability stock solution 2: 0.04 mg/mL of 4'- 
hydroxyacetophenone from System suitability stock solu- 
tion 1 in Mobile phase 

Standard solution: 0.24 mg/mL of USP Clindamycin 
Phosphate RS in Mobile phase 
System suitability solution: Mix 1 part of System suita¬ 
bility stock solution 2 with 3 parts of Standard solution. 
Sample solution: Equivalent to 0.2 mg/ml of 
clindamycin from Topical Solution in Mobile phase 
Chroma tog raphic system 
(See Chromatogmphy <621), System Suitability.) 

Modę: LC 

Detector: UV 210 nm 
Column: 4.6-mm x 25-cm; packing L7 
Flow ratę: 1 mL/min 
injection volume: 20 |iL 
System suitability 

Samples: Standard solution and System suitability 
solution 


[Notę—T he relative retention times for clindamycin 
phosphate and 4'-hydroxyacetophenone are aoout 1.0 
and 1.2, re$pectively.] 

Suitability requirements 

Resofution: NLT 2.0 between clindamycin phosphate 
and 4'-hydroxyacetophenone, System suitability 
solution 

Relative standard deviation: NMT 2.5%, Standard 
solution 
Anafysis 

Samples: Standard solution and Sample solution 
Cajculate the percentage of the labeied amount of 
clindamycin (CtsHiaCJN ? Os$} in the portion of the Top¬ 
ical Sofution taken: 


Result = (ru/fs) x (G/G,) x P x F x 100 

ro - peak response from the Sample solution 
- peak response from the Standard solution 
Cs - concentration of USP Clindamycin Phosphate 
RS in the Standard solution (mg/mL) 

Cu - nominał concentration of clindamycin in the 
Sample sofution (mg/mL) 

P “ potency of clindamycin in USP Clindamycin 
Phosphate RS (jug/mg) 

F = conyersion factor, 0.001 mg/pg 
Acceptance criteria: 90.0%-110.0% 


SPECIFIC TEST5 

• PH (791); 4.0-7.0 


ADDITIONAL REQUIREMENTS 

* Packaging AND Storage: Preserve in tight containers. 

• USP Reference Standards (11) 

USP Clindamycin Phosphate RS 


IDENTIFICATION 

• A. The retention time of the major peak of the Sample 

solution corresponds to that of the Standard solution, as 
obtained in the Assay. 

ASSAY 

* PROCEDURĘ 

Mobile phase: Dissolve 10.54 g of monobasic potas- 
sium phosphate in 775 mL of water, and adjust with 
phosphoric acid to a pH of 2.5. Add 225 mL of acetoni- 
trile, mix, and fil ter. 

System suitability solution: 0.6 mg/mL each of USP 
Clindamycin Phosphate RS and USP Clindamycin Hydro- 
chloride RS, in the Mobile phase 
Standard solution: 0.25 mg/mL of USP Clindamycin 
Phosphate RS in the Mobile phase 
Sample solution: Equivalent to 0.2 mg/mL of 
clindamycin from Topical Suspension in Mobile phase. 
Prepare as foflows. Using a suitable hypodermic needle 
and synnge, transfer a suitable aiiquot of Topical Sus- 
pension to a suitable volumetric fiask, dii u te with Mobile 
phase to vo!ume, and mix. 

Chromatographic system 
(See Chromatography (621), System Suitability ,) 

Modę: LC 

Detector: UV210nm 
Column: 4.6-mm x 25-cm; packing L7 
Flow ratę: 1 mL/min 
Injection voiume: 20 pL 
System suitability 

Samples: System suitability solution and Standard 
solution 

[NOTĘ—The relative retention times for clindamycin 
phosphate and clindamycin are about 1.0 and 1.5, 
respectrvely.] 

Suitability reguirements 

Resolutron: NLT ó.O between the clindamycin phos¬ 
phate and clindamycin peafcs, System suitability 
sofution 

Coiumn efficiency: NLT 1700 theoretical plates, Sys¬ 
tem suitability sofution , calcu la ted from the peak width 
at half height 

Tailing factor: NMT 1.3, System suitability solution 
Reiative standard devlatlon: NMT 2.5%, Standard 
solution 
Anaiysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeied amount of 
clindamycin (CibH^CIN^OsS) in the portion of the Top¬ 
ical Suspension taken: 

Result = (Wf S ) x (G/G,) x P x F x 100 

fy = peak response from the Sample solution 

n = peak response from the Standard solution 

Cs “ concentration of USP Clindamycin Phosphate 
RS in the Standard solution (mg/mL) 

Cu - nominał concentration of clindamycin in the 
Sample sofution (mg/mL) 

P = potency of clindamycin in USP Clindamycin 
Phosphate RS (pg/mg) 

F - conversion factor, 0.001 mg/pg 


Clindamycin Phosphate Topical 
Suspension' 

DEFINITION 

Clindamycin Phosphate Topical Suspension contains the 
equivalent of NLT 90.0% and NMT 110.0% of the labeied 
amount of clindamycin (Ci&HnGNjOsS). 
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Acceptance criteria: 90.0%-110,0% 

PERFORMANCE TESTS 

• Minimum Fill (755): Meets the requirement$ 

SPECIFIO TESTS 

• PH (791); 4.5-6.5 

ADDITIONAL REOU1REMENT5 

• Packaging ano Storage: Preserye in tight containers. 

• USP REFERENCE STANDARDS (Tl) 

USP clindamydn Hydrochtoride RS 
USP Clindamydn Phosphate RS 


Clindamycin Phosphate Vaqinal Inserts 

DEFINITION 

Gindamycin Phosphate Yaginal Inserts contain the equta¬ 
lent of NLT 90,0% and NMT 110.0% of the labeled 
amount of clindamydn (CiaHsaCINaOjS). 

IDENTIFICATION 

* A. INFRARED ABSORPTION (197M) 

Sampie: Transfer a Yaginal Insert into a suitable Con¬ 
tainer, add 120 mL of methylene chloride, insert a stop* 
per, and shake until the Vaginal Insert is completely dis* 
solved. Using a vacuum, pass through a metnylene 
chloride-compatible filier having a 0.45-pm porę size. 
Rinse the filter with several portions of methylene chlo- 
nde, and allow the filter to air*dry. Use the white resi- 
due to prepare the minerał oil dispension for the test. 

Accepta nce criteria: The IR absorption of the Sampie 
exhibits maxima at the same wavelengths as that of a 
similar preparation of USP Gindamycin Phosphate RS, 

* B. The retention time of the major peak of the Sampie 

soiution corresponds to that of tne Standard soiution, as 

obtained in the Assay. 

ASSAY 

* Procedurę 

Buffer: 10.54 g/L of monobasic potassium phosphate in 
water, Adjust wilh phosphortc acid to a plH of 2.5. 

Mobile phase: Dissolve 10.54 g of monobasic potas- 
sium phosphate in 775 mL of water, and adjust with 
phosphoric acid to a pH of 2.5. Add 225 mL of acetoni- 
trile, and mix. 

System suitability soiution: 0.24 mg/mL of USP 
Clindamycin Phosphate R5 and 6 pg/mL of USP 
Clindamycin Hydrochloride RS, in Buffer 

Standard soiution: 0.24 mg/mL of USP Clindamydn 
Phosphate RS in Buffer 

Sampie soiution: Transfer 1 Vaginal Insert to a suitable 
100-mL Container, Add 40 mL of isooctane, and seal 
the Container tightly with a teflon-lined septum and 
crimp cap. Shake vigorously for about 15 min until afl 
of the Vaginal Insert is dissolved. Add 40.0 mL of Buffer 
Recap the Container tightly, and shake vigorously for 
NLT 30 min, taking care to avoid teakage. Allow the 
layers to separate, and remove a voiume of the lower 
aąueous layer suffident to perform the fołlowing steps. 
Pass the aqueous soiution through a filter having a 
5-pm or finer porę size, discarding the first 2 mL of the 
fil tratę. Collect the remarning fil tratę, and prepare a so* 
lution equivalent to 0.2 mg/mL of clindamycin with 
Buffer , 

Chroma tog raphic system 

(See Chromatograpny (621), System Suitability,) 


Modę: LC 

Detector: UV 210 nm 
Column: 4.6-mm x 25-cm; packing L7 
Flow ratę: 1 mL/min 
Injection volume: 35 pi 
System suitability 

Sam pies: System suitability soiution and Standard 
soiution 

Suitability reguirernents 

Resolution: NLT 2.0 between clindamycin phosphate 
and clindamycin hydrochloride. System suitability 
soiution 

Calculate as foliows. 

Result - [(t 2 “ + Wm)] x 1-177 

t 2 - retention time of the second peak 

t) = retention time of the first peak 

wh\ - height at half width of the first peak 

wi }2 = heighl at half width of the second peak 

Relative standard deviation: NMT 2.5%, Standard 
soiution 
Analysis 

Samples: Standard soiution and Sampie soiution 
Calculate the percentage of the labeled amount of 
clindamycin (CiaHnCIN^OsS) equivalent in the Vaginal 
Insert taken: 

Result = (rjx (G/Cy) x P x F x 100 

ru - peak response from the Sampie soiution 

rs - peak response from the Standard soiution 

C s = concentration of USP Clindamycin Phosphate 
RS in the Standard soiution (mg/mL) 

C y = nominał concentration of clindamycin in the 
Sampie soiution (mg/mL) 

P = potency of clindamycin in the USP 
Clindamycin Phosphate RS (pg/mg) 

F = conver$k>n factor, 0.001 mg/pg 
Acceptance criteria: 90.0%—110.0%, Use as the Assay 
value the averagę of the determinations obtained in tne 
test for Uniformity of Dosoge Units (905), Content 
Unifarmity . 

PERFORMANCE TESTS 

* Uniformity of Dosage Units (905): Meet the 

requirements 

ADDITIONAL REQUIREMENTS 

* Packaging and Storage: Preserve in wefl-closed contain- 
ers, at controlled room temperaturę, or in a coot place. 

* USP REFERENCE STANDARDS (11) 

USP Gindamycin Hydrochloride RS 
USP Clindamycin Phosphate RS 


Clioguinol 



CsHjCIfNO 305.50 

8-Quinoltnol, 5-chloro-7-iodo-; 

5-Chloro-7-iodo-8-quino!inol [130-26-7]. 

DEFINITION 

Clioquinol, dried over phosphorus pentoxide for 5 h, con- 
tains NLT 93.0% and NMT 100.5% of clioquinol 
(CoHsCIlNO). 
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IDENTIFICATION 

* A- 

Standard solution: Prepare as directed for the Standard 
solution in the Assay , except use 1.0 mL of pyridine in- 
stead of the Interna! standard solution. 

Acceptance criteria: The retention time of the major 
peak of the Sample solution corresponds to that of the 
Standard solution, as obtained in the Assay. 

* R. Ultra violet Absorption (197U) 

Analytical wavelength: 267 nm 
Medium: 3 N hydrochloric acid 
Sample solution: 5 |ig/mL 

Acceptance criteria: AbsorptMties, calculated on the 
dried basis, do not differ by morę than 3.0%. 

* C. 

Sample: 100 mg 

Anatysis: Heat the Sample with 5 mL of su [furie acid. 
Acceptance criteria: Copious violet vapors of iodine are 
evofved. 

ASSAY 

* Procedurę 

Interna! standard solution: 2 mg/mL of pyrene in 
pyridine 

Standard stock soiution: 3 mg/mL of USP Clioquinol 
RS in a mixture of pyridine and n-hexane (4:1) 

Standard solution: Transfer 1,0 mL of the Standard 
stock solution to a screw-capped glass vial fitted with a 
septum, add l.GmL of bis(trimemylsilyf)acetarnide and 
1.0 mL of Intemal standard solution, attach the cap, and 
mix, Heat in a water bath at 50° for 15 min, and then 
cool to ambient temperaturę. 

Sample stock soiution: 3 mg/mL of Clioquinol, prevL 
ously dried, in a mixture of pyridine and n-hexane (4:1) 
Sample solution: Transfer 1.0 mL of the Sample stock 
solution to a screw-capped glass vial fitted with a sep- 
tum, add 1,0 mL of bis(trimethylsilyl)acetamide and 
1.0 mL of Intemal standard solution, and attach the cap. 
Heat in a water bath at 50° for 15 min, and then cool 
to ambient temperaturę. 

Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: GC 

Detector: Flame ionization 

Column: 1.83-fn x 2-mm glass; packed with 3% !iquid 
phase G3 on 80- to 100-mesh support SI AB 
Temperatures 

Column: The initial temperaturę Is 200° for a condi- 
tioning period of NLT 1 6 h (not connected to the 
detector) and is then reduced to 165°. 

Injection port: 170° 

Detector: 250° 

Carrier gas: Helium 

Flow ratę: 30 mL/min for helium. Hydrogen and air 
are introduced into the detector at rates of 25 and 
500 mL/min, respectiveły. 

Injection volume: 1 pL 
System suitabiiity 
Sample: Standard solution 

[NoTE—The relative retention limes for dioquinol and 
pyrene are 0.6 and 1* *0, respectiveiy.] 

Suitability reguirements 

Resoiutlon: NLT 3 between the dioquinol and the 
intemal standard peaks 
Anafysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of ciioquinol (C^HsCIING) in 
the portion taken: 

Result = («„/flj) x (C 5 /Q) x 100 

Ru - peak response ratio of clioguinot to the 

interna] standard from the Sample solution 
Rs - peak response ratio of cliogufnol to the 

interna! standard from the Standard solution 


Q - concentration of USP Cfioquinol RS in the 
Standard solution (mg/mL) 

Cu = concentration of Ciioquinol in the Sample 
solution (mg/mL) 

Acceptance criteria: 93.0%-! 00.5% 

IMPURITIES 

* Residue on IGNITION (281): NMT 0.5% 

SPECIFIC TESTS 

* ŁOSS ON DrYING (731) 

Anafysis: Dry a sample over phosphorus pentoxide for 
5 h„ 

Acceptance criteria: NMT 0.5% 

* Free Iodine and Iodide 

Controf solution: Di lute 2.0 mL of potassium iodide so* 
lutton (1 in 6000) with water to 10 mL, add 6 mL of 
2 N sulfuric add, 1 mL of potassium dichromate TS, and 
2 mL of chloroform, and snake for 15 s (0.05% of 
iodide). 

Sample: 1.0 g 

Analysis: Shake the Sample with 20 mL of water for 30 
s, ailow to stand for 5 min, and filter. To 10 mL of the 
frltrate add 1 mL of 2 N sulfuric acid, then add 2 mL of 
chloroform, and shake: no violet color appears in the 
chloroform (free iodine). To the mixture add 5 mL of 
2 N sulfuric add and 1 mL of potassium dichromate TS, 
and shake for 15 s. 

Acceptance criteria: The color of the chloroform layer 
is no deeper than that produced in the Contro/ solution. 

ADDłTIONAL REQUIREMENTS 

* PACKAGING and Storage: Preserve in tight, light-resistant 

containers. 

* USP Reference Standards (11) 

USP Clioqumol RS 


CHoguiircol Crcam 

DEFINITION 

Clioquinol Cream contains NLT 90.0% and NMT 110,0% of 

the labeled amount of cltoquinol (C 9 H 5 CIINO) in a suita- 

ble cream base, 

IDENTIFICATION 

* A. 

Standard solution: Prepare as directed for the Standard 
solution in the Assay , except use 1.0 mL of pyridine in- 
stead of the Intemal standard solution . 

Acceptance criteria: The retention time of the major 
peak of the Sample solution, as obtained in the Assay, 
corresponds to that of the Standard solution. 

* B. 

Sample solution: Place nominally 25 mg of c!roquinol 
in a 100-mL volumetrk fiask, ad a 75 mL of dilute hy¬ 
drochloric acid (1 in 4), and heat on a steam bath to 
melt the Cream, shakmg vigorously to extract the clio- 
uinol. Cool under running water, and add dilute hy- 
rochforic acid (1 in 4) to volume. Filter through paper, 
and dilute 3 mL of the fil U ale with dilute hydrochloric 
acid (1 in 4) to 100 mL. 

Acceptance criteria: The UV absorption spectrum of 
the Sample solution exhtbtts maxima and minima at the 
same waveiengths as that of a similar soiution of USP 
GioguinoJ RS, concomitantly measured. 

ASSAY 

* Procedurę 

Internal standard solution: 2 mg/mL of pyrene in 
pyridine 

Standard stock solution: 3 mg/mL of USP Clioguinol 
RS in a mixture of pyridine and f?-hexane (4:1) 
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Standard solution: Transfer 1.0 mL of the Standard 
stock solution to a screw-capped glass vfa! frtted with a 
septum, add 1.0 mL of bis(trimetny[sifyl)acetamEde and 
1.0 mL of internal standard solution , attach the cap, and 
mrx. Heat in a water bath at 50° for 15 min, and then 
cool to ambient temperaturę* 

Sample stock solution: Transfer nominally 150 mg of 
dioguino! from Cream to a 60-mL separator Place the 
separator on its side En a vaeuum oven at a pressure of 
10 mm of mercury at 45° for 4 h. Remove tne separator 
from the oven, alfow to cool, add 15 mL of a mixture 
of pyridine and n-hexane (4:1), and insert a polytef 
stopper. Transfer the mixture to a 50-mL volumetric 
fiask, and rtnse the separator with two 15-mL portions 
of the same solvent, shaking each time for 30 s* Trans¬ 
fer both rinsings to the volumetric fiask, and dilute with 
the same solvent to volume. 

Sample solution: Transfer 1.0 mL of the Sample stock 
solution to a screw-capped glass vial frtted with a sep- 
tum, add 1.0 mL of bis(trimethylsllyl)acetamide and 
1.0 mL of In terna i standard solution t and attach the cap. 
Heat in a water bath at 50° for 15 min, and then cool 
to ambient temperaturę* 

Chromatographic system 
(See Chromatograpny {621 >, System Suitability.) 

Modę: CC 

Detector: Flame ionization 

Column: 1.83-m x 2-mm glass; packed with 3% liquid 
phase G3 on 80- to IGO-mesh support 51 AB 

Temperatures 

Column: The rnitial temperaturę is 200° for a condb 
tioning period of NLT 16 h (not connected to the 
detector) and is then reduced to 165°* 

Injection port: 170° 

Detector: 250° 

Carrier gas: Helium 

Ffow ratę: 30 mL/min for helium, Hydrogen and air 
are introduced into the detector at rates of 25 and 
500 mL/min, respectively* 

Injection vo!ume: ipl 
System suitability 
Sample: Standard solution 

[Notę —The relative retention times for dioquinol and 
pyrene are 0.6 and 1.0, respectively.] 

Suitability reąuirements 

Resolution: NLT 3 between the dioquinol and the 
internal standard peaks 
Analysis 

Sampies: Standard solution and Sample solution 
Calculate the pereentage of the labeled amount of clio- 
quinol (C9H5CIINO) in the portion of Cream taken: 

Result = (Ru/Rs) x (C s /Cu) x 100 

Ru - peak response ratio of clioquinol to the 

internal standard from the Sample solution 
R$ - peak response ratio of clfoguino! to the 

internal standard from the Standard solution 
Cs = concentration of USP Clioguinol RS in the 
Standard solution (mg/mL) 

Cu - nominał concentration of clloquino] in the 
Sample solution (mg/mL) 

Acceptance criteria: 90.0%-110.0% 

ADDIHONAL REQUIREMENT$ 

• PACKAGING AND Storage: Preserve in colfapsible tubes or 
tight, (ight-resistant containers. 


® USP Reference Standards (11) 
USP GlioquinoI RS 


CEcoguSnol Onratment 

DEFINITION 

Clioquinol Ointment contains NLT 90.0% and NMT 110,0% 
of the labeled amount of clioquinol (C 9 H 5 CIINO) in a suit- 
able ointment base, 

IDENTIFICATION 

® A. 

Standard solution: Prepare as directed for the Standard 
solution In the Assay , except use 1.0 mL of pyridine in- 
stead of the Internai standard solution. 

Acceptance criteria: The retention time of the major 
peak of the Sample solution, as obtained in the Assay , 
corresponds to that of the Standard solution , 

o B. 

Sample solution: Place nominally 25 mg of clioguinol 
from Ointment in a 100-mL volumetric fiask, add 75 mL 
of dilute hydrochloric add (1 in 4), and heat on a 
steam bath to melt the Ointment, shaking vigorous[y to 
extract the clioguinol. Cooi under running water, and 
add dilute hydrochloric add (1 En 4) to volume, Filter 
through paper, and dilute 3 mL of the filtra te with di¬ 
lute hydrochloric add (1 in 4) to 100 mL. 

Acceptance criteria: The UV absorption spectrum of 
the Sample solution exhibEts maxima and minima at the 
same wavelengths as that of a simElar solution of USP 
Clioquinol RS, concomitantly measured. 

ASSAY 

e Procedurę 

internal standard solution: 2 mg/mL of pyrene En 
pyridine 

Standard stock solution: 3 mg/mL of USP Clioguinol 
RS in a mixture of pyridine and n -hexane (4:1) 

Standard solution: Transfer 1.0 mL of the Standard 
stock solution to a screw-capped glass via! fltted with a 
septum, add 1.0 mL of bfs(trimetnylsilyl)acetamide and 
1.0 mL of Internal standard solution , and attach the cap. 
Heat in a water bath at 50 Q for 15 min, and then cool 
to ambient temperaturę. 

Sample solution: Transfer nominally 150 mg of eltoqui~ 
nol from Ointment to a 125-mL separator. Add 75 mL 
of n-hexane, then add 15 mL of dimethylformamide, 
and mix for 1 min. Allow the layers to separate, and 
transfer the lower layer to a 5G-mL volumetnc fiask. Re- 
peat the extraction with separate 15- and 10-mL por¬ 
tions of dimethylformamide, and transfer the lower lay- 
ers to the 50-mL vo]umetric fiask. Dilute with 
dimethylformamide to volume. Transfer 1*0 mL of this 
solution to a screw-capped glass vlal fltted with a sep¬ 
tum, and evaporate at 60° under a stream of nitrogen 
to dryness. Add 1.0 mL of a mixture of pyridine and n- 
hexane (4:1) to the residue, add 1.0 mL of 
bis(tnmethyl$ilyl)acetamide and 1.0 mL of Internal stan¬ 
dard solution , and attach the cap. Heat in a water bath 
at 50° for 15 min, then cool to ambient temperaturę. 

Chromatographic system 
(See Chromatograpny (621), System Suitability.) 
l\4ode: CC 

Detector: Flame ionization 

Column: 1.83-m x 2-mm glass; packed with 3% liquid 
phase G3 on 80- to 100-mesh support SI AB 
Temperatures 

Column: The initial temperaturę is 200° for a condi- 
tioning period of NLT 16 h (not connected to the 
detector) and is then reduced to 165°. 
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Injection port: 1 70° 

Detector: 250° 

Carrier gas: Helium 

FIow ratę: 30 mL/min for helium. Hydrogen and air 
are introduced into the detector at rates of 25 and 
500 mL/min, respectively, 
injection volume: 1 |iL 
System suita bllłty 
Sample; Standard solutbn 

[Notę—T he relative retention Limes for dioquinol and 
pyrene are 0,6 and 1.0, respectively.] 

Suitability requirements 

Resolution: NLT 3 between the dioquinol and the 
internal standard peaks 
Anaiysis 

Samples: Standard solution and 5 ample solution 
Cakulate the percentage of the labeled amount of cJio- 
gutnol (CgHsCIfNO) in the portion of Ointment taken: 


shake by mechanical means for 15 min. Dilute with 3 N 
hydrochloric add to yoiume, Filter a portion of the solu¬ 
tion. Dilute 4,0 mL of the filtrate with 3 N hydrochloric 
add to 200,0 ml, and mix. 

Bfanlc 3 N hydrochloric add 
instrumental conditions 
Modę: UV 

Analytical wavelength: 267 nm 
Celi: 1 cm 
Anaiysis 

Samples: Standard solution and Sample solution 
Determine the absorbances of the Standard solution 
and the Sample solution at the wayelength of maxi- 
mum absorbance, 

Cakulate the percentage of tiioquinol (CgHsCIlNO) in 
the portion of Topical Powder taken: 

Result = (AJAi) x (Cj/Cu) x 100 


Result = (fUR$) x (Q/Cu) x 100 

Ru - peak response ratio of clioquino! to the 

internal standard from the Sample solution 
R& = peak response ratio of clioguinol to the 

internal standard from the Standard solution 
Cs = concentration of USP Clioquinol RS in the 
Standard solution (mg/ml) 

Cu - nominał concentration of clioquinol in the 
Sample solution (mg/mL) 

Acceptance critena: 90,0%-110,0% 



ADDITIONAŁ REQUIREMENTS 

♦ Packaging ano Storage: Preserve in collapsibfe tubes or 
tight, lighł-resistant containers. 

9 USP Reference Standards (11) 

USP Clioguinol RS 


Compound Clioguinol Topical Powder 

DEFINITION 

Compound Clioguinol Topical Powder contains NLT 22.5% 
and NMT 27,5% of clloquinol (OHjCIINO), 


Clioguinol 

250 q 

Lactic Acid 

25 q 

Zinc Stearate 

200 q 

Lactase 

525 a 

To make 

1000 a 


Mix the Lactic Add with iactose. Then add Clioguinol and 
Zinc Stearate to the mixture, and mix, 

IDENTIFICATION 

* A, 

Sample: A quantity of Topical Powder equivalent to 
30 mg of clioguinol 

Anaiysis: Place the 5amp/e in a glass-stoppered, 50-mL 
conical fiask, add 20 mL of 1 N sulfuric add, and shake 
for 5 min. Filier, and transfer 5 mL of the filtrate to a 
glass-stoppered test tubę. Add 5 drops of potassium 
dichromate TS and 2 mL of chloroform, and shake well. 

Acceptance criteria: A red-viofet color deyelops in the 
chloroform layer, 

ASSAY 

♦ Procedurę 

Standard solution: 5 pg/ml of USP Clioguinol RS in 
3 N hydrochloric add 

Sample solution: Transfer a guantity of Topical Powder 
equivafent to 50 mg of clioguinol to a 200-mL vofumet- 
ric fiask, Add 100 mL of 3 N hydrochloric add, and 


A i 7 = absorbance of the Sample solution 
Aj - absorbance of the Standard solution 
Cs - concentration of clioguinol in the Standard 
solution (pg/mL) 

Cy - nominał concentration of clioquinoJ in the 
Sample solution (pg/mL) 

Acceptance critena: 22,5%-27.5% 

AODDTIONAI REQUIREMENTS 

* Packaging and Storage: Package in well-dosed, light- 
resistant containers, 

• USP Reference Standards (11) 

USP Clioguinol RS 


Clioguinol and Hydrocortisone Cream 

DEFINITION 

Clioguinol and Hydrocortisone Cream contains NLT 90,0% 
and NMT 110,0% of the labeied amounts of clioquinol 
(C9H5CMNO) and hydrocortisone (CziH^Oj) in a suitable 
cream base. 

IDENTIFICATION 

■ A, The retention time of the clioauino! peak of the Sam¬ 
ple solution corresponds to that of the Standard solution , 
as obtained in the Assay for ClioaufnoL 

* B. The retention time of the hyorocortisone peak of the 

Sample solution corresponds to that of the Standard solu¬ 
tion , as obtained in the Assay for Hydrocortisone . 

ASSAY 

• Clioguinol 

Internal standard solution: 2 mg/mL of pyrene in 
pyridine 

Standard stock solution: 3 mg/ml of USP Clioguinol 
RS in a mixture of pyridine ano n-hexane (4:1) 
Standard solution: Transfer 1.0 mL of the Standard 
stock solution , 1.0 mL of N,0-bis(trimethylsily- 
I)acetamide, and 1,0 mL of Internoi standard solution to 
a suitable screw-capped gjass vial fitted with a polyteh 
fined septum, and mix, Heal on a water bath at 50° for 
15 min, and cooi to room temperaturę. 

Sample solution: Transfer nominally 150 mg of cliogui¬ 
nol from Cream to a 60-mL separator. Place the 
separator on its side in a vacuum oven at 45° for 4 h, 
Remove the separator, cooi to room temperaturę, and 
add 15,0 mL of a mixture of pyridine and hexane (4:1), 
Insert the stop per in the separator, and mix until the 
specimen is completely dispersed. Transfer the contents 
of the separator to a 50-mL volumetric fiask, rinse the 
separator with iwo 15-mL portions of a mixture of pyrh 
dine and hexane (4:1), tolfectlng the rinsings in the 
yolumetrte fiask, and dilute with the same solvent mix- 
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turę to volume. Immediately transfer 1 mL of this solu- 
tron to a dry, screw-cappea glass vial, and evaporate 
with the aid of gentle heat and a stream of nitrogen to 
dryness. Dissolye the residue Sn 1.0 mL of a mixture of 
pyridrne and hexane (4:1), add 1 mL each of /s/,0- 
bis(trirnethylsilyl)acetamide and Interno! standard solu- 
tion to the screw-capped glass vial fitted with a poiytef- 
lined septum, and mix. Heat on a water bath at 50° for 
15 mrn, and cool to room temperaturę, 
Chromatographic system 
(See Chromatography {621), System Suitabifity.) 

Modę: CC 

Detector: Flame ionization 

Column: 2-mm x 1.8-m; packed with 3% liquid phase 
G3 on 80- to 100-mesh support 5IAB 
Temperatures 
Column: 165° 
jnjection port: 1 70 G 
Detector: 250° 

Carrier gas: Dry helium 
Flow ratę: 30 mL/min 
Injection volume: 1 pL 
System suitability 
Sample: Standard sofution 

[NoTE“Ihe relatiye retention times for dioquinof and 
pyrene are 0.6 and 1,0, respectively.] 

Suitability requirements 

Resolution: NLT 3.0 between the analyte and inter- 
nal standard peaks 

Relative standard deviation; NMT 2.0% 

Anafysis 

Samples: Standard solution and Sample sofution 
Record the chromatograms to obtain NLT 40% of maxi- 
mum recorder response, and measure the peak re¬ 
sponse of each component 

Calcuiate the percentage of the labeled amount of dio- 
quinol (C9H5CHNO) in the portion of Cream taken: 

Result ^ (Ru/Rs) x (Cj/G) x 100 

Ru - peak response ratio of clioquinol to the 

rnternal standard from the Sample sofution 
/?5 = peak response ratio of clioquinol to the 

interna) standard from the Standard sofution 
Cs = concentration of USP Cllogulnol RS in the 
Standard sofution (mg/mL) 

Cu - nominał concentration of clioquinoi in the 
Sample sofution (mg/mL) 

Acceptance criteria: 90.0%-110.0% 

* HYDROCORTISONE 

Mobile phase: Acetomtriie, methanol, and water 
(1:1: 2.75) 

Standard stock solution: 1 mg/mL of USP Hydrocorti- 
sone RS in alcohol 

Standard solution: 10Opg/mL of USP Hydrocortisone 
RS in alcohol from the Standard stock sofution 
Sample solution: Transfer nominally 1 0 mg of hydro¬ 
cortisone from Cream to a 50-mL centrifuge tubę. Add 
30 ml of alcohol, and heat ort a steam bath just to 
boiling. Shake for 15 min, and centrifuge. Transfer the 
supernatant extract to a 1 00-mL vdumetnc fiask. Re- 
peat the extraction with two 20-mL portions of alcohol, 
combfning the extracts in the 100-mL volumetnc fiask. 
Add alcohol to yofume, mix, and fil ter 
System suitabifity stock solution: 0,5 mg/mL of meth- 
ylparaben in alcohol 

System suitabifity solution: Transfer 2 mL of System 
suitability stock sofution and 20mL of Standard stock so¬ 
lution infco a 200-mL volumetnc fiask, and di lute with 
alcohol to volume. 

Chromatographic system 
(See Chromatography <621), System Suitabifity.) 


Modę: LC 

Detector: UV 254 nm 
Columns 

Cuard: Packing L2 

Analytical; 3.9-mm x 30-em; packing LI 
Flow ratę: 1 mL/min 
Injection volume: I 0 j.lL 
System suitability 
Sample: System suitability sofution 
[Notę—T he relative retention times for methylparaben 
and hydrocortisone are 0,6 and 1.0, respectively,] 
Suitability requirements 

Resolution: NLT 2.0 between the hydrocortisone and 
methylparaben peaks 

Relative standard deviatton: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of hy¬ 
drocortisone {C 21 H 30 O 5 ) in the portion of Cream taken: 

Result = (ryfrs) x (G/G) x 100 

iu = peak response from the Sample solution 

fj = peak response from the Standard solution 

G - concentration of USP Hydrocortisone RS in the 
Standard solution (mg/mL) 

Cu - nominał concentration of hydrocortisone In 
the Sample sofution (mg/mL) 

Acceptance criteria: 90.0%-110.0% 

PERFORMANCE TE5TS 

* Minimum Fiu (755): Meets the requirement$ 

ADDETEONAl REQUSREMENTS 

u Packaging and Storage: Presen/e in collapsible tubes or 
in tight, light-resistant containers. 
o USP REFERENCE STANDARD5 (11) 

USP Cliogurnol RS 
USP Hydrocortisone RS 


Clioquinol and Hydrocortisone 
Ointment 


DEFINITION 

Ciioguinol and Hydrocortisone Ointment contalns NLT 
90,0% and NMT 11 0.0% of the labeled amounts of cllo- 
quinol (CghhClINO) and hydrocortisone (C2iH 3 o0 5 ) in a 
suitable ointment base. 

IDENTIFICATION 

* A. The retention time of the clioaulnol peak of the Sam¬ 
ple solution corresponds to that or the Standard solution, 
as obtalned in the Assay for ClioauinoL 
B, The retention trme of the hyarocortrsone peak of the 
Sample solution corresponds to that of the Standard solu¬ 
tion , as obtalned in the Assay for Hydrocortisone. 

ASSAY 
® Clioquinol 

Internal standard solution: 2 mg/ml of pyrene in 
pyridlne 

Standard stock solution: 3 mg/mL of USP Clioquinol 
RS in a mixture of pyridine and n-hexane (4:1) 
Standard solution: Transfer 1.0 mL of the Standard 
stock solution, 1.0 mL of N/O-bisftrimethylsily- 
Oacetamide, and 1,0 mL of Internai standard solution to 
a suitable screw-capped glass vial fitted with a polytef- 
lined septum, and mix. Heat on a water bath at 50° for 
15 min, and cool to room temperaturę. 

Sample solution: Transfer nominally 150 mg of diogui¬ 
nol from Ointment to a 125-mL separator. Add 75 mL 
of n-hexane, insert the stopper in tne separator, and 
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mix untif the spęd men is completely dispersed. Extract 
with 25 mL of dimethylformamide, collecting the ex- 
tract in a 50-mL volumetnc fiask. Repeat the extraction 
with two 10-mL portions of dimethylformamide, col- 
lecting the extracts In the 50-mL yolumetnc fiask, and 
dii ute with dimethylformamide to yolume* Transfer 
1.0 mL of this sofution to a suitabfe size screw-capped 
vial, and evaporate the solution with the aid of nitrogen 
at 60° tn dryness. Dissolvp the rssidue in 1.0- m! of a 
mixture of pyridine and hexane (4:1), and pipet 1.0 ml 
of N,0“bls(trimethyfsilyl)acetamide and 1*0 mL of Inter¬ 
nat standard solution into the glass vial, fitted with a 
poiytef-ltned septum, and securely close. Heat the vial 
on a water batn at 50 D for 15 min, and coof to room 
temperaturę* 

Chromatographic system 

(See Chromatograpny (621), System Suita bili ty.) 

Modę: GC 

Detector: Ftame ionizatron 

Column: 2-mm x 1. 8 -m; packed with 3% liquid phase 
G3 on 80- to 100-mesh support 5IAB 
Temperatures 
Column: 165° 

Injection port: 1 70° 

Detector: 250° 

Carrier gas: Dry helium 
Flow ratę: 30 mL/min 
Injection volume: 1 
System suitability 
Sample; Standard solution 

[Notę—T he reiative retention times for dioguinol and 
pyrene are 0.6 and 1 . 0 , respectively,] 

Suitability requirements 

Resolution: NLT 3.0 between the analyte and inter¬ 
na I standard peaks 

Relative standard deviation: NMT 2.0% 

Analysis 

Sampfes: Standard solution and Sample solution 
Record the chromatograms to obtain NLT 40% of maxL 
mum recorder response, and measure the peak re- 
sponse of each component 

Calculate the percentage of the labeled amount of cllo- 
quinof (C 0 H 5 CIINO} taken: 

Result = (Ru/RS) x ( G/Cu ) x 1 00 

Ru - peak response ratio of dioquinol to the 

interna! standard from the Sample solution 
Rs - peak response ratio of clioguinof to the 

interna! standard from the Standard solution 
Cs - concentration of USP Cltoquinol RS in the 
Standard solution (mg/mL) 

C u - nominał concentration of cfioquinol in the 
Sample solution (mg/mL) 

Acceptance criteria: 90.0%-l 1 0.0% 

• Hydrocortisone 

Mobile phase: Acetonitrile, methanol, and water 
(1: 1:2*75) 

Standard stock solution: 1 mg/mL of USP Hydrocorti- 
sonę RS in alcohoi 

Standard solution: Standard stock solution and alcohoi 
(1:9) 

Sampie solution; Transfer nominaliy 10 mg of hydro 
cortisone from Ointment to a 50-mL centrifuge tubę. 
Add 30 mL of alcohoi, and heat on a steam bath just to 
boiling. Shake for 15 min, and centrifuge. Transfer the 
supernatant extract to a 100-mL volumetric fiask. Re- 
peat the extraction with two 2G-mL portions of alcohoi, 
comhining the extracts in the 100-mL volumetric fiask. 
Add alcohoi to volume, mix, and filter. 

System suitability stock solution: 0.5 mg/mL of meth¬ 
ylparaben in alcohoi 

System suitability solution: Transfer 2 mL of System 
suitability stock solution and 20mLof Standard stock so¬ 


lution into a 200-mL volumetric fiask, and dilute with 
alcohoi to volume. 

Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę; LC 

Detector: UV 254 nm 
Coiumns 

Cuard: Packing L2 

Analytical: 3.9-mm * 30-cm; packing LI 
Flow ratę: 1 mL/min 
Injection volume: 10 pL 
System suitability 
Sampie: Sys tem suitabiiity solu don 
[Notę—T he reiative retention times for methylparaben 
and hydrocortisone are 0.6 and 1 . 0 , respectiyety*] 
Suitability requirements 

Resolution: NLT 2.0 between the hydrocortisone and 
methylparaben peaks 

Relative standard devratron: NMT 2,0% 

Analysis 

Sam pies: Standard solution and Sampie solution 
Calculale the percentage of the labefed amount of hy¬ 
drocortisone (C 31 H 30 O 5 ) taken: 

Result = ( m/rs ) x (Cd Cu) x 1 00 

r u = peak response from the Sample solution 

r$ = peak response from the Standard solution 

Cs - concentration of USP Hydrocortisone RS in the 
Standard solution (mg/mL) 

C u - nominał concentration of hydrocortisone in 
the Sampie solution (mg/mL) 

Acceptance criteria: 90.0%-110.0% 

PERFORMANCE TESTS 

* Minimum Fiu (755): Meets the reguirements 

ADDITIONAL REQUBREMENTS 

* Packaginc and Storage: Preserve in tollapsibie tubes or 

in tight, light-reslstant containers. 

« USP Reference Standards (11) 

USP Cliogutnol RS 
USP Hydrocortisone RS 


Clobetasoł Propionate 



CisHsiCtFOi 466.97 

Pregna-1,4-diene-3,2G-dione, 21 -chloro-9-fluoro-l 1 - 
hydroxy-l6-methyl-l 7-(1 -oxopropoxy)-, (116,16/3)-; 

21 -Chtoro-9-fluoro-l 1 /3,1 7-dihyaroxy-1ó/3-metnylpregna-1,4- 
diene-3,20-dione 17-propionate [25122-46-7; 

251 22-41 -2]. 

DEFINITION 

Clobetaso! Propionate contains NLT 97.0% and NMT 
102 . 0 % of C 25 H 32 CIFO 5 , calculated on the dried basis, 

IDENTIFICATION 
® INFRARED ABSORPTION (197M) 

ASSAY 
o Procedurę 

Solution A: 0.05 M monobasic sodium phosphate, Ad- 
just with 85% phosphork acid to a pH of 2.5. 
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Mobile phase: Aeetonitrile, methanol, and Sofution A 
(19:4:17) 

Internal standard solution: 0,2 mg/mL of 
bedomethasone dtpropionate in methanol 
Standard solution: DissoJve a ąuantrty of USP Clobeta¬ 
sol Propionate RS in methanol and internai standard so- 
iuthn to obtain a finał solution of 0.04 mg/mL of USP 
Clobetasol Propionate RS and 0 08 mg/mL of 
bedomethasone dipropionate. 

System suitability solution: 0.001 mg/mL of USP Clo- 
betasol Propionate Related Compound A RS and 
0.1 mg/mL of USP Clobetasol Propionate RS in Mobile 
phase 

Sample solution: Transfer 4 mg of Clobetasol Propion¬ 
ate to a 100-mL volumetnc fiask, add 40.0 mL of inter¬ 
na! standard solution, and dilute with methanol to 
volume. 

Chromatographic system 

(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 240 nm 
Coiumn: 4.6-mm x 1 5-tm; packing LI 
Fiow ratę: 1 mL/min 
Injeetion size: 10 pL 
System suitability 
Sample: System suitability solution 
[NOTĘ—The refative retention trmes for clobetasol pro¬ 
pionate and dobetasof propionate related compound 
A are 1,0 and 1,1, respectlvely.] 

Suitability requirements 

Resolutton: NLT 1.5 between clobetasol propionate 
and clobetasol propionate related compound A 
Coiumn efficiency: NLT 5000 theoretlćal plates for 
the clobetasol peak 

Tai ling factor: NMT 2.0 for the clobetasol peak 
Relative standard deviation; NMT 2.0% 

Analysis 

Sam pies: Standard solution and Sample solution 
[Notę—T he relative retention times for clobetasol pro¬ 
pionate and bedomethasone dtpropionate are 1.0 and 
1.6, respectivefy.] 

Calculate the percentage of C^HiaCIFOs in the portion 
of Clobetasol Propionate taken: 

Result = (Ru/Rs) x (Cs/Cu) x 100 

Ru = ratlo of the clobetasol propionate peak area to 
the internal standard peak area from the 
Sample solution 

Rs - ratio of the clobetasol propionate peak area to 
the interna! standard peak area from the 
Standard solution 

Cs - concentration of USP Clobetasol Propionate RS 
in the Standard solution (mg/mL) 

Cu = nominał concentration of clobetasol 

propionate in the Sample solution (mg/mL) 
Aceeptance criteria: 97.0%-] 02.0% on the dried basis 

IMPURITIES 
Inorganlc Impurities 

* Residue on ICNITION (281): NMT 0.1%, usfng a platinum 
cruclble 


Oelete the fo/foiv#fig; 

*• Hiaw Metals, Meihod II (231): NMT 20 ppm# gjjj&j t- 

Jan r 2Q1S) 

Organie Impurities 

0 Procedurę 

Solution A, Mobile phase, System suitability solution, 
and Chromatographic system: Proceed as directed in 
the Assay. 

Sample solution: 0,1 mg/mL of Clobetasol Propionate 
in Mobile phase 


Analysis 

Sample: Sample solution 

Calculate the percentage of each impurlty in the por¬ 
tion of Clobetasol Propionate taken: 

Result = (fu/rr) x 100 

ru - peak area for each impurity 
r T — sum of the areas of all of the peaks 
Aceeptance criteria 
Any individual impurity: NMT 1.0% 

Totaf impurities: NMT 2.5% 

5PECIFIC TE5T5 

* Melting Rance or Temperaturę (741): Approximatdy 

196° 

• Optical Rotation, Spedfic Rotation (781S): +98^ to 
+104° at 20° 

Sample solution: 10 mg/mL in dioxane 

* Loss ON Drving (731): Dry a sample at 105° for 3 h: it 

loses NMT 2.0% of its weight. 

ABDITIONAL REQUIREMENTS 

® Packaging and Stokage: Preserve in tight, light-resistant 
containers. 

• USP Reference Standards (11) 

USP Clobetasol Propionate RS 
USP Clobetasol Propionate Related Compound A RS 
9a-Fluoro-11 /f-hyaroxy-l 6 /Tmethyl 3-oxo-androsta-1,4- 
diene-1 7(R)-spiro-2 / 44'“Chloro-5-ethylfuran-3'(2 / H)- 
one]. 

C 2 SH 30 CIFO 4 448.96 


Oobetasol Propionate Cream 

DEFINITION 

Clobetasol Propionate Cream Is Clobetasol Propionate in a 
suitable cream base. It contains NLT 90.0% and NMT 
115.0% of the labeled amount of clobetasol propionate 
(C25H32CIFO5). 

IDENTIFICATION 

o A, Thin-Layer Chromatographic Identification Test 

( 201 ) 

Standard solution: 0.6 mg/mL of USP Clobetasol Pro¬ 
pionate RS in chloroform 

Test solution: Transfer a portion of Cream equiva!ent to 
075 mg of clobetasol propionate to a 25-mL, plastlc- 
stoppered centrifuge tubę, Add 10 ml of methanol, and 
cap. Heat in a 60° water bath for 4 min, remove the 
tubę from the bath, and shake vigorously. Repeat the 
heating and shaking. Cool to room temperaturę, add 
3.5 mL of water, and mix. Centrifuge at 3500 rpm for 
10 min. Transfer 5 mL of the supernatant to a 100-mL 
separator, add 1 g of sodEum chloride and 10 mL of 
water, and mix. Extract with 5 mL of chloroform by 
shaking for 1 min, collect the lower layer, and evapo- 
ratę with the a id of a stream of nitrogen to dryness, 
Dissolve the residue in 0.5 mL of chloroform. 
r>eveloping solverct system: Chloroform, acetone, and 
alcohol (100:10:5) 

Aceeptance criteria: The Rf value of the prlncipal spot 
obtained from the Test solution corresponds to that 
from the Standard solution. 

ASSAY 
• Procedurę 

Buffer: 0.05 M monobasic sodium phosphate. Adjust 
with 50% sodium hydroxide solution to a pH of 5.5, 
Mobile phase: Aeetonitrile, methanol, and Buffer 
(95:20:85) 
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Internal standard soiution: 0.2 mg/mL of 
beelomethasone dipropionate in methanol 
System suitabiiity soiution: 0.001 mg/mL of USP Clo¬ 
betasol Propionate Related Compound A RS and 
04 mg/mL of USP Clobetasol Propionate RS in Mobile 
phase 

Standard soiution: 0.04 mg/mL of USP Clobetasol Pro¬ 
pionate RS and 0,08 mg/mL of beelomethasone dipro¬ 
pionate prepared as follows. Transfer 1.0 mg of USP 
Clobetasol Propionate RS to a 25-mL volumetric fiask, 
add 10.0 mL of the Internal standard soiution , and dii ule 
with methanof to volume. 

Sam ple soiution: Nominalfy 0.04 mg/mL of clobetasol 
propionate. In a suitabie fiask, dissolve a portion of 
Cream equfvalent to 1,0 mg of clobetasol propionate in 
10.0 mL of the Internal standard soiution and 15.0 mL of 
methanol, and shake vigorously to disperse the Cream. 
Centrifuge at about 3500 rpm for 1 0 min, and pass a 
portion of the supernatant through a fllter of 0.45-j.im 
porę size. 

Chromatographic system 

(See Chromatography (62^\ System Suitabiiity.) 

Modę: LC 

Oetector: UV 240 nm 
Coiumn: 4,6-mm x 15-cm; packlng LI 
Flow ratę: 1 mL/min 
Injection size: 10 pL 
System suitabiiity 
Sample: System suitabiiity soiution 
[Notę —The re!ative retention times for clobetasol pro- 
pionate and clobetasol propionate related compound 
A are 1.0 and 1.1, respectively.] 

Suitabiiity reguirements 

Resolutton: NLT 1.5 between clobetasol propionate 
and clobetasol propionate related compound A 
Coiumn efficiency: NLT 5000 theoretical plates for 
the clobetasol propionate peak 
Tailtng factor: NMT 2.0 for the clobetasol propionate 
peak 

Relative standard deviation: NMT 2.0% for the clo- 
betasol propionate peak 
Analysis 

Sampies; Standard soiution and Sample soiution 
[Notę— The relatlve retention times for clobetasol pro¬ 
pionate and beelomethasone dipropionate are TO and 
1.6, respectwely.] 

Calculate the percentage of clobetasol propionate 
(C 25 H 32 CIFO 5 ) in the portion of Cream taken; 

Result = (Ru/Rs) x ( Q/Cu ) x 1 00 

R u = ratio of the clobetasol propionate peak area to 
the internal standard peak area from the 
Sample soiution 

Rs = ratio of the clobetasol propionate peak area to 
the internal standard peak area from the 
Standard soiution 

Cs - concentration of USP Clobetasol Propionate RS 
in the Standard soiution (mg/mL) 

Cu - nominał concentration of clobetasol 

propionate in the Sample soiution (mg/mL) 
Acceptance enteria: 90.0%-115.0% 

PERFORMANCE TE5T5 

* MINIMUM Fill (755): Meets the reguirements 

SPECIFIC TESTS 

o Microbiał Enumeration Tests (61) and TESTS FOR 5PECI- 
FIED MlCROORCANISMS (62): The total aerobtc microbial 
count does not exceed 10- cfu/g. It meets the reguire¬ 
ments of the tests for absence of Staphylococcus aureus, 
Pseudomonas aeruginosa, Escherichla coli[ and Salmonello 
species. 


- pH (791): 4.5-7.0 

ADDITIONAL REQUIREMENT5 

* Packaging and Storage: Preserve in collapsible tubes or 
in tight containers. Storę at controlled room temperaturę. 
Do not refrlgerate. 

® USP Reference Standards (11) 

USP Clobetasol Propionate RS 

USP Clobetasol Propionate Related Compound A RS 
9r/-Fluoro-l 1/3-hydroxy-1 6/5-methyl 3-axo-androsta-l/ł- 
diene-1 7(R)-spiro-2'-[4 / -cnloro-5 / -ethylfuran-3''(2'ff)- 
one]. 

C^HboCIFO. 448.96 


Clobetasol Propionate Olntment 

DEFINITION 

Clobetasol Propionate Ointment is Clobetasol Propionate in 
a suitabie ointment base. It contains NLT 90,0% and 
NMT 115.0% of the Jabeled amount of clobetasol pro¬ 
pionate (C 25 H 32 CIFOJ. 

IDENTIFICATION 

a A. Thin-Layer Chromatographic Identification Test 

( 201 ) 

Standard soiution: 0.5 mg/mL of of USP Clobetasol 
Propionate RS in chloroform 

Test soiution: Nominalfy 0.5 mg/mL of clobetasol pro¬ 
pionate. Transfer a portion of Ointment equivalent to 
TO mg of clobetasol propionate to a 25-mL, plastic- 
stoppered centrifuge tubę, Add 10 ml of methanol, and 
cap, Heat in a 70° water bath for 4 min, remove the 
tubę from the bath, and shake vigorously, Repeat the 
heating and shaking. Freeze the mixture in an ice bath 
for 5 min, and centrifuge at about 3500 rpm for 10 
min. Transfer 5 mL of the supernatant to a suitabie vial. 
Evaporate with the ald of a stream of nitrogen to dry- 
ness. Dissolve the residue in 1.0 ml of chloroform. 
Developing solvent system: Chloroform, acetone, and 
alcohof (100:10:5) 

Acceptance enteria: The Rf value of the principal spot 
obtained from the Test soiution torresponds to that 
from the Standard soiution. 

ASSAV 
« Procedurę 

Buffer: 0,05 M monobasic sodium phosphate. Adjust 
with 85% phosphoric acid to a pH of 2.5, 

Mobile phase: Acetonitrile, methanol, and Buffer 
(95:20:85) 

internal standard soiution: 0.2 mg/mL of 
beelomethasone dipropionate in methanol 
System suitabiiity soiution: 0.001 mg/mL of USP Clo¬ 
betasol Propionate Related Compound A RS and 
0.1 mg/mL of USP Clobetasol Propionate RS in Mobile 
phase 

Standard soiution: Dissolve a quantity of USP Clobeta¬ 
sol Propionate RS in methanol and Internal standard so¬ 
iution to obtain a finał soiution of 0.04 mg/ml of USP 
Clobetasol Propionate RS and 0.08 mg/mL of 
bedomethasone di prop Eon ate 
Sample soiution: Nominally 0,04 mg/mL of clobetasol 
propionate. Transfer a portion of Ointment equivalent 
to 1.0 mg of clobetasol propionate into a 125-mL sepa¬ 
ratory funnel. Add 30 mL of hexane, 10.0 mL of the 
Interno! standard soiution , and shake. Collect the iower 
fayer in a 25-mL volumetric fiask. Extract the hexane 
remaining In the separatory funne! with two 5-mL por- 
tions of Mobile phase , and combine alE of the extracts in 
the 25-mL volumetric fiask. Di fu te with Mobile phase to 
volume, and pass a portion through a fllter of 0.45-pm 
porę size. 
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Chromatographic system 

(See C hromotogrophy (621}, System Suitabiiity.) 

Modę: LC 

Detector: UV 240 nm 
Column; 4.6-mm x 15-cm; packing LI 
Flow ratę: 1 m L/min 
Injection slze: lOpL 
System suitabiiity 
Sample: System suitabiiity solution 
[NOTĘ—The reiative retention times for dobetasol pro- 
pionate and clobetasoJ propionate related compound 
A are 1.0 and 1.1, respectively.] 

Suitabiiity reguirements 

Resolution: NLT 1.5 between dobetasol propionate 
and clobetasoJ propionate related compound A 
Column efficiency: NLT 5000 theoretical plates for 
the dobetasol propionate peak 
Tailing factor: NMT 2.0 for the dobetasol propionate 
peak 

Relative standard deyiation: NMT 2.0% for the do¬ 
betasol propionate peak 
Analysis 

Sam pies: Standard solution and Sample solution 
[NOTĘ—The relatlve retention times for dobetasol pro¬ 
pionate and bedomethasone dipropionate are 1.0 and 
1 . 6 , respectively ] 

Calculate the percentage of dobetasol propionate 
(C 25 H 32 CIFO 5 ) in the portion of Ointment taken: 

Result = (Ro/Rs) x (Q/C u ) x 100 

Ru - ratio of the dobetasol propionate peak area to 
the interna] standard peak area from the 
Sample solution 

Rs = ratio of the dobetasol propionate peak area to 
the internal standard peak area from the 
Standard solution 

Cs ~ concentration of USP ClobetasoJ Propionate RS 
in the Standard solution (mg/mL) 

Cu = nominał concentration of dobetasol 

propionate in the Sample solution (mg/mL) 
Acceptance criteria: 90.0%-l 15.0% 

SPECIFBC TESTS 

• Microbial Enumeration Tests <61} and Tests for Speci- 
FlEO MlCROORGANlSMS (62): The total aeroblc microbial 
count does not exceed 10 2 cfu/g. It meets the reguire- 
ments of the tests for absence of Staphyiococcus aureus, 
Pseudomonas aeruginosa, Escheńchia coli, and Salmonella 
spedes. 

« Minimum Fill (755): Meets the requirements 

ADDITBONAL REQUIREMEN?$ 

o IPackaging and Storage: Preserve in collapsible tubes or 
in tight containers. Storę at controlled room temperaturę. 
Do not refrigerate, 

® USP Reference Standards (11) 

USP dobetasol Propionate RS 
USP ClobetasoJ Propionate Related Compound A RS 
9a-Fluon>] 1 /3-hydroxy-l 6 /Tmethyl 3-oxo-androsta-1,4- 
diene-17(R)-spiro-2'44'-chlorO“5 / -ethylfuran-3'(2 / ff)- 
one]. 

CzsH^CIFO.i 448.96 


Clobetasol Propioraate To pica I Sol»tion 

DEFINITION 

Clobetasol Propionate Topi cal Solution contains NLT 90.0% 
and NMT 110.0% of the labeled amount of dobetasol 
propionate (C25H32CIFO5). 


IDENTIFICATION 

■ A. Thin-Layer Chromatographic Identification Test 

( 201 ) 

Standard solution: 0.75 mg/mL of USP Clobetasol Pro- 
pionate RS in chloroform 

Test solution: Nominalty 0.75 mg/mL of dobetasol pro¬ 
pionate. Transfer a portion of Topical Solution equiva~ 
lent to 1.5 mg of clobetasol to a 50-mL separatory fun- 
nel. Add 5 mL of water, and extraet with 5 ml of 
chloroform. Collect the lower layer through a cotton 
wool pług, and evaporate with the aid of a stream of 
nitrogen to dryness. Dissolve the residue in 2 mL of 
chloroform. 

Deveioping solvent system: Chloroform, acetone, and 
alcohol (100:10:5) 

Acceptance criteria: The Rf value of the prindpaf spot 
obtained from the Jest solution corresponds to that 
from the Standard solution. 

ASSAY 
a Procedurę 

Buffer: 0.05 M monobasic sodium phosphate. Adjust 
with 85% phosphoric add to a pH of 2,5, 

Mobile phase: Acetonitrile, methanol, and Buffer 
(95:20:85) 

Internal standard solution: 0.2 mg/mL of 
bedomethasone dipropionate in methanol 
System suitabiiity solution: 0.001 mg/mL of USP Clo¬ 
betasol Propionate Related Compound A RS and 
0.1 mg/mL of USP Clobetasol Propionate RS in Mobile 
phase 

Standard solution: 0.04 mg/mL of USP Clobetasol Pro¬ 
pionate RS and 0.08 mg/mL of bedomethasone dipro¬ 
pionate prepared as folfows. Transfer 1.0 mg of USP 
Clobetasol Propionate RS to a 25-mL volumetnc fiask, 
add 10.0 ml of the Internal standard solution, and dilute 
with methanol to volume. 

Sample solution: Nominally 0,04 mg/mL of dobetasol 
propionate. Transfer a portion of Topical Solution equlv- 
alent to 1.0 mg of clobetasoi propionate to a 25-mL 
yolumetric fiask, add 10.0 mL of the Internal standard 
solution, and dilute with Mobile phase to volume, 
Chromatographic system 
(See Chromatography (621), System Suitabiiity.) 

Modę: LC 

Detector: UV 240 nm 
Column: 4.6-mm x 15-cm; packing LI 
Flow ratę: 1 mL/min 
injection size: 10 pL 
System suitabiiity 
Sample: System suitabiiity solution 
[Notę—T he relative retention times for clobetasol pro¬ 
pionate and clobetasol propionate related compound 
A are 1.0 and 1.1, respecth/ely.j 
Suitabiiity reguirements 

Resolution: NLT 1.5 between dobetasol propionate 
and dobetasol propionate related compound A 
Column efficiency: NLT 5000 theoretical plates for 
the clobetasol propionate peak 
Tailing factor: NMT 2,0 for the clobetasol propionate 
peak 

Relative standard deviation: NMT 2.0% for the cto- 
betasof propionate peak 
Analysis 

Sam pies: Standard solution and Sample solution 
[Notę—T he relatlve retention times for dobetasol pro¬ 
pionate and bedomethasone dipropionate are 1.0 and 
1 . 6 , respectlvely.] 

Calculate the percentage of clobetasol propionate 
(C25H32CIFO3) in the portion of Topical Solution taken: 

Result = (Ru/Rs) x (C s /Q x 100 
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Ru = ratio of the clobetasol propionate peak area to 
the interna I standard peak area from the 
Sampie solution 

Rs - ratio of the dobetaso] propionate peak area to 
the Internal standard peak area from the 
Standard solution 

Q = concentration of USP Clobetasol Propionate RS 
in the Standard solution (mg/mL) 

Co - nominał concentration of clobetasol 

propionate in the Sampie solution (mg/mL) 
Acceptance cnteria: 90.0%”! 10,0% 

PERFORMANCE TESTS 

■ Minimum Fill {755): Meets the requirements 

SPECIFIC TESTS 

* Microbial Enumeratiom Tests (61) and Tests for Speci- 
fiep Microorganisms (62): The total aerobic microbial 
count does not exceed 10 2 cfu/g. It meets the reguire- 
ments of the tests for absence of Staphylococcus aureus, 
Pseudomonas aeruginosa, Escherichia coli , and Salmonella 
spedes* 

* PH (791): 4,5-6,0 

ADDITIONAl REQUIREMENTS 

* Packaging and Storage: Preserve in tight contalners. 

Storę at controiled room temperaturę. Do not refrigerate. 

* USP Reference Standards (11) 

USP Clobetasol Propionate RS 
USP Clobetasol Propionate Related Compound A RS 
9a-Fluoro-1 1 /?-hydroxy-16/Tmethy! 3-oxG-androsta-1,4- 
diened 7(f?)rspiro-2'-[4 / -chloro-5-ethylfuran-3'(2"b)- 
one], 

C 25 H 3 oC3F0 4 448.96 


Clocortolone Piva!ate 



Specifk rotatkm (781 S): between +125° and +1 35°. 

Test solution; 40 mg per mL, in chloroform. 

Loss on drying (731)«--Dry it at 105° for 3 hours: it loses 
not morę than 1 *0% of its weight 

Residue on ignilion (281): not morę than 0.2%, a 
100-mg test specimen being used. 

Chiomatographk pmirity— 

Test solution —Accurately weigh about 100 mg of 
Clocortofone Pivalate, and transfer to a 25-mL vo!umetric 
fiask. Dissolve in a mixture of chloroform and methanol 
(1:1), and dilute with the same solvent to volume. 

Standard solution —Using an accurately weighed quantity 
of USP Clocortolone Pivalate RS, prepare a solution in a ma¬ 
turę of chloroform and methanol (1:1) having a known con¬ 
centration of about 4 mg per mL, 

Procedurę —Score a 20- x 20-cm thin-layer chromato- 
graphic piąte (see Chromatography (621)) coated with a 
0,25-mm layer of chromatographic siiica gel mixture Into 
three equal sections to be usea for the Test solution, the 
blank, and the Standard solution, respectively. Aetivate the 
piąte at 105° for 30 minutes before use. Apply 100 jliL each 
of the Test solution and the Standard solution as streaks 
2,5 cm from the bottom of the appropriate sectlon of the 
piąte, and dry the streaks with a gentle current of air. Using 
a so!vent system consisting of a mixture of cydohexane and 
ethyl acetale (2:1), deve3op the chromatogram En a suitable 
chromatographic chamber lined with absorbent paper and 
previously equiJibrated, until the solvent front has moved 
15 cm above the linę of application. Air-dry the piąte, and 
develop the chromatogram a second time using the same 
chromatographic system. Air-dry the piąte, and locate the 
principal band occupied by the Stanaard solution by viewing 
under UV light. Mark this band as well as corresponding 
bands in the blank and Test solution sections of the piąte. 
Quantitatively remove the siiica gel from each band, and 
transfer to separate glass-stoppered, 50-mL centrifuge tubes. 
Add 25.0 mL of metnanol to each tubę, shake for not less 
than 20 minutes, and centrifuge. Concomitantly determine 
the absorbances of the supernatants from the Test solution 
and the Standard solution against the bJank at the wave- 
Jength of maximum absorbance at about 238 nm, with a 
suitable spectrophotometer. Calcu la te the percentage of 
chromatographic impuritles in the Test solution taken by the 
formula: 


C 27 HKC IFO 5 495,02 

Pregna~1,4-diene-3,20*dione, 9-chloro-21 -(2,2-dimethyl- 
1 -oxopropoxy)-6Tluoro-11 -hydroxy-1ó~methy[-, (6a,11 j 3 , 

160.)-, 

9-Chloro-óo-ffuoro-l 1/3,21! -dihydroxy-1 6a-methyipregna- 
1,4-diene-3,2G-dione 21 -pivalate [34097-16-0], 

» Clocortolone Pivalate contains not less than 
97.0 percent and not morę than 103.0 percent of 
C 2 ?H 36 CIFOi, caiculated on the dried basis. 

Packaging and storage —Preserve 3n tight, light-resistant 
containers, 

USP Reference standards {11}— 

USP Clocortolone PEvalate RS 

Collor and clarity of sol uli cm —A 1 In 100 solution in 
chloroform Is elear and practically cotorless. 

Identification— 

A: Infrared Ahsorption (197M), 

B: Ultraviolet Absorption (197U}— 

Solution: 15pg per mL. 

Medium: methanol. 

Absorptivities at 238 nm, caiculated on the drfed basis, do 
not differ by morę than 3.6%. 


100 - [100(Q / Cu)(Au / 4s)] 

In which Cs is the concentration, in mg per mL, of USP 
Clocortofone Plvalate RS 3n the Standard solution; C u Is the 
concentration, in mg per mL, of the Test solution; and Au 
and A$ are the absorbances of the Solutions from the Test 
solution and the Standard solution, respeotively: not morę 
than 3.0% of total impurities is found. 

Assay— 

Standard preparation —Dlssolve an accurately weighed 
quantity of USP Clocortolone Pivalate RS in chloroform to 
obtain a solution having a known concentration of about 
0.75 mg per mL, Dilute an accurately measured volume of 
this solution with methanol, and mix to obtain a Standard 
preparation having a known concentration of about 30 pg 
per mL, 

Assoy preparation —Accurately weigh about 75 mg of 
Clocortofone Piva!ate, and transfer to a 100-mL volumetric 
fiask. Dissolve in chloroform, dilute with chloroform to vol- 
ume, and mix. Transfer 4.0 mL of this solution to a 100-mL 
volumetric fiask, dilute with methanol to volume, and mix. 

Procedurę—Transfer 10.0-mL portions of the Standard 
preparation and the Assay preparation to separate glass-stop- 
pered, 50-mL conical flasks, and evaporate on a steam bath 
to dryness. To each fiask, and to a tnird fiask to provide the 
blank, add 15.0 mL of a solution containtng 250 mg of iso- 
niazid and 0.3 mL of hydrochloric add in 500 mL ot metha- 
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nok Swirl the contents of the flasks to dissolve the residues. 
Insert the stoppers securely in the flasks, and place in a 
water bath at 60° for 2.5 hours. Cool to room temperaturę. 
Concomitantly determine the absorbances of the Assay prep¬ 
aration and the Standard preparation in 1-cm cells against 
the blank at the wavelencjth of maximum absorbance at 
about 405 nm, with a suitable spectrophotometer. Calculate 
the ąuantity, in mg, of QjH m CIFOs in the portion of 
Clocortolone Ptvalate taken by the formula: 

2SC(Au/As} 

in which C is the eon cent radon, in po per mL, of USP 
Clocortolone Pivalate RS in the Standard preparation, and Au 
and As are the absorbances of the Assay preparation and the 
Standard preparation , respectively. 


Clocortolone Pivalate Cream 


» Clocortolone Pivalate Cream contains not less 
than 90.0 percent and not morę than 110,0 per- 
cent of C 27 H 3 aCIF 05 in a suitable cream base. lt 
may contain suitable preservatives. 


10 minutę*, with occasional swirling, to disperse the Cream. 
Cool to room temperaturę, dilute with methanol to volume, 
and mix. Allow any insoluble materiał to settle. 

Procedurę —Tra n s f e r 10*0 mL of the Standard preparation 
to a 25-mL volumetric fiask. Transfer 10,Q-mL portions of 
the Assay preparation into two separate 25-mL volumetric 
flasks labeled Assay preparation and Assay blank , respectively. 
Evaporate the contents of the three flasks with the aid of a 
stream uf dii uf nitroyen lu dryness. Transfer 20.0 mL of a 
solution containing 250 mg ofisoniazid and 0,3 mL of hy- 
drochloric acid in 500 mL of methanol to the flasks contain- 
tng the Standard preparation , the Assay preparation, and a 
fourth 25-mL volumetric fiask labeled Reagent blank . Pipet 
20 mL of acidified methanol solution (03 mL of hydrochlo- 
ric acid diluted with methanol to 500 mL) into the fiask la¬ 
beled Assay blank . Insert the stoppers securely in the flasks, 
and place in a water bath at 60° for 2.5 hours, occasionally 
swirling the contents of each fiask. Cool the flasks to room 
temperaturę, dilute with the acidified methanol solution to 
yofume, and mix, Centrifuge the Assay preparation at high 
speed for 10 minutes. Concomitantly determine the ab¬ 
sorbances of the Standard preparation , the Assay preparation, 
the Assay blank , and the Reagent blank against acidified 
methanol solution as the so!vent blank in 1-cm cells at the 
wave!ength of maximum absorbance at about 390 nm, with 
a suitable spectrophotometer. Calculate the quantity, in mg, 
of C^H^CiFO* in the portion of Cream taken by formula: 


Packaglng and storage—Preserve in collapsible tubes or 
in tight, light-resistant Container*. 

USP Reference standard* (11)— 

USP Clocortolone Pivaiate RS 

Identification—Place a portion of Cream, equivalenf to 
about 1 mg of clocortolone pivalate, in a suitable separator. 
Add 5 mL of water, and extract with TO mL of chloroform, 
Evaporate the chloroform layer to dryness, and dissolve the 
residue in 2 mL of methanol. Apply 20 uL of thts test solu¬ 
tion and 20 fiL of a Standard solution of USP Clocortolone 
Piva!ate RS in chloroform containing about 0.5 mq per mL 
about 1.5 cm from the bottom of a suitable tbin-fayer chro- 
matographic piąte (see Chromatography (621)) coated with 
a 0,25-mm layer of chromatographlc sillea gel mixture. Af- 
low the spot* to dry, and devetop the chromatogram in a 
solvent system consisting of cyclohexane and ethyl acetate 
(2:1) untif the so1venl front has moved about three-fourths 
of the length of the ptate. Remove the piąte from the devel- 
oping chamber, mark the solvent front, and allow the sol- 
vent to evaporate. Locate the spots on the piąte by viewing 
under short-wavelength UV lignt: the Rf value of the princi- 
pat spot obtained from the test solution corresponds to that 
obtamed from the Standard solution. 

Minimum fili (755): meets the requirements. 
pH (791): between 5.0 and 7,0, in a 1 in 10 aqueous 
di*persion. 

Particie size determination—Place a smali portion of 
Cream on a mkroscope slide, apply a cover slide, press 
slightly, and examlne under 40x objec tive magnifkation us- 
ing a suitable microscope eguipped with polarized Jight 
Scan the compiete slide preparation, and record the size of 
the largest crystal found in reference to a calibrated grid: no 
particie in the Cream is greater than 50 microns when 
measured in the longitudinal ax*s. 

Assay— 

Standard preparation —Dissolve an accurately weighed 
ąuantity of USP Clocortolone Pivalate RS in methanol to ob- 
tain a sofution having a known concentration of about 
0.06 mg per ml. 

Assay preparation—iJ sing a plastic syringe equipped with 
a suitable cannula, transfer an accurately weighed quantity 
of Cream, equlvalent to about 3 mg of clocortolone piva- 
late, to a 50-mL volu mętne fiask. Add about 25 mL of meth¬ 
anol, and warm the fiask In a 60° water bath for about 


$QC(Au/As) 

in which C is the concentration, in mg per ml, of USP 
Clocortolone Pivalate RS in the Standard preparation; A u is 
the absorbance of the Assay preparation , corrected for the 
Assay blank and the Reagent blank ; and As is the absorbance 
of the Standard preparation corrected for the Reagent blank. 


Clofazimine 



C;7H«Ct 2 N 4 473.40 

2-Phenazinamine, N,5-bis(4-ch!orophenyf)-3,5-dihydro-3- 
[(1 -methylethyljimino]-; 

3(p-ChloroaniIino)-1 G-(p-chlorophenyf)-2,l 0-dihydro- 
2 -(isopropylimino)phenazine [2030-63-9], 

DEFINmON 

Clofazimine contains NLT 98.0% and NMT 102.0% of 
clofazimine calculated on the dried basis. 

IDENTIFICATION 

* A. Infrared Absorption (197): Use (197A) or (197K). 

* R. The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution , as 
obtained in the Assay . 

ASSAY 

* PROCEDURĘ 

Buffer: 4.5 mg/mL of sodium dodecyl sulfate, 1.7 mg/ 
mL of tetrabutylammonium hydrogen sulfate, and 
1.8 mg/mL of disodium hydrogen phosphate in water. 
Adjust with dilute phosphoric acid (about 8.5%) to a 
pn of 3,0 in 90% of the volume before drluting with 
water to yolume. 
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Mobile phase: Acetonitnle and Buffer (65:35) 

Standard solution: 0.05 mg/mL of USP Clofazimine RS 
in Mobile phase 

SampJe solution: 0.05 mg/mL of Clofazimine in Mobile 
phase 

Chromatographic system 

(See Chromatograpny (621), System Suitabifity.) 

Modę: LC 

Detector: UV 280 nm 

Column: 4.6-mm x 25-cm; 5-pm packing L7 
Flow ratę: 1.0 mL/min 
Injeetlon volume: 20 pL 
System suitability 
Sampie: Standard solution 
Suitability requirements 

Taiiing factor: NMT 1,5 for the clofazimine peak, 
Standard sofution 

Relative standard deviation: NMT 0,73% for the 
clofazimine peak, Standard solution 
Analysrs 

Sam pies: Standard solution and Sampie solution 
Calculate the percentage of clofazimine (C 27 H 22 CI 2 NO in 
the portion of Clofazimine taken: 

Result = (rofrs) x (Cj/G) x 1 00 

tu = peak response from the Sampie solution 

Ci - peak response from the Standard solution 

C$ = concentration of USP Clofazimine RS in the 
Standard solution (mg/mL) 

Cu = concentration of Clofazimine in the Sampie 
solution (mg/mL) 

Acceptance criteria: 98,0%-102.0% on the dried basis 

IMPURITIES 

• RE5IDUE OH iGNlTfON (28T): NMT 0.1% 

• ORGAMIC IMPURITIES 

Buffer, Mobile phase, and Chromatographic system: 
Proceed as directed in the Assoy. 

System suitability solution: 0,5 mg/mL of USP 
Clofazimine RS and 1.5 pg/mL of USP Clofazimine Re- 
lated Compound B RS in Mobile phase 
Standard solution: O.Spg/ml of USP Clofazimine RS 
and 5.0 pg/mL of USP Clofazimine Related Compound 
B RS in Mobile phase 

Sampie solution: 0.5 mg/mL of Clofazimine in Mobile 
phase 

System suitability 

Sam pies: System suitability solution and Standard 
solution 

Suitability reguirements 

Resolution: WŁT 2.0 between the clofazimine and 
clofazimine related compound B peaks, System suita¬ 
bility* * solution 

Relative standard deviation: NMT 2.8% for the 
clofazimine peak and NMT 2.0% for the clofazimine 
related compound B peak, Standard soiution 
Anaiysis 

Sam pies: Standard solution and Sampie sofution 
Calculate the percentage of clofazimine related com¬ 
pound B tn the portion of Clofazimine taken: 

Result = (rjri) x (C s /Cy) x 100 

tu — peak response of clofazimine related 

compound B from the Sampie solution 
r$ = peak response of clofazimine related 

compound B from the Standard solution 
C^ - concentration of USP Clofazimine Related 
Compound B RS in the Standard solution 
(mg/mL) 

Cu - concentration of Clofazimine in the Sampie 
sofution (mg/mL) 


Calculate the percentage of any indlvldual unspecified 
impurity In the portion of Clofazimine taken: 

Result = ( ru/rs ) X (G/G) X 100 

fu - peak response of any individual unspecified 
impurity from the Sampie soiution 
rs = peak response of clofazimine from the 
Standard sofution 

Q - concentration of USP Clofazimine RS in the 
Standard solution (mg/mL) 

Cu - concentration of Clofazimine in the Sampie 
solution (mg/mL) 

Acceptance criteria: See Tobie 7. Disregard any impLb 
nty peaks less than 0.05%. 


Tabl e 1 


Name 

Reiatiue 

Retention 

Time 

Acceptance 

Criteria, 

NMT 

Clofazrrmne related compound B 

0.81 

1.0 

Clofazrmme 

1.00 


Any jndividual unspecified 
impurity 

— 

0.10 

Total Impurities 

— 

2,0 


SPECIFIC TEST5 
& LOSS OM DRY1NG (731) 

Analysis: Dry a sampie at 105° for 3 h. 

Acceptance criteria: NMT 0.5% 

ADDETiONAL REQU1 REMENTS 

« Packaging and Storace: Preserve in tight, lighuresistant 
containers at raom temperaturę. 

* USP REFERENCE STANDARD* (11) 

USP Clofazimine RS 

USP Clofazimine Related Compound B RS 
5-(4-Ch]orophenyl)-3-(isopropyiimino)-N-phenyl-3,5- 
dihydrophenazin- 2 -amine. 

C 27 H 23 CIN 4 438.95 


Clofazimme CapsuSes 

DEFINITION 

Clofazimine Capsules contain NLT 90,0% and NMT 110.0% 
of the labeied amount of clofazimine (C 27 H 22 CI 2 N 4 ). 

IDENTIFICATION 

* A* The retention time of the major peak of the Sampie 

solution corresponds to that of the Standard solution, as 
obtained in the Assoy, 

a B, The UV spectrum of the major peak of the Sampie 
solution corresponds to that of the Standard solution, as 
obtained in the Assoy. 

ASSAY 

* PROCEDURĘ 

Buffer: 4.5 mg/mL of sodium dodecyl sulfate, 1.7 mg/ 
rnL of tetrabutylammonium hydrogen sulfate, and 
1 .8 mg/mL of disodium hydrogen phosphate in water. 
Adjust with dilute phosphoric acid (about 8.5%) to a 
pH of 3.0 in 90% of the voiume before diluting with 
water to volume. 

Mobile phase: Acetonitrile and Buffer (65:35) 

System suitability solution: 0.5 mg/mL of USP 
Clofazimine RS and 1.5 pg/mL of USP Clofazimine Re¬ 
lated Compound B RS in Mobile phase 
Standard sofution: 0.05 mg/mL of USP Clofazimine R5 
in Mobile phase 
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Sample stock solution: Nominalfy 0.5 mg/mL of 
ciofazimine in Mobile phose prepared as follows. Re- 
move as completely as possible the contents of NLT 20 
Capsules, ano mix, Transfer the weighed portion of the 
combi ned contents of the Capsules, equiva!ent to about 
500 mg of ciofazimine, into a 250-mL conical fiask. Add 
50 mL of Mobile phase in increments, shake we li, and 
quantitatively transfer into a 1000-mL volumetric fiask. 
Repeat this process until transfer of all the Capsule con¬ 
tents ls complete and make up the volume of the fiask 
with Mobile phose . Stir at a high speed to make fhe 
solution homogenous, 

Sample solution: Nomlnatly 0.05 mg/mL of ciofazimine 
from the Sample stock solution in Mobile phose prepared 
as foltows. Fil ter 20 ml of the Sample stock solution into 
a be a ker. Transfer 1.0 ml of the filtered solution Into a 
10-mL volu mętne fiask, and di lute to vo!ume with Mo¬ 
bile phose . 

Chromatographic system 

(See Chromotograpny (62 1), System Suitobility.) 

Modę: LC 

Detector: UV 280 nm. For Identification test B, use a 
diodę array detector in the rangę of 190 nm~400 nm. 
Column: 4.6-mm x 25-cm; 5-j.tm packing L7 
Flow ratę: I.OmL/min 
Injection volume: 20 pL 
System suita bility 

Sam pies: System suitobility solution and Standard 
solution 

Suitability reguirements 
Resolution: NLT 2.0 between ciofazimine and 
ciofazimine related compound B peaks, System suito - 
bility solution 

Tailing factor: NMT 1.5 for the ciofazimine peak, 
Standard solution 

Relative standard deviation: NMT 1.0% for the 
ciofazimine peak, Standard solution 

Analysis 

Samples: Standard solution and Sample solution 
Cakulate the percentage of the labeled amount of 
ciofazimine (C 27 H 22 CI 2 N. 1 ) in the portion of Capsules 
taken: 

Result - (fu/rs) x (Q/Q) x 100 

ry = peak response of ciofazimine from the Sample 
solution 

rs = peak response of ciofazimine from the 
Standard solution 

Q = concentration of USP Ciofazimine RS In the 
Standard solution (mg/mL) 

Cu - nominał concentration of ciofazimine in the 
Sample solution (mg/mL) 

Acceptance crlteria: 90.0%-! 10.0% 

PERFORMANCE TEST5 
* DlSSOŁUTION (711) 

Medium: Water; 500 mL 
Apparatus 2: 50 rpm 
Time: 15 min 

Analysis: Place 1 Capsule in each vessel, and alfow the 
Capsule to sink to the boitom of the vessel before start’ 
ing the rotation of the blade. Obserue the Capsules, 
and record the limę taken for each Capsule snęli to 
rupture. 

Tolerances: The reguirements are met if all of the Cap¬ 
sules tested rupture in NMT 15 min. If 1 or 2 of the 
Capsules rupture in morę than 15 but NMT 30 min, 
repeat the test on 12 additional Capsules. NMT 2 of 
the total of 18 Capsules tested rupture in morę than 15 
min but NMT 30 min. 

» Uniformity of Dosage Units (905): Meet the 
requirements 


IMPURITIES 
O ORGANIG IMPURITIES 

Buffer, Mobile phase, System suitability solution, and 
Chromatographic system: Proceed as directed in the 
Assay . 

Standard solution: 0.5 jug/ml of USP Ciofazimine RS 
and 5 pg/mL of USP Ciofazimine Related Compound B 
RS in Mobile phase 

Sample solution: Nomlnally 0,5 mg/mL of ciofazimine 
in Mobile phose prepared as follows. Remoye as com- 
pletefy as possible the contents of NLT 20 Capsules, 
and mix. Transfer the weighed portion of the combined 
contents of the Capsules, equivalent to about 500 mg 
of ciofazimine, Into a 250-mL conicai fiask. Add 50 mL 
of Mobile phase in increments, shake well, and guantfta- 
tively transfer into a 1000-mL yolumetric fiask. Repeat 
this process until transfer of all the Capsule contents is 
complete and make up the fiask vo! u me with Mobile 
phase . Stir at a high speed to make the solution ho- 
mogenous and filter. 

Suitability reguirements 

Resolution: NLT 2.0 between the ciofazimine and 
ciofazimine related compound B peaks, System suitabih 
i ty solution 

Relative standard devration: NMT 2.8% for the 
ciofazimine peak. Standard solution 
Analysis 

Samples: Standard solution and Sample solution 
Cakulate the percentage of ciofazimine related com¬ 
pound B in the portion of Capsules taken: 

Result = (ru/rs) x ( Q/C u ) x 100 

fu - peak response of ciofazimine related 

compound B from the Sample solution 
r s - peak response of ciofazimine related 

compound B from the Standard solution 
C.; - concentration of USP Ciofazimine Related 

Compound B RS in the Standard solution 
(mg/mL) 

Cu - nominał concentration of ciofazimine in the 
Sample solution (mg/mL) 

Cakulate the percentage of unspedfied impurities In 
the portion of Capsules taken: 

Result = (ru/rs) x (Q/Q) x 1 00 

tu ~ peak response of impurities from the Sample 
solution 

r 5 = peak response of ciofazimine from the 
Standard solution 

Ci = concentration of USP Ciofazimine RS in the 
Standard solution (mg/mL) 

Cu ~ nominał concentration of ciofazimine in the 
Sample solution (ma/mL) 

Acceptance arteria: See Tobie h Dlsregard any irnpu- 
rity peaks less than 0.05%. 


Tabłe 1 


Marne 

Relative 

Re tent son 
Time 

Acceptance 
Criteria, 
NMT (%) 

Ciofazimine related compound B 

0.81 

1.0 

Ciofazimine 

1.00 

_ 

Any individual unspedfied 
impurity 

— 

0.10 

Total impurities 

— 

2.0 


ADDITIONAL REQUIREMENT5 
• Packaging AMD Storage: Preserve in welbclosed 
containers. 
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o USP Reference Standards <11) 

USP Clofazimine RS 

USP Clofazimine Related Compound B RS 
5-ę4-ChJorophenyl)“3“(isopropylimino)-A/-pheny!-3,5- 
dihydrophenazIn-2-amine. 

C 27 H 23 CIN, 438.95 


Clofibrate 


o 



Ci 2 H 15 CI0 3 242.70 

Propanoic acld, 2-(4-chlorophenoxy)-2-methyl-, ethyl ester. 
Ethyl 2-(p-ch3orophenoxy)-2-methy!propionate [637-07-0]. 

» Clofibrate contains not less than 97.0 percent 
and not morę than 103.0 percent of C12H15CIO3, 
calculated on the anhydrous basis* 

Packagiog and storage—Preserve in tight, light-resistant 
containers. 

USP Reference standards <11)— 

USP Clofibrate RS 
IdentificatiDFi— 

A: Infrared Absorption <197F), 

B: Ultraviolet Absorption <197U)—- 
Solution: 20 pg per mL, 

Medium: methanoi* 

Refractiye index <831): between 1.500 and 1*505, at 
20 °. 

Add o ty—Mix IO,0g with 100 mL of neutralized alcobol, 
add 3 drops of phenolphthalein TS, and titrate with 0,10 N 
sodlum hydroxide: not morę than 0,90 ml is reguired for 
neutrallzation. 

Wat er Determmation, Method i (921): not morę than 

0 . 2 %. 

Chromatographic pursty— 

Standard preparadon—Prepare a solution in chloroform 
having known concentrations of about 04 mg of USP 
Clofibrate RS and 0.03 mg of p-chlorophenol per mL. To 
10.0 mL of this solution add 5.0 pL of tributyrin, and mlx. 

Test preporatlon —To 10.0 mL of Clofibrate add 5.0 pi of 
tributyrin, and mlx* 

Chromatographic system (see Chromatography (621))— The 
gas chromatograph is eguipped with a split injector with a 
20:1 split ratio, a flamedonlzation detector, and a 0.53-mm 
x 15-m coiumn to the internal walls of which is bonded a 
1 .5-pm film of phase Cl , The chromatograph is pro- 
grammed to malntain the coiumn temperaturę at 120 c for 
1 minutę, then to increase the temperaturę at a ratę of 5° 
per minutę for 1 2 minutes, and finally to malntain a temper¬ 
aturę of 180° for 9 minutes. Maintain the Injection port at 
21 0° and the detector błock at 220°. Helium is used as the 
carrier gas flowing at a ratę of about 2 mL per minutę. 
Chromatograph the Standard preporatlon, and record the 
peak responses as directed under Procedurę: the relative re- 
tention times are about 0.2 for p-chlorophenol, 0.55 for 
clofibrate, and 1.0 for tributyrin. 

Procedurę— [NOTĘ—Use peak areas where peak responses 
are mdicated.] Separateiy inject equai volumes (about 1 pL) 
of the Standard prepa radon and the Test p repa radon into the 


chromatograph, record the chrom atograms, and measure 
the peak responses* Calculate the percentage of each impu- 
rity, other than p-chlorophenol, in the Clofibrate taken by 
the formula: 

0.1C(JWfe) 

in which C is the concentration, in mg per ml, of USP 
Clofibrate RS in the Standard preparation, Ry is the ratio of 
the response of each indlvidual Impurity peak (other than 
the p-chlorophenol peak) to that of the tributyrin peak ob- 
tained from the Test preparadon, and Rs is the rafio of the 
response of the clofibrate peak to that of the tributyrin peak 
obtained from the Standard preporaf/on; the percentage of 
any impurity, other than p-chlorophenol, does not exceed 
0*01%, and the total percentage of all soch smpunties does 
not exceed 0.12%. 

Limit of p-chlorophenol—Use the chrom atograms ob¬ 
tained in the test for Chromatographic purity * Calcu la te the 
percentage of p-chlorophenol in tne portion of Clofibrate 
taken by the formula: 

0AC(R v /Rs) 

In which C Is the concentration, in mg per mL, of p- 
chlorophenol in the Standard prepa radon, and R 0 and R$ are 
the ratios of the responses of the p-chlorophenol and 
tributyrin peaks obtained from the Test preparadon and the 
Standard preparadon , respectlvefy: not morę than 0.003% of 
p-chlorophenol Is found. 

Assay— 

ion-exchange resin —To a beaker contalning 75 mL of 1 N 
sodium hydroxide add about 3 g of a 50- to 100-mesh 
strongly basie styrene-divinyl benzen e anion-exchange resin, 
and allow the mixture to stand for about 15 minutes, with 
occasional stlrring. Wash the resin with water untfl the Jasi 
washlng is neutral to litmus paper, then wash with three 
50-mL portions of methanoi. 

hn^change coiumn —Place a pług of glass woof in the 
base of a 1- x 15-cm ion~exchange tubę, and transfer to the 
tubę a suffident amount of lon-exchange resin , slurrled in 
methanoi, to produce a coiumn bed height of from 6 cm to 
8 cm. 

Standard preparation—D issolve an aceurately weighed 
quantity of USP Clofibrate RS in methanoi, and dilute quan- 
tltatfvely and stepwtse with methanoi to obtain a solution 
having a known concentration of about 20 pg per mL. 

Assay preparadon —Transfer about 200 mg of Clofibrate, 
aceurately weighed, to a 100-mL volumetric fiask, add 
methanoi to vo!ume, and mix. Transfer 10.0 mL of this solu- 
tlon to the lon-exchange coiumn, and collect the eluate In a 
100-mL volumetric fiask. Rinse the coiumn with 25 mL of 
methanoi, collect the rinsing in the voiumetric fiask, dilute 
with methanoi to vo!ume, and mix. Transfer 5.0 mL of this 
solution to a 50-ml vofumetric fiask, dilute with methanoi 
to volume, and mix. 

Procedurę —Concomitantly determine the absorbances of 
the Standard preparadon and the Assay preparadon in 1 -cm 
cells at the wavdengtb of maximum absorbance at about 
226 nm, with a suitable spectrophotometer, using methanoi 
as the blank. talculate the ąuantity, In mg, of C^H^CJOs in 
the portion of Clofibrate taken by the formula: 

10 ąAy/As) 

in which C is the concentration, in pg per mL, of USP 
Clofibrate RS in the Standard preparadon ; and Au and As are 
the absorbances of the Assay preparadon and the 5 tan da rd 
preparadon , respeetively* 
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OofBbrate Capsules 

» Clofibrate Capsules contain not less than 
90,0 percent and not morę than 1 10.0 percent of 
the labeled amount of C 12 H 15 CIO 3 . 

Packaging and storage—Preserye In well-closed, light-re- 
sistant containers, 

USP Reference standards {11}— 

USP Clofibrate RS 

IdentSfication—Capsules respond to Identification test A 
under Clofibrate. 

Dissolution (7 11)— 

Medium: sodium lauryl sulfate solution (5 in 100); 

1000 mL 

Apparatus 2: 100 rpm. 

Time: ISOminutes, 

Determine the amount of C12H15CIO3 dissolved by em- 
ploying the folfowing method. 

Mobile phase —Prepare a degassed and filtered mixture of 
methanol and water (80:20). 

Standard solution —Transfer about 20 mg of USP 
Clofibrate RS, accurately weiahed, to a 50-mL volumetric 
fiask. Add 20 mL of methanol, mix to dissolve the clofibrate, 
dilute with water to vofume, and mix. Dilute an aliguot 
quantitatively with methanol to obtain a finał solution hav- 
ing a known concentration of about 80 pg per mL. 

Test solution ■—Dilute a 5*0-mL portidh of the solution 
under test to 25.0 ml, using methanol. Al Iow to stand for 
5 minutes, and fliter. 

Chromatographic system—The liguid chromatograph is 
equipped with a 22ó-nm detector and a 4-mm x 30-cm 
column that contains packing LI, The flow ratę is about 
1 mL per minutę. Chromatograph the Standard solution , and 
record the peak responses as directed for Procedurę: the taiL 
ing factor is not morę than 1 . 5 ; and the relatrve standard 
deviation for replicate injections is not morę than 2 . 0 %. 

Procedurę— Separately inject equal portions (about 20 j_lL) 
of the Standard solution and the Test solution into the chro¬ 
matograph, record the chroma tog rams, and measure the re¬ 
sponses for the major peaks. Calculate the amount of 
C 12 H 15 CIO 3 dissolved. 

Toierances —Not less than 80% (Q) of the labeled amount 
of C 12 H 15 CIO 3 is dissolved in 180 minutes, 

Uniformity of dosage urtifs (905): meet the require- 
ments« 

Assay—Proceed with Capsules as directed in the Assay 
under Clofibrate, using the folfowing as the Assay prepara- 
tion: Weigh accurately not less than 20 Capsules in a ta red 
weighing bottle, With a sharp blade, carefully open the 
Capsules, without loss of shell materiał, and transfer the 
contents to a 100-mL beaker, Remove any liqurd from the 
emptied capsules by washing with severaf smali portions of 
ether. Discard the washings, and ailow the capsules to dry 
in a jet of dry air untll the odor of ether no longer is per- 
ceptible. Weigh the empty capsules in the tared weighing 
bottle, and calculate the averaqe net weigh t per ca psu le. 
Transfer an accurately weighetf amount of capsule contents, 
equivalent to about 200 mg of clofibrate, to a 100-mL volu- 
mętne fiask, add methanol to volume, and mix. Transfer 
10.0 mL of this solution to the fon-exchonge column , and 
collect the eluate In a 100-mL volumetric fiask, Rinse the 
column with 25 mL of methanol, collect the rinstngs in the 
volumetric fiask, dilute with methanol to vo!ume, and mix. 
Transfer 5,0 mL of this solution to a 50-mL volumetric fiask, 
dilute with methanol to voiume, and mix. Calculate the 


guantity, in mg, of CiłHisCIOa in the portion of Capsules 
taken by the formula: 

10 C(Au/As) 

in which C is the concentration, in pg per ml, of USP 
Clofibrate RS in the Standard prepa radon; and Au and As are 
the absorbances of the Assay preparation and the Standard 
preparadon , re$pectively. 


Clomiphene Citrate 


C 26 H 2a CINO ■ C 6 H b O, 598.08 

Ethanamine, 2-[4-(2-chloro-1,2-diphenylethenyl)phenoxyl-/V, 
N-djethyL, 2-hydroxy-1,2,3-propanetncarboxylate (1:1); 
2-[p-(2-Chloro-l,2“diphenylvinyl)phenoxy]triethylamine cit- 
rate (1:1) [50-41-9], 

DEFINITION 

Clomiphene Citrate contains NLT 98,0% and NMT 102.0% 
of a mixture of the (£)- and (Z)-geometnc isomers of 
domlphene citrate (C^hUsClNO ■ CeHsO?), calculated on 
the anhydrous basis. It contains NLT 30.0% and NMT 
50,0% of the Z-isomer, [(Z)-2-[4-(2-chloro-l,2- 
diphenyiethenyl)phenoxy]-/V,W-dEethylethanamine 2-hy- 
droxy-l,2,3-propanetricarboxylate (1:1). 

IDENTIFICATION 
O A. INFRARED A&SORPTtON (197K) 

O B. ULTRA VIOŁET ABSORPTION (197U) 

Medium: 0,1 N hydrochlono acld 

Sample solution: 20 pg/mL 

Acceptance criteria: Meets the requirements 

* C. IDENTIFICATION TESTS—GENERAL, Citrate (191) 

ASSAY 

• Procedurę 

Use low-actimc glassware for all Solutions, 

Mobile phase: Methanol, water, and triethylamine 
(55: 45: 0.3). Adjust with phosphoric acid to a pH of 
2.5. 

System suitability solution: 2 jig/mL of USP 
Cfomiphene Related Compound A RS and 50 pg/mL of 
USP Clomiphene Citrate RS, in Mobile phase 
Standard solution: 50 ug/ml of USP Clomiphene Cit¬ 
rate RS, in Mobile phase 

Sample stock solution: 0,5 mg/mL of Clomiphene Cit¬ 
rate, in Mobile phase , filtered 
SampJe solution: 50 j-ig/mL of Clomiphene Citrate, tn 
Mobile phase, from Sample stock solution 
Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 233 nm 
Column: 4.6-mm x 25-cm; packing L26 
Flow ratę: 1 mL/min 
fnjection volume: 50 jiL 
System suitability 

Sam pies: System suitability solution and Standard 
solution 

[Notę—T he re!ative retention times for clomiphene re¬ 
lated compound A, (Z)-isomer, and (£)-isomer are 
about 0.9, 1.0, and 1.2, respectively.] 
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Suitability reguirements 

ResoJutron: NLT 1.0 between domlphene related 
compound A and (2)-isomer; NLT 3.5 between (Z> 
tsomer and (Opisomer. System suitability solution 
Column efficiency: NLT 2000 theoreticaf plates for 
the (£)-isomer, Standard solution 
Talling factor: NMT 3.0 for the (£}-isomer, Standard 
solution 

Re!ative standard dewation: NMT 2.0% for both 
(£)- and (ZJ-isomers, Standard sotution 
Analysis 

Sam pies: Standard solution and Sampfe solution 
Calculate the percentage of clomiphene citrate 
(C^H^aCINO ■ C ń HaO?) in the portion of Clomiphene 
Citrate taken: 

Result - [(r u£ + ruż)/(rx 4 - r 5Z )] x (Q/Q x 100 

rw = peak response of the (E)-isomer from the 
Sample solution 

r uz = peak response of the (Z)-isomer from the 
Sample solution 

r$t - peak response of the (£)4somer from the 
Standard solution 

ni - peak response of the (Z)4somer from the 
Standard solution 

G - concentration of USP Clomiphene Citrate RS 
In the Standard soiution (pg/ml) 

Cy = concentration of Clomiphene Citrate in the 
Sample soiution (pg/mL) 

Acceptance criteria: 98,0%-l 02.0% on the anhydrous 

basis 

OTHER GOMPONENT5 
o CONTENT OF (ZyiSOMER 

Mobile phase, System suitability solution. Standard 
solution, Sample solution, Chromatographic system, 
and System suitability: Proceed as directed in the 
Assay. 

Analysis 

Sample: Sample solution 

Calculate the percentage of (Z)-tsomer in the portion of 
Clomiphene Citrate taken: 

Result - (ri/r T ) x 100 

r z - peak response of the (Z)-isomer from the 
Sample solution 

n = sum of all the peak responses of the Sample 
solution 

Accept a n ce crite ri a: 30. Q%-5 0,0% 

IMPURITIES 


Bele te the fottowing: 

•• Heaw Metals, Method II <231): NMT 20 ppm* ( omcw i- 

|an- 2018 J 

® Orcanic Impurities 

Use low-actinic glassware for all Solutions. 

Buffer: Acetonitrile, diethylaminę, and water 
(40: 0,8: 60). Adjust with phosphoric add to a pH of 
6 . 2 , 

Solution A: Buffer and water (90:10) 

Solution B: Buffer 
Mobile phase: See Tobie 7. 


Table 1 


Time 

Solution A 

Solution B 

(min) 

my 

(W 

0 

100 

0 

3.0 

100 

0 

23.0 

0 

100 

33.0 

0 

100 

33.5 

100 

0 

40.0 

100 

0 


System suitability stock solution: 0.28 mg/mL of USP 
Clomiphene Related Compound A RS in Buffer 
System suitability solution: 1.25 mg/mL of USP 
Clomiphene Citrate RS and 0.028 mg/mL of USP 
Clomiphene Refated Compound A RS, prepared as foh 
lows. Transfer 1 2.5 mg of USP Clomiphene Citrate RS 
into a 10-mL vo!umetnc fiask, add 1,0 ml of System 
suitability stock solution , and dilute with Buffer to 
volume, 

Standard solution: 0.025 mg/mL of USP Clomiphene 
Citrate RS In Buffer 

Sample solution: 1.25 mg/mL of Clomiphene Citrate in 
Buffer 

Chromatographic system 

(See Chromatograpny (621), System Suitability,) 

Modę: LC 

Detector: UV 233 nm 

Column: 4.6-mm x 10-cm; 2.6-gm packśng L7 

Cofumn temperatura: 30° 

Flow ratę: I.SmL/min 
Injection volume: IOjliL 
System suitability 

Sam pies: System suitability solution and Standard 
solution 

[NOTĘ—See Table 2 for relative retention times,] 

Suitability reguirements 

Relattve standard deviatlon: NMT 5.0% from the 
sum of the peak areas of the (£)- and (Z)-Isomers. 
Standard sotution 

Peak-towalley ratio: The ratlo of the height of the 
clomiphene related compound A peak to the height 
of the va!ley between clomiphene related compound 
A and domfphene peaks is NLT 7 5, System suitability 
soiution 
Analysis 

Samples: Standard soiution and Sample solution 
Calculate the percentage of each impunty in the por- 
tion of Clomiphene Citrate taken: 

Result = (ruin) x (Cs/Co) x (1/f) x 100 

Aj - peak response of each Impurity from the 
Sample solution 

f 5 = sum of the peak responses of (£)- and (Z)- 
isomers of clomiphene from the Standard 
soiution 

Cs = concentration of USP Clomiphene Citrate RS 
in the Standard solution (mg/mL) 

Cu = concentration of Clomiphene Citrate in the 
Sample solution (mg/mL) 

F = relatiye response factor (see Tobie 2) 

Acceptance criteria: See Tobie 2. Disregard peaks less 
than 0.05%. 
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Table Z 


Ha me 

Relative 

Retention 

Time 

Relative 

Response 

Factor 

Acceptance 

Criteria, 

NIWT 

Clomiphene 
benzophenone analoa* 3 

0,10 

0.51 

TO 

Clanmphene 
tritylphenane analoQ b 

0.13 

1,0 

1,0 

Clomiphene keto 
analoq c 

0.33 

1.0 

1.0 

Clomiphene reiated 
compound A 

0.92 

1.0 

2.0 

Clomiphene Z-tsomer 

0.98 

_ 

_ 

Clomiphene f-isomer 

1 00 

_ 

_ 

2-Chlorodomiphene^ 

1.57 

TO 

1,0*= 

2-Ch lo roc lomi phe n e d 

T63 

TO 

4-Ch lo ro cl om i phe ne ( 

1,70 

TO 

TO' 

4-Ch forod om i ph e ne [ 

1.77 

T.O 

De sch lo roc 1 om i phe ne 
chioropherwl analogi 

2,36 

0,77 

T0 p 

Desch 1 orod om i phen e 
chlorophenvl analoas 

2,48 

0.77 

Benzyl clomiphene 11 

2,67 

0.74 

0.15 

Benzyl clomiphene* 1 

2,76 

0,81 

0,15 

Any other unspedfied 
impurity 

— 

TO 

0.10 

Total impurities 

~_ 

—. 

2.5 


,l! [4 -[2-( Diethy la m i no) e th oxy] ph e ny I) {phe nyI) m elh a n one. 
b 2, 2- B is{4- [2-(d i e t hy J a mi no)elh aay] p h e n y!} -1,2-di phe ny feth ano ne. 
c 2-(4-[2-(Oiethylamino)ethoxy]phenyl}-1,2-diphenylethan-1 -one. 
tl _(E,Z)-2-[2-Ch:loro-4^2-chlqro-1,2-diphenylvinyt)phenoxy3-N,N- 
diethylethan-1 -aminę. 

c The sum of these geometrie tsomers is NMT 1 0% 

1 (F, Z)-2- [4 [2-Chl o ro-2-(4-Ch loro phe nyl> 1 -pheny I vi nyE] p hen oxy \-N, N- 
diethylethan-1 - aminę. 

3 (E,Z)-2-{4-[1 r 2-Bis(4-chlorophenyl}vinyl]phenoxy] -N t N-cłiethylethan-1 - 
aminę. 

h ( Ł f Z)- 2 -{4-[ I -(4 - Be nzylph eny I)- 2 -c h loro-2- p henyl vi nyIJ p hen oxy} -N r N- 
diethylethan-1-aminę. 

SPECIFIC TE5TS 

* Water D ete riviim ati o N, Method I (921): NMT 1.0% 

AODITtONAL REQUBREMENT5 

<* Packaging AND STORAGE: Preserve in well-closed contatn- 
ers. Storę at controlled room temperaturę. 

• USP 8eference Standards <11} 

USP Clomiphene Citrate RS 
USP Clomiphene ReJated Compound A RS 
(£,Z)-2-[4-( 1 ,2-DiphenyJethyl)phenoxy]-W,A/- 
diethyiethanamine hydrochloride. 

C 26 H 2 gNO ■ HCI 407.98 


Clomiphene Citrate Tablets 

DEFINITION 

Clomiphene Citrate Tablets contaln NLT 93.0% and NMT 
107-0% of the labelcd amount of clomiphene citrate 
(CzfiHjaCINO * CfiHaO?)- 

IDENTIFICATION 

O A. IDENTIFICATION—ORGANIC NlTROGENOUS BASES (181) 
Sample solution: Place a portion of finely powdered 
Tablets equivalent to about 30 mg of clomiphene citrate 
in a centrifuge tubę contarnlng a 30-mL solution of 
methanol and 0.1 N hydrochlortc acid (1:2), Insert the 
stopper, and place the tubę in a water bath at about 
37° for 15 min. Shake occasionally, Centrifuge, and 


place the dear supematant in a separator. Extract with 
one 40-mL and two 25-mL portions of hexanes, and 
discard the extract. Render the aqueous solution aIka¬ 
linę with 1 N sodiunn hydroxide, and extract the predp- 
itated base with one 50-mL and two 25-mL portions of 
hexanes. Wash the combined extracts with two portions 
of water, Dry the extract with anhydrous sodium sul- 
fate, and remove the hexanes by evaporation under re- 
duced pressure. Add about 1.0 ml_ of carbon disulfide 
to the residue, and dissolve. 

Standard solution: Prepare as directed in the Sample 
solution , but use USP Clomiphene Citrate RS, 

Analysis 

Sam pies: Sample solution and Standard solution 
Determine the absorption spectra. 

Acceptance criteria: Meet the requirements 

ASSAY 
« Analysis 

Mobile phase: Methanol, water, and triethylamine 
(55: 45: 0,3), Adjust with phosphorit add to a pH of 

2.5. 

System suitabiiity solution: 0.002 mg/mL of USP 
Clomiphene Reiated Compound A RS and 0,05 mg/mL 
of USP Clomiphene Citrate RS in Mobile phase. Use ae- 
tinic gfassware for the Standard solution and Sample 
solution. 

Standard solution: 0.05 mg/mL of USP Clomiphene 
Citrate RS, in Mobile phase 

Sample stock solution: Nominally 0.5 mg/mL of 
clomiphene citrate prepared in Mobile phase as follows. 
Transfer an equivalent of 50 mg of clomiphene citrate 
from NLT 20 finely powdered Tablets to a 100-mL volu- 
metric fiask. Add about 50 ml_ of Mobile phase , and stir 
uslng a magnetic bar for 30 min, Remove the magnetic 
bar from the fiask, di fu te with Mobile phase to vo lunie, 
and fliter. 

Sample solution: Nominally 0,05 mg/mL of 
clomiphene citrate prepared from the Sample stock solu¬ 
tion in Mobile phase. Filter, and discard the first 10 mL. 
[NOTĘ—This solution is stable for NLT 24 h.] 
Chromatographic system 
(See Chromatogrophy {621), System Suitabiiity.) 

Modę: LC 

Detector: UV 233 nm 

Column: 4,0-mm x 25~cm; packing L26 

Flow ratę: 1.0 mL/min 
Injection volume: 50 pL 
System suitabiiity 

Samples: System suitabiiity solution and 5f an dard 
solution 

[NOTĘ—The relative retention times for clomiphene re- 
lated compound A, (Z)-isomer, and (£}4somer are 
about 0.9, 1,0, and 1.2, respectively.] 

Suitabiiity reguirements 

Resolution: NLT 1.0 be twe en clomiphene reiated 
compound A and (2)-isomer, and NLT 1.5 between 
{Z)4somer and (£)“isomer, System suitabiiity solution 
Column efficiency: NLT 2000 theoretical plates for 
the (fj-isomer, Standard solution 
Tailing factor: NMT 3.0 for the (£)-isomer, Standard 
solution 

Reiative standard deviation: NMT 2.0% for both 
(£)- and (Z)-isomers, Standard solution 
Analysis 

Samples: Standard solution and Sample solution 
Cakulate the percentage of the labeled amount of 
clomiphene citrate (CishhsCINO ■ QHsG/) In the por¬ 
tion of Tablets taken: 

Result - (rufrs) x (Cs/Cu) x 100 

/u = peak response from the Sample solution 

O - peak response from the Standard solution 
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C s = concentration of USP Clomiphene Citrate RS 
in the Standard soiution (mg/mL) 

Cu = nornina) concentration of clomiphene citrate 
in the Sample soiution (mg/mL) 

Acceptance criteria; 93*096-107*0% 

PERFORMANCE TE5TS 

* Dl 55 O LU Ti ON <711} 

Medium: Water; 900 mL 
Apparatus 1: 100 rpm 
Time: 30 min 

Standard soiution: USP Clomiphene Citrate RS in 0,1 
N hydrochloric acid 

Sample soiution: Pass a portion of the soiution under 
test through a suitable fil ten Dilute with 0.1 N hydro¬ 
chloric acid to a concentration similar to the Standard 
soiution . 

Instrumental conditions 
Modę: UV 

Analytical wavelength: 232 nm 
Analysls 

Sampies: Standard soiution and Sample soiution 
Cafculate the percentage of the labeted amount of 
clomiphene citrate (CzaH^CINO' C 6 H fl 0 7 ) dissolyed. 
Toierances: NLT 75% (Q) of the labeled amount of 
clomiphene citrate (C^H^ONO C^HaO?) dissolyed 

* Uniforiuhty of DOSAGE UNITS (905): Meet the 

requirements 

ADDITIONAL REQUIREIV3ENTS 

* Packaginc and Storage: Preserve in welf-dosed Contain¬ 

er*, protected from Itghi 

* USP Referenci Standard* (11) 

USP Clomiphene Citrate RS 
USP Clomiphene Related Compound A RS 
(£,Z)-2-[4-(l l 2-diphenylethenyl)phenoxy]-iV,W- 
diethyfethanaminę flydrochloride. 

C*H»NO ■ HO 407.98 


Clomipramlne Hydrochloride 



C,*H«CINi ■ HC| 351.31 

5Ń-Dibenz[b,fjazepine-5-propanamrne, 3-chloro-10Jl- 
di hyd ro-N, N-d i me thyl -, monohydrochloride; 
3-Chloro-5-(3-(dimethylamino)propyl]-1 OJ 1 -dihydro-SH- 
dibenz[b,/]azepine monohydrochloride [17321-77-6], 

DEFINmON 

Clomipramine Hydrochloride contains NLT 98*0% and NMT 
102*0% of clomipramine hydrochloride (CisHnCIISb* HO), 
calculated on the dried basts* 

IDENTIFICATION 
• A. Infrared Absorption (197K) 
o b* Ultraviolet Absorption (197U) 

Medium: 0.1 N hydrochloric acid 
Soiution: 100 pg/mL 

Acceptance criteria; Absorptivities, calculated on the 
dried basis, do not differ by morę than 1.0% at the 
wavelength of maximum absorbance. 


ASSAY 
* Procedurę 

Soiution A: 55 g/L of sodium 1-heptanesulfonate pre- 
pared as follows. Transfer a suitable quantity of sodium 
1 -heptanesulfonate to an appropriate yolumetric fiask. 
Dissolve in 50% of the fiask volume of water, and dilute 
with glacial acetic acid to volume* 

Mobile phase: Transfer 20.0 mL of Soiution A and 
2*0 ml of triethylamme to a 50Q-mL yolumetric fiask, 
and dilute with water to volume. Transfer this soiution 
to a 1-L yolumetric fiask, adjust with phosphoric acid to 
a pH of 3*2 ± 0.1, dilute with acetonitrile to volume, 
filter, and degas. 

System suitability soiution: 0.07 mg/mL of USP 
Desipramine Hydrochloride RS and 0.10 mg/mL of USP 
Irnipramine Hydrochloride RS In methanol 
Standard soiution: 0.32 mg/mL of USP Clomipramine 
Hydrochloride RS In methanol 

Sample soiution: 0.32 mg/mL of Clomipramine Hydro¬ 
chloride in methanol 
Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 
Column: 3.9-mm x 30-cm; packing LI 
Flow ratę: 1 mL/min 
Injection volume: 10 pL 
System suitability 
Sample: System suitability soiution 
[NOTĘ—The relative retention times for desipramine and 
imipramine are 0,85 and 1.0, respectively.] 

Suitability reguirements 
Resolution: NLT 0.5 between desipramine and 
imipramine 

Relative standard deviation: NMT 2*0% 

Analysis 

Sampies: Standard soiution and Sample soiution 
Calculate the percentage of clomipramine hydrochlo¬ 
ride (CifHuON* * HCI) In the portion of Clomipra¬ 
mine Hydrochloride taken: 

Result = (r u /rs) x (Cs/Cu) x 100 

ru = peak response from the Sample soiution 

^ - peak response from the Standard soiution 

Cs - concentration of USP Clomiprarmne 

Hydrochloride RS in the Standard soiution 
(mg/mL) 

Cu - concentration of Clomipramine Hydrochloride 
in the Sample soiution (mg/mL) 

Acceptance criteria: 98*0%-102.Ó% on the dried basts 

IMPURITIES 

« Residue on Ignition (281): NMT 0.1% 


Delete the followlng 

Heavy Metals, Method II (231): NMT 100 ppm. fOfficial 

* ORGANIC IMPURITIES, PROCEDURĘ 1 

Soiution A and System suitability soiution: Proceed as 
directed in the Zssoy. 

Mobile phase: Transfer 20.0 mL of Soiution A, 2.0 mL of 
triethylamme, and 500 mL of water to a suitable Con¬ 
tainer. Adjust with phosphoric acid to a pH of 3*2 ± 

0.1, and dilute with water to 625 mL* Transfer to a 1-L 
yolumetric fiask, and dilute with acetonitrile to volume, 

Sample soiution: 2 mg/mL of Clomipramine Hydro¬ 
chloride in methanol 

Chromatographic system and System suitability: Pro¬ 
ceed as directed in the Assoy, except use an Injection 
vofume of 5 pL, 
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Analysis 

Sam ple: Somple solution 

Calculate the percentage of each impurity in the por- 
Eion of Clomipramine Hydrochforide taken: 

Result = (fu/rj) x 100 

fu - peak response of each impurity 
r T = sum of all the peak responses 
Acceptance criteria: See Tobie h 
o Organic Impurities, Procedurę 2 

Solution A, Mobile phase, System suitability solution, 
Chromatographic system, and System suitability: 
Proceed as directed in the Assay. 

Sample solution: 2 mg/mL of Clomipramine Hydro¬ 
chloride in methanol 
Analysis 

Sample: Somple solution 

Calculate the percentage of each impurity in the por- 
tion of Clomipramine Hydrochloride taken: 

Result = (r u /rj) x 100 

fu =* peak response of each impurity 
r T = sum of the responses of a fi the peaks 
Acceptance criteria: See Table L 


Table 1 


Name 

Rebtive 

Hetention 

Tamę 

Acceptance 

Criteria, 

NMT {%} 

Any individual, 
unspedfied impuriiY 

— 

0,5 

Total impuritiesfl 


2.0 


* Sum of all impurities from Organie impurities, Procedurę J and Organie 
Impurilm, Procedurę 2. 


5PECIF1C TE5T5 

• pH (79 1) 

Sample solution: 100 mg/mL of Clomipramine Hyclro- 
chloride in water 
Acceptance criteria: 3.5-5.0 

* Loss on Drying (731) 

Analysis: Dry at 105° for 2 h. 

Acceptance criteria: NMT 1.0% 

ADDITIONAL REQUIREMENTS 
® Pacicaging and Storage: Preserve in well-closed 
containers. 

o USP Reference Standards (11) 

USP Clomipramine Hydrochloride RS 
USP Desrpramme Hydrochloride RS 
USP Imipramine Hydrochloride RS 


Clomipramine Hydrochloride CapsuBes 

DEFINITION 

Clomipramine Hydrochloride Capsuies contain NIT 90.0% 
and NMT 110.0% of clomipramine hydrochloride 
(CuHaadNa^HCI). 

IDENTIFICATION 

O A* INFRARED ABSORPTION (197K) 

Sample: Transfer the contents of a number of Capsuies, 
equivalent to about 125 mg of clomipramine hydro¬ 
chloride, to a suitable Container, Add 25 mL of chloro¬ 
form, stir for 5 min, and filter Evaporate on a steam 
bath to a volume of 5 ml, chi!! in an ite bath, add 
ethyl ether, and stir untii crystals form. Fifter, and dry at 
100° for 1 h. 


Acceptance criteria: Meet the reąulrements 

AS5AY 

* Procedurę 

Solution A: 55 g/L of sodium 1 -heptanesulfonate pre- 
pared as follows. Transfer a suitable quantity of sodium 
1-heptanesulfonate to an appropriate volumetric fiask. 
Dissoive in 50% of the fiask volume of water, and di lute 
with giacial aeetic add to volume. 

Mobile phase: Transfer 20.0 mL of Solution A and 
2,0 mL of triethylamine to a 500-mL voiumetric fiask, 
and dilute with water to volume. Transfer this solution 
to a 1-L volumetric fiask, adjust with phosphoric acid to 
a pH of 3.2 ± 0.1, dilute with acetonitriie to volume, 
filter, and degas. 

System suitability solution: 0.07 mg/mL of USP 
Desipramine Hydrochloride RS and 0,10 mg/mL of USP 
Imipramine Hydrochloride RS in methanol 
Standard solution: 0.32 mg/mL of USP Clomipramine 
Hydrochloride RS in methanol 
Sample stock solution: NomlnaJly 0,8 mg/mL of do¬ 
nn ipra minę hydrochloride from the contents of NLT 20 
Capsuies in methanof prepared as follows, Transfer a 
suitable quantity of the contents of Capsuies to an ap¬ 
propriate volumetric fiask, Add 65% of the fiask volume 
of methanol, shake by mechantcal means for 1 h, and 
dilute with methanol to volume. 

Sample solution: Nominally 0,32 mg/mL of domipra- 
mine hydrochloride from Somple stock solution En meth¬ 
anof prepared as follows. Transfer a suitable portjpn of 
Sample stock solution to an appropriate volumetric fiask, 
dilute with methanol to volume, and filter. Use the 
filtrate. 

Chromatographic system 

(See Chromo tog ropny (621}, System Suitability.) 

Modę: LC 

Detector: UV 254 nm 
Column: 3,9-mm x 30-cm; packing LI 
Flow ratę: 1 mL/min 
Injection volume: TO pi 
System suitability 
Sample: System suitabiiit y solution 
[NOTĘ'—The relative retenlion tlmes for desipramine and 
imipramine are 0.85 and 1,0, respecEwely.j 
Suitability requirements 
Resolution: NLT 0,5 between desipramine and 
imipramine 

Relative standard deviation; NMT 2.0% 

Artalysis 

Samples: Standard solution and Somple solution 
Calculate the percentage of the labeled amount of do- 
mipramine hydrochloride (C^Hz^CiNi ■ HCJ) in the 
portion of Capsuies taken: 

Result - (fu/rj x (Q/C u ) x 100 

ru ~ peak response from the Sample solution 

rj = peak response from the Standard solution 

G = concentration of USP Clomipramine 

Hydrochloride RS in the Standard solution 
(mg/mL) 

- nominał concentration of clomipramine 
hydrochloride In the Somple solution 
(mg/mL) 

Acceptance criteria: 90.0%-110.0% 

PERFORMANCE TEST5 

* 0ISSO1UTION (711) 

Medium: 0,1 N hydrochioric add; 500 mL 
Apparatus 2: 50 rpm 
Time: 30 min 

Standard solution: USP Clomipramine Hydrochloride 
RS in Medium 

Sample solution: Sample per Dissolution (711), and ftl- 
ter the resulting solution. Dilute with Medium, if neces- 
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sary, to a concentration that is similar to the Standard 

solution . 

fnstrumental conditions 
Modę: UV 

Analyttcal wavelength: Maximum absorbance at 
about 252 nm 
Analysis 

Sampfes: Standard solution and Sample solution 
Determine the percentage of the labeled amount of do- 
mipramine hydrochloride (CtsHzbCINz ■ HO) dissoked. 
Tolerances: NLT 80% (Q) of the labeled amount of clo- 
mlpramine hydrochloride (C 19 H 23 ON 2 ■ HO) is dlssoked. 

» Uniformity of O os ag e Uwits (905) 

Procedurę for content unrformity 
Standard solution: 30 jig/mL of USP Clomipramine 
Hydrochloride RS in methanol 
Sample stock solution: Transfer the contents of 1 
Capsule to a 100-ml vofumetric fiask with the aid of 
methanol, Add about 75 mL of methanol, shake by 
mechanical means for 1 h, and diJute with methanol 
to volume. 

Sample solution: Nomlnally 30 jjg/mL of clomipra- 
mine hydrochloride from the Sample stock solution in 
methanol 

Instrumental conditions 
Modę: UV 

Analytical wavelength: Maximum absorbance at 
about 252 nm 
Celi: 1 cm 
Blank: Methanol 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of c\o- 
mipramine hydrochloride (C^H^ONz * HCI) in the 
portion of Capsules taken: 

Result - (AJA s ) x (Q/C u ) x 100 

A u - absorbance of the Sample solution 
Aj - absorbance of the Standard solution 
C s = concentration of the Standard solution (pg/mL) 
C u - nominał concentration of the Sample solution 
(ng/mL) 

Acceptance criteria: Meet the requirements 

ADDITIONAL REQUIIREIMIENTS 

* Packaging and Storage: Preserve in well-closed 
contalners, 

O USP REFERENCE Standard* (11) 

USP Clomipramine Hydrochloride RS 
USP Desipramine Hydrochloride RS 
USP Imipramine Hydrochloride RS 


Cloraazepam 



C u H 1D CIN 3 0 3 315.71 

2ft-l,4-Benzodlazepin-2-one / 5-(2-chlorophenyl)4,3- 
di hydro-7-nitro-, 

5-(o-Chlorophenyl)-1 ,3-dihydro-7-nitn>2H4 ,4- 
benzodlazepin-2-one [1622-61 -3], 

» Clonazepam contains not less than 98.0 per- 
cent and not morę than 102.0 percent of 
C 15 H 10 CIN 3 O 3 , calculated on the dried basis. 


Padkaging and storage —Preserze in tlght, light-reslstant 
containers, at room temperaturę. 

USP Reference standards (11)— 

USP Clonazepam RS 

USP Clonazepam Related Compound A RS 

3-Amino-4-(2-chlorophenyl)-ć-nitrocarbostyriL 
CisHioCINjOa 315.72 
USP Clonazepam Related Compound B RS 
2-Amino-2'-ch!oro-5-mtrobcnzophenone. 

C 13 H 9 CIN 2 O 3 276.68 
USP Clonazepam Related Compound C RS 

2-Bromo-2 , -(2-chlorobenzoyl)-4"-nitroacetanilide. 
Identification, Infrared Absorptlon (197K). 
tyleSting rangę (741): between 237° and 240°. 

Hoss on drying (731)—Dry it at 105° for 4 hours: lt loses 

not morę than 0.5% of its weight 

Residue on ignition (281): not morę than 04%. 

Delete the foltowing: 

®Heavy metals, Method (I (231): 0.002%.# 

limit of clonazepam related compound C— 

Adsorbent: 0.25-mm layer of chromatoaraphic silica qel 
mixture. 

Test solution —Djssoke an accurately weighed quantłty of 
Clonazepam In acetone to obtain a solution having a con¬ 
centratlon of 25 mg per mL. 

Standard solution —Dissoke an accurately weighed quan- 
tity of USP Clonazepam Related Compound C RS in acetone 
to obtain a solution havinq a known concentration of 50 uq 
per mL. 

Application volume; 20 jjL, 

Devetoplng so(vent system: a mixture of acetone and n- 
heptane (3:2). 

Procedurę—Proceed as directed for Th im Layer Chromatog- 
raphy under Chromatography (621). After air-drying the 
piąte, heavily spray the piąte with 2 M sulfuric acid, and dry 
at 105° for 15 minutes. Successkely spray the piąte with 
0.01 M sodium nitrite, 9 mM ammonium sulfamate, and N- 
(l-naphthyl)ethylenediamine dihydrochloride TS, and dry 
the piąte with a current of air. Compare the intensłties of 
any secondary spots observed in the chromatogram of the 
Test solution with that of the principal spot in the chromato¬ 
gram of the Standard solution: no secondary spot from the 
chromatogram of the Test solution is larger or morę fntense 
than the principal spot obtained from tne Standard solution 
( 0 . 2 %). 

Related compound*— 

Buffer solution , Mobile phase, Dlluent , System suitability so¬ 
lution , Standard preparadon, and Chromatographic system — 
Proceed as directed in the Assoy. 

Test preparadon —Use the Assay preparadon. 

Procedurę —Inject a volume (about 50 juL) of the Test 
preparadon into the chromatograph, record the chromato¬ 
gram, and measure the responses for aEJ of the peaks, Calcu- 
fate the percentage of each impurity In the portion of 
Clonazepam taken by the formula: 

100 PrJ(r c + £Pr,) 

in which P is the relative response factor, which is 1.84 for 
clonazepam related compound A, 0.94 for clonazepam re¬ 
lated compound ES, and 1 for all other impurities; r t is the 
peak response for each impurity obtained from the Test 
preparadon; and r c is the peak response for clonazepam in 
the Test preparadon: not morę than 04% of clonazepam 
related compound A or of clonazepam related compound B 
is found, not morę than 0.2% of any other Impurity is 
found, and the sum of all other impurities is not morę than 
0.3%. 
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Assay— 

Buffer solution— Transfer about 6.6 g of anhydrous di basie 
ammonium phosphate to a 1-L volumelric fiask, dissolve in 
950 ml of water, adjust with 1 N phosphoric acid or 1 N 
sodium hydroxide to a pH of 8.0, dilute with water to voI- 
ume, and mix. 

Mobile phase —Prepare a filtered and degassed mixture of 
Buffer solution, methanol, and tetrahydrofuran (60:52:13). 
Make adjustments if necessary (see System Suitability under 
Chromatography {621}). 

D/7uenf—Prepare a mixture of water, methanol, and tetra¬ 
hydrofuran (60:52:13). 

Standard preparation —Dissolve an accurately weighed 
guantity of USP Clonazepam R5 in Diluent f and dilute quan- 
titatively, and stepwise ir necessary, with Diluent to obtain a 
solution having a known concentration of about 0.1 mg per 
mL 

System suitability solution —Dissotve suitable guantities of 
USP Clonazepam Rdated Compound A RS, USP Clonazepam 
Related Compound B RS, and USP Clonazepam RS in Diluent 
to obtain a solution containing about 0,04 mg per mL of 
each Reference Standard, 

Assay preparation —Transfer about 10 mg of Clonazepam, 
accurately weighed, to a 100-mL volumetric fiask, dtssolve in 
and dilute with Diluent to volume, and mix. 

Chromatographic system (see Chromatography <621)}—The 
liquid chromatograph is eauipped with a 254-nm detector 
and a 4.6-mm x IS^cm column that contains packing L7, 
The flow ratę is about 1 ml per minutę, Chromatograph the 
System suitability solution t and record the peak responses as 
directed for Procedurę: the relatiye retention times are about 
2.2 for clonazepam related compound A, 2,5 for 
clonazepam related compound B, and 1.0 for clonazepam; 
and the resolution, R , between clonazepam related com¬ 
pound A and clonazepam rdated compound B is not less 
than 2.0, Chromatograph the Standard preparation , and re¬ 
cord the peak responses as directed for Procedurę: the tailing 
factor is not morę than 1.5, and the relative standard devia~ 
tion for replicate Injections is not morę than 2.0%. 

Procedurę —Separately inject equal volumes (about 50 pL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks. Cafculate the quan- 
tity, tn mg, of CisHioCIMsCh in tne portion of Clonazepam 
taken by the formula: 

100 C(r u /rd 

in whtch C is the concentration, in mg per mL, of USP 
Clonazepam RS in the Standard preparation; and r y and r$ 
are the peak responses obtained from the Assay preparotion 
and the Standard preparation, respectively. 


Clonazepam Compounded Orał 
Suspension" 

DEFINITION 

Clonazepam Compounded Orał Suspension contains NLT 
90.0% and NMT 110,0% of the iabeled amount of 
clonazepam (CisHioClhhGj)- 

Prepare Clonazepam Compounded Orał Suspension 0.1 mg/ 
mL as follows (see Pharmaceutical Compounding — Nanster- 
ile Preparations (795)). 


I Clonazepam I 10 mp 


Vehide: a 1:1 mixture of Vehicie for Orał Solution 


(regular or sugar-free), NF, and Vehide for Orał 
Suspension. NF> a sufffeient quantitv to make 

100 ml 


If using tablets, comminute the tablets into a fine powder in 
a suitable mortar, or add Clonazepam powder to the mor¬ 
tar. Add approximately 10 ml of the Vehide t and mlx to a 
uniform pastę. Add the Vehicle in smali partions almosl to 
volume, and mix tboroughly after each addition Transfer 
the contents of the mortar, stepwise and quantitatively, to 
a calibrated bottle. Add enougn Vehide to bring to finał 
yofume, and mix welL 

ASSAY 

* Procedurę 

Mobile phase: Methanol, acetonitrile, and water 
(30:30:40). Ftlter and degas. 

Standard solution: 25pg/mL of USP Clonazepam RS in 
acetonitrile 

Sample solution: Agitate the Container of Orał Suspen¬ 
sion for 30 min on a rotating mixer, remove a 5-mL 
sample, and storę in a elear glass vial at -70° until ana- 
lyzed. At the time of anafysis, remove the sample from 
the freezer, allow it to reach room temperaturę, and 
mix with a vortex mixer for 30 s. Pipet 2.5 mL of the 
sample into a 10-mL yolumetric fiask, and dilute with 
acetonitrile to volume to obtain a solution having a 
nominał concentration of 25 pg/mL of clonazepam, 
Chromatographic system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 
Column: 4.6-mm x 10-cm; 5-pm packing LI 
Flow ratę: 1 mL/rnin 
Injection yolume: 20 pL 
System suitability 
Sample: Standard solution 

[NOTt—The retention time for clonazepam is about 7 
min.] 

Suitability requirements 

Relatiye standard deyiation: NMT 1.8% for replicate 
injections 
Analysts 

Sam pies: Standard solution and Sample solution 
Calcułate the percentage of the Iabeled amount of 
clonazepam (CuHioCINbOi) in the portion of Orał Sus¬ 
pension taken: 

Result = ( r u /n ) x (Cs/CJ x 100 

r u - peak response from the Sample solution 

n = peak response from the Standard solution 

Cs - concentration of USP Clonazepam RS in the 
Standard solution (pg/mŁ) 

Cu = nominał concentration of clonazepam in the 
Sample solution (pg/mL) 

Acceptance enteria: 90.0%-l 10.0% 

5PECEFIC TE5TS 

- PH (791): 3.6-4.6 

ADDITIONAL REQUIREMENTS 

* Fackacinc and Storage: Package in tlght, light-resistant 

containers. Storę at controlled room temperaturę or In a 
refrigerator. 

* BeyondUse Datę: NMT 60 days after the datę on which 

tt was compounded when sto red at controlled room 
temperaturę or in a refrigerator 

* Labeling: Label it to State that rt is to be well shaken 

before use, and to State the Beyond-Use Datę. 
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• USP REFERENCE STANDARD* (11) 

USP Clonazepam RS 


Clonazepam Tablets 

» Clonazepam Tablets contain not less than 
90.0 percent and not morę than 110.0 percent of 
the labeled amount of clonazepam 
(Ci S H, 0 CIN 3 O 3 ). 

Packaging and storage —Preserve in tight, light-resistant 
containers, at room temperatur©. 

USP Reference standards <11)— 

USP Clonazepam RS 

USP Clonazepam Related Compound A RS 

3-Amino-4-(2-chiorophenyl)-ó-nitrocarbo5tyril. 
C 15 H, a CIN,0, 315,72 
USP Clonazepam Related Compound B RS 
2-Amina-2'-chloro-5-nitrGbenzophenone. 

C 11 H 9 CIN 2 O 3 276,68 
Identification— 

A: Place an amount of finely powdered Tablets, equiva- 
lent to about 10 mg of clonazepam, in a 125-mL separator. 
Add 25 ml of water, shake for 2 minutes, and extract with 
two 40-mL portions of chloroform. Pass the extracts 
through anhydrous sodium suffate, combine them, and 
evaporate at room temperatur© wlth the aid of a stream of 
nitrogen to diyness, Wash the resłdue with three 10-mL 
portions of sofvent hexane: the IR absorption spectrum of a 
potassium bromide dlspersion of the residue so obtained ex- 
hibits maxima only at the sanie wavdengths as that of a 
similar preparation of USP Clonazepam RS. 

B: The retention time of the major peak in the chroma to- 
gram of the Assay preparation corresponds to that in the 
chromatogram of the Standard preparation, as obtained in 
the Assay. 

Disiolution (711)— 

Medium: degassed water; 900 ml, 

Apparatus 2: 75 rpm. 

Time: 45 minutes, 

Determine the amount of Clonazepam dissolved, using 
the foliowing method. 

Mobile phase —Prepare a fiitered and degassed mixture of 
water, methanoi, and acetonitrile (40:30:30), Make adjust- 
ments if necessary (see System Suitabifity under Chromatog- 
rophy (621)). 

Standard solution —Prepare a solution of USP Clonazepam 
RS in methanol having a known concentration of about 
0,05 mg per mL Quantrtatrvely dilute a portion of this solu¬ 
tion witn Dissolutbn Medium to obtain a Standard solution 
having a known concentration simiiar to the expeeted con¬ 
centration in the solution under test. 

Chromatographic system (see Chromatography (621))—The 
liquid chromatograph is ecjuipped with a 254-nm detector 
and a 4-mm x 30-cm cofumn that contains packing LI. The 
flow ratę h about 1 mL per minutę. Chromatog rapn replr- 
cate injections of the Standard solution , and record the peak 
responses as directed for Procedur©: the relative standard 
deviation is not morę than 2.0%; and the tailing factor is 
not morę than 2.0, 

Procedur©—Separately inject equal volumes (about 
100 jiL) of the Standard solution and the solution under test 
into the chromatograph, record the chromatograms, and 
measure the responses for the major peaks. Calcufate the 
quantity of CnHioCIN^Oj dissolved by comparison of the 
peak responses obtained from the Standara solution and the 
test solution. 


Tolerances —Not less than 75% (Q) of the labeled amount 
of C 15 HKJCIN 3 O 3 is di$solved in 45 minutes, 

Uniformity of dosage unlts (905): meet the requtre- 

ments. 

Related compounds— 

Buffer solution , Mobile phase, Diluent, System suitability so¬ 
lution, Standard preparation, and Chromatographic system — 
Proceed as directed in the Assay under Clona ?epam 

Test preparation —Use the Assoy preparation . 

Procedurę —Inject a vofume (about 50 jiL) of the Test 
preparation into the chromatograph, record the chromato¬ 
gram, and measure the responses for all of the peaks, Calcu¬ 
fate the percentage of each impurity in the portion of Tab¬ 
lets taken by the formula: 

100 Pri/{rc + m) 

in which P is the relatlve response factor, which is 2,45 for 
the peak with a rdative retention time of 0.7 (if present), 
1.84 for clonazepam related compound A, 0.94 for 
clonazepam related compound B, and 1 for ail other impuri- 
ties; o is the peak response for each impurity obtained from 
the TesZ preparation; and r c is the peak response for 
clonazepam in the Test preparation: not morę than 0 . 8 % for 
the peak at re!ative retention time 0.7, not morę than 0.4% 
of clonazepam related compound A, and not morę than 
1 . 0 % of clonazepam related compound B are found; not 
morę than 0 , 2 % of any other impurity is found; and the 
sum of all other impurities is not morę than 0.5%, 

Assay— 

Buffer solution, Mobile phose f Diluent, Standard prepara¬ 
tion, System suitability solution, and Chromatographic sys¬ 
tem —Proceed as directed in the Assay under Clonazepam, 

Assay preparotion^Nelgh and finely powder not fewer 
than 10 tablets. Transfer an accurately weighed amount of 
powder, eautvalent to about 10 mg of clonazepam, to a 
100-mL volumetric fiask; dissolve, with sontcation, In 75 mL 
of Diluent; cool to room temperaturę, dilute with Diluent to 
volume, mix, and filter, discarding the first few mL of the 
fil tratę. 

Procedurę —Separately inject equal volumes (about 50 pL) 
of the Standard preparation and tne Assay preparation into 
the chromatograph, record the chromatograms, and meas¬ 
ure the responses for the major peaks. CaTculate the quan- 
tity, in mg, of donazepam (C 15 H 10 CIN 3 O 3 ) in the portion of 
Tablets taken by the formula: 

IGOCto/rs) 

in which C is the concentration, in mg per mL, of USP 
Clonazepam RS in the Standard preparation; and fu and r$ 
are the peak responses obtained from the Assay preparation 
and the Standard preparation, respectively. 


Clonazepam Orally Dfsintegrating 
Tablets 


» Clonazepam Orally Disintegratina Tablets con¬ 
tain not less than 90.0 percent and not morę 
than 110.0 percent of the labeled amount of 
clonazepam Ci 5 Hi 0 CIN 3 O 3 . 

Packaging and storage —Preserve in well-closed, tight-re- 
sistant containers, and storę at oontrolled room tempera¬ 
turę. 

USP Reference standards (11)— 

USP Clonazepam RS 

USP Clonazepam ReJated Compound A RS 
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3 -AminO“4-(2-ch3orophenyl)"6-nitrocarbo5tynf ł 
CisHiaCINaOa 315.72 
USP Gonazepam Related Compound B RS 
2-AminQ-2'-chloro-5-nitrobenzQphenone. 

C^HgCIN^Oi 276,68 

Identlfkafion— 

A: The retention time of the major peak En the chromato- 
gram of the Assay preparation corresponds to that in the 
chromatogram of the Standard preparation, as obtained in 
the Assay. 

Disintegration (701): not morę than 60 seconds, 
Dissolufion (711)— 

Medium: water; 900 mL, degassed, 

Apparatus 2: 50 rpm. 

Time: 60 minutes. 

Mobile phase, Standard preporation , and Chromatographic 
system —Prepare as directed in the Asse?y. 

Standard solution —Quantitativefy di lute with Medium the 
Standard preporation as directed in the Assay according to 
the Tablet strength. The finał concentration of the Standard 
solution corresponding to each Tablet strength is given in 
Tobie 1. 


Table 1 


Tablet Strength 
mq ner Tablet 

Fina! Standard solution 
uoi/mL of Clonazepam 

0.125 

0.125 

0,25 

0.25 

0.5 

0,50 

1.0 

1.0 

2.0 

2.0 


Test solution —Pass a portion of the solution under test 
through a 0.45-pm nylon membranę fi]ter, discarding the 
first few mL 

Procedurę —Separately inject egual votumes (about 
100 jtL) of the Standard solution and the Test solution into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the clonazepam peal<. Calculate the 
pereentage of clonazepam dissolved by the formula: 

r f xC 5 x 900x100 
L 

in which ru and r$ are the peak responses obtained from the 
Test solution and the Standard solution, respectively; Q is the 
concentration of USP Clonazepam RS, in mg per mL, Sn the 
Standard solution; 900 is the volume of the Medium; and i is 
the Tablet labei dalm, in mg. 

Tolerances —Not less than 75% (Q) of the labeled amount 
of clonazepam is dissofved in 60 minutes. 

Uniformity of dosage unifs (905): meet the require- 
ments. 

Related compoynds— 

Mobile phase and Standard preparation —Prepare as di¬ 
rected in the Assay. 

System suitability solution —Dissolve weighed guantities of 
USP Clonazepam Related Compound A RS and USP 
Gonazepam Related Compound B RS in Mobile phase to 
obtain a solution having a known concentration of about 
0.2 pg per mL each of USP Clonazepam Related Compound 
A RS and USP Clonazepam Related Compound B RS. 

Standard solution —Quantitatively diiute with Mobile phase 
the Standard preparation to obtain a solution having a 
known concentration of about 0.2 pg per mL of 
clonazepam. 

Test solution —Weigb and finely powder not fewer than 
20 Tablets. Grind the Tablets into a fine powder and transfer 


an accurately weighed portion of the powder, equivalent to 
about 2 mg of clonazepam, to a 50-mL volumetrtc fiask, pi¬ 
pet 20.0 mL of Mobile phase into the fiask, and sonicate for 
about 2 minutes with intermittent shaking. DO NOT diiute 
to volume, Shake the fiask for 30 minutes on a mechanical 
shaker. Pass a portion of this solution through a nylon mem- 
brane filier having a 0.45-^im or flner porosity, and use the 
filtrate after discarding the first 4 mL of the filtrate. 

Chromatographic system (see Chromatography (621 ))— 
Prepare as directed in the Assay. Chromatograph the System 
suitability solution, and record the peak responses as directed 
for Procedurę , Identlfy the peaks due to clonazepam related 
compound A and clonazepam related compound B uslng 
the retative retention times given in Tobie 2; the resolution, 

R, between clonazepam related compound A and 
clonazepam related compound B is not less than 2,0. Chro¬ 
matograph the Standard solution, and record the peak re¬ 
sponses as directed for Procedurę: the tafling factor Is not 
morę than 2.0, and the relative standard deviatioń for six 
repllcate injections is not morę than 6,0%. 

Procedurę —Separately inject equal vo!umes (about 
100 pL) of the Standard solution and the Test solution into 
the chromatograph, record the chromatograms for at least 
four times the retention time of clonazepam, and measure 
the responses for a El the peaks. [NOTE—Disregard any peaks 
with a retention time less than 3.5 minutes,] Calculate the 
percentage of each impuiity in the portion of Tablets taken 
By the formula: 

(Cs / Cr)(ry / /j)(l /f) 100 

in which Cs is the concentration, in pg per ml, of USP 
Clonazepam RS in the Standard solution; Cr is the nominał 
concentration, in pg per mL, of clonazepam in the Test solu - 
tion / rr is the peak response of each impurity obtained from 
the Test solution; r$ is the peak response for clonazepam ob¬ 
tained from the Standard solution; and Fis the relative re¬ 
sponse factor for the impurity given in Tobie 2. The limits of 
each impurity along with relative retention times and rela- 
tive response factors are given in Tobie 2. 


Tsbie 2 


Peak ID 

RelatBue 

Retention 

Time 

Relative 

Response 

Factor 

Limit % 

( w/w) 

Clonazepam 

1,0 

1.0 


Clonazepam related 

compound A 1 

1,71 

0.67 

0.4 

Clonazepam related 

compound B 3 

2.25 

0.79 

1.0 

Any other unspedfied 

d eg rada tion p rod u et 

— 

1.0 

0.2 

Total impuritles 

— 

— 

2.0 


1 3-Ainino-4-(2<hlorophenyl)'6'nttrocarbostyriL 
2 2-Am rn o-2'ch loro-5- n i trobe n za p h e no n e. 

Assay— 

Mobile phase —Prepare a flltered and degassed mixture of 
water, acetonitrile, and methanol (2:1:1). Make adjust- 
ments if necessary (see System Suitability under ChtumaŁug- 
raphy (621)). 

Standard preparation —Dissolve an accurately weighed 
guantity of USP Clonazepam RS in Mobile phase, and diiute, 
if necessary, to obtain a solution having a known concentra¬ 
tion of about 0,01 mg per mL of USP Clonazepam RS. 

Assay preparation —Weigh and finely powder not fewer 
than 20 Tablets, Transfer an accurately weighed portion of 
the powder, equivalent to about 2 mg of clonazepam, to a 
200-mL yolumetric fiask, add 120 mL of Mobile phase, and 
sonicate for about 15 minutes with intermittent shaking, 
Shake the fiask on a mechanical shaker for about 30 min- 
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utes* Dii ute with Mobile phase to volume, and mix. Pass a 
portion of this solution through a nylon membranę filter 
having a 0.45-pm or finer porosiły, and use the filtrate after 
discarding the first 4 ml ot the filtrate. [Ń0TE—The solution 
is stable for 48 hours at room łemperature.j 

Chromotogrophk system (see Chromotogrophy (621})—The 
liquid chromatograph is eouipped with a 254-nm detector 
and a 4.6-mm x 15-cm column that contains 5-pm packing 
L7* The ffow ratę is about 1.2 mL per minutę. The column 
temperaturę is maintained at 30°. Chromatograph the Stan¬ 
dard preparation, and record the peak responses as dśrectecl 
for Procedurę: the column effidency is not fewer than 2000 
theoretical pla tes; the tai ling factor is not morę than 2*0; 
and the relative standard deviation for replieate mjections is 
not morę than 2*0%* 

Procedurę —Separatefy inject equal volumes (about 60 pL) 
of the Standard preparation and the Assoy preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the clonazepam peak. Calculate the 
guantity, in percentage, of fabel claim of clonazepam 
(Ci^CInA) in the portion of Tablets taken by the 
formula: 

(Cj/G)(ruM)100 

in which C$ is the concentration, in mg per mL, of USP 
Clonazepam RS in the Standard solution; Cu is the nominał 
concentration based on tabel claim, in mg per mL, of 
clonazepam In the Assay preparation; tu is the peak re- 
sponse for clonazepam obtasned from the Assay prepara- 
tton; and r$ is the peak response for clonazepam obtained 
from the Standard preparation * 


Clonidine 



C s H„CI 2 N3 230.09 

Benzenamine, 2,6-dichloro-W-24midazolidinylidene-; 
2-[(2,6~DichlorophenyI)imino]irnidazo]idine [4205-90-7]. 

DEFIN1TION 

Clonidine contains NLT 99*0% and NMT 101.0% of 
clonidine (CgHgCbN 3 ), calculated on the dried bas is. 

IDENTIFICATION 
■ A. INFRARED AbSORPTION (I97K) 

* B. I|ŁTRAV10LET Absorption (197U) 

Medium: 0.01 N hydrochloric acid 
Sample solution: 03 mg/mL of Clonidine in Medium 
Acceptance criteria: Absorptivities are about 2.1 and 
1.8 for the maxlma at 271 nm and 279 nm, respec* 
tively, calculated on the dried basis. 

ASSAY 

• Procedurę 

Sample solution: 19U mg of Clonidine in 100 mL of 
gladal acetic add 

Analysis: Utratę with 0.1 N perchloric add VS, using a 
si[ver-silver chloride glass combinatlon electrode with 
liquid junction. Perform a blank determination, and 
make any necessary correction (see Titrimetry (541))* 

Each mL of 0.1 N perchloric acid is equivalent to 
23*01 mg of clonidine (C 9 H 9 G 2 N*). 


Acceptance criteria: 99*0%-101.G% on the dried basis 

IMPURITIES 

• Residue on Icnition (281) 

Analysis: Ignite at 500 ± 25° to constant weight. 
Acceptance criteria: NMT 0.1% 


Deiete the foltowlng: 

** Heaw Metals, Method U (231): NMT 10 pg/g* (orffcinf i 

Jan*201B) 

• Organic Impurities 

1 M phosphoric acid: 115 g/L of phosphoric acid in 
water 

Buffer: 4 g/L of monobasic potassium phosphate in 
water. Adjust with 1 M phosphoric acid to a pH of 4*0. 
Solution A: Acetonitrile and Buffer (75:25) 

Mobile phase: See Tobie 1. 


Table 1 


Time 

(min) 

Buffer 

Solution A 

0 

90 

10 

IS 

30 

70 

15.1 

90 

10 

20 

90 

10 


Acetyklonidine solution: 0.05 mg/mL of USP 
Clonidine Related Compound A RS, prepared as follows. 
initially dissolve USP Clonidine Related Compound A RS 
in acetonitrile (1 mg/mL), and dilute with Buffer to 
volume. 

System suitability solution: 0.86 mg/mL of USP 
Clonidine RS and 0.86 pg/mL of clonidine rdated com- 
pound A from Acetyldomdine solution in Buffer 
Standard solution: 8.6 pg/mL of USP Clonidine RS in 
Buffer 

Sample solution: 0.86 mg/mL of Clonidine in Buffer 
Blank: Buffer 
Chromatographic system 
(See Chromatogropny (621), System Suitability.) 

Modę: LC 

Detector: UV210nm 

Column: 3*G-mm x 15-cm; 5-pm packing L56 
Column temperaturę: 40° 

How ratę: 1.5 mL/min 
Injection volume: 5 pL 
System suitability 

Samples: System suitability solution and Standard 
solution 

Suitability requirements 

Resolution: NLT 5 between clonidine and acetyl* 
clonidine, System suitability solution 
Taillng factor: NMT 2*5 for clonidine, System suitabiT 
i ty solution 

Reiative standard devration: NMT 5%, Standard 
solution 
Analysis 

Samples: Standard solution , Sample solution f and Blank 
Calculate the percentage of eacn impurity in the por¬ 
tion of Clonidine taken: 

Result - (ru/fs) x (CdCu) x 100 

fu = peak response for each impurity from the 
Sample solution 

rj = peak response of clonidine from the Standard 
solution 

Q - concentration of the Standard soiution (pg/mL) 
Cu - concentration of the Sampte solution (pg/mL) 
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Acceptance criteria 
lndividual impurity: NMT 0.1% 

Total impurities: NMT 0.2% 

SPECIFIC TESTS 

* LOSS ON DRYING (731) 

Analysis: Dry a sample at 60° under vacuum to con- 
stant weight. 

Acceptanrp criteria: NMT 0.5% 

* Appearance of Solution 

Color of solution 

Standard solution: 4.8 pg/mL of potassium chromate 
in water 

Sample solution: 100 mg/mL in methanol 
Acceptance criteria: The color of 10 ml of Sample so- 
lution is not morę mtense than that of TO mL of Start- 
dard solution when compared in matched color-com- 
parison tufoes (see Nephelometry, Turbldimetry, and 
Visual Compomon (855), Visual Comparison ). 

Turbidity 

Sample solution: Prepare as directed in Color of 
solution. 

Acceptance criteria: 10 mL of Sample solution has no 
morę turbidity than 10 mL of methanol when com¬ 
pared in matched cobr-comparison tubes (see Nephe¬ 
lometry, Turbidimetry, and Visual Comparison (855), Ws¬ 
uń/ C omparison). 

ADDITfONAL REQUIREMENT5 

* PACKAG1NC AND Storage: Preserve in tlght containers, 

and storę at room temperaturę. 

* USP Reference Standards (11) 

U5P Clonidine RS 

USP Clonidine Related Compound A RS 
1-Acetyl-2-(2,6-dichiorophenylamino)-2-(4,5- 
dihydroimidazol). 

CuHriChNsO 272.13 


Clonidine Hydrochloride 



C 9 H 9 CI 2 N 3 ■ HCI 266.55 

Benzenamme, 2 / 6’dichJoro-N-2-imidazolidinyiidene^ 
monohyd roch loride; 

2-[(2,ó-Dichlorophenyl)imino]imidazolidine monohydrochlo- 
ride [4205-91 - 8 ]. 

DEFINITION 

Clonidine Hydrochloride contains NLT 98.5% and NMT 
101 . 0 % of clonidine hydrochloride (C 9 H 9 CI 2 N 3 * HCI), cal- 
culated on the dried basis. 

IDENTIFICATION 

* A. INFRARED A&SORPTION (197K) 

* B. Ultra vroLEt Absorption (197U) 

Anaiyticai wavelength: 272 nm 
Medium: 0.01 N hydrochloric add 
Sample solution: 330pg/mL 

Acceptance criteria: Absorptivities, calculated on the 
dried basis, do not differ by morę than 3 . 0 %. 

* C. Identification Tests—General, Chloride (191): Meets 

the requirements 

ASSAY 

* Procedurę 

Solution A: 1,0 mL/L of triethylamine in water 
Mobile phase: Acetonrtrile and Solution A (32:68)1 Ad- 
just with phosphoric add to a pH of 6,9. 


System suitability solution: 0.05 mg/mL each of USP 
Clonidine Hydrochloride RS and USP Clonidine Retated 
Compound A RS in Mobile Phase . Pass through a suita- 
ble fil ter of 0.45-pm porę size. 

Standard solution: 0.05 mg/mL of USP Clonidine Hy¬ 
drochloride RS in Mobile phase . Pass through a suitabie 
fiiter of 0.45-pm porę size. 

Sample solution: 0.05 mg/mL of Clonidine Hydrochlo- 
ride in Mobile phase. Pass through a suitabie fil ter of 
0.45-j.im porę size. 

Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 220 nm 

Coiumn: 3.9-mm x 30-cm; 10-jim packing LI 
Flow ratę: 2 mL/min 
injection size: 50 pL 
System suitability 

Sam pies: System suitability solution and Standard 
solution 

Suitability reguirements 

Resoiution: NLT 2.0 between clonidine and clonidine 
related compound A, System suitability solution 
Tailing factor: NMT 2.0, Standard solution 
Relative standard deviation: NMT 1.0%, Standard 
solution 
Analysis 

Sampfes: Standard solution and Sample solution 
Calculate the percentage of clonidine hydrochloride 
(CęHrjCbNa ■ HCf) in the portion of Clonidine Hydro^ 
chloride taken: 

Result = (Wrs) x (C s /C v ) x 100 

tu - peak response from the Sample solution 

r$ = peak response from the Standard solution 

C* = concentration of USP Clonidine Hydrochloride 
RS in the Standard solution (mg/mL) 

Cu - concentration of Clonidine Hydrochloride in 
tlie Sample solution (mg/mL) 

Acceptance criteria: 98.5%“101.G% on the dried basis 

IMPURmES 

* Residue on Ignition (281): NMT 0,1% 

• ORGANIC IWIPURITIES 

Solution A and Mobile phase: Proceed as directed in 
the Assay. 

Standard stock solution: 0.06 mg/mL each of USP 
Clonidine Hydrochloride RS, USP Clonidine Related 
Compound A RS, and 2,6-dichloroaniline in acetonitrile. 
[Notę—T he Standard stock solution is stabie for 30 days 
when protected from light and stored in a refrigerator.] 
Standard solution: 0.6 jig/mL of USP Clonidine Hydro¬ 
chloride RS in Mobile phase from the Standard stock so¬ 
lution. Pass through a suitabie filier of 0,45-pm porę 
size. 

Sample solution: 0.15 mg/mL of Clonidine Hydrochlo¬ 
ride in Mobile phase. In triady add Mobile phase to about 
60% of the volume of the fiask, sonicate for 5 min, and 
then dtlute with Mobile phase to voiume. Pass through 
a suitabie fiiter of 0.45-pm porę size. 

Chroma tographic system 
(See Chromatograpny (621), System Suitability,) 

Modę: LC 

Detector: UV 220 nm 

Coiumn: 3.9-mm x 30-cm; 10-pm packing LI 
Flow ratę: 2 mL/min 
tnjection size: 50 liL 

Run time: 6.6 times the retention time of the 
clonidine peak 
System suitability 
Sample: Standard solution 
Suitability requirements 

Resoiution: NLT 2,0 between clonidine related com¬ 
pound A and 2,6-dichloroaniline 
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Capadty factor, k': NLT 1.7 for all peaks 
Refative standard deviation: NMT 5% for atl peaks 
Anafysfs 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of clonidine related con> 
pound A and 2,6-dichloroanifme in the portion of 
Clonidine Hydrochloride taken: 

Result - (fufr$) x (C s/Cu) x 100 

fu = peak response of clonidine related compound 
A or 2,6-dichJoroaniline from the Sample 
solution 

rs - peak response of clonidine related compound 
A or 2,6-diehlaroanilrne from the Standard 
solution 

Ci = concentration of USP Clonidine Related 

Compound A R5 or 2,6-dichloroanilrne in the 
Standard solution (mg/mL) 

Or = concentration of Clonidine Hydrochloride in 
the Sample solution (mg/mL) 

Calculate the percentage of any other unspecified 
impurity in the portion of Clonidine Hydrochloride 
taken; 

Resuft - (ry/fs) x (Cs/Cu) x 100 

ru - peak response of any other unspecified 
impurity from the Sample solution 
Ti peak response of clonidine from the Standard 

solution 

Q - concentration of USP Clonidine Hydrochloride 
RS in the Standard solution (mg/mL) 

Qt - concentration of Clonidine Hydrochlonde In 
the Sample solution (mg/mL) 

Acceptance criteria: See Tobie 1 . Disregard any impu- 
rity less than or egual Lo 0.04%, 


TabUe 1 


Karne 

Relatlve 

Retention 

Time 

Accep 
tance 
Criteria, 1 
NMT 

Clonidine hydrochloride 

1.0 

_ 

Clonidine relmed eomoound A n 

2 5 

0.1 

2,6-Dtchloroaniline 

3J 

0.1 

Anv other unspecified Impurity 

„__ 

0.1 

Totaf imourlties 11 

— 

0.2 


* 1 ’AcetyU2'{2 H 6‘dichJorophenylimino}-imidairolidme. 

SPEOFJC TESTS 

* PH (791) 

Sample solution: 50 mg/mL 
Acceptance criteria: 3,5-5.5 

* Loss ON Drying (731) 

Anafysfs: Dry a sample at 105° to constant weight 
Acceptance criteria: NMT 0.5% 

ADOmONAL REQUIREMENTS 

* Packacing and Storage: Preserve in tight containers. 

Storę at controlled room temperaturę. 

* USP Reference Standards (11) 

USP Clonidine Hydrochloride RS 
USP Clonidine Related Compound A RS 
1-Acetyl-2-(2,6-dichforophenylimtno)'imidazolidine). 
CnHuClaNaO 272.1 3 


Clonidine Hydrochloride Tablets 

DEFINITION 

Clonidine Hydrochloride Tablets contain NLT 90,0% and 
NMT 110*0% of the labeled amount of clonidine hydro- 
chforide (C 9 H 9 CI 1 N 3 ■ HCI). 

IDENTIFICATION 

* A, The retention time of the major peak of the Sample 

solution corresponds to that of the Standard solution, as 
obtained in the Assay. 

* B. Thin-Layer Chromatography 

Standard solution: 10 mg/mL of USP Clonidine Hydro¬ 
chloride RS in methanof 

Sample solution: Transfer an equivalenf to 1 mg of 
clonidine hydrochloride, from a guantity of finefy pow- 
dered Tablets, to a separator containing 30 mL of water 
and 5 ml of 1 N sodium hydroxide. Swirl gentfy to dis- 
solve the sample specimen, and extract with 20 mL of 
chloroform. Allow the layers to sępa ratę, and filter the 
chloroform extract. Evaporate the filtra te to dryness, 
and dissolve the residue in 0.1 mL of methanoi. 
Chromatographic system 
(See Chromatography (621), Thin-Layer Chromoto- 
graphy .) 

Adsorbent: 0.25-mm layer of chromatographic stlica 
gel mixture 

Application volume: 2 juL 

Deveioping solvent system: Methanoi and ammo- 
nium hydroxide (200:3) 

Analysis 

Samples: Standard solution and Sample solution 
Proceed as directed in the chapter. Position the piąte 
in a chromatographic chamber, and devefop in Oevel- 
oning solvent system until the sofvent front has moved 
about three-fourths of the length of the piąte. Re- 
move the piąte from the chamber, marle the solvent 
front, and allow the solvent to evaporate, Examine 
the piąte under short-wavefength UV Hght. 
Acceptance criteria: The Rr value of the principal spot 
of the Sample solution corresponds to that of the Stan¬ 
dard solution. 

ASSAY 
® Procedurę 

Soiution A: 2.2 mg/mL of sodium 1 -octanesulfonate in 
water 

Mobile phase: Methanoi, Solution Ą and phosphoric 
actd (500:500:1). Adjust with 1 N sodium hydroxide to 
a pH of 3.0, and pass through a suitable filter of 0.45- 
pm porę size, 

2.6- DichloroaniJjne stock solution: 12 pg/mL of 2,6- 
dlchloroanifine in Mobile phase 

Standard stock solution: 100 pg/mL of USP Clonidine 
Hydrochloride RS In Mobile phase 
Standard solution: 1 pg/mL of clonidine hydrochloride 
from the Standard stock solution in Mobile phase 
System suitabffity solution: 2 )ig/mL of USP Clonidine 
Hydrochloride RS and 2.4 pg/mL of 2,6-dichloroanifine 
in Mobile phase, from the Standard stock solution and 

2.6- Dichloroanifine stock solution, respective)y 
5ample solution: Weigh and ftnely powder NLT 20 

Tablets. Transfer the equivalent to 0.1 mg of clonidine 
hydrochloride from powder to a 10G-mL volumelric 
fiask, Add about 60 ml of Mobile phase, shake by me- 
chanical means for 15-30 min, dilute with Mobile phase 
to vofume, and mix. Centrifuge a portion of this solu¬ 
tion to obtain a elear solution. 

Chromatographic system 
(See Chromatography (621), System Suitability.) 














USP 40 


Official Monographs /Clonidine 3511 


Moda: LC 

Datector: UV 220 nm 

CoJumn: 4.6-mrn x 15-cm; packing 17, deactlvated for 
basie eompounds 
Flow ratę: 1.5 mL/min 
Injection voiume: SOjiL 
System suitability 

Samples: Standard solution and System suitability 
sofution 

[Notę—T he relatsve retention times for clonidine and 
2,ó-dichioroamline are about 0.5 and 1.0, 
respective!y.] 

Suitability reguirements 

Tailing faetor: NMT 1.5 for the donidine peak, Sys¬ 
tem suitability solution 

Column efflaency: NLT 3500 theoretical pfates for 
the donidine peak, System suitability solution 
Reiatiye standard deviation: NMT 2.0% for the 
donidine peak, Standard solution 
Anaiysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the iabeled amount of 
donidine hydrochloride (GH 9 CI 2 N 3 ■ HCI) in the por- 
tion of sample taken: 

Result = (ry/fj) x (O/G) x 100 

r u = peak response from the Sample solution 

r$ = peak response from the Standard sofution 

O = concentration of the Standard sofution (jug/mL) 
G = nominał concentration of donidine 

hydrochloride in the Sample solution (pg/mL) 
Acceptance criteria: 90.0%-1 10.0% 

PERFORMANCE TESTS 

* DlSSOLUTION (711) 

Medium: 0* *01 N hydrochloric acid; 500 mL 
Apparatus 2: 50 rpm 
Time: 30 min 

Standard solution: Proceed as directed in the Assay , 
except use Medium instead of Mobile phose. 

Anaiysis: Proceed as directed in the Assay. 

Tolerances: NLT 75% (Q) of the Iabeled amount of 
donidine hydrochloride (C<?H*CbNj. HCI) Is dissok/ed. 

* Uniformjty of Dosace Units (905): Meet the 

requirements 

ADDITflONAL REQUIREMENTS 

* Packaging and Stor ag e: Preserve in weihdosed 

containers. 

* USP Reference Standard* <11) 

USP Clonidine Hydrochloride RS 


Clonidine Hydrochloride and 
Chlorthalidone Tablets 


DEFINmON 

Clonidine Hydrochloride and Chlorthalidone Tablets contain 
NLT 90.0% and NMT 110.0% of the labeied amount of 
chlorthalidone (CuHnCiNzOjS} and NLT 90.0% and NMT 
i 10 . 0 % of the labeied amount of donidine hydrochloride 
(GHsCbN 3 * HCI). 

IDENTIFICATION 

* A. 

Sampie solution: Transfer an amount of powdered Tab¬ 
lets, equivalent to 3 mg of donidine hydrochloride, to a 
beaker. Add 30 mL of water, stir for 5 min, and pass 
through a filter of medium porę size into a sintered- 
glass funnel. Transfer the filtrate to a separator, add 
5 mL of 0.1 N sodium hydroxide, and extract with 
20 mL of chloroform, collecting the chloroform extract 


in a separator. Extract the chloroform phase with 15 mL 
of 0,01 N hydrochloric add, collecting the acid extract 
in a beaker. Remove any residuaI chloroform from the 
add extract by heating on a steam bath. 

Acceptance criteria: The UV absorption spectrum of 
the Sample solution exhibits maxima and minima at the 
same wavelengths as that of a similar sofution of LJSP 
Clonidine Hydrochloride RS, concomitantly measured. 

• B. Infharfd Absorption 

Sampie: Transfer 10 powdered Tablets to a 50-mL 
beaker. Add TO mL of methanol, boli on a steam bath 
for 5 min, and filter. Add 20 mL of water to the filtrate, 
and boli on a steam bath for 5 min under a current of 
air. Cool, with sttrring, in ice until crystals form. Filter 
the crystals, and dry at 105° for 1 h. 

Acceptance criteria: The IR absorption spectrum of a 
minerał oll dispersion of the Sample exhiblts maxima 
only at the same wavelengths as that of a similar prepa- 
ration of USP Chlorthalidone RS, 

* C. The retention tfmes of the chlorthalidone and 

donidine hydrochloride peaks of the Sample sofution cor- 
respond to those of the Standard solution , as obtained in 
the Assay. 

ASSAY 
® PROCEDURĘ 

Buffet: 1 g/L of monobasic ammomum phosphate in 
water 

Mobile phase: Methanol, acetonitrile, and Buffer 
(100:100:800) 

Clonidine hydrochloride standard stock solution: 

1500/ pg/mL of USP Clonidine Hydrochloride RS in 
Buffer, ) rs the ratio of the iabeled amount, in mg, of 
donidine hydrochloride to the Iabeled amount, in mg, 
of chlorthalidone per Tablet. 

Standard solution: 150/ pg/rnt of USP Clonidine Hy¬ 
drochloride RS and 150 pg/mL of USP Chlorthalidone 
RS prepared as follows. Transfer 15 mg of USP Chlor¬ 
thalidone RS to a 100-mL volumetric fiask, dissoive in 
10 ml of methanol, and add 25 mL of Buffer and 
10.0 mL of Clonidine hydrochionde standard stock solu¬ 
tion. Dii ute with Buffer to volume. 

Sample solution: Transfer an amount equivalent to 
15 mg of chlorthalidone from powdered Tablets (NLT 
20), Add 10 mL of methanol, and sonicate for 5 min. 
Add 40 ml of Buffer, and sonicate until the solution is 
free from agglomerates. Ailow to cool to ambient tem¬ 
peraturę, drlute with Buffer to volume, and centrifuge. 
Chromatographic system 
(See Chromatogropny (62) ) t System Suitability.) 

Modę: LC 

Detector: UV 220 nm 
Column: 4,6-mm x 10-cm; packing L7 
Flow ratę: 2 mL/min 
injection volume: 20 pL 
System suitability 
Sampie: Standard sofution 

[Notę—T he retative retention times for donidine hydro- 
chioride and chlorthalidone are about 0.2 and t.O, 
respectively.] 

Suitability reąuirements 

Resolution: NLT 3 between the donidine hydrochlo¬ 
ride and chlorthalidone peaks 
Relative standard deviatlon: NMT 2% 

Anaiysis 

Samples: Standard solution and Sampie solution 
Calculate the percentage of the iabeled amounts of 
donidine hydrochloride (C 9 H 9 CI 2 N 3 ■ HCI) and chlor¬ 
thalidone (CHH 11 CIN 2 O 4 S) in the portion of Tablets 
taken: 

Result = (ru/rś) x (Cj/G) x 100 

ru - peak response of clonidine hydrochloride or 
chlorthalidone from the Sample solution 
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fs - peak response of donidine hydrochloride or 
chlorthalidone from the Standard sotution 
Cs - concentration of USP Cfomdine Hydrochloride 
RS or USP Chlorthalidone RS in the Standard 
sotution (pg/mL) 

Cy = nominał concentration of clonidine 

hydrochloride or chlorthalidone in the 
Sample solution (pg/mL) 

Acceptance criteria; 90.0%-! 10.0% 

PERFORMANCE TESTS 

• DlSSOLUTlON (711) 

Medium: Water; 900 mL 
Apparatus 2: 100 rpm 
Time: 60 min 

Sample solution: Pipet 20 mL of a centrifuged portion 
of tne solution under test Into a 25-mL volumetric fiask, 
and dilute with 0.5% monobastc ammonium phospbate 
solution to yolume. Use the resulting solution as the 
Sample solution. 

Analysis: Proceed as directed in the Assay , making any 
necessary volumetric adjustments, 

Tolerances: NLT 50% (Q) of the labeled amount of 
chlorthalidone (CnH n CIN 2 0 4 S) and NLT 80% (Q) of the 
labeled amount of donidine hydrochloride (C9H9CI2N3 * * 
HCI) are dissolved. 

* Uniformity of Dosage Units (905): Meet the reguire- 

ments for Gontem Uniformity with respect to both 
donidine hydrochloride ano chlorthalidone 

ADDITIONAL REQUIREMENTS 

« Packaging and Storage: Preserve in welJ-dosed 
containers. 

« USP Reference Standard; (11) 

USP Chlorthalidone RS 

USP Cfonidine Hydrochloride RS 


Clonidine Transdermal System 

DEFINmON 

Clonidine Transdermal System contains NLT 80.0% and 
NMT 120.0% of the labeled amount of clonidine 
(C^HęGbNj). 

[NOTĘ—Throug hout the foliowi ng protedures, avoid the use 
of tetrahydrofuran stabilized with butyiated hydroxytol* 
uene (BHT). In the presence of peroxides, BHT may react 
with clonidine, prooudng impurity peaks.] 

IDENTIFICATION 

* A. INFRARED ABSORPTION (197K) 

Buffer solution: 242.28 g/L of tns-(hydroxymethyl)ami- 
nomethane in water. Adjust with dilute hydrochloric 
add to a pH of 9.2. 

Sample: Carefully peel the release liner from each 
Transdermal System, and place a number of Trans- 
dermaf Systems equivalent to 25 mg of donidine into a 
50-mL screw-eapped centrifuge tubę. Add 5 mL of chlo¬ 
roform, and mix on a vortex mixer for 5 rnrn, Al Iow to 
stand for 30 min, and mix intermittently on a vortex 
mixer. Transfer the chloroform solution to annther 
50-mL centrifuge tubę, and wash the residue with an 
additional 3 mL of chloroform, combinina the extracts. 
Add 2 mL of 0.5 N hydrochloric add to tne extract, mix 
on a vortex mixer for 1 min, and centrifuge at about 
1000 rpm for 4 min. Remove and discard the bottom 
chloroform layer. Extract the agueous layer with 4 mL 
of chloroform. Centrifuge at 1000 rpm for an additional 
5 min, and again discard the bottom chloroform layer. 
Add 5 mL of Buffer solution and 3 mL of methylene 
chloride. Mix on a vortex nrnxer for 1 min. Centrifuge at 
1000 rpm for 4 min. Transfer the bottom methylene 
chloride layer into a 100-mL beaker, and dry the meth¬ 


ylene chloride with anhydrous sodium sulfate (about 1/ 
4 liquid height). Decant, and evaporate to dryness with 
a stream of nitrogen. Dry at 105 rt for 30 min, and allow 
to eoo! in a desiccator. 

Analysis: Determine the IR spectrum of the Sample solu¬ 
tion and USP Clonidine RS in the wavelength region of 
3500-600 cm-h 

Acceptance criteria: Meets the requirements 
o R. The retention time of the major peak of the Sampk 

sotution corresponds to that of the Standard solution, as 

obtamed in the Assay. 

ASSAY 
* Procedurę 

Buffer solution: 2.5 mL of triethylamine in 1 L of water. 
Adjust with phosphoric add to a pH of 3.0. 

Mobile phase: Acetonitrile and Buffer solution (60:40). 
[Notę—S tir the solution for 30 min.] 

Diluent: Tetrahydrofuran and methanol (1:1) 

System suitability solution: 250 pg/mL of USP 
Clonidine RS and 10 pg/mL of USP Clonidine Related 
Compound B RS in Difuent 

Standard stock solution: 1 mg/mL of USP Clonidine RS 
in tetrahydrofuran 

Standard Solutions: Prepare a minimum of four Stan¬ 
dard Solutions from the Standard stoek solution in Diluent 
that bracket the expected donidine concentration In 
the sample. The standard concentrations should be 
within the rangę of 50-300 pg/mL [Notę—T he 5ton- 
dard Solutions are stable for up to 2 days if stored at 
4°.] 

Sample solution: 357 pg/mL of donidine prepared as 
foilows. Remove each Transdermal System from its 
package, discard the release liner from each system, 
and transfer into a 50-mL centrifuge tubę wrtn a Teflon- 
lined screw cap. Add the appropriate volume of tetrahy¬ 
drofuran as llsted in Table 7. 


Table 1 


For system* eon tarnina about 2.5 ma of donicflne 

7.0 mL 

For systems contamina about 5.0 ma of clonidine 

14.0 mi 

Far systems tontamino about 7.5 ma of clonidine 

21.0 mL 


Mix vigorously on a vortex mixer until the systems are 
washed down and fully submerged in the tetrahydro¬ 
furan. Lei the systems soak in tetrahydrofuran for 
about 5 min, and mix on a vortex mixer until the 
systems are completely delaminated. Allow the systems 
to remain submerged for an additional 60 min, mbting 
on a vortex mixer every 30 min. Add methanol in a 
volume equal to the volume of tetrahydrofuran, and 
mix vigorously on a vortex mixer. The solution turns 
milky. Centrifuge for 10 min at 2000 rpm. Use the 
supernatant as the Sample solution. 

Chromatographic system 
(See Chromatograpny (621), System Suitability) 

Moda: LC 

Detector: UV 210 and 242 nm 
[NOTĘ—The detector is programmed initially to 242 nm 
and switched to 210 nm after the elution of the 
donidine peak but before the elution of the clonidine 
related compound B pcalc] 

Column: 4,6-mm x 15-cm; packing 110 
Flow ratę: 1 m L/min 
injectron size: 25 pL 
System suitability 
Sample: System suitability solution 
[NOTĘ—The relative retention times for clonidine and 
clonidine related compound B are 1.0 and i .5, 
respectively.] 

Suitability requirements 

Resolution: NLT 2,0 between clonidine and clonidine 
related compound B 
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Capacity factor (^): NLT 0*6 for clonidine 
Tailing factor: NMT 3.0 for both clonidine and 
clonidine related compound B 
Relative standard deviation: NMT 2.0% for the 
clonidine peak area 
Analysis 

Samples: At least three Standard Solutions that will 
bracket the expected sample concentration rangę and 
the Sample solution 

Calculate the peak response ratios of the analyte, and 
plot the results, Determine the linear regression equa- 
tion of the standards by the mean-square method, and 
record the linear regression eguation and the correla- 
tion coefficient: it shouid be NLT 0.995. 

Calculate the percentage of the labeled amount of 
clonidine (OrfoCfeNa) in the Transdermal System taken: 

Result = (QfCu) x 100 

Q = concentration of clonidine from the linear 
regression analysis (pg/mL) 

Cu = nominał concentration of cfonidine in the 
Sample solution (pg/mL) 

Acceptance cnterra: 80,0%-120.0% 

PERFORMANCE TEST5 

* Drug Release {724} 

Test 1 

Medium: 0.001 M phosphoric acid; 80 ml for Systems 
containing 5 mg or less of clonidine; 200 ml for Sys¬ 
tems containing morę than 5 mg of clonidine 
Times: 8, 24 , 96, and 1 68 h 

Apparatus 7: Proceed as directed in the chapter, using 
the transdermal system hoider-angled disk (see Figurę 
4a). The appropnate size of the holder, 1.42 or 1.98 
inches, should he chosen based on the size of the sys¬ 
tem to prevent overhang, Use 100-mL beakers for Me¬ 
dium voJumes of 80 mL and 300-mL beakers for Me¬ 
dium volumes of 200 mL. Gently press the Transdermal 
System to a dry, smooth, square piece of celfulose 
membranę, or eguivalent, with the adhesive side 
against the membranę. Attach the me mb ran e/system 
to a suitable inert sample holder with a Viton O-ring, 
or equivalent, so that the backing of the system is ad- 
jacent to and centered on the bottom of the sample 
holder. Trim the excess cellulose membranę with scis- 
sors. Suspend each sample holder from the arm of a 
reciprocatmg shaker so that eacli system is continu- 
ously immersed in a beaker containing the specified 
volume of Medium. The filied beakers are weighed and 
pre-eguilibrated to 32.0 ± 0*3 Q before immersing the 
test sample* Agitate the sample in an up-down motion 
at a freąueney of 30 cycles/min with an amplitudę of 
2,0 ± 0.1 cm. The Medium musi be added da ily to the 
beakers during each inten/al to maintain sample im- 
mersion. At the end of each tfme interval, transfer the 
test sample to a fresh beaker containing the appropri- 
ate volume of Medium , weighed and pre-equilibrated 
to 32.0 + 0.3°* 

Mobile phase: 0,1% solution of triethylaminę in a 
mixture of methanol and water (30:70). Adjust with 
phosphoric acid to a pH of 6,0 ± 0*2. 

System suitability solution: 10 |jg/mL of USP 
Clonidine RS in 0.001 M phosphoric acid 
Standard Solutions: Prepare a minimum of four Stan¬ 
dard Solutions of USP Clonidine RS in 0.001 M phos¬ 
phoric acid haying known concentrations of clonidine 
similar to those of the Sample Solutions. 

Sample Solutions: At the end of each release interval, 
allow the beakers to cool to room temperaturę, and 
make up for evaporative Medium losses by adding Me¬ 
dium to obtain the original weight, then mix* 
Chromatographic system 
(See Chromatograpny (621), System Suitabfflty.) 


Modę: iC 

Detector: UV 220 nm 
Column: 4.6-mm x 15-cm; packlng LI 
Flow ratę: 1*5 mL/min 
Injection size: 25 pL 
System suitabrlity 
Sample: System suitability solution 
Suitability requirements 

Column efflciency: NLT 7000 theorptiral plates 
Taillng factor: NMT 2*0 
Capacity factor (10: NIJ 0*5 
Re(ative standard deviatlon: NMT 2.0% 

Analysis 

Samples: Standard Solutions and Sample Solutions 
Construct a standard cun/e of concentration (jig/mL) 
of clonidine in the Standard Solutions versus peak area 
by linear regression analysis* The conreiation coeffi- 
ciem is NLT 0*995, 

Calculate Lhe release ratę of clonidine: 

Result = CV/TA 

C = concentration of clonidine in the sampie of 
the standard curve (pg/mL) 

V = volume of the Medium (mL) 

T = time (h) 

A = area of the Transdermal System (cm 2 ) 
Tolerances: See Tobie 2. 


Table 2 


Time 

(tń 

Time for Sampłing 
fil} 

Release Ratę 

(Lio/h/cm J > 

0-8 

8 

7.5-T6.0 

8 -2Ą 

24 

1.5-4.6 

2^—96 

96 

1 .S—4.6 

96-168 

168 

1.5-3.3 


The release ratę of clonidine (C 9 H 9 G 2 N 3 ) from the 
Transdermal System, expressed as pg/h/cm 2 at the 
times specified, conforms to Acceptance Table 1 in 
(724). 

Test 2: If the product complres with this test, the label- 
ing indicates that it meets USP Drug Release Test 2. 
Medium: 0,01 N hydrochloric acid; 500 mL for Sys¬ 
tems labeled as 0*1 mg/day, 900 mL for Systems la¬ 
beled as 0,2 or 0.3 mg/day 
Apparatus 6 : 100 rpm, Apply double-sided tape 
around the lower-most circumference of the cylinder, 
overlapptnq the ends to prevent peeling of the tape 
end from tne cylinder. Remove the outer layer of the 
tape. Attach the Transdermal System to the cylinder 
with the backing side against tne double-sided tape 
and the fongitudinal axis para!lei to the bottom of the 
cylinder. Carefully smooth the system to remove any 
air bubbles, and remove the release lin er from the sys¬ 
tem, For systems requiring 500 ml of Medium, apply 
the double-sided tape to the system such that the bot¬ 
tom edge of each is NMT 2 mm from the bottom of 
the cylinder to prevent evaporation during the test 
from exposure to air. After setting the cylinder in the 
ves$el, cover the vessel to mi nim [ze evaporation. 

Times; 6 , 48, 9ó, and 168 li 

Buffer: 0.3% triethylarmne in 0.025 M monobasic po- 
tassium phosphate* Adjust with phosphoric acid to a 
pH of 6.20 ± 0*10. 

Mobile phase: Buffer and tetrahydrofuran (94:6) 
Standard Solutions: Solutions containing 0.7, 3.0, 5.3, 
7.5, and 9*8 pg/mL of USP Clonidine RS in Medium * A 
smali amount of methanoi (not exceeding 10 % of the 
finał vo!ume) can be used to solubrlize clonidine. 
Sample solution: 1.5 ml aliquots of the solution 
under test. After sampłing the last ttme point, measure 
Lhe volume of Medium remaining in the vessel* 
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Chromatographic system 

(See Chromatogropny (62]), System Suitability.) 

Modę; LC 

Detector: UV 210 nm 
Cofumns 

Guard: 3.0-mm x 4-mm; packing LI 
Analytical: 4.6-mm x 15-cm; packing LI 
Flow ratę; t .0 mL/min 
Injection size: 50 fil 
System suitability 

Sampie: 5.3 jig/mL of the Standard sofution 

Suitability requirements 
Taiiing factor: NMT 2.0 
Reiative standard deviation: NMT 3.0% 

Analysis 

Samples: Standard Solutions and Sampie Solutions 
Construct a standard curve of concentration (pg/mL) 
of clonidine m the Standard Solutions versus peak area 
by linear regresston anafysis. The correlation coeffT 
crent ts NLT 0.997. Calcuiate the release ratę of 
clonidine. 

Calcuiate the volume loss ratę in mL/h (L): 

U[l/-F+(A/x 1.5)]/r 

V = initia! volume of Medium (mL) 
f = finał volume of Medium (mL) 

N - number of sampling time points 
T ^ total elapsed time between start of run and 
finał volume measurement (h) 

Calcuiate the vo!ume (mL) at each sampling time 
adjusted for evaporation (K*;): 

Vaą= V - (L x tc) - [(n ^ 1) x 1.5] 

t c - cumuiative time for the sampie withdrawaJ (6, 
48, 96, or 168 h) 

n = sampling number (1, 2, 3, or 4 for the 6-, 

48-, 96-, and 168-h sampling times, 
respective!y) 

Calcuiate tne release ratę of clonidine (pg/h/cm 2 ): 

Result = [(ru - b) x V otit ]/(m x A x t,) 

ru = peak response from the Sampie sofution 
b ~ y-intercept of the standard curve 
m - slope of the standard curve 
A - area of the system (cm 2 ) 

U = intervai time (h) 

Tolerances: See Table 3. 


Tobie 3 


Time 

<h1 

Time for 
Sampling 
(hi 

lnterval 

Time 

(h) 

Release Ratę 

(ua/ti/an*) 

0-6 

6 

6 

7.6-12 Ó 

6-48 

48 

42 

1.7-2.5 

48-96 

96 

48 

2.0-2.9 

96-168 

168 

72 

1.7-2.6 


Apparatus 5: 100 rpm, with the 7ó-mm disk 
Times: 8, 24, 96, and 168 h 

Solution A: 2.4 g/L of octanesulfonic add sodium salt 
and 2 ml/L of pnosphoric add in water 
Mobile phase: Methanol and Solution A (45:55). Ad- 
just with 10 N sodium hydroxide to a pH of 3,0, 
Standard stock solution: 1 mg/mL of USP Clonidine 
RS in methanol 

Standard solution: Dilutc the Standard stock solution 
with Medium to obtain a finał concentration similar to 
the expected concentration tn the Sampie solution , 
considering complete druq release. 

Sampie sofution: Apply double-sided acihesive tape to 
the stainless Steel disk to cover enough of the disk area 
so that the en tire patch is secured by the tape. Apply 
a Transdermai System with the release liner intact to 
the adhesive layer on the stainless Steel disk. Press the 
backing film of the patch to the adhesive tape with 
the elear release liner film of the system facing up. 

Peel the release liner from the affixed system on the 
disk assembly, and place the disk assembly fiat on the 
bottom of the vessel with the exposed transdermai ad- 
hesive side up and pa rai lei to the bottom edge of the 
paddfe blade. Lower the paddle, and start the equip- 
ment. At each sampling time withdraw an appropriate 
volume of the solution under test. 

Chromatographfć system 
(See C hromatograpny (621>, System Suitability.) 

Modę: LC 

Detector: UV 220 nm 

Column: 4.6-mm x 15-cm; packing L7 

Column temperatura: 30° 

Flow ratę: 1.5 mL/min 
Injection size: 30 jllL 
System suitability 
Sampie: Standard solution 
Suitability reauirements 
Taiiing factor: NMT 1.8 
Relative standard deviation: NMT 2.0% 

Anafysis: 

Samples: Standard solution and Sampie solution 
Calcuiate the concentration (G) of clonidine 
(C 9 H 9 CbNi) in the Medium (mg/mL) at each time 
point: 


O = (ru/n) x Q 

fu = peak response from the Sampie solution 

r$ - peak response from the Standard solution 

C% - concentration of the Standard solution 
(mg/mL) 

/ = interval, where / - 1 at 8 h, i = 2 at 24 h, / = 

3 at 96 h, /*= 4 at 168 h 

Calcuiate the ratę of clonidine (C 9 H 9 CI 2 N 3 ) released in 
tig/h/cm 2 at each time point: 

Result = [(O - C-d x V t x 1000]/[5 x (T, - Tm)] 


Vi-Vo-W- 1)x Ki] 


The release ratę of clonidine (CąhbCbNj) from the 
Transdermal System, expressed as pg/h/rm 2 at the 
times specified, conforms to Acceptance Table 1 in 
<724). 

Test 3: If the product complies with this test, the label- 
ing Indlcates that it meets USP Drug Release Test 3. 
Medium: 100 mM acetate buffer, pH 5.0, with 0.01% 
of cetyltrimethylammomum bromide (13.6 g/L of so¬ 
dium acetate monohydrate in water, adjust with gla- 
dal acetic acid to a pH of 5.0, and add 0.1 g/L of 
cetyltrimethylammonium bromide); 900 mL 


Vt = volume of Medium at a given time point 
Vo = initial volume of Medium, 900 mL 
V Ą - volume of Medium withdrawn at each time 
point 

1000 = conversion factor from mg to pg 

5 = system size in cm 2 

T = current time point 

Tm - previous time point 

Tolerances: See Table 4. 
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Tafale 4 


Time 

OO 

Release Ratę 
(ucj/h/cm 1 ! 

9 

6.5-11.0 

24 

2.5-5,5 

96 

2.5-5.0 

m 

2.0-3.8 


The release ratę of clonidine (C 9 B 9 CI 2 N 3 ) from the 
Transdermal System, expressed as (ig/h/cm 2 at the 
times specified, conforms to Acceptance labie 1 in 
(724). 

• Uniformjty of Dosage Units (905): Meets the 
requrrements 

IMPURETIES 

• ORGANIC IMPURITIES 

Mobile phase, Diluent, System suitability solution, 
Sample solution, and Chromatographk system: Pro- 
ceed as drrected in the Assay. 

Standard stock solution: 1 mg/mL of USP Clonidine 
Related Compound B RS in tetrahydrofuran 
Standard Solutions: Prepare a minimum of four Stan- 
dard Solutions in Diluent that brać ket the expected 
cionidine related compound B concentration in the 
sample* The standard concentrations should be within 
the rangę of 0*2-10*0 pg/mL 
[NOTĘ—The Standard Solutions are stable for up to 2 
days if stored at 4T] 

Analysis 

Sam pies: At least three Standard Solutions that will 
bracket the expected sample concentration rangę and 
the Sample solution 

Measure the responses for cionidine related compound 
B. Calculate the peak response ratios of the analyte, 
and plot the results. Determine the linear regression 
equation of the standards by the mean-square 
method, and record the linear regression equatlon and 
the correlation coeffident; il should be NLT 0.995. De¬ 
termine the concentration of cionidine related com¬ 
pound B, 

Calculate the amount, in ug/cm 2 , of cionidine related 
compound B in the portion of the Transdermal System 
taken: 


Result = CVIA 

C = concentration of cionidine related compound 
B from the linear regression analysis (J.ig/mL) 
V = volume of the Sample solution (ml) 

A s= area of the sample system (cm 2 ) 

Acceptance criteria: NMT 10*0 pg/cm 2 

ADDITIONAL REQUIREMENT5 

■ Packagtng and Storage: Preserve in sealed, single-dose 
containers at a temperaturę not exceeding 30°. 

* Labeling: The labę] States the totaf amount of clonidine 

in the Transdermal System and the release ratę, in mg/ 
day, for the duration of the application of one system. 
Wnen morę than one Drug Release test is qiven, the la¬ 
beling States the Drug Release test used orily if Test i is 
not used. 

• OSP Reference Standards (11) 

USP Clonidine RS 

USP Clonidine Related Compound B RS 
2-[(£>2,ó-DichlorophenyHmino]-l -(1 -{2-[(£)-2,6- 
dichlorophenylimmoj-imidazolidin-l-yl}-ethyl) 
imidazolfdine* 

C^HzoCUNe 486.23 


Clopidogrel Bisulfate 



CisHhCINC^S • H2SO4 419,90 

Thieno[3,2-c]pyridine-5(4H)-acetic acid, a~(2-dilorophenyl)- 
6,7-dihydro-, methy! ester, (5)-, sulfate (1:1); 

Methyl (+)-(5)-a-(o-chlorophenyl)-6,7-dihydrothieno[3,2- 
t]pyridine-5(4tf)-acetate, sulfate (1:1) [120202-66-6]* 

DEFINmON 

Clopidogrel Bisulfate contains NLT 97.0% and NMT 101,5% 
of clopidogrel bisulfate (CińlHuCINOjS * H 2 SO. 1 }, calculated 
on the dried basis* 

IDENTIFICATION 

* A* INFRARED ABSORFTION (197K) 

* B. The retention time of the major peak of the Sample 

solution corresponds to that of the Standard solution, as 
obtained in the Assay . 

* C Identification Tests—General, Sulfate (19T): Meets 

the requirements 

ASSAY 
o Procedurę 

[Notę— For all clopidogrel related compounds, the con¬ 
centrations are expressed as bisulfate salts. Use bisulfate 
salt equivalents stated on USP Reference Standards la- 
bels to calculate the concentrations as appropriate,] 
Buffer: 1.36 g/L of monohasir potassium phosphate in 
water 

Mobile phase: Acetonitrlle and Buffer (25:75) 

System suitability stock solution: 1 00 pg/mL of USP 
Clopidogrel Bisulfate RS and 200 pg/mL of USP 
Clopidogrel Related Compound B RS in methanol 
System suitability solution: 2.5 pg/mL of USP 
Clopidogrel Bisulfate RS and 5.0 pg/mL of USP 
Clopidogrel Related Compound B RS tn Mobile phase 
from System suitability stock solution 
Standard stock solution: 1.0 mg/mL of USP 
Clopidogrel Bisulfate RS in methanol 
Standard solution: 0*1 mg/mL in Mobile phase from 
the Standard stock solution 

Sample stock solution: 1 mg/mL of Clopidogrel Bisul¬ 
fate in methanol 

Sample solution: 0.1 mg/mL in Mobile phase t from 
Sample stock solution 
Chromatographk system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 220 nm 
Column: 4.6-mm x 15-cm; packing L57 
Flow ratę: 1 mL/min 
Injectlon volume: 10 pL 
System suitability 

Samples: System suitability solution and Standard 
solution 

[Notę—T he relatlve retention times for the two enanti- 
omers of clopidogrel related compound B and for 
clopidogrel are 0.8, 1.2, and 1,0, respectwely*] 
Suitability requirements 

ResolutJon: Greater than 2.5 between clopidogrel 
and the first enantiomer of clopidogrel related com¬ 
pound B, System suitability solution 
Relative standard deviation: NMT 1.0% from 
clopidogrel bisulfate, Standard solution 
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Analy&is 

Samples: Standard solution and Sample sofution 
Calculate the percentage of clopidogrel bisulfate 
{CTćHidCINOiS ■ H?SOj) in the portion of the sample 
taken: 

Result = (ru/fj) x (Cs/Cu) x 100 

fu - peak response from the Sample solution 

r s - peak response from the Standard solution 

C s = concentration of the Standard solution 
(mg/mL) 

Cu - concentration of Sample solution (mg/mL) 
Acceptance cnteria: 97.G%-101.5% on the dried 
basis 

IMPURITC5 

* Residue on JCNŁTION <281): NMT 0.1% 

* ORCANIC IMPURITIES 

[Notę— For ali clopidogrel related compounds, the con- 
centrations are expressed as bisulfate salts. Use bisulfate 
salt equivalents stated on USP Reference Standards la- 
bels to calculate the concentrations as appropiiate*] 
Buffer: 0*96 g/L sodium 1-pentanesulfonate. Adjust 
with phosphoric acid Co a pH of 2.5. 

Solution A: Acetonitrile 
Solution B: Methanol 
Mobile phase: See Tahle h 

Table 1 


Time 

(mini 

Buffer 

(%) 

Solution A 

(%) 

SohitEon B 

(%> 

0 

85 

10 

5 

3 

85 

10 

5 

AB 

30 

65 

5 

68 

30 

65 

5 


Diluent: Acetonitrile and Buffer (60:40) 

System suitability solution: 6.5 mg/mL of USP 
Clopidogrel Bisulfate RS and 0.01 mg/mL each of USP 
Clopidogrel Related Compound A RS and USP 
Clopidogrel Related Compound B RS In Diluent 
Standard solution: 6.5 pg/mL of USP Clopidogrel Bisul¬ 
fate RS in Diluent 

Sample solution: 6.5 mg/mL of Clopidogrel Bisulfate m 
Diluent 

Chromatographic system 

(See Chromatograprsy (621 ), System Suitability.) 

Modę: LC 

Detector: UV 220 nm 

Column; 3.9-mm x 15-cm; 5-pm packing LI 

Column temperaturę: 30° 

Flow ratę: 1 m L/min 
Injection volume: 10 pL 
System suitability 
Sample: System suitability solution 
[Notę— The relative retention limes for clopidogrel re¬ 
lated compound A, clopidogrel, and clopidogrel re¬ 
lated compound B are given in Table Z] 

Suitability requirements 

Peak-to-valley ratio NIT 10 where H p is the 

height above the baseline nf the peak due to 
clopidogrel related compound B and Hv h the height 
above tne baseline of the lowest point of the curve 
separating clopidogrel related compound B and 
clopidogrel, System suitability solution * 

An a łysi s 

Samples: Standard solution and Sample solution 
Calculate the percentage of clopidogrel related com¬ 
pound A, clopidogrel related compound B, and any 
other indtvidual impurity in the portion of the sample 
taken: 


fu - peak response of clopidogrel related 

compound A, clopidogrel related compound 
8, or any other impurity from the Sample 
solution 

rs = peak response of clopidogrel from the 
Standard solution 

Cs - concentration of the Standard solution 
(mg/mL) 

Cu ~ conr^ntration of the Sample solution (mg/mL) 

Acceptance criteria: See Table 2 * 

Table 2 


Name 

Re!ative 

Retention 

Time 

Acceptance 

Criteria, 

NMT 

Clopidogrel related com¬ 
pound A* 

0*4 

0*2 

Clopidoprel 

1*0 

_ 

Clopidogrel related com¬ 
pound 

1.1 

0.3 

Anv other impurity 1 

_ 

0*10 

To tal impurities 

— 

0.5 


5 (+H5KoThloroptienył)-6,7-dihydrothieno[3,2-c]pyridine-5(4H)-acetk ac¬ 
id. 

b Methyl (+/-)-(o-chl oropheny ly 4,5 -d i hydro th ien o[2,3- c]py ridine-6{ 7 H)- 
acetate. 

4 Dteregard any peak less than 0*05%. 

* LIMIT OF CLOPIDOGREL RELATED COMPOUND C 

Mobile phase: Heptane and dehydrated alcohol 
(85:15) 

Standard solution: 0.02 mg/mL each of USP 
Clopidogrel Bisulfate RS, USP Clopidogrel Related Com¬ 
pound B RS, and USP Clopidogrel Related Compound C 
RS prepared as foliows. Dissofve a puantity of USP 
Clopidogrel Bisulfate RS, USP Clopidogret Related Com¬ 
pound B RS, and USP Clopidogrel Related Compound C 
RS in dehydrated alcohol (about 50% of the volume of 
the fiask), and dilute with heptane to volume. 

Sample solution: 2 mg/mL of Clopidogrel Bisulfate pre¬ 
pared as foliows. Transfer 100 mg of Clopidogrel Bisul¬ 
fate to a 50-mL volumetric fiask, dissolve in 25 tnL of 
dehydrated alcohol, and dilute with heptane to volume* 
Chromatographic system 
(See Chromotogrophy (621), System Suitability ,) 

Modę: LC 

Detector: UV 220 nm 

Column: 4.6-mm x 25-em; 10-pm packing LB0 
Flow ratę: 0*8 mL/min 
Injection volume: 10 pL 

Run time: 1.25 times the retention time of clopidogrel 
System suitability 
Sample: Standard solution 

[Notę—T he relathre retention times for clopidogrel re¬ 
lated compound B, clopidogrel, and clopidogrel re¬ 
lated compound C are 0.7, TO, and 0.6, respectively.] 
Suitability requirements 

Resolution: NLT 2*0 belween clopidogrel related 
compound C and clopidogrel related compound B 
Signal-to-noise ratio: NLT 20 for clopidogrel related 
compound C peak 
Anafysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of clopidogrel related com¬ 
pound C in the portion of the sample taken: 

Result = (r u /n) x (Ci/Cu) x 100 

r u - peak response of clopidogrel related 
compound C from Sample solution 
fs = peak response of clopidogrel related 
compound C from Standard sofution 


Result = (rufrd X (Cs/Cu) x 100 
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Ci = concentration of the ciopidogrel related 

compound C rn Standard solution (mg/mL) 

Cu = concentration of Ciopidogrel Bisulfate tn the 
Somple solution (mg/mL) 

Acceptance criteria: NMT 0,5% 

SPECIFiC TESTS 

* lass on Dryinc (731) 

Analysis: Dry a sample at 1 05° for 2 h. 

Acceptance criteria; NMT 0.5% 

ADDITIONAL REQU1REMENT5 

* Packaging and Storage: Preserve in well-closed contain- 
ers and storę at controlled room temperaturę. 

* USP Reference Standards <11) 

USP Ciopidogrel Bisulfate RS 
USP Ciopidogrel Related Compound A RS 
(+}-(S)-(o-Cn!orophenyl)-6 / 7-dihydrothieno[3,2- 
c]pyridine-5(4H)-acettt acid, hydrochloride. 
CisHi^CNOaS ■ HCI 344,26 
USP Ciopidogrel Related Compound B RS 
Methyl (+/“McH:hlorophenyl)~4,5"dthydrothienQ[2,3- 
c]pyridine-6(7H)-acetate, hydrochloride. 

C 16 H 17 ChN0 2 S 358.28 
USP Ciopidogrel Related Compound C RS 
Methyl (")-(R)-(ochiorophenyl}-6,7-dihydrothieno[3,2- 
o]pyridine-5(4tf>acetate, hydrogen sulfate. 
Ci 6 Hi 6 C!N0 2 S ■ HiSO^ 419.90 


Ciopidogrel Compounded Orał 
Suspension 

DEFINmON 

Ciopidogrel Compounded Orał Suspension contains NIT 
90.0% and NMf 110,0% of the labeled amount of 
ciopidogrel (CtaHićCiNOiS), 

Prepare Ciopidogrel Compounded Orał Suspension 5 mg/ 
ml as follows (see Pharmoceutical Compoundlng—Nonster- 
ile Preporations (795)). 


Gooidocrrel tabletfsl* eciuivalent to 

525 mg 

Vehicle: A 1:1 mi* turę of Ora-Plus b and Ora- 
Sweet 15 , a sufficient quanMtv to make 

105 ml 


- 1 Ciopidogrel 75-mg tablets, Dr. Reddy's Laboratory Limited, Bridgewater, 
Nj- 

b Perrigo PharmaceuticalS, Al lega n, ML 


Crush the Ciopidogrel tablet(s) to a fme powder using a mor- 
tar and pestle or by other mechanicaf means. Wet the 
powder with a smali amount of Vehicle t and triturate to 
make a smooth pastę. Add the Vebide to make the con- 
tents pourable. Transfer the eon ten ts stepwise and guan- 
titatively to a calibrated Container using the remainder of 
the Vehide. Add sufficlent Vehide to bring to finał volume. 
Shake to mix well. 

ASSAY 
• PROCEDURĘ 

Solution A: 10 mM sod sum phosphate adjusted with 
phosphoric add to a pH of 3,0. Pass through a nylon 
rilter of 0.45-pm porę size, and degas. 

Mobile phase: Aceton i trife and Sotution A (65:35) 

Diluent: Water adjusted with phosphoric add to a pH 
of 3.0 

Standard stock solution: 5 mg/mL of ciopidogrel pre- 
pared from USP Ciopidogrel Bisulfate RS and Diluent . 

Mix well, and sonicate for 3 min. Storę at 2 c -8 e , 

Standard solution: Transfer 2.0 ml of the Standard 
stock solution to a 1-L volumetric fiask, and di lute with 


Diluent to volume. Mix wefl, centrifuge a portion of the 
solution for 5 min at 14/000 rpm, and use the superna- 
tant. Protect from light, and storę at 2 0 -8°. 

Sample solution: Shake each bottie of Ora! Suspension 
thoroughly. Transfer 2.0 mL of the Orał Suspension to a 
1-L volumetrrc fiask, and drlute with Diluent to volume. 
Mix well, centrifuge a portion of the solution for 5 min 
at 14,000 rpm, and use the supernatant Protect from 
light, and storę at 2Mi Q , 

Chroma tographic system 
(See Chromatography (6 21), System Suitability.) 

Modę: LC 

Detector: UV 235 nm 

Column: 2.1 -mm x 25-cm; 5-pm packing L7 
Temperatures 
Column: 35° 

Autosampler: 5° 

Fiow ratę: 0.3 mL/min 
Injection volume: 20 pL 
System suitability 
Sample: Standard solution 

[Notę—T he retention time for ciopidogrel i$ about 7.4 
min.] 

Suitability reouirements 
Tailing factor: NMT 2.0 

Relative standard deviation: NMT 2.0% for replicate 
injections 
Analysis 

Samples: Standard solution and Somple solution 
Calculate the percentage of the labeled amount of 
ciopidogrel (CisHifiCINOjS) in the portion of Orał Sus¬ 
pension taken: 

Result = {ruin} * (CJCJ) x 100 

r u - peak response of ciopidogrel from the Sample 
solution 

r s = peak response of ciopidogrel from the 
Standard solution 

C s = concentration of ciopidogrel in the Standard 
solution (mg/mL) 

Cu - nominał concentration of ciopidogrel in the 
Sample solution (mg/mL) 

Acceptance crlteria: 90.0%-110.0% 

SPECIFIC TESTS 

* PH (791): 2.1 “3.1 

ADDITIONAL REQUIREMENTS 

* Packaging ano Storage: Package in tiqht, light-resistant 
containers. Storę at 2 D -8° or at controlled room 
temperaturę. 

* Labeling: Label it to indicate that it is to be well shaken 
before use, and to State the Seyond-Use Datę . 

* Beyond-Use Datę: NMT 90 days after the datę on which 
it was compounded, when stored at 2°-8° or at com 
trolted room temperaturę 

* USP Reference Standards (11) 

USP Ciopidogrel Bisulfate RS 


Ciopidogrel Tablets 

» Ciopidogrel Tablets contain Ciopidogrel Bisul¬ 
fate equivalent to not less than 90.0 percent and 
not morę than 110.0 percent of the labefed 
amount of ciopidogrel (CuHuCINOzS). 

Packaging and storage —Preserye in well-closed contain¬ 
ers, and storę at controlled room temperaturę. 
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USP Reference standards (11)— 

USP Clopidogrel Bisulfate RS 

USP Clopidogrel Related Compound A RS 

(+)-(SKo-C'hlorophenyl)-6,7-dihydrothieno[3 / 2- 
c]pyridine-5(4H)-acetic acid, 

USP Clopidogrel Related Compound B RS 

Methyl ft)-(o-chlorophenyi)-4,5-dihydrothieno[2,3- 
c]pyridine-6(7H)-acetate, hydrochforide. 

USP Clopidogrel Related Compound C RS 

Methyl H-(RMo-chlorophenyi)-6,7-dihydrothieno[3,2- 
c]pyridine-5(4/-0-acetate, hydrogen sulfate. 
Identification— 

A: Ultrafiolet Absorption (197U)— 

Spectral rangę: 250 to 300 nm. 

Solutions Use the test solu tron prepared as directed in 
the test for Uniformlty of dosage units. 

B; The retention dme of the major peak in the ehromato- 
gram of the Assay preparation corresponds to that in the 
chromatogram of the Standard preparation, as obtained in 
the Assoy, 

Dissolution (711)— 

Medium: pH 2,0 hydrochloric acid buffer (see Buffer Solu¬ 
tions under Reagents, Indkators, and Solutions); 1000 mL 

Appamtus 2; 50 rpm. 

Time: 30 minutes. 

Standard solution— Dissolve an accurately weighed quan- 
tity of USP Clopidogrel Bisulfate RS in 20.0 ml of methanol, 
and diiute quantitatively, and stepwtse if necessary, with Me¬ 
dium to obtain a solution having a Icnown concentration 
corresponding to that of the solution under test 

Procedurę— Determine the amount of CuHuCINO^S dis- 
solved by employing UV absorption at a wavelength of 
about 240 nm on fiTtered partiom of the solution under test 
in comparison wilh the Standard solution. 

Tolerances —Not less than 80% (Q) of the tabeled amount 
of CifiHieCINOzS is dfssolved in 30 minutes. 

Uniformlty of dosage units (905): meet the require- 
ments. 

Procedurę for eon tent uniformity —Using a suitable volu- 
metric fiask, place 1 Tablet in 50.0 mL or 0,1 N hydrochloric 
acid. Sonkate for 5 minutes, and cool Quantitatively trans¬ 
fer 5.0 ml of this solution to the fiask, and dilute with OJ N 
hydrochloric acid to 50.0 mL Pass a portion of the solution 
tnrough a suitable filier having a 0.45-fim or finer porosity, 
discarding fhe first 5 mL of the filtrate. Determine the 
amount of clopidogrel by employing UV absorption at the 
wavelength of maxtmum absorbance at about 270 nm, in 
comparison with a Standard solution havlng a known eon- 
centralion of USP Clopidogrel Bisulfate RS in 0,1 N hydro¬ 
chloric acid. 

Related compounds— [notę —For all clopidogrel related 
compounds, tne concenfrations are expressed as bisulfate 
salts. Use bisulfate salt equivalents stated on USP Reference 
Standards labels to catcuJate the concentrations as 
appropriate.] 

Phosphate buffer an d MoMe phase— Prepare as directed in 
the Asscy under Clopidogrel Bisulfate , 

Sysfe/r? suitability solution —DissoIve accurately weighed 
uantities of USP Cloptdogrel Bisulfate RS and U5P 
lopidogrel Related Compound B RS in methanol, and di¬ 
lute with methanol to obtain a solution having concentra¬ 
tions of about 100 pg per mL and 200 pg per ml, respec- 
tlvely. Transfer 5 mL of this solution to a 200-mL volumetrlc 
fiask, dilute with Mobile phase to volume, and mix. 

Standard solution —Dissolve accurately weighed guantitres 
of USP Clopidogrel Bisulfate RS, USP Clopidogrel Related 
Compound A RS, and USP Clopidogrel Related Compound 
C RS In methanol to obtain a solution having known eon* 
centrations of about 40 pg per mL, 250 wg per ml, and' 

300 jugper mL, respectEve!y. Transfer 5 mL of this solution 
to a 200-mL vol u metric fiask, and dilute with Mobile phase 


to volume. This solution contains about 1 jig of clopidogrel 
bisulfate per ml, 6pg of clopidogrel relatecf compound A 
per mL, and 7.5 pg of clopidogrel related compound C per 
mL. 

Test solution —Weigh and finely powder not fewer than 
20 Tablets, Transfer an accurately weighed portion of the 
powder, equivalent to about 75 mg of clopidogrel (free 
base), to a 200-mL volumetric fiask, add 5 mL of methanol, 
dilute with Mobile phase to vo!ume, and mfx. Aflow to stand 
for 10 minutes, and mix. Pass a portion of this solution 
through a filter having a 0.45-jim or finer porosiły, and use 
the filtrate after discarding the first 5 mL. 

Chromotographic system (see C hromatography (621))—The 
Jiquid chromatograph is equipped with a 220-nm detector 
and 4.6-mm x 15-cm column that contains packing L57. 

The flow ratę ts about LGmL per minutę. Chromatograph 
the System suitability solution, and record the peak responses 
as directed for Procedurę; the relative retention times are 
about 0.8 and 1.2 for the two enantiomers of clopidogrel 
related compound B and 1.0 for clopidogrel; and the resolu- 
tion, R, between clopidogrel and the first enantiomer of 
clopidogrel related compound B is greater than 2.5. Chro¬ 
matograph the Standard solution , and record the peak re¬ 
sponses as directed for Procedurę: the relative retention 
times are about 0.5 for clopidogrel related compound A, 

1.0 for clopidogrel and 2.0 for clopidogrel related com¬ 
pound C; and fhe relative standard deviation for replicate 
injections is not morę than 15% for each peak. 

Procedurę —Inject equai volumes (about 10 gl) of the 
Standard solution and 7esf solution into the chromatograph, 
record the chromatograms, and measure the peak re¬ 
sponses. Calcuiate the percentage of clopidogrel related 
compounds A and C in the portion of Tablets taken by the 
formula: 

20(321.82/419.90 )(C/W)(r u / r$) 

in which 321.82 is the molecular weight of clopidogrel; 
419.90 is the molecular weight of clopidogrel bisulfate; C is 
the concentration, in pg per mL, of tne reTevant clopidogrel 
related compound in the Standard solution ; W is the weight, 
in mg, of clopidogrel in the portion of Tablets used to pre¬ 
pa re the Test solution based on the labeled quantity of 
clopidogrel per Tablet, Tablet weight, and the weight of the 
portion of Tablets used; and ru and r* are the peak re¬ 
sponses of Lhe corresponding related compounds obtained 
from the Test solution and the Standard solution, respeetively. 

Calcuiate the percentage of any other impurity {excluding 
clopidogrel related compound B) in the portion of Tablets 
taken by the formula: 

20(321.82/419.90)(C c / W)(r u / r$) 

in which Cc is the concentration of clopidogrel bisulfate, in 
pg per mL, in the Standard solution; r u is the peak response 
of any other impurity obtained from the Test solution; rs is 
Lhe peak response of clopidogrel peak obtained from the 
Standard solution; and the other terms are as defined above: 
not morę than 1.2% of clopidogrel related compound A is 
found, not morę than 1.5% of clopidogrel related com¬ 
pound C is found, not morę than 0,2% of any other single 
impurity (exduding clopidogrel related compound B) is 
found, and not morę than 2.5% of total impurities (exclud- 
ing clopidogrel related compound B) is found. 

Assay— [NOTĘ —For alE clopidogrel related compounds, the 
concentrations are expressed as bisulfate salts. Use bisulfate 
salt equivalents stated on USP Reference Standards labels to 
calcuiate the concentrations as appropriate,] 

Phosphate buffer. Mobile phase , and Chromatographic sys¬ 
tem—Proceed as directed in the Assoy under Clopidogrel Bi¬ 
sulfate , 

System suitability preparation —Disso1ve accurately 
weighed quantities of USP Clopidogrel Bisulfate R5 and USP 
Clopidogrel Related Compound B RS in methanol, and 
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guantitatively di lute with methanol to obtain a solution hav* 
3ng concentrations of about IGGpg per mL and 200 ^ig per 
mL, respectively, Transfer 5 mL of this solution to a 200-mL 
volumetric fiask, diJute with Mobile phase to volume, and 
mix. 

Standard preparation —Dissolve an accurately weighed 
quantity of USP Clopidogrel Bisulfate RS in methanol to ob¬ 
tain a solution having a Rnown concentration of about 
OJ mg of clopidogrel bisulfate per mL 

Assay preparation —Weigh and finely powder not fewer 
than 20 Tablets, Transfer an accurately weighed portion of 
the powder, equivalent to about 75 mg of clopidogrel 
(base), to a 100-mL volumetric fiask, and add 50 mL of 
methanol. Sonicate for 5 minutes, and stir for 30 minutes. 
Dilute with methanol to volume, and mix. Transfer 5.0 mL 
of this solution to the fiask, dilute with methanol to 
50.0 mL, and mix. Pass a portion of this solution through a 
fil ter having a 0.45-pm or finer porosiły, and use the filtra te 
after discardtng the first 5 mL. 

Procedurę —Separately inject equal volumes (about lO pL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the analyte peaks. Calculate the quan- 
tity, in mg, of clopidogrel (CtsHiaCINChS) in the portion of 
Tablets taken by tne formula: 

1000(321.82/419.90} C{r u l n) 

in which 321.82 is the moleeular weight of clopidogrel; 

419.90 is the moleeular weight of clopidogrel bisulfate; C is 
the concentration, in mg per mL, of USP Ciopidogreł Bisul¬ 
fate RS in the Standard preparation; and r u and r* are the 
peak responses obtained from the Assay preparation and the 
Standara preparation , respectively. 


Cloprostenol Sodium 



C;jH2sCINa0 6 446.90 

5-Heptenoie acid, 7-[2-[4-(3-chlorophenGxy)-3-hydrQxy- 
1 -Dutenyi]-3,5-dihydroxycyclopentyl]- # [f tx(Z),2/?( 1 
3cx,5a]-, sodium salt, (±)-; 

(±)-5odium (Z)-7-[( 1 R* f 2R*, 3fl*, 55*)-2-[(£)-(3 
chlorophenoxyJ-3-hydroxy-1 -butenyl]-3,5-dihyclroxy- 
cydopentyl]-5-neptenoate [55028-72-3]. 

DEFJNmON 

Cloprostenol Sodium contains NIT 97.5% and NMT 
102,5% of cloprostenol sodium (C^hhaCJNaOs), calcu- 
fated on the anhydrous basis. 

IDENTIFICATION 

* A. INFRARED AfiSORPIiON <197K) 

* B. Identification Tests—General, Sodium <191) 

ASSAY 

* PROCEDURĘ 

Mobile phase: Chromatographic hexane, dehydrated 
alcohol, and glacial acetic acid (900:100:1) 

Standard solution: 0.8 mg/mL of USP Cloprostenol So¬ 
dium RS in dehydrated alcohol 

Sample solution: 0.8 mg/mL of Cloprostenol Sodium In 
dehydrated alcohol 


Chromatographic system 

(See Chromatography (62 1), System Suitability.) 

Modę: LC 

Detector: UV 220 nm 
Column: 4.6-mm x 25-cm; 5-pm packing L3 
Flow ratę: 1.8 mL/min 
Injection vo!ume: 5 \xl 
System suitablllly 
Sampier Standard solution 
Suitability reguirements 

Taiflng factor: NMT 1.5 for the cloprostenol peak 
Relative standard deviation; NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of cloprostenol sodium 
(CzzHjsONaO*) in the portion of Cloprostenol Sodium 
taken; 

Result - (r^/rj) x (Q/C u ) x 100 

ru ~ peak response from the Sample solution 

fs - peak response from the Standard solution 

Cs - concentration of USP Cloprostenol Sodium RS 
in the Standard solution (mg/mL) 

Co = concentration of Cloprostenol Sodium in the 
Sample solution (mg/mL) 

Acceptance criteria: 97.5%-102,5% on the anhydrous 
basis 

IMPURITIES 

* ORGANiC IIMPURITIES 

Mobile phase: Chromatographic hexane, dehydrated 
alcohol, and glacial acetic acid (930:70:1) 

Sample solution: 20 mg/mL of Cloprostenol Sodium in 
dehydrated alcohol 

Standard solution, Chromatographic system, and Sys¬ 
tem suitability: Proceed as directed in the Assay, ex- 
cept use a run time of NLT 2 times the retention Urnę 
of cloprostenol, 

Analysis 

Sample: Sample solution 

Calculate the percentage of each impurity in the por- 
tion of Cloprostenol Sodium taken: 

Result - (ru/fr) X 100 

r u * peak response of each individual impurity 
from the Sample solution 

fr = sum of the responses a II the peaks from the 
Sampie solution 

Acceptanee criteria: Disregard any peak below 0,05%. 
lndividual impurities: NMT 1.0% 

Total impurities: NMT 2.5% 

SPECIFIG TESTS 

* Water Determination, Method I (921) 

Sample solution: 50 mg dissolved in 1 mL of dehy¬ 
drated alcohol 

Acceptanee criteria: NMT 3.0% 

ADDITIONAL REQU!REMENTS 

* Labelinc: Label it to indicate that it is for veterrnary use 

only, 

* Fackaging and Storage: Pre$erve in tight, light-resistant 

containers, 

* USP Reference Standards (11) 

USP Cloprostenol Sodium RS 


Cloprostenol Injection 

» Cioprostenol Injection is a steriie solution of 
Cloprostenol Sodium in Water for Injection. It 
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contains not less than 90,0 percent and not morę 
than 110,0 percent of the labeled amount of 
cloprostenol (C^HisClOe), 

Packaging and storage—Preserve in single-dose or multi- 
ple-dose containers protected from light. Storę at controlled 
room temperaturę. 

Labeting—Label it to indicate that it is for veterinary use 
oniy, and to indicate the strength as the equivalent amount 
of doprostenol per dose. 

USP Reference Standard* {11)— 

USP Cloprostenol Sodium RS 

USP Endotoxin RS 

USP Hydrocortisone Acetate RS 

Identification— 

A: The retentlon time of the cloprostenol peak in the 
chrom a to gram of the Assay preparation corresponds to that 
of the cloprostenol peak in the chromatogram of the Stan¬ 
dard preparat ion, obtained as directed in the Assay. 

B: It meets the reouirements of the test for Sodium 
(191}- 

Bacterial Endoioxins Test (85)—It contains not morę 
than 2500 USP Endotoxin Units per mg of doprostenol. 
Sterility Tests (71)—It meets the requirements when 
tested as directed for Membranę Filtration under Test for Ste- 
riiity of the Product to be Examined> 

Related compounds— 

Mobile phase and System suitability soiution —Prepare as 
dlrected In the Assay. 

Standard soiution— Prepare as directed for Standard prepa¬ 
rat ion under Assay , 

Test soiution —Prepare as directed for Assay preparadon. 
Chromatographic system (see Chromatography (62 1 )}— 
Prepare as directed in the Assay, 

Procedurę—Sęparately inject equal volumes (about 20 pL) 
of the Standard soiution and the fest soiution In to the chro¬ 
ma tograph, record the chroma tograms, and measure a II of 
the peak responses. Calculate the percentage of each impu- 
rity in the portion of Injection taken by the formula: 

100(Q/Cr)(0/rj) 

in which C s is the concentration, in mg per mL, of USP 
Cloprostenol Sodium RS in the Standard soiution ; Cr is the 
concentration, m mg per mL, of doprostenol in the Test 
soiution ; r t is the peak response for each impurity obtained 
from the Test soiution; and is the peak response of 

cloprostenol obtained from the Standard soiution: not morę 
than 1.0% of any individual impurity is found, and not 
morę than 2.5% of total impurities ts found, Disregard any 
peak befow 0.05%. 

Other requirements —It meets the requirements under Im 
jections ona Impianted Drug Products (1). 

Assay™ 

pH 2.5 Monobasic sodium phosphate soiution —Prepare an 
agueous soiution containing 2,4 mg of monobasic sodium 
phosphate dihydrate per ml of soiution. Adjust with phos- 
phoric acrd to a pH of 2.5. 

Mobile phase —Prepare a fiitered and degassed mlxture of 
pH 2.5 Monobasic sodium phosphate soiution and acetoni tri le 
(73:27). Make adjuslments if necessary (see System Suitabil- 
tty u nde r Chromo tog raphy (621)). 

System suitability soiution —Dis$olve an accurately weighed 
quantity of USP Cloprostenol Sodium RS and USP Hydrocor¬ 
tisone Acetate RS in dehydrated alcohol, and dilute with 
Mobile phase to obtain a soiution containing about 0.25 mg 
of doprostenol sodium and 0.5 mg of hydrocortisone ace¬ 
tate per mL of soiution. 

Standard preparation— Dts$olve an accurately weighed 
quantity of USP Cloprostenol Sodium RS in dehydrated al- 


cohol, and dilute quantitatively, and stepwise if necessary, 
with dehydrated aJcohol to obtain a soiution havtng a 
known concentration of about 0.1 mg per mL. 

Assay preparat ion —Dilute a volume of Injection in dehy¬ 
drated alcohol and dilute quantitatively, and stepwise if nec¬ 
essary, with dehydrated alcohol to obtain a soiution con¬ 
taining 0.1 mg of cloprostenol per mL of soiution, based on 
the labef claim. 

Chromatographic system (see C/iromotography (621))™The 
[iquid chromatograph is eguipped with a 220 -nm delector 
and a 5-mm x 25-crn tolumn that contains packing LI. 

The flow ratę is about 1.8 mL per minutę. Chromatograph 
the System suitability soiution , and record the peak responses 
as directed for Procedurę: the resolution, R, between the hy¬ 
drocortisone acetate peak and the cloprostenol peak is not 
less than 6 , Chromatograph the Stanaard preparation, and 
record the peak responses as directed for Procedurę: the 
tailing factor is not morę than 1.5; and the relative standard 
deviation for replkate injections is not morę than 2 . 0 %. 

Procedurę —Separately inject egu a! volumes (about 20 pL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas¬ 
ure the responses for the doprostenol pea“k. Calculate the 
percentage tabel claim of cloprostenol (C 22 H 29 GO 6 ) in the 
portion of Injection taken by the formula: 

100(G / Cu)(ro I fj)(Mi / M a ) 

in which Q is the concentration, in mg per mL, of USP 
Cloprostenol Sodium RS in the Standard preparation; Cu is 
the concentration, in mg per mL, of doprostenol in the 
Assay preparation ; r u and r* are the peak responses obtained 
from the Assay preparation and the Standard preparation, re- 
speotively, Mi is the moiecuiar weight of cloprostenol 
(424.92), and M 2 is the moiecuiar weight of doprostenol 
sodium (446.90). 


Clorazepate Dipotassium 



CóHuCIKjNjOj 408.92 

1/f-1,4-Benzodiazepine-3-carboxylic acid, 7-chloro-2,3- 
dihydro-2-oxo-5-phenyl-, potassium salt compound with 
potassium hydroxide ( 1 : 1 ). 

Potassi u m 7-cnloro-2,3-d ihyd ro-2-oxo-5-pheny 1-1H- 1 ,4- 
benzodiazepine-3-carboxyJate compound with potassium 
hydroxide (1:1) [57109-90-7], 

» Clorazepate Dipotassium contains not less than 
98.5 percent and not morę than 101.5 percent of 
C 16 H 11 CIK 2 N 2 O 4 , calculated on the dried basis. 

Packaging and storage—Preserve under nitrogen in 
tight, light-resistant containers. 

U5F Reference Standard* (11)— 

USP 2-AmIno-5-chlorobenzophenone RS 
CnH 1 ( ,C!NO 231.68 
USP Nordazepam RS 

7-Chloro-l ,3-dihydro-5-phenyh2H-l , 4 -benzodia 2 epim 
2 -one. 

C^HnCIN^O 270.72 
USP Clorazepate Dipotassium RS 
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i den t if i ca 1 1 on— 

A: Infrared Ahsorption 0 97M). 

B: Ultraviolet Ahsorption (197U)— 

Solution: 7 pg per mL 

Medium: sodium hydroxide solution (1 in 2500), 

Loss on drying {731)—Dry it in vacuum at 60 c for 1 hour: 
it loses not morę than 0,5% of its weight. 


Delete the foilowing: 

*Heavy metals, Method II <231): 0.002%. | fOHr C , fl n.j an *zoia> 

ReLated compounds— 

TEST 1 — 

Rhosphote buffer solution —Dissoive about 1 3*8 g of mon- 
obasit sodium phosphate in 500 mL of water, adjust with 
2.5 N sodium nydroxide to a pH of 8,0, and nrux. 

Mobile phase—P repare a filtered and deaassed mixture of 
water, acetonitrile, and Rhosphote buffer solution (5:4; 1). 
Make adjustments if necessary (see System Suitobillty under 
Chromatography (621)). 

Internal standard solution —Dtssolve about 5 mL of 2,6- 
dimethylaniline in 50 mL of hexane, and carefulfy add drop- 
wise hydrochloric add to precipitate the aminę hydrochlo- 
ride. Rlter through a sintered-glass funnel, wash the solid 
precipitate with nexane, and aTlow the precipitate to dry. 
Transfer about 50 mg of the dried precipitate of 2,6- 
dimethylaniline hydrochloride to a 100-mL volumetric fiask, 
add 10.0 mL of Rhosphote buffer solution and 40 mL of 
water, and dilute with acetonitrile to volume, 

Standard salut ton —Dissoke an accurately weighed quam 
tity of USP Nordazepam RS tn acetonitrile, and dilute quan- 
titatively, and stepwise if necessary, with acetonitrile to ob- 
tain a solution havfng a known concentration of about 
75 j_ig per mL. Transfer 4,0 ml of this solution to a 50-mL 
conical fiask, add 4.0 mL of 0.7 M potassium carbonate, 

2.0 mL of Internat standard solution , and 15.0mLof water. 
Insert a stopper, and mix. 

Test solution—Transfer an accurately weighed quantity of 
about 50 mg of Clorazepate Dipotassium to a 50-mL conical 
fiask. Add 4.0 mL of 0.7 M potassium carbonate, and start 
stirring the solution. Add 2 ml of Interna! standard solution 
and 19,0 mL of water* Stop stirring about 5 minutes after 
the addition of the 0,7 M potassium carbonate solution. 
[NOTĘ—-Prepare fresh immediately before eacli injection.] 

Chromotographk system (see Chromotography (621))—The 
liquid chromatograph Es eauipped with a 232-nm detector 
and a 3.9-mm x 30-cm column that contains packing LI. 
The flow ratę is about 1,0 mL per minutę. Chromatograph 
the Standard solution , and record the peak responses as di- 
rected for Procedurę: the relative retention time for 2,6- 
dimethyianiline is about 0.8 and 1.0 for nordazepam; the 
relative standard deviation of the peak area ratio of 
nordazepam to 2,6-dimethylaniline for replicate injections is 
not morę than 2,0%. 

Procedurę —Separately inject equal volumes (about 20 pL) 
of the Standard solution and the fest solution In to the chro¬ 
matograph, record the chromatograms, and measure the 
peak areas* Calculate the percentage of nordazepam in the 
portion of Clorazepate Dipotassium taken by the formula: 

2500(C/W) (R f f R,) 

in which C is the concentration, in mg per mL, of USP 
Nordazepam RS in the Standard solution; W is the weight, In 
mq, of Clorazepate Dipotassium taken to prepare the Test 
solution; fi is the peak area ratio of any impurity to 2,6- 
dimethyfaniline obtained from the Test solution; and is the 
peak area ratio of nordazepam to 2,6-dimethylaniline ob¬ 
tained from the Standard solution: not morę than 0*5% of 


nordazepam is found and not morę than 0,1% of any indi- 
vidual impurity is found* 

TEST 2— 

Diluent —Prepare a mjxture of 0*001 N sodium hydroxide 
and acetonitrile (1:1). 

Mobile phase —Prepare a filtered and degassed mixture of 
water, acetonitrile, and a 1 M solution of tetrabutylammo- 
nium hydroxide tn methanol (110:90:1), adjust with phos- 
phoric acid to a pH of 7.7, and mix. Make adjustments if 
necessary (see System Suitobillty under Chromatogrophy 
(621)). 

Standard solution —Dissolve an accurately weighed quan- 
tity of USP 2-Amino-5-chlorobenzophenone RS in Diluent, 
and dilute quantitatively, and stepwise if necessary, with Dil¬ 
uent, to obtain a solution having a known concentration of 
about 0,0026 mg per mL. 

Test solution —Transfer about 300 mg of Clorazepate Di¬ 
potassium, accurately weighed, to a glass test tubę* Add 
10.0 mL of Diluent, and vigorously mix on a vortex mixer 
for about 90 seconds. [notę —Prepare fresh immediately 
before each injection*] 

Chromatographic system (see Chromotography (621})—The 
llquid chromatograph is eauipped with a 238-nm detector 
and a 3.9-mm x 30-cm column that contains packing LI, 
The flow ratę is about 2 mL per minutę. Chromatograph the 
Standard solution, and record the peak responses as directed 
for Procedurę: the relative standard deviation of the peak 
height for replicate injections is not morę than 3.0%, 

Procedurę —Separately inject equaf volumes (about 20 pL) 
of the Standard solution and the Test solution into the chro¬ 
matograph, record the chromatograms, and measure the 
peak responses. Calculate the percentage of each impurity 
in the portion of Clorazepate Dipotassium taken by the 
formula: 

1 000(C/W)(n/rd 

in which C is the concentration, in mg per mL, of USP 
2-Amino-5-chlorobenzophenone RS in the Standard solution; 
W is the weight, in mg, of sample taken; n is the peak 
height of each impurity obtained from the Test solution; and 
rs is the peak height of 2-amino-5-chlorobenzophenone ob¬ 
tained from the Standard solution: not morę than 0.1% of 
2-amino-5-chlorobenzophenone is found, not morę than 
0.1% of any other individual impurity is found, and not 
morę than 1.0% of total impurities in Test 1 and Test 2 is 
found* 

Assay—Transfer about 150 mg of Clorazepate Dipotassium, 
accurately weighed, to a 250-mL beaker, add 100 mL of 
glacial acetic acid, and stir until dissofved. Trtrate with 0.1 N 
perchloric acid V5, determining the endpoint potentiometn- 
cally, using a glass electrode and a calomel electrode con- 
taining a 1 in 100 solution of lithium perehlorate in glacial 
acetic add, Perform a blank determination (see Titrimetry 
(541)), and make any necessary correction. Each mL of 0.1 
N perchloric acid is equivalent to 1 3.63 mg of 
C Tfi H TT CIKiN20,. 


CSorazepate Dapotassium Tablets 

» Clorazepate Dipotassium Tablets contain not 
less than 90.0 percent and not morę than 
110.0 percent of clorazepate dipotassium 
(C 16 HnCIK2N 2 0,). 

PackagiinEj and stora ge— Pres erve in tight, light-resistant 
containers. 
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USP Reference standardis (11)— 

USP 2-Amin0-5-ehlarobenzophenone RS 

C^HtoCINO 231.68 
USP Nordazepam RS 

7-Ch!ora-l,3-dihydro-5-phenyi-2hL7,4-benzodiazepin- 

2-one. 

CisHuCłNaO 270 72 
USP Clorazepate Dipotassrum RS 

IdentifiicatioH — The retention time of the major peak in 
the chromatografu of the Assay preparatton corresponds to 
that in the chrom a to gram of tne 5 tan dard prepa radon, as 
obtained in the Assay , 

EDissolutlon <711)— 

Medium: 0.0 I N hydrochlortc add; 900 ml. 

Apparatus 2: 50 rpm, 

77 me: 30 mi notes. 

Procedurę —Determine the amount of CigHtiCIK^NzCL dis- 
solved by employing UV absorption at the wavelength of 
maximum absorbance at about 240 nm on filtered portions 
of the solution under test, suitably diluted with Dissolution 
Medium , if necessary, in comparison with a Standard solu¬ 
tion having a known concentration of USP Clorazepate Di- 
potassium RS in the same Medium. 

Toleranees—N ot less than 80% (Q) of the labeled amount 
of CifiHnCIK^NzO,, is dissolved in 30 minutes, 

Uniformity of dosage ynifs (905): meet the require- 
ments* 

PROCEDURĘ FOR CONTENT UNifORMlTY—- 

Standard solution —Dissoke an accurately weEghed guan- 
tlty of USP Clorazepate Dipotassium RS in 0.01 M sodfum 
hydroxide, and dilute quantitatEvely, and stepwise If neces¬ 
sary, wEth 0.01 M sodium hydroxide to obtain a solution 
having a known concentration of about 7.6 pg per ml. 

Test solution —Transfer 1 Tablet to a suitabie Container, 
add 200 ml of 0.01 M sodium hydroxide, and homogenize 
for not less than 3 minutes. Centrifuge a portion of this so¬ 
lution for 15 minutes, and filter the supernatant, discarding 
the first 20 ml. Dilute an accurately measured portion of tne 
filtra te with 0.01 M sodium hydroxide to obtain a solution 
having a known concentration of about 7.6 pg per mL 

Procedure—Concomitantly determine the absorbances of 
the Standard solution and the Test solution in 1~cm cells at 
the wavelength of maxEmum absorbance at about 231 nm, 
with a suitabte spec trop hotometer, using 0.01 M sodium 
hydroxide as the blank, 

Relafed compoundls— 

METHOD I— 

Phosphate buffer solution —Dissolve about 13.8 g of mon- 
obasic sodfum phosphate in 500 ml of water, adjust wEth 
1 N sodium hydroxide to a pH of 8.0, and mlx. 

Mobile phase —Prepare a filtered and degassed mixture of 
water, acetonEtnie, and Phosphate buffer solution (5:4:1). 
Make adjust men ts if necessary (see System Suitability under 
Chromatography (621)). 

Standard solution —Dissolve an accurately weEghed quan- 
tity of USP Nordazepam RS En aceton Etnie, and dilute quan- 
titatively, and stepwise if necessary, with acetonitrile to ob¬ 
tain a solution havfng a known concentration of about 
66 fig per mL Transfer 4,0 ml of this solution to a 25-mL 
volumetric fiask, add 5.0 mL of 07 M potassium earbonate 
and 3,0 mL of acetonitrile, dilute with water to volume, mix, 
and filter. 

Test solution —Weigh and finely powder not fewer than 
20 Tablets. Transfer an accurately weighed portion of the 
powder, equivalent to about 15 mg of clorazepate dipotas- 
sium, to a suitabie Container, Add 5 mL of acetonitnle, 5 mL 
of 07 M potassium earbonate, and 15 mL of water, stir for 
10 minutes, and filter, [NOTĘ—Prepare fresh before each En- 
jection, and use within 3 minutes.] 


Chromatographic system —The ltquid chromatograph is 
eguipped with a 232-nm detector and a 3.9-mm x 30-cm 
coiumn that contains packing LI. The flow ratę is about 
1,5 mL per minutę. Chromatograph the Standard solution , 
and record the peak responses as directed for Procedurę: the 
relative standard deviation for replicate Enjections is not 
morę than 2.0%. 

Procedurę —Separatety inject egual vofumes (about 20 pL) 
of the Standard solution and the Test solution into the chro¬ 
matograph, record the chroma tograms for not less than 
twice the retention time of nordazepam, and measure the 
peak responses. Calculate the guantity, En mg, of each im- 
purlty in the portion of Tabiets taken by the formula: 

25 C(r,/ rs) 

in whlch C is the concentration, in mg per mL, of USP 
Nordazepam RS in the Standard solution; r, is the peak re- 
sponse of each impurity obtained from the Test solution; and 
r 5 Es the peak response for nordazepam obtained from the 
Standard solution: not morę than 2,0% of nordazepam Es 
found, 

METHOD N— 

Mobile p/705e—Prepare a filtered and degassed mixture of 
water, acetonitrile, and a 1 M solution of tetrabutylammo- 
nium hydroxide in methanol (110:90:1), adjust with phos- 
phorEc acid to a pH of 7.7, and mix. Malce adjustments if 
necessary (see System Suitability under Chromatography 
(621)). 

Standard solution —Dissolve an accurateiy weighed quan- 
tity of USP 2-Amino-5-chiorobenzophenone RS in acetoni¬ 
trile to obtain a soiution having a known concentration of 
about 0.50 mg per mL. Dilute with water to obtain a solu- 
tion having a known concentration of about 0,25 mg per 
mL. Transfer 5,0 mL of this solution to a 50-ml vofumetric 
ffask, dilute with a mixture of 0.1 mM sodium hyclroxfde 
and acetonitrile (7:3) to volume, and mix. Transfer 15 mL of 
this solution to a 50-mL vo(umetrEc fiask, dilute with a mix- 
ture of 0.1 mM sodium hydroxide and acetonitrile (7:3) to 
vo!ume, and mix. 

Test solution —Weigh and finely powder not fewer than 
20 Tablets. Transfer an accurately weighed portion of the 
powder, equivafent to about 15 mg of clorazepate dipotas- 
sium, to a suitabie Container, add 1 0 mL of a mixture of 0.1 
mM sodium hydroxide and acetonitrile (7:3), mix, shake by 
mechanical means for 1 0 minutes, and filter. 

Chromatographic system —The iiquid chromatograph is 
eguipped with a 238-nm detector and a 3.9-mm x 30-cm 
coiumn that contains packing LI. The flow ratę Es about 
2 mL per minutę. Chromatograph the Standard soiution , and 
recora the peak responses as directed for Procedurę: the rela- 
tive standard deviation for replicate Enjections is not morę 
than 2.0% + 

Procedurę —Separately inject egual volumes (about 20 pL) 
of the Standard solution and the tesf solution into the chro¬ 
matograph, record the chromatograms, and measure the 
peak responses. Calculate the quantity, in mg, of each im- 
purity in the portion of Tablets taken by the formula: 

10C(r,/r s ) 

in which C is the concentration, in mg per mL, of USP 
2-Amino-5-chlorobenzophenone RS in the Standard solution; 
n Es the peak response of each impurity obtained from the 
Test solution; and q is the response of the 2-amlno- 
d-chlorobenzophenone peak obtained from the Standard so¬ 
iution: the sum of al! impurities, other than nordazepam, 
found m Method I and Method ii is not morę than 0,5%, 
Assay— 

Buffer solution —Transfer 5.0 mL of 1 M tetrabutylammo- 
nium hydroxlde in methanol to a 1 -L ralumetric fiask, dilute 
with water to volume, adjust with phosphoric acid to a pH 
of 7.5, and mix. 
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Mobile phase —Prepare a flltered and degassed mixture of 
Buffer solution and acetonitrile (7:3), Make adjustments if 
necessary (see System Suita bil i ty under Chromatography 
(621)). 

Standard preparation —Dissolve an accurately weighed 
auantity of USP Clorazepate Dipotassium RS in 0.01 M so- 
dium hydroxide, and dilute quantitatively, and stepwise if 
necessary, with 0,01 M sod Eu m hydroxide to obtam a solu¬ 
tion havrng a known concentration of about 60 pg per mL. 
Shake by mechanrcaf means for 15 minutes, and fil ter 

Assay preparation —Wefgh and finely powder not fewer 
than 20 Tablets. iransfer an accurately weighed portion of 
the powder, equivalent to about 75 mg of clorazepate di¬ 
potassium, to a suitable Container, add 200 mL of 0.01 M 
sodium hydroxide / and homogenize for not less than 3 min¬ 
utes. Transfer 15 mL of this solution to a 100-ml volumetric 
fiask, dilute with 0,01 M sodium hydroxide to volume, mix, 
and fil ter 

Chromatographk system (see Chromatogrcphy (621))—The 
liguid chromatograph is eauipped with a 230-nm detector 
and a 3.9-mm x 30-cm column that contains packing LI. 
The flow ratę Is about 2 mL per minutę. Chromatograph the 
Standard preparation, and record the peak responses as di- 
rected for Procedurę: the relath/e standard deviation for repfi- 
cate injections is not morę than 2.0%, 

Procedurę —Separately inject equal volumes (about 20 pil) 
of the Standard preparation and the Assay preparation Into 
the chromatograph, record the chromatograms, and meas- 
ure the responses of the major peaks. Calculate the quan- 
tEty, in mg, of clorazepate dipotassium (CifiHnCiKzN 20 4 ) in 
the portion of Tablets taken by the formula: 

1333C(f y / r$) 

in which C is the concentration, in mg per mL, of USP 
Clorazepate Dipotassium RS in the Standard preparation; and 
ru and rs are the peak responses obtafned from the Assay 
preparation and the Standard preparation , respectively. 


ClorsyBon 



CeHgChNiC^Sz 380.66 

1 ,3-BenzenedisulfonamEde, 4-amino-ó-(tnchloroethenyl)-; 
4 -Amlno-ó-(tnchlGrovEnyl)-m-benzenedi 5 u[fonamide 
[60200-06-8]. 

DEFINITION 

Clorsulon contains NLT 98.0% and NMT 101.0% of clor- 
sulon (C 8 H 8 CI 3 N 3 O 4 S 2 ), calculated on the drEed basis. 

IDENTIFICATION 

* A. INFRARED ABSORPTION (197M) 

* B. The retention time of the major peak of the Sampie 

solution corresponds to that of the Standard solution, as 
obtained in the Assay. 

ASSAY 
o Procedurę 

[Notę—S torę the Standard solution and the Sampie solu¬ 
tion En low-actinic glassware.] 

Mobile phase: Aceton Et rile, g facia I acetic add, and 
water (30: 0,1: 70) 

Standard solution: 0.1 mg/mL of USP Clorsulon RS in 
Mobile phase 


Sampie stock solution: 1 mg/mL of Clorsulon in Mobile 
phase 

Sampie solution: 0,1 mg/mL of Clorsulon in Mobile 
phase , from the Sampie stock solution 
Chromatographk system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 
Column: 4,6-mm x 25~cm; packing 17 
Flow ratę: 1 mL/min 
Injection volume: 30 pL 
System suitability 
Sampie: Standard solution 
Suitability requirements 

Column effidency: NLT 7400 theoretkal plates 

Tailing factor: NMT 1.4 

Rdative standard deviation: NMT 1.0% 

Analysis 

Sampies: Standard solution and Sampie solution 
Cafculate the percentage of clorsulon (CaNsChNsCbSi) 

En the portion of Clorsulon taken: 

Result - (rufr s ) x ( Q/C u ) x 100 

Tu - peak response from the Sampie solution 

C = peak response from the Standard solution 

Cs - concentration of USP Clorsulon RS in the 
Standard solution (mg/mL) 

Cu = concentration of Clorsulon in the Sampie 
solution (mg/mL) 

Acceptance criteria: 98,0%“101.0% on the dried basis 

IMPURITIES 

* RESIDUE ON IGNITION (281): EMMT 0:1% 

Delete the faftowing: 

'• H£AVV METALS, Method II (231): NMT 30 ppm, (0 v„ i- 

Jan-201 H> 

* ORGANIC IMPURITIES 

[ N OT E—Storę the Standard Solutions and the Sampie solu¬ 
tion in low-actinic glassware,] 

Standard solution A: 10 mg/mL of USP Clorsulon RS in 
methanol 

Standard solution B: 0.1 mg/mL of USP Clorsulon RS 
In methanol, from Standard solution A 
Sampie solution: 10 mg/mL of Clorsulon in methanol 
Chromatographic system 

(See Chromatography (621), Thin-Layer Chromato¬ 
graphy.) 

Modę: TLC 

Adsorbent: 0.25-mm fayer of chromatographic silica 
gel mixture 

Deveioping solvent system: Chloroform and metha¬ 
nol (4:1) 

Analysis 1 

Sampies: Standard solution A, Standard solution B, and 
Sampie solution 

Appfy 10 pL each of the Sampie solution and Standard 
solution Ą and 5 and 10 pl of Standard solution B. Al¬ 
tów the spots to dry, Develop in Developing solvent 
system until the solvent front has moved three-fourths 
of the length of the piąte. Remove the piąte, mark the 
solvent front, allow the solvent to evaporate, and ex- 
amine the piąte under short-wavelength UV light. 
Acceptance criteria 1: The chromatograms show phn- 
cipal spots at the same Rf value. 

Analysis 2: Estimate the amounts of any additlonaf 
spots observed fn the chromatograms of the Sampie so¬ 
lution in Analysis 1 by comparlng them with the spots 
fn the two chromatograms of Standard solution B , corre- 
sponding to 0.5% and 1.0% of impurities. 
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Acceptance criteria 2 

Any indivldual impurities: 0,5%; no spot other than 
the principal spot of the Sample solution is larger or 
morę intense than that of the prindpaf spot of the 
5-pL portion of Standard solution B. 

Total impurities: NMT 2.0% 

5PECIFIC TESTS 

* Melting Rance (741): 197°-203° 

* LOSS ON DRY1NC (731) 

Analysis: Dry a sample under vacuum at 100° for 4 h, 
Acceptance criteria: NMT 0.5% 

ADDBTIONAL REQUIREMENTS 

o Packaging and Sto race: Preserve tn weihclosed 
containers, 

* Labeling: Labęl it to indrcate that it is for veterinary use 
only. 

o USP Reference Standards (11) 

USP Clorsulon RS 


Clotrimazole 



C»H,yCIN2 344.84 

1 H-lmidazole, 14 ( 2 <hloropheny])diphenylmethy!]-; 

1 -(o-Chloro-a,o.-diphenyfbenzyl}irnidazGle [23593-754 ], 

DEFINITION 

Clotrimazole contains NLT 98.0% and NMT 102.0% of 
C 22 H 17 C[N 2 , calcu la ted on the dried basts. 

IDENTIFICATION 
* A. INFRAHED ABSOftPTION (197M) 

» B. The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution, as 
obtained in the Assay, 

ASSAY 
o Procedurę 

Buffer: 4.35 mg/mL of di basie potassium phosphate 
Mobile phase: Acetomtrile and Buffer ( 3:1), Pass 
througn a membranę filier having a 0,2-jim or finer 
porę size. The ratio of volumes may be changed to ob- 
tain the reguired resolution. 

Standard solution: 0.5 mg/mL of USP Clotrimazole RS 
in methanol 

System suitability solution: 0.1 mg/mL each of USP 
Clotrimazole RS and USP Clotrimazole Related Com- 
pound A RS in methanol 

Sample solution: 0.5 mg/mL of Clotrimazole in 
methanol 

Chromatographic system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 
Column: 4.6-mm x 25-cm; 5-pm packing LI 
Flow ratę: 1.5 mL/rnin 
Jnjection size: 25 |iL 
System suitability 

Samples: Standard solution and System suitability 
solution 

[Notę —The relative retention times for clotrimazole and 
clotrimazole related compound A are 1.0 and 1,2, 
respectively.] 


Suitability requirements 

Resolution: NLT 2.0 between clotrimazole and clo¬ 
trimazole related compound A, System suitability 
solution 

Relative standard devjation: NMT 2.0%, Standard 
solution 
Analysts 

Samples: Standard solution and Sample solution 
Calcufate the percentage of C 22 H i7 C[N 2 in the portion 
of Clotrimazole taken: 

Result = (ru/fs) x (C 5 /Cu) x 100 

tu - peak response of clotrimazole from the Sample 
solution 

r s = peak response of clotrimazole from the 
Standard solution 

C s = concentration of USP Clotrimazole RS in the 
Standard solution (mg/mL) 

Cu = concentration of Clotrimazole in the Sample 
solution (mg/mL) 

Acceptance criteria: 98.0%-l 02.0% on the dried basis 

IMPURITIES 

Inorganic Impurities 

o Residue on Sgnitjon (281): NMT 0.1% 

Delete the foitowing: 

# * Heavy Metals, Method II (231): NMT 10 ppm* 

Organie Impurities 
o Procedurę i: Limit of Imjdazole 

Adsorbent: 0.25-mm layer of chromatographic silica 
gel mixture 

Standard solution; 500 pg/mL of USP fmidazole RS in 
chloroform 

Sample solution: 100 mg/mL of Clotrimazole in 
chloroform 

Application volume: 5 pL 

Developing sofvent system: Methanol and chloroform 
(3:2) 

Analysts 

Samples: Standard solution and Sample solution 
Proceed as directed for Chromatography (621), Thim 
Layer Chromatography, After air-drying the piąte for 
5 min, place it in a closed Container with a dish 
containing lOOg of iodine in a shallow layer, and 
allow to remain for 60 min. Remove the piąte from 
the Container, and observe the chromatogram. 
Acceptance criteria: Any brown spot from tne Sample 
solution at an R F value corresponding to the principal 
spot from the Standard solution is not greater in size or 
intensity than the principal spot from tne Standard so¬ 
lution: NMT 0.5% of imidazole. 
o Procedurę 2 : Limit of Clotrimazole Related Compound 
A 

Buffer, Mobile phase. System suitability solution, and 
Chromatographic system: Proceed as directed in the 
Assay. 

Standard solution: 50 pg/mL of USP Clotrimazole Re¬ 
lated Compound A RS prepared by dissolving in meth¬ 
anol using about 75% of tne finał fiask vo!ume. DElute 
with Buffer to volume. 

Sample solution: Transfer 100 mg of Clotrimazole to a 
10-mL volumetric fiask, add 5 mL of methanol to dis- 
solve, add 2.5 mL of Buffer, di lute with methanol to 
volume, and mix. 

Analysi s 

Samples: Standard solution and Sampfe solution 
Calculate the percentage of clotrimazole related com¬ 
pound A in tne portion of Clotrimazole taken: 

Result = (ru/rs) x (C 5 /Cu) x 100 






USP 40 


Official Monographs / Clotrimazole 3525 


Tu = peak response of clotrimazole related 

compound A from the Sampie solution 
r 5 = peak response of clotrimazole related 

compound A from the Standard solution 
Cs - concentration of the Standard solution 
(mg/mL) 

Cu - concentration of the Sampfe solution (mg/mL) 
Acceptance cnteria: NMT 0.5% 

SPECIFIC TESTS 

* Loss ON Drying (731): Dry a sampie at 105° for 2 h: it 

loses NMT 0.5% of its weight. 

ADDITIONAL REQUiREMENT5 

» Packacing and Storage: Preserve in, tight containers. 

* USP Rekremce standards (11) 

USP Clotrimazole RS 

USP Clotrimazole Related Compound A RS 
(o-Chlorophenyl)diphenylmethanoL 
Ci^HtsCEO 294.78 
USP Imidazole RS 


Clotrimazole Cream 


DEFINITION 

Clotrimazole Cream contains NLT 90.0% and NMT 110.0% 
of the iabeled amount of clotrimazole (C^Hi?CINa) ł 

IDENTIFICATION 

* The retention time of the major peak of the Sampfe solu¬ 

tion corresponds to that of the Standard solution, as ob- 
tained in the Assay. 

ASSAY 

• Procedurę 

Buffer: 4.35 mg/mL of dibasic potassium phosphate 
Mobile phase: Acetonitrile and 8uffer ( 3:1) 

[NOTĘ—The ratio of volumes may be changed to obtain 
the reauired resolution.] 

Standard solution: 0.5 mg/mL of USP Clotrimazole RS 
in methanol 

System suitability solution: 0.1 mg/mL eacb of USP 
Clotrimazole RS and USP Clotrimazole Related Com¬ 
pound A RS in methanol 

Sampie solution: Transfer the equivalent of 25 mg of 
clotrimazole from the Cream to a 50-mL screw-eapped 
centrifuge tubę. Add 25.0 mL of methanol, and heat at 
50 c in a water bath For 5 min, with occasional shaking. 
Remove the tubę from the bath, and shake vigorously 
for 5 min. Cool in a methanoMce bath for 15 min, and 
promptly centrifuge. Transfer the supematant to a 
50-mL volumetric fiask. Add 20.0 mL of methanol to 
the residue in the centrifuge tubę, and repeat the ex- 
traction starting with "heat at 50* * in a water bath". 
Transfer the supematant to the volumetric fiask eon tai n- 
fng the supematant from the first extraction, dilute with 
methanol to volume, and mix, 

Chromatographic system 
(See Chromatograpny (621), System Suitability .) 

Modę: LC 

Detector: UV 254 nm 
Coiumn: 4.6-mm x 25-cm; 5-jam packing LI 
Flow ratę: 1.5 ml/min 
fnjection size: 25 ]iL 
System suitability 

Sam pies: Standard solution and System suitability 
solution 

[Notę—T he relative retention times for clotrimazole and 
clotrimazole related compound A are 1.0 and 1.2, 
res pectiveJy.] 


Suitability requirements 

Resolution: NLT 2.0 between clotrimazole and clo- 
trimazole related compound A, System suitability 
solution 

Relative standard deviat1on: NMT 2.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sampie solution 
Calcu la te the perce n ta gc of C^»H i/ClN^ in the portion 
of Cream taken; 

Result = (ru/r s ) x (Q/Cy) x 100 

ru - peak response of clotrimazole from the Sampie 
solution 

h - peak response of clotrimazole from the 
Standard solution 

Cs = concentration of USP Clotrimazole RS in the 
Standard solution (mg/mL) 

Cy = nominał concentration of clotrimazole in the 
Sampie solution (mg/mL) 

Acceptance criteria: 90.0%-110,0% 

ADDITIONAL REQU1REMENTS 

* Packacing and Storage: Preserve in collapsibie tubes or 

tight containers, at a temperaturę between 2* and 30°. 

* Labelinc: Cream that is packaged and Iabeled for use as 

a vaginal preparatron shalt be Iabeled Clotrimazole Vagi- 
nal Cream. 

* USP Reference Standards <11) 

USP Clotrimazole RS 

USP Clotrimazole Related Compound A RS 
(o-Chlorophenyl)diphenylmetnanol. 

OsHisCIO 294.78 


Clotrimazole Lotion 


DEFINITION 

Clotrimazole Lotion contains NLT 90,0% and NMT 110.0% 
of the Iabeled amount of clotrimazole (OaHuCINa). 

IDENTIFICATION 

• A. The retention time of the major peak for clotrimazole 

of the Sampie solution corresponds to that of the Stan¬ 
dard solution, as obtained in the Assay. 

ASSAY 

• Procedurę 

Buffer: 4.35 g/l of dibasic potassium phosphate in 
water 

Mobile phase: Methanol and Buffer (3:1), Pass through 
a frlter of 0.5-um or finer porę size. 

Internal standard solution: 0,07 mg/mL of testoster- 
one propionate in dehydrated alcohol 

Standard stock solution A: 2 mg/mL of USP Clo- 
tnmazole RS in dehydrated alcohol 

Standard stock solution B: 0.1 mg/mL of USP Clo- 
tnmazole Related Compound A RS in dehydrated 
alcohol 

Standard solution: Standard stock solution A, Standard 
stock solution B, and Interna! standard solution 
(5.0: 5.0:10.0) 

Sampie solution: Nominally 1 mg/mL, prepared as fol- 
lows. Transfer the equivalent of 10 mg of clotrimazole 
from freshly mixed Lotion to a screw-capped, 50-mL 
centrifuge tubę. Add 10.0 mL of Interna1 standard solu¬ 
tion, place the cap on the tubę, and heat at 50* in a 
water bath for 5 min, with occasional shaking. Remove 
the tubę from the bath, and shake vigorously for 5 min. 
Cool in a methanol-iee bath for 15 min, and promptly 
centrifuge. Transfer the supematant to a test tubę. Add 
10.0 mL of dehydrated alcohol to the residue in the 
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centrifuge tubę, and repeat the extraction as directed 
above, beginning with "place the cap on the tubę". 
Transfer the supernatant to the test tubę contalning the 
supernatant from the first extraction. 

Chromatographic system 
(See Chromatogropny (621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 
Columns 

Guard: 2* *1 -mm x 6 -cm, 10-pm packing L2 
AnalytlCal: 3.9-mm x 30-cm; 10-jim pacldng LI 
Flow ratę: 1 mL/min 
Injection volume: 20 pL 
System suitability 
Sam pl e: Standard solution 

[Notę—T he relative retention limes for clotrimazole re¬ 
lated compound A, clotrimazole, and testosterone pro- 
pionate are 0.9, 1.0, and 1.5, respectively,] 

Suitability reguirements 

Resolutionr NLT 1*2 between clotrimazole reiated 
compound A and clotrimazole, and NLT 1*9 between 
clotrimazole and testosterone propionate 
Relative standard devration: NMT 2,0% 

Analysis 

Sampfes: Standard solution and Sample solution 
Calculate the percentage of the labeled amount clo- 
trimazole (C 22 H 17 CIN 3 ) in the portion of Lotion taken: 

Result - (Ru/Rs) x (Q/Co) x 100 

R u = peak response ratio of clotrimazole to 

testosterone propionate from the Sam ple 
solution 

= peak response ratio of clotrimazole to 

testosterone propionate from the Standard 
solution 

Q - concentration of USP Clotrimazole RS in the 
Standard solution (mg/mL) 

Cu = nominał concentration of clotrimazole in the 
Sample solution (mg/mL) 

Acceptance cnteria: 90,G%-1 1 0 . 0 % 

emihjrities 

9 Organic Impurities: Limit of Clotrimazole Related Com- 
poum A 

Analysis: Using the chromatograms of the Standard so- 
lution and Sample solution as obtained in the Assay f cah 
culate the percentage of clotrimazole related compound 
A in the portion of Lotion taken: 

Result = (Ru/Rs) x (Cs/Cu) x 100 

Ru ~ peak response ratio of clotrimazole related 
compound A to testosterone propionate 
from the Sample solution 

R$ = peak response ratio of clotrimazole related 
compound A to testosterone propionate 
from the Standard solution 
Cs - concentration of USP Clotrimazole Related 
Compound A RS in the Standard solution 
(mg/mL) 

Cu = nominał concentration of clotrimazole related 
compound A in the Sample solution (mg/mL) 
Acceptance cnteria: NMT 5% 

SPEC1FIC TESTS 

• Microbial Enumeration Tests (61) and Tests for Speci- 
fied Microorganisms (62): It meets the requirements for 
absence of Staphylococcus aureus and Pseudomonas 
aeruginosa . 

• pH(791): 5.0-7.0 

ADDBTIONAL REQU1REMENT$ 

o Packaging and Storage; Preserve in tight containers, 
and storę at a temperaturę between 2° and 30°. 


a USP Reference Standards (11) 

USP Clotrimazole RS 

USP Clotrimazole Related Compound A RS 
(o-Chlorophenyl)diphenylmethanoL 
CioHhCIO 294.78 


ClotrSmazolle Lozenges 

OEFINmON 

Clotrimazole Lozenges contain NLT 90.0% and NMT 
110 . 0 % of the labeled amount of clotrimazole 
{C 22 H 17 CIN 2 ) in a suitable molded base* 

IDENTIFICATION 

o A* The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution, as 
obtained in the Assoy* 

9 B. The UV spectrum of the major peak of the Sample 
solution corresponds to that of the Standard solution, as 
obtained in the Assay, 

ASSAY 

* Procedurę 

B uff er: 0*3 g/L of anhydrous monobasic sod tum pbos- 
phate and 0*35 g/L of anhydrous dibasic sodium phos- 
phate in water* The resulting solution has a pH of 
6 .6-7*0. 

Mobile phase: Acetonitrile and Buffer (1:1) 

Diluent: Acetonitrile and water (1:1) 

Standard solution: 0,2 mg/mL of USP Clotrimazole RS 
In Diluent 

Sample solution: Nominally 0.2 mg/mL of clotrimazole 
in Diluent prepared as foJlows* Transfer a portion of 
powdered Lozenges (from NLT 20 Lozenges) equivalent 
to 5 mg of clotrimazole to a 25-mL volumetric fiask. 
Dilute with Diluent to volume* Sonicate for about 10 
min, and centrifuge at 3500 rpm for about 15 min at 
ambient temperaturę to obtain a dear supernatant. Use 
the elear supernatant for injection. 

Chromatographic system 
(See Chromatogropny (621), System Suitability,) 

Modę: LC 

Detector: UV 206 nm. For Identification test B use a 
diodę array detector In the rangę of 20 CM 0 G nm. 
Column: 4,6-mm x 15-cm; 5-pm packing L85 
Flow ratę: 1 mL/mln 
Injection voiume: SpL 
Run time: 1.25 times the retention time of 
clotrimazole 
System suitability 
Sample: Standard solution 
Suitability reguirements 
Tailing factor: NMT 1 .5 
Relative standard deviation: NMT 1.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of do- 
trimazole (C^zH^CIN^) En the portion of Lozenges 
taken: 

Resuit = (r u fr s ) x (C s /Cu) x 1 00 

ru = peak response of clotrimazole from the Sample 
solution 

Cs - peak response of clotrimazole from the 
Standard solution 

Cs - concentration of USP Clotrimazole RS in the 
Standard solution (mg/mL) 

Cu - nominał concentration of clotrimazole in the 
Sample solution (mg/mL) 
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Acceptance criteria: 90.0%-110.0% 

PERFORMANCE TE5TS 

* Dissolution (711) 

Medium: OJ N hydrochloric acid; 500 mL, deaerated 
Apparatus 2: 50 rpm 
Time: 45 min 

Determine the amount of clotrimazole (C^HuCINz) dis- 
solved by using the following method. 

Buffer A: 4.4 mg/mL ot dibasic potassium phosphate in 
water 

Buffer B: 17.4 mg/mL of dibasic potassium phosphate 
in water 

Mobile phase: Methanol and Buffer A (4:1) 

Diluent: Methanol and Buffer B (60:40) 

Standard stock solution: 0.02 mg/mL of USP Clo¬ 
trimazole RS in Medium 

Standard solution: 4 pg/mL from the Standard stock 
solution in Diluent 

Sample solution: Withdraw 25 ml of the solution 
uncler test from the vesseL Pass through a 
pofyyinylidene difiuoride filter of 0.45-pm porę size, and 
discard the first 10 mL of the filtrate. Transfer 5.0 ml of 
filtrate to a 25-mL vo!umetric fiask, and difute with Difu - 
ent to volume. 

Chroma tog raphic system 
(See Chromatograpny <621), System Suitability.) 

Modę: LC 

Detector: UV 215 nm 
Column: 3.9-mm x 7.5-cm; packi ng U 
fIow ratę: 1.0 mL/min 
injection volume: 20 pL 
System suitability 
Sample: Standard solution 
Suitabitity reąuirements 
Taifing factor: NMT 2.0 
Relative standard deviation: NMT 2.0% 

Anaiysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of clo¬ 
trimazole (CzżHuCINz) dissolved: 

Resuit = (fu/rj) x (Cs/L) x D x V x 100 

fu = peak response from the Sample solution 

r$ - peak response from the Standard solution 

Cs = concentration of the Standard solution 
(mg/mL) 

i - labefdaim of clotrimazole (mg/Lozenge) 

D - diiution factor for the Sample solution, 5 
V = vofume of Medium , 500 ml 
Tolerances: NLT 80% (Q) of the iabefed amount of clo¬ 
trimazole (C 22 Ht?CIN 2 ) is dissolved. 

* UNIFORMITY OF Dosage Unfts (905): Meet the 

requirements 

iMPunmes 

* Ohganic Imfurhies 

Buffer, Mobile phase, Diluent, Sample solution, and 
Chromatographio system: Proceed as directed in the 
Assay . 

Standard solution: 1 pg/mL each of USP Clotrimazole 
RS, USP Clotrimazole Related Compound A RS, and USP 
Imidazoie RS in Diluent 
System suitability 
Sample: Standard solution 
Suitability requirements 

Resolutton: NLT 4.0 between clotrimazole related 
compound A and imidazoie peaks; NLT 4.0 between 
ciotrimazole and clotrimazole related compound A 
peaks 

Relatrve standard deviation: NMT 2.0% for clo¬ 
trimazole, clotrimazole related compound A, and 
imidazoie 


Anaiysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of each specified impurity in 
the portion of Lozenges taken: 

Resuit = (r y /r s ) x (G/Ou) x 100 

Aj - peak response of the corresponding specified 
impurity from the Sampfe solution 
rj - peak response of the corresponding specified 
impurity from the Standard solution 
Ci - concentration of the corresponding USP 

Reference Standard in the Standard solution 
(mg/mL) 

Cu - nominał concentration of ciotrimazole rn the 
Sample solution (mg/mL) 

Calculate the percentage of any unspecified impurity in 
the portion of Lozenges taken: 

Resuit « (ru/fi) x (Cj/Cu) x 100 

ru ~ peak response of any unspecified impurity 
from the Sample solution 
r s = peak response of clotrimazole from the 
Standard solution 

Ci - concentration of USP Clotrimazole RS in the 
Standard solution (mg/mL) 

Cu - nominaf concentration of ciotrimazole in the 
Sample solution (mg/mL) 

Acceptance criteria: See Tobie L Disregard any impu¬ 
rity peak less than 0.05%. 


Table 1 


Name 

Relative 

Retention 

1 tfyff 

Acceptance 

Criteria, 

NMT f%1 

imidazoie 

0.5 

0.5 

Clotrimazole related 
comoound A 

0.7 

0.5 

Clotrimazole 

1.0 

_ 

Any unspecified imourity 


0.2 

Total imourities 

— 

2.0 


ADD1TIONAL REQUIREMENT$ 

* Packaging and Storage: Preserve in well-closed 
containers. 

■ USP Reference Standards (11) 

USP Clotrimazole RS 

USP Clotrimazole Related Compound A RS 
(o-Chlorophenyl)diphenylmetnanol. 

C 19 H 15 CIO 294.78 
USP Imidazoie RS 


Clotrimazole Topical Solution 

DEFINITION 

Clotrimazole Topical Sofution is a solution of Clotrimazole in 
a suiUUle nonaqueuus, hydrophific sofvent. It contains 
NLT 90.0% and NMT 115.0% of the labeled amount of 
clotrimazole (OzHtzCJNj). 

IDENTIFICATION 

* A. The retention time of the major peak of the Sample 

solution corresponds to that of the Standard solution , as 
obtained in the Assay . 

* R. The UV spectrum of the clotrimazole peak of the Sam - 

ple solution corresponds to that of the Standard solution, 
as obtained in the Assay. 
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ASSAY 
• PROCEDURĘ 

Buffer: 0.3 g/L of monobasic sodium phosphate, anhy¬ 
drous and 0.35 g/L of dibasic sodium phosphate, anhy¬ 
drous in water, The resultina solution has a pH of 
6.6-7.0. 

Mobile phase: Acetonitrile and Buffer (50:50) 

Diluent: Acetonitrile and water (50:50) 

Standard solution: 0.2 mg/ml of USP Clotrimazole RS 
in Difuent 

Sarnple solution: Nominally equiva!ent to 0.2 mg/mL 
of clotrimazole from Topical Solution in Diluent 
Ohromatographic system 
(See Chromo tog ropny (621), System Suitability.) 

Modę: LC 

Detector: UV 206 nm. For Identification test B t use a 
diodę array detector in the rangę of 200-300 nm. 
Column: 4.6-mm x 15-cm; 5 -pm packing L85 
Flow ratę: 1 ml/min 
Injection volume: 8 (iL 
System suitability 
Sample: Standard solution 
Suitability requirements 
Tarling factor: NMT 1.5 
Relative standard deviatton: NMT 1.0% 

Analysis 

Sam pies: Standard solution a nd Sample solution 
Calculate the percentage of the fabeled amount of clo¬ 
trimazole (C 22 H^CIN 2 J in the portion of Topical Solu- 
tion taken: 


Result = (ru/rs) x (CdCu) x 100 

fu - peak response of clotrimazole from the Sample 
solution 

r% = peak response of clotrimazole from the 
Standard solution 

Cs - concentration of USP Clotrimazole RS In the 
Standard solution (mg/mL) 

Cu - nominał concentration of clotrimazole in the 
Sample solution (mg/mL) 

Acceptance criteria: 90.Q%-115.0% 

IMPURITIES 
• ORGANKI IMPURITIES 

Buffer, Mobile phase, Difuent, Sample solution, and 
Chromatographic system: Proceea as directed in the 
Assay. 

Standard sofution: 0.001 mg/mL each of USP Clo¬ 
trimazole RS, USP Imidazole RS, and USP Clotrimazole 
Related Compound A RS tn Diluent 
System suitability 
Sample: 5 tondard s o Mion 

[Notę —See Tobie 1 for the relative retention times.] 
Suitability reguirements 
Resolution: NLT 4 between imidazole and clo¬ 
trimazole reiated compound A, and between do- 
Lrimazole and clotrimazole related compound A 
Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Sample solution and 5 fan da rd solution 
Calculate the percentage of the labeled amount of clo¬ 
trimazole related compound A and imidazole in the 
portion of Topical Solution taken: 

Result = (rt/M) X (CdCu) x 1 00 

r u - peak response of clotrimazole related 

compound A or imidazole from the Somple 
solution 

r s - peak response of clotrimazole related 

compound A or imidazole from the Standard 
solution 


Cs = concentration of USP Ciotrimazole Related 

Compound A RS or USP Imidazole RS in the 
Standard solution (mg/mL) 

C y - nominał concentration of clotrimazole in the 
Sample solution (mg/mL) 

Calculate the percentage of any unspecified impurity in 
the portion of TopicafSolutlon taken: 

Result ^ (ruin) x (CdCd) x 100 

fu - peak response of each unspecified impurity 
from the Sample solution 

r s - peak response of the clotrimazole from the 
Standard solution 

Cs = concentration of USP Clotrimazole R5 in the 
Standard solution (mg/mL) 

Cu - nominał concentration of clotrimazole in the 
Sample sofution (mg/mL) 

Acceptance criteria: See Tobie I. Disregard any impu- 
rrty peak less than 0.05%. 


Table 1 


Name 

Relative 

Retention 

Time 

Acceptance 

Criteria, 

NMT 

Imidazole 

0.5 

0.5 

Clotrimazole related 
compound A 

0.7 

0.5 

Clotrimazole 

1 


Any unspedfied impurity 

__ 

0.2 

Total impurities 

,_ 

2.0 


ADDITIONAL REQUIREMENTS 

* PACKAGtNC and Stokace: Preserve in tight contalners at a 

temperaturę between 2° and 30°. 

• USP Reference Standards (11) 

USP Clotrimazole RS 

USP Clotrimazole Related Compound A RS 
(oChlorophenyl)drphenylmethanoI. 

C^H^CIO 294.78 


USP Imidazole RS 
C 3 H 4 N 2 68.08 


Clotrimazole Vaqinal inserts 

DEF1NITION 

Clotrimazole Vaginai Inserts contain NLT 90.0% and NMT 
110.0% of the labeled amount of clotrimazole 
(C 22 HuON 2 ). 

IDENTIFICATION 

• A. The retention tlme of the major peak of the Sample 

sofution corresponds to that of the Standard solution, as 
obtalned in the Assay. 

• B. The UV spectrum of the major peak of the Sample 

solution corresponds to that of the Standard solution , as 
obtained in the Assay. 

ASSAY 

• Procedurę 

Buffer 0.3 g/L of anhydrous monobasic sodium phos- 
phate and 0.35 g/L of anhydrous dibasic sodium phos- 
phate in water. The resulting solution has a pH ot 
6.6-7.0. 

Mobile phase: Acetonitrile and Buffer (1:1) 

Diluent: Acetonitrile and water (1:1) 

Standard solution: 0.2 mg/mL of USP Clotrimazole RS 
in Diluent 

Sample solution: Nominally 0.2 mg/mL of clotrimazole 
in Difuent prepared as follows, Transfer a portion of 
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powdered Vaginal Inserts (from NLT 20 Vagina! Inserts) 
equivalent to 5 mg of clotrimazole to a 25-ml yolumet- 
rrc fiask. Dilute with Diluentt o volume. 5onicate for 
about 10 min, and centrifuge at 3500 rpm for about 15 
min at ambient temperaturę to obtain a elear superna- 
tant Use the dear supernatant for injection. 
Chromatographie system 
(See Chroma tog ropny (621), System SuitabilityJ) 

Modę: IC 

Detector: UV 206 nm, For Identification test B use a 
diodę array detector in the rangę of 200^00 nm. 
Columnr 4.6-mm x 15-cm; 5-pm packing LS5 
FIow ratę: 1 ml/min 
Injection vo!ume: 8 pL 
Run time: 1.25 tlmes the retention time of 
dotrimazole 
System suitabrlity 
Sam ple: Standard soiution 
Suitabilrty reguirements 
Taifing factor: NMT 1,5 
Relative standard deviation: NMT 1.0% 

Analysis 

Sam pies: Standard soiution and Sampte soiution 
Caleulate the percentage of the labeled amount of do- 
trimazole (C 22 H 17 CIN 2 ) in the portion of VaginaJ Inserts 
taken: 

Result = (rjrs) x (C s fCu) x 1 00 

r u - peak response of clotrimazole from the Sample 
soiution 

r$ - peak response of dotrimazole from the 
Standard soiution 

Cs - concentration of USP Clotrimazole RS in the 
Standard soiution (mg/mL) 

Cu = nominał concentration of clotrimazoie in the 
Sample soiution (mg/mL) 

Acceptance criteria: 90,0%“110,0% 

PERFORMANCE TESTS 

* DlSłMTEGRATiON (701) 

Time: 20 min 

Acceptance criteria; Meet the reguirements 

* Uniformity of Dosage Units (905): Meet the 

requirements 

IMPURITIES 
fi OhGANIC IMPURITIES 

Buffer, Mobile phase, Diluent, Sample soiution, and 
Chromatographie system: Proceed as directed in the 
Assay. 

Standard soiution: 1 pg/mL each of USP Clotrimazole 
RS, USP Clotrimazole Related Compound A RS, and USP 
Imidazole RS in Diiuent 
System suitabiiity 
Sample: Standard soiution 
Suitability reguirements 

Resolution: NLT 4,0 between clotrimazole related 
compound A and imidazole peaks; NLT 4.0 between 
clotrimazole and clotrimazole related compound A 
peaks 

Relatlve standard deviation: NMT 2,0% for do- 
trimazole, clotrimazole related compound A, and 
imidazole 
Analysis 

Samples: Standard soiution and Sample soiution 
Caleulate the percentage of each specified impurity in 
the portion of Vaginal Inserts taken: 

Result =s (ruM) x (C s /Cu) x 100 

ry = peak response of the corresponding specified 
impunty from the Sample soiution 
H - peak response of the corresponding spedfied 
impurity from the Standard soiution 


Cj - concentration of the corresponding USP 

Reference Standard in the Standard soiution 
(mg/mL) 

Cl/ - nominał concentration of clotrimazole in the 
Sample soiution (mg/mL) 

Cafculate the percentage of any unspecified impurity En 
the portion of VaginaI Inserts taken: 

Result = ( r u fr s ) x (C s/C v ) x 100 

r u = peak response of any unspecified impurity 
from the Sample soiution 

n - peak response of clotrimazole from the 
Standard soiution 

Cs - concentration of USP Clotrimazole RS in the 
Standard soiution (mg/mL) 

Cu “ nominał concentration of clotrimazole in the 
Sample soiution (mg/mL) 

Acceptance entena; See Tobie h Disregard any impu¬ 
rity peak less than 0,05%. 


labie 1 


Name 

Relative 

Retention 

Time 

Acceptance 
Criteria, 
NMT ( W 

Imidazole 

0.5 

0.5 

Clotrimazole related 
compound A 

OJ 

0.5 

Clotrimazole 

1,0 

— 

Any unspedfied impurity 

_ 

0,2 

Tota! impurities 

— 

2.0 


ADDITI0NAL REQUIRE(VIENT$ 

* Packa cinc and Storage: Preserve in welhdosed 
containers. 

« USP Reference Standards (11) 

USP Clotrimazole RS 

USP Clotrimazole Related Compound A RS 
(o-Chlorophenyl)diphenyimethanol. 

C] 9 H 15 ClO 294.78 
USP Imidazole RS 


Clotrimazole and Betamethasone 
DipropSonate Cream 

DEFiNiTtON 

Clotrimazole and Betamethasone Dipropionate Cream con- 
tains NLT 90,0% and NMT 110.0% of the labeled amount 
of dotrimazole (C^H^CINj) and an amount of 
betamethasone dipropionate equivalent to NLT 90.0% 
and NMT 1 10 , 0 % of the labeled amount of 
betamethasone (C 22 H 29 FO 5 ), in a suitable cream base. 

IDENTIFICATION 

« A. The retention times of the major peaks for do¬ 
trimazole and betamethasone dipropionate of the Sample 
soiution correspond to those of the Standard soiution, as 
obtained in the Assay for clotrimazole and 
betamethasone, 

ASSAY 

fi Procedurę 

Buffer; 6,6 g/L of dtbasic ammonium phosphate in 
water 

Mobile phase: Prepare a mixture of methanol and 
Buffer (7:3), and acljust with phosphoric add to a pH of 
7.0 ± 0,2. Pass through a membranę filter having a 
0 . 45 -pm orfiner porę size, and degas. 
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[nternal standard solution: 0.15 mg/mL of progester¬ 
onu in alcohol 

Clotrimazole stock solution: 5 mg/mL of USP Clo¬ 
trimazole RS in alcohoJ 

Betamethasone dipropionate stock solution: 6.4/ 
mg/mL of USP Betamethasone Dipropionate RS En alco¬ 
hol, / being the ratio of the labefed amount of 
betamethasone (in mg/g) to the labeled amount of do- 
trimazole (in mg/g) in the Cream 
Clotrimazole related compound A stock solution: 

0.5 mg/mL of USP Clotrimazole Related Compound A 
RS in methanol 

Standard solution: Transfer 1.0 mL of Clotrimazole re¬ 
lated compound A stock solution fo a suEtable Container, 
and evaporate to dryness in a water bath at room tem¬ 
peraturę under a stream of nitrogen. To the residue add 
2.0 mL each of Clotrimazole stock solution , 

Betamethasone dipropionate stock solution, and i nternal 
standard solution. 

Sampie solution: WeEgh a portion of Cream equivalent 
to 10 mg of clotrimazole, and transfer to a screw- 
capped, 50-mL eentrifuge tubę, Add 2,0 mL of internai 
standard solution and 4.0 mL of alcohol, place the cap 
on the tubę, and heat at 60° En a water bath for 10 
min, with occasional shaking, Remove the tubę from 
the bath, cool In an Ece bath for 20 min, and promptly 
eentrifuge* Transfer a portion of the supematant to a 
test tubę, and use as the Sampie solution. 
Chromatographic system 
(See Chromatography (621), System Suitability,) 

Modę: LC 

Detector: UV 254 nm 

Column: 4.6-mm x 25-cm; 10-pm packing LI 
Flow ratę: 1*7mL/min 
Injection volume: 20 pL 
System suitability 
Sampie: Standard solution 

[Notę—T he relative retention times for betamethasone 
dipropionate, clotrimazole related compound A, pro¬ 
gesterone, and clotrimazole are about 1.0, 1.2, 1,4, 
and 1*7, respectively.] 

Suitability requirements 

Resolution: NLT 1.0 between betamethasone dipro¬ 
pionate and clotrimazole related compound A, NLT 
1.5 between clotrimazole related compound A and 
progesterone, and NLT 1.8 between progesterone 
and clotrimazole 

Relative standard deviation: NMT 2,0% determined 
from clotrimazole and betamethasone dipropionate 
and NMT 4.0% determined from clotrimazole related 
compound A 
Analysis 

Samples: Standard solution and Sampie solution 
Calculate the percentage of the labeled amount of clo¬ 
trimazole (C22H17GN2) in the portion of Cream taken: 

Result - (Ru/Rs) x (C s /Cu) x 100 

Ru - peak response ratio of clotrimazole to 
progesterone from the Sampie solution 
R$ = peak response ratio of clotrimazole to 

progesterone from the Standard solution 
Cs - concentration of USP Clotrimazole RS In the 
Clotrimazole stock solution (mg/mL) 

Cu = nominał concentration of clotrimazole in the 
Sampie solution (mg/mL) 

Calculate the percentage of the labeled amount of 
betamethasone (C^hhgFOs) in the portion of Cream 
taken: 


Ru - peak response ratio of betamethasone 
dipropionate to progesterone from the 
Sampie solution 

Rs = peak response ratio of betamethasone 
dipropionate to progesterone from the 
Standard solution 

C s = concentration of USP Betamethasone 

Dipropionate RS In the Betamethasone 
dipropionate stock solution (mg/mL) 

Cu - nominał concentration of betamethasone 3n 
the Sampie solution (mg/mL) 

Hf = mofecular weight of betamethasone, 392*46 
Hz = mofecular weight of betamethasone 
dipropionate, 504.60 

Acceptance criteria: 90.0%-110.0% of the labeled 
amount of clotrimazole (C 22 H 17 CIN 2 ); 9G.O%-110,0% of 
the labeled amount of betamethasone (CzzH^FGs) 

IMPUR1HES 

fi Orcanic Smpurities: Limit of Clotrimazole Related Com 
pound A 

Buffer, Mobile phase, Internal standard solution, Clo¬ 
trimazole stock solution, Betamethasone dipropion¬ 
ate stock solution, Clotrimazole related compound A 
stock solution, Standard solution, Sampie solution, 
Chromatographic system, and System suitability: 

Use as directea En the Assay , 

Anaiysis: Using the chromatograms of the Standard so¬ 
lution and Sampie solution as obtalned in the Assay, cal¬ 
cu Eate the percentage of clotrimazole related compound 
A in the portion of Cream taken: 

Result = (RJRs) x (Cs/Cu) X 100 

Ru = peak response ratio of clotrimazole related 
compound A to progesterone from the 
Sampie solution 

Rs = peak response ratio of clotrimazoie related 
compound A to progesterone from Lhe 
Standard solution 

Cs = concentration of USP Clotrimazole Related 
Compound A RS In the Clotrimazole related 
compound A stock solution (mg/mL) 

Cu - nominał concentration of clotrimazole in the 
Sampie solution (mg/mL) 

Acceptance criteria: NMT 5*0% 

PERFORMANCE TESTS 

■ Minimum Fill (755): Meets the requirements 

SPECU FU C TESTS 

« Mjcrobial Emjmeration Tests (61) and TESTS for SPECi- 
fied Microorganisms (62): lt meets the regulrements for 
the absence of Staphylococcus aureus and Pseudomonos 
aeruginosa. 

ADDITIONAL REQUIREMENT5 

* Packacing and Storage: Preserve in coilapsible tubes or 
tsght containers. 

fi USP reference standards (11) 

USP Betamethasone Dipropionate RS 
USP Clotrimazole RS 

USP Clotrimazole Related Compound A RS 
(o-Chlorophenyt)diphenyimethanoL 
Ct 9 Hi 5 CEO 294.78 


Result - (Ra/Rs) x (CJCu) x (Hi/H*) x 100 
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CEoxaciIIin Berazathme 



(CisHibCIN AsS) 2 ■ CiaH»N 2 1112.11 

4-Thia-1“azabicyclo[3.2,G]heptane-2-carboxyfic acid, 6- 
[[[3-(2-chlorophenyl)-5-methyJ-4-isoxazaly]] 
earbonyl]amino]-3,3-dimethyl-7-oxo-, [25-(2a,5a,ó/?)]-, 
compd, with N^-bisfphenylmethyO-l^-ethanediamine 
(2:1); 

{25,5/? / óR)-6-[3-(0“Chtorophenyl)-5-methyl-4-fsoxazole- 
carboxamido]-3,3-dimethyl-7-oxo~44:hia-1“azab3cy“ 
clo[3.2.Q]heptane-2-carboxylic add compound with N f N'- 
dibenzylethylenediamine (2:1) [23736-58-5]. 

DEFINSTSON 

Cloxacillin Benzathine has a potency equivalent to NIT 
704 ug and NMT 821 jig of cloxaci!lin (CigHieCINBOsS) 
per mg, calculated on the anhydrous basis. 

IDENTIFICATION 
■ A, 0NFRARED ABSORPTION (197K) 

« IB. ULTRAVIOLET AB50BPTI0N <197U) 

Sample solution: To 20 mg of Cloxadllin Benzathine 
add 5 mL of 5 N sodium hydroxide. Heat the solution 
on a steam bath for 20 min, and cool. Add 1 ml of this 
solution to 10 mL of 1.2 N sulfurlc acid in a separator, 
and extract with 50 mL of ether. Wash the ether extract 
with 30 mL of water, and extract the ether fayer with 
50 ml of 0.1 N sodium hydroxide. 

Standard solution: Use 15 mg of USP Cloxacillin So¬ 
dium RS, and follow the same procedures as described 
fn the Sample solution. 

Acceptance criteria: Meets the requirements 

ASSAY 
o Procedurę 

Buffer: 0.1 M monobasic sodium phosphate in water, 
p repa red by dissoMng 55.2 g of monobasic sodium 
phosphate in water, and diluting with water to 4 L 
Mobile phase: Acetonitrile and Buffer (1:3). Adjust with 
phosphoric add or 1 N sodium hydroxide to a pH of 
4.6 ± 0.2. Pass through a 0.45-pm nylon fiiter, and de- 
gas, [Notę—T he retention time of cloxaciilin is very sen- 
sitive to the acetonitrile content of the Mobile phase.] 
Diluent: 0.05 M monobasic sodium phosphate in 
water, Mix acetonitrile and the resultlng solution (2:3). 
Adjust with phosphoric add or 1 N sodium hydroxide 
to a pH of 6.4. 

Standard Solutions: in duplicate, 112 jig/mL of USP 
Cloxadllin Sodium RS in Diluent 

Sample Solutions: In duplieate, 128jig/mL of Clpxacil- 
lin Benzathine in Diluent 
Chromatographk system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 220 nm 

Column: 4.6-mm x 25-cm; 10-jim packing LI 
CoJumn temperaturę: 40° 

Flow ratę: 1.5 mL/min 
injection volume: IOjiL 
System suitability 
Samples: Standard Solutions 

Suitability requirements: Peak areas of the two Stan¬ 
dard Solutions agree with in 98%-102% ł 


Tailing factor: NMT 2.0 

Relative standard deviation: NMT 2% 

Analysis 

Samples: Standard Solutions and Sample Solutions 
Calculate the guantity, in |ig, of cloxaciliin 
(CifjHisCINsO^S) in each mg of Cloxadltin Benzathine 
taken: 

Result - (rufrs) x (C$/Cu) x P 

ru - average peak areas of cloxadilin from the 
Sample Solutions 

r$ - average peak areas of cloxacrlEin from the 
Standard Solutions 

Cs - concentration of USP Cloxacillin Sodium RS In 
the Standard Solutions (pg/mL) 

Cu ~ concentration of Cloxac(Ilm Benzathine In the 
Sample Solutions (pg/mL) 

P = assigned potency of USP Cloxadllin Sodium 
RS (pg of doxadliin per mg) 

Acceptance criteria: 704-821 pg/mg on the anhydrous 
basis 

SPEOFIC TESTS 

* CrySTALUNITY (695): Meets the reguirements 

* PH (791) 

Sample solution; 10 mg/mL of suspension 
Acceptance criteria: 3.0-6.5 

* Stemuty Tests (71): Where the la bel States that Goxacif- 

Hn Benzathine ts sterile, it meets the requirements when 
tested as directed in Test for Sterility of the Product to Be 
Examined f Direct Inoculation of the Culture Medium , except 
use Fluid Thioglycollate Medium containing polysorbate 
80 solution (i in 200) and an amount of sterile penicil- 
linase sufficient to inactivate the cloxacillin in each tubę, 
use Soybean-Casein Digest Medium containing polysor- 
bate 80 solution (1 in 200) and an amount of sterile 
penicfllinase sufficient to inactivate the doxadllin in each 
tubę, and shake the tubes once daiiy* * 

* Water Peter min ati on, Method I (921): NMT 5.0% 

ADDITIONAl REQUIREMENTS 

* PackagING AND Sto ragę: Preserve in tight containers. 

* Labeung; Label it to indicate that it is for veterinary use 

oniy Where it is intended for use in preparing sterile 
dosage forms, the iabel States that it is sterile or must be 
subjected to further processing during the preparatlon of 
sterile dosage forms. 
a USP Reference Standard* (11) 

USP Ctoxacillin Benzathine RS 
USP CJoxacillin Sodium RS 


Cloxadllin Benzathme Intra mam mary 
Infusion 


DEFINITION 

Cloxacillin Benzathine In trama m mary infusion is a suspen¬ 
sion of Cloxacillin Benzathine in a suitable oil vehide. It 
has a potency equiva!ent to NLT 90.0% and NMT 
120.0% of the labclcd amount of cloxadllin 
(C 19 H T0 C1N 3 OsS). 

IDENTIFICATION 

* A. INFRARED ABSORPTION (197K) 

Sample: Transfer a quantity of Intramammaty Infusion, 
equiva|ent to 500 mg of doxacillin, to a 50-mL centri- 
fugę tubę. Add 25 mL of toluene, mfx, and centrifuge. 
Decant and discard the toiuene. Wash the residue with 
four 25-mL portions of toluene, sonicating for 30 s after 
each addition of toluene. Dry the residue under vacuum 
over silica gel. 
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Acceptance critena: Meets the requirement5 

A5SAV 
O Procedurę 

Buffer: 0,1 M monobasfc sodium phosphate in water 
prepared by dissoh/rng 55,2 g of monobasic sodium 
phosphate in water, and diluting with water to 4 L 
Mobile phase: Acetonitrile and 8uffer( 1:3), Adjust with 
phosphoric acid or 1 N sodium hydroxide to a pH of 
4.6 ± 0.2. Pass through a 0.45-pm nylon tilter, and de- 
gas. [Notę—T he retention time of cloxaci]lfn is very sen- 
sitive to the acetonitrile eon tent of the Mobile phase.} 
Diluent: 0.05 M monobasic sodium phosphate in 
water. Mix acetonitrile and the resulting soiution (2:3). 
Adjust with phosphoric acid or 1 N sodium hydroxide 
to a pH of 6,4. 

Standard Solutions: In duplicate, 11 2 pg/mL of USP 
Cloxacil3in Sodium RS in Diluent 
Sample Solutions: Nominaily 1 00 pg/mL of doxacillln 
prepared as foJlows. In duplicate, quantitatively express 
the entire contents of a syringe of Intramammary Infu- 
sion into a 500-mL volumetric fiask. Add 300 mL of 
methanal, and stir for 45 ± 1 min. Dilute with methano 
to voiume, and stir for an additional 10 + 1 min, Imme- 
diately transfer 45 mL of the resulting soiution to a 
50-mL polypropyiene centrifuge tubę, and centrifuge 
for 10 min. From the supernatant remove an a!iquot, 
and dilute with a sufficient volume of Diluent to prepare 
a soiution containing nominaily lOOpg/mL of 
dókacillin. 

Chromatographic system 

(See Chromatograpny (621), System Suita bili ty.) 

Modę: LC 

Detector: UV 220 nm 

Column: 4*ó-mm x 25-cm; 1 0-pm packing LI 
Column temperaturę: 40° 

Flow ratę: 1,5 mL/min 
injection volume: 10 [lL 
System suitability 
Samples: Standard Solutions 

Suitability requirements: Peak areas of the fwo Stan¬ 
dard Solutions agree within 98%-102%, 

TaiHng factor: NMT 2.0 

Relative standard deviation: NMT 2% 

Analysis 

Samples: Standard Solutions and Sample Solutions 
Calculate the percentage of the labeled amount of clox- 
acillin (CigHiĘCINjOiS) in each syringe of Intramam- 
mary Infusion taken: 

ResuJt = (ru/r 5 ) x (Q/C u ) x 100 

fu = average peak areas of doxadllin from the 
Sample Solutions 

- average peak areas of cloxadl!in from the 
Standard Solutions 

Ci - concentration of doxadllin in the Standard 
Solutions (pg/mL) 

Cu = nominał concentration of doxadllin in the 
Sample Solutions (pg/mL) 

Acceptance criteria: 90,0%-l 20.0% 

SPECIFIC TESTS 

o Sterility Tests (71): Where the la bel States that it is ster- 
ile, it meets the reuurrements when tested as directed In 
Test for Sterility of the Product to Be Examined / Direct inoc - 
ulation of the Culture Medium, except use Fluid Thiog- 
fycollate Medium containing polysorbate 80 soiution (1 
in 200) and an amount of sterife penidltinase sufficient to 
inactivate the ctoxacillin in each tubę, use 
Soybean-Casein Digest Medium containing polysorbate 
80 soiution (1 in 200) and an amount of steriie penidl- 
linase sufficient to inactlvate the doxacillin in each tubę, 
and shake the tubes once daily* 


* Water Determination, Method i (92 1) 

Analysis: Use 20 mL of a mixture of toluene and meth- 
anol (7:3) in place of methanol in the titration vesseL 
Acceptance criteria: NMT 1.0% 

ADDITIONAL REQUIREfVSENTS 

@ Packagemc and Storage: Preserve in disposable syringes 
that are welLcIosed containers, except that where the tn- 
tramammary Infusion is labeled as steriie, the rndMdua! 
syringes or cartons are sealed and tamper-proof so that 
sterility Es assured at time of use. 

« Labeling: La bel it to indicate that 3t is for veterinary use 
only. Intra mam mary Infusion that is stenie may be so 
labeJed. 

0 USP Reeerence Standard* (11) 

USP Cloxatillin Benzathine RS 
USP CloxacIllin Sodium RS 


CIoxaci0lin Sodium 



C 19 Hi 7 CIN a NaO s S ■ H,0 475.88 

4-Thia-1-azabicydo[3.2.0]heptane-2-carboxylic add, 6- 
[[[3-(2-chlorophenyf)-5-methy[-4-isoxazolyl]carbony- 
l]amino]-3,3-dimethyi-7-oxa-, monosodium salt, rnonohy- 
drate, [25-(2tx,5a,ó/f)]-; 

Monosodium (25,5/?,ó/?)“ó“[3-(o-chlorophenyl)-5-methyi- 
4-isoxazolecarboxam ido]-3,3 -d imethy L7-oxo-4-thia- 
1 -azabitydo[3.2.0]heptane-2-carboxylate monohydrate 
[7081-44-9], 

Anhydrous 

C 19 H 17 ON 3 NaOsS 457,87 

[642-78-4]. 

DEFINITION 

Cloxacillin Sodium contains the equivalent of NLT 825 pg/ 
mg of cloxaciilin (CioHtgCIN^O^S), 

IDENTB FIC ATS QN 

* A. INFRARED ABSORPTION (197K) 

* IB. The retention time of the major peak of the Sample 

soiution corresponds to that of tne Standard soiution, as 
obtained in the Assoy, 

* C Identification Tests—General, Sodium (191): Meets 

the regulrements 

A55AY 
o Procedurę 

Protect Solutions containing cloxacillfn from light. 

Soiution A: 1.18 g/L of sodium 1 -hexanesulfonate 
monohydrate and 0.8 mL/L of ammonium hydroxide in 
water, adjusted with phosphoric acid to a pH of 
2.9-3.1 

Soiution B: Acetonitrile 
Mobile phase: See Tobie i. 


Table 1 


Time 

Soiution A 

Soiution B 

(miń) 


(°h) 

0 

45 

55 

2 

45 

55 

2,5 

35 

65 

5 

35 

65 
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Return to the original conditions and re-equilibrate the 
system. 

Diluent: Acetonitrile and water (50:50) 

System suitabiHty stock solution: 0.1 mg/mL of USP 
CloxacilNn Related Compound D RS in Diluent Sonicate 
as needed to dissolve. 

System suitability solutlon; 0,001 mg/mL of USP Clox- 
acillin Related Compound D RS from System suitability 
stock solution and 0.1 mg/mL of USP Cloxadllin Sodium 
RS in Diluent. Storę this solutlon at 4°. 

Standard solution: 0,1 mg/mL of USP Cloxacillin So¬ 
dium RS in Diluent Sonicate as needed to dissoive. 

Storę this solutlon at 4°. 

Sample solutlon: 04 mg/mL of Cloxadflin Sodium In 
Diluent. Sonicate as needed to dis$ofve, Storę this solu- 
tion at 4°. 

Chromatographk system 

(See Chromatograpny {62^) ł System SuitabiHty.) 

Modę: LC 

Detector: UV 225 nm 
Column: 4.6-mm x 25-cm; 5-|um packing LI 
Temperatures 
Column: 40° 

Autosampler: 4° 

Flow ratę: 1 *5 mL/min 
Injection volume: 10|iL 
System suitability 

Sam pies: System suitabiHty solution and Standard 
solution 

[NOTĘ—The re!ative retention tlmes for clojeacillin and 
cloxacillln related compound D are about L0 and 14, 
respectively.] 

Suitability reguirements 

Resolution: NLT 1.5 between cloxacillin and doxadL 
lin related compound D, System suitabiHty solution 
Tailing factor: 0.8-1,5, Standard solution 
Reiative standard deviation: MMI 0.73%, Standard 
solution 
Analysis 

S a m p 1 e s: Standard solu don and Sample solution 
Caiculate the guantity, in jig/mg, of doxacillin 
(CipHiaClNiOsS) in the portion of Cloxacillin Sodium 
taken: 

Result - (ru/ra) x {CdCu) x P 

tu - peak response from the Sampfe solution 

r* = peak response from the Standard solution 

Q - concentration of USP Cloxadllin Sodium RS in 
the Standard solution (mg/mL) 

Q - concentration of Cloxacillin Sodium in the 
Sample solution (mg/mL) 

P - potency of cloxacillin in USP Ck>xacillrn 
Sodium RS (ug/mg) 

Acceptance criteria: NLT 825 pg/mg 

IMPURITIES 
* ORGANIC iMPURfTlES 

Protect Solutions containing cloxacillin from light. 
Solution A, Solution B, Diluent, and Chromatographic 
system: Proeeed as directed in the Assay. 

Mobile phase: See Tobie 2 


Table 2 


Time 

fminl 

Solution A 

(W 

Solution B 

(°/o1 

0 

80 

20 

30 

35 

65 


Return to the original conditions and re-equilibrate the 
system. 

System suitability stock solution: 04 mg/mL of USP 
GoxadJlm Related Compound D RS in Diluent 


System suitability solution: 0.01 mg/mL of USP Clox- 
acillin Related Compound D RS from System suitability 
stock solution and 1 mg/mL of USP CloxadlIin Sodium 
RS in Diluent Storę this solution at 4*. 

Standard solution: 0,01 mg/mL of USP Cloxadflin So¬ 
dium RS in Diluent. Sonicate as needed to dissolve* 

Storę this solution at 4°. 

Sample solution: I mg/mL of CIoxadl3in Sodium in Dif- 
uent. Snnirafe as needed to dissdye. Storę this solution 
at 4°. 

System suitability 

Sam pies: System suitability solution and Standard 
solution 

Suitability requirements 

Resolution: NLT 1,5 between tloxadliin related com¬ 
pound D and doxaciliin, System suitability solution 
Tailing factor: 0,8-1,5, Standard solution 
Reiative standard deviation: NMT 2,5%, Standard 
solution 
Analysis 

Sam pies: Standard solution and Sample solution 
Caiculate the percentaoe of each impunty in the por¬ 
tion of Cloxacillin Sodium taken: 

Result = (fy/rs) x (CdCu) xPx (Fdf 2 ) x 100 

fu - peak response of each impurity from the 
Sample solution 

r s = peak response from the Standard solution 
Cs = concentration of USP Cloxadlltn Sodium RS in 
the Standard solution (mg/mL) 

Cu - concentration of Cloxaciflin Sodium in the 
Sample solution (mg/mL) 

P = potency of cloxacillin in USP Cloxacillin 
Sodium RS (pg/mg) 

F } = conversion factor, 0,001 mg/pg 
F 2 * relative response factor (see Tobie 3) 

Acceptance criteria: See Tobie 3. The reporting thresh- 
o!d is 0.05%. 


Table 3 


Name 

ftelatJve 

Retention 

Time 

Re lat i ve 
Response 
Factor 

Acceptance 

Criteria, 

NMT 

Amoxidflin 

related 

compound A a 

0,12 

0.24 

LO 

Cloxaciilin 

Denicilloic acid b 

0.49 

0,65 

LO 

Cloxacil1in 
penilfoic add c d 

0,70 

1,0 

L0 

0,72 

Cloxadllin related 
comoound 

0.89 

1.0 

LO 

Gloaaeillin 

1.0 


_ 

Tiodoxadllin ł 

1.18 

L0 

LO 

Cloxaciflin 

penidllamidey 

1.25 

L0 

LO 


A Ć-Airrinopenicillanic actd; (2S,5R,6A)-ó-Amino-3,3-dimethyl-7-oxO‘4-th]a- 
1 -a?ablcydo[3.2.0jheptein&-2 ^rboxylic acid. 

b (4 5) -2 - (Ca rboxy [ 3-( 2-th lo ropheny I) - 5 ■ methyl ho xazole-4 -carbox ■ 
a mi do] methyl) 5,5 dimethy[thiaza(idfne.4,carboj<yl|t acid. 

£ (4 S)-2- {[3- (2-C h lo roph enyI)- 5 - m et hy I i sox azotek -tarboxam id o]melhyl \ ^5, 
5 - d imethy 1 th iazoli di ne-4 -ca rboxyI ic aci d. 

4 The system nesolves two isomers, The limit is for the sum of the isomers. 
p 3-(2-Chlorophenyi}-5-methylJsoxazo!e-4-carboxylic actd. 

1 (2R, 5 R. 6J$^[3-(2-Chloropll enyI) 5-meihyfisOxazole-4 -carboxa m ido]' 3,3- 
dimethy f-7-oxcMMhia-1 -azabicydo[3 ♦ 2.OJheptane-2-carbothfo«c J-acld, 
y (2 S,5R t 6R}-6 -{(2 5,5/?, 6fi)-6-[ 3 -{2- C h lo rop henyiy 5 - methyl isoxazo te-4- 
carboxamido]-3,3-dimethy 1-7 -qk(M- thia-1 -azabicydof3.2,01 heptane-2- 
carboxamidoj-3 H 3‘dimethyl-7-oxo-4-thm-1 -azabicydo[3.2,0] hepta ne-2-car- 
boxyllc acid. 

h (2 SfSR.óR)-6- -[(2 R, 4J)-4-Carboxy-S,5-dimethyIthiazolidin-2-yi]-2-[3- 
(2- c li lorop heny 1)- 5- m e thy I isoxaz ole-4 -ca r b ox ami do Jacetam id o) - 3,3-d i - 
met hy I - 7-ox o- 4 - 1 h ia -1 -a za biey clof 3 ,2,0]h epta ne - 2 - ca rbo xy li c ad d . 
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Table 3 (Continued) 


Name 

Relativc 

Retention 

Time 

ReJative 

Response 

Factor 

Acceptance 
Criteria, 
NMT f%\ 

Clox acillin 
pemcilloic 
oen^ci^lamide l, 

1.54 

T.O 

T.O 

Any individual 
unspecified 
impuritv 

— 

1,0 

1.0 

Jota! Empurities 

_ 

__ 

5.0 


* 6-AminopenirilIarfic acid: (25,5 Am ino-3,3-di methy1-7-erxo-4-thia- 

1 -azabky do[3 t 2«0]h epta n e- 2-ca rboxy lk acid. 

b (4 5)-2- (Ca rboKy[3 *(2*c bloroph enyf)-5 - metbyfisoxazo I e-4~carbox- 
a m ido] methyI] -Ś, 5-dimethy Ith iazofidi ne-4-ca rboxy!j c ad d. 

Ł (4 5>2 -{[ 3 -(2 -C h I oro ph e ny I)- 5 -m ethy f iSpxazołe-4-c a r box a mid o]m ethy 1} -5, 
5-dimelhylLhi azolidine-4-carboaylic ad d. 

* The system resolves two isomers. The limit is for the sum of the isomers. 
c 3^2-Chlorophenyl)-5-methylisoxazole-4-carboxyJic add, 

1 (2 /?, 5 6fl)-6-[ 3 -(2 - C h I oroph eny i )*■ 5 - me t hy I isoxazo te 4 tarb oxa mi do]- 3,3 - 
di m et hyl 7-oxo-4-t hia -1 -azabicye Fo[ 3,2.0] heptane-2 -ca rbo th toic 5-at fd. 
a (2 S, 5 fl, 6 {(2 S, 5 R t 6 3- (2- Chloro ph eny I )-5- m ethy I isoxazo lewi¬ 

ca rboxa m idol- 3,3-di methy f- ?-oxo -4 - th ia-1 -azabtcydo[3 2 .0] h epta ne-2 - 
ca r boxa m ido] - 3,3-dimethy I- 7 -oxo-4 -th ia-T -azabky c lo[3.2.0] h eptane -2 -ca r- 
boxylk nad, 

* (25,5 R, 6f?)-ó - {( R)-2 -[(2 R, A 5)-4 -Gi rboxy-5,5-d im ethy [thi azol fdi n- 2-yl J -2- [ 3- 
(2-ch lorophenyl) - 5 - methyl boxazole-4 -carboxa m ido ja ceta m i do}-3,3-di - 
methyl- 7-oxo-4 -th ia-1 -azabkyclo [ 3 .2. 0] hepian e-2-tarboxyi k ac fd. 

■ Dimethylaniune (223): Meets the reguirements 

5PECIFIC TESTS 

* Crystallinity {695): Meets the reąuirements 
- PH (791) 

Sample solution: 10 mg/mL in water 
Acceptance criteria: 4,5-7,5 

* Stirility Tests (71): Meets the reguirements where the 
fabel States LhdL Ciuxadllin Sodium is stenie, If the test 
for Direct Inocufothn of the Cul turę Medium rs used, per- 
form the procedurę as directed in the chapter with the 
foflowing exceptions. Use Fluid Thioglycoilate Medium 
containing polysorbate 80 solution (1 in 200) and an 
amount ol sterile penieillmase suffitient to inactivate the 
doxadllin in each tubę. Use Soybean-Casein Digest Me¬ 
dium containing polysorbate 80 solution (1 in 200) and 
an amount of sterile pen id II masę suffitient to inactivate 
the doxatillin in each tubę. Shake the tubes once daily, 

* Water Determination, Method t (921): 3.0%-5.0% 

ADD1TIONAL REQUIREMENTS 

* Packaging and Storage; Preserve in tight containers, 
and storę at a temperaturę not exceeding 25°, 

* Labeling: Where it is fntended for use in preparing sterile 
dosage forms, the label States that it is sterile or must be 
subjected to further processing during the preparation of 
sterile dosage forms. 

* USP Reference Standard; (11) 

USP Cłoxadllin Related Compound D RS 
3-(2-Chlorophenyl)-5-methylisoxa2ole-4-carboxylic acid. 
CnHadNOi 237,64 
USP Cloxacillin Sodium RS 


ASSAY 
■ Procedurę 

Buffer: 0.02 M monobasic potassium phosphate in 
water, adjusted with 2 N sodium hydroxide to a pH of 
6.8 

Mobile phase: Acetonitrile and Buffer (20:80) 

Standard solution: 0,55 mg/mL of USP Cloxatillin So¬ 
dium RS in Buffer 

Sample solution: Nominally 0,5 mg/mL of cloxaciflin in 
Buffer, prepared as follows. Mix the contents of NLT 10 
Capsules, Transfer a suitable portion of the powder to a 
volumetric ffask, difute with Buffer to volume, and stir 
for 10 min. Pass a portion of the solution through a 
suitable filter, discarding the first 5 mL of the filtrate. 
Use the elear filtrate, 

Chromatographic system 
(See Chromotograpny (621), System Suitabiiity.) 

Modę: LC 

Detector: UV 225 nm 
Cofumn: 4.6^mm x 25-cm; packing LI 
Flow ratę: 1 mL/min 
Injection volume: 20 pL 
System suitabiiity 
Sample: Standard solution 
Suitabiiity requirements 
Tailing factor: NMT 1.8 
Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentaae of the labeled amount of dox- 
acillin (C^HieCINjOjS) in the portion of Capsules 
taken: 

Result = (rjr s ) x (CdCu) x P x Fx 100 

r y = peak response from the Sample solution 

fs = peak response from the Standard solution 

Cj = concentration of USP Cloxacillin Sodium RS tn 
the Standard solution (mg/mL) 

C u = nominał concentration of cloxacillin in the 
Sample solution (mg/mL) 

P - potency of cloxacillin in USP Cloxacillin 
Sodium RS (pg/mg) 

F - conversion factor, 0.001 mg/pg 
Acceptance criteria: 90,0%-l 20.0% 

PERFORMANCE TESTS 
» DlSSOLimON (711) 

Medium: 0,05 M pH 6,8 potassium phosphate buffer; 
900 mL 

Apparatus 1: 100 rpm 
Time: 30 min 

Buffer, Mobile phase, Chromatographic system, and 
System suitabiiity: Proceed as directed in the Assay . 
Standard solution: USP Cloxadilm Sodium RS in 
Medium 

Sample solution: Sample per the chapter. 

Tolerances: NLT 80% (Q) of the labeled amount of 
cloxacrllin (C^HmCINjOsS) is dissolved. 

* Uniformety df Dosage Units (905): Meet the 
reguirements 


Cloxacillin Sodium Capsules 

DEFINITION 

Cioxacillin Sodium Capsules contain the equivalent of NLT 
90.0% and NMT 120.0% of the labeled amount of clox- 
acillin (Ci^HifiCIN^OsS). 
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5IFECIFIC TESTS 

* Water Oeterm i n at i o n (921), Method I: NMT 5.0% 
ADDITfiONAL REąUDREMENTS 

* Packaging and Storage: Preserve in tight containers, 

9 USP Reference Standards (II) 

USP Cloxadllin Sodium RS 


CioxacilQin Sodium (Intramammary 
infusion 


DEFINETEON 

Cloxaci![in Sodium Intramammary Infusion is a suspension of 
Cloxadllin Sodium En a suitabJe natural or chenmcally 
modified vegetable oll vehide with a suitable dispersing 
agent. It has a potency equivalent to NLT 90.0% and 
NMT 120.0% of the labeled amount of cloxacilEin 
(CisHupNaOsS)- 

IDENTIFICATION 

a A. INFRARED AbSORPUON (197K) 

Sam ple: Transfer a quantity of Intramammary Infusion, 
equivalent to 500 mg of cloxacil!in / to a 50-mL oentii- 
fuge tubę, Add 15 mL of isooctane, mix, and centri- 
fugę, Decant and diseard the isooctane, Wash the resi- 
due with fwo 15-mL portions of isooctane and two 
15-mL portions of ethyl ether, and diseard the wash- 
ings, Dry the residue in a current of air. 

Acceptance criteria: Meets the reguirements 

ASSAY 

« Procedurę 

(See Antiblotics—Microbial Assays {81).) 

Sample solution: Expe! the contents of 1 syringe of 
Intramammary Infuslon into a high-speed giass blender 
jar containing 499,0 ml of Buffer B. 1 and 1.0 ml of 
polysorbate 80, and blend for 3-5 min. Al Iow to stand 
for 10 min, and dllute a measured volume of the aque- 
ous phase with Buffer B.l to obtain a test dilution hav~ 
ing a concentration assumed to be equal to the median 
dose level of the Standard. 

Analysis: Proceed as direeted in the chapterfor 
Cloxacillfn. 

Acceptance criteria: 90.0%-120,0% 

SPECIFIC TESTS 

* Sterility TESTS {71): Where the label States that it is ster- 

ile, it meets the reauirements when tested as direeted in 
Test for Sterility of the Product to Be Examined, Direct fnoc- 
uiotlon of the Cullure Medium, except use Fluid Thiog- 
lycollate Medium containing polysorbate 80 solution (1 
in 200) and an amount of stenie penicillinase suffident to 
inactivate the doxaoiilin in each tubę, use 
Soybean-Casein Digest Medium containing polysorbate 
80 solution (1 in 200) and an amount of steriie penicib 
linase sufficient to Inactivate the cloxaciJlin in each tubę, 
and shake the tubes once daily. 

* Water Determlnation, Method t (921) 

Analysis: Use 20 ml of a mixture of toluene and meth- 
anot (7:3) in place of methanol in the titration v/essel. 
Acceptance criteria: NMT 1.0% 

ADDBTIONAL REQUIREMENTS 

® Packaging and Storage; Preserve in disposable syringes 
that are well-closed containers, except that where the In¬ 


tramammary Infusion is labeled as steriie, the individual 
syringes or cartons are sealed and tam per-proof so that 
sterility is assured at time of use. 

* Labeling: Labef it to indicate that it is for veterinary use 

only. Intramammary Infusion that is steriie may be so 
labeled. 

* USP Reference Standards (11) 

USP Cloxadllin Sodium RS 


CloxaciilBBi Sod i Min for Orali Solution 

DEFINETEON 

CEoxaciilin Sodium for Orał Solution is a dry mixture of 
Cloxacillin Sodium and one or morę suitable buffers, col¬ 
on, ffavors, and preservatives. It contains the equivaient 
of NLT 90.0% and NMT 120.0% of the labeled amount 
of cloxad!Iin (Ci 9 H)bCIN 3 O s S). 

ASSAY 
o procedurę 

Buffer: 0,02 M of monobasic potassium phosphate in 
water, adjusted with 2 N sodium hydroxide to a pH of 
6,8 

Mobile phase: Acetonitnle and Buffer (20:80) 

Standard solution: 0.55 mg/mL of USP Cfoxacitlin So¬ 
dium RS in Buffer 

Sample solution: Nominally 0,5 mg/mL of doxadllin in 
Buffer f prepared as follows. Constitute CloxadIlin So¬ 
dium for Orał Solution as direeted In the labeling. 
Transfer a suitable portion of the resultmg solution to a 
yolumetnc fiask, dilute with Buffer to volume, mix, and 
stirfor 15 min. Pass a portion of the solution Ehrough a 
suitable filter, discardmg the first 5 mL of the fil tratę. 
Use the elear fiftrate. 

Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 225 nm 
Column: 4,6-mm x 25-tm; packing LI 
Flow ratę: 1 mL/min 
Injection volume: 20 pL 
System suitability 
Sample: Standard solution 
Suitability requirements 
Tailing factor: NMT 1.8 
Relatiye standard deviation: NMT 2,0% 

Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of clox- 
acillin (CTgHigCiNjOfS) in the portion of Cloxadllin So¬ 
dium for Orał Solution taken: 

Result - (rjr$) x (C$1 Cu) x P x Fx 100 

r u - peak response from the Sample solution 

r 5 - peak response from the Standard solution 

G = concentration of USP C!oxad!lin Sodium RS in 
the Standard solution (mg/mL) 

C v - nominał concentration of cloxadlfin in the 
Sample solution (mg/mL) 

P - potency of cloxacillin In USP CJoxadilin 
Sodium RS (ug/mg) 

F = conversion factor, 0,001 mg/pg 
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Acceptance criteria: 90.0%-120.0% 

PERFORMANCE TESTS 

• Deiiverable VOLUME {698}: Meets the requirements 

• Uniformity of Oosace Units (905} 

For solids packaged in single-unit containers 
Acceptance criteria: Meets the requirements 

SPECIFIC TESTS 

• PH ( 791 ) 

Sampfe solution: Constitute as directed in the labeling. 
Acceptance criteria: S.O-7.5 

• Water Determination (921), Method t: NMT 1.0% 

ADDITIONAL REQUIREMENTS 

• Packaginc and Storage: Preserve in tight containers. 

• USP Reference standards (11) 

USP Cloxacillin Sodium RS 


Clozapine 



CibH^CI^ 326.82 

5H-Dibenzo[b,e][1,4]diazepine, 8-chloro-l 1-(4-methyl- 
1 -piperazinyl)-; 

8-Chloro-11-(4-methyUl -piperazmyl)-5H-dibenzo[b,e] 
[1,4]diazepine [5786-21-0]. 

DEFINITION 

Clozapine contains NLT 98.0% and NMT 102,0% of 
clozapine (CtbHisCINO, calculated on the dried basis. 

IDENTIFICATION 

* A. 1NFRARED ABSORPTION (197K) 

• B. The retention time of the major peak of the Sample 

solution corresponds to that of the Standard solution , as 
obtained in the Assay. 

AS5AY 
« Procedurę 

Mobile phase: Methanol, triethylamine, and water 
(800; 075: 200) 

Diluent; Methanol and water (80:20) 

Standard solution: 0.1 mg/mL of USP Clozapine RS in 
Diluent 

System suitability stock solution: Transfer 10 mg of 
USP Clozapine RS to a suitable Container, add 5 mL of 
0.1 N hydrochloric add, and beat for 2 h at 90 c . Trans¬ 
fer this solution to a 100-ml volumetric fiask, add 
15 ml of water, and dilute with methanol to volume. 
System suitability solution: Standard solution and Sys¬ 
tem suitability stock solution (1:1) 

Sample solution: 0.1 mg/mL of Clozapine in Diluent 
Chroma tog raphk system 
(See Chromotograpny {62^), System Suitability.) 

Modę: LC 

Detector: UV 257 nm 

Column: 4.6-mm x 25<m; 5-pm packing L7 
Ffow ratę: 1 mL/min 
Injection size: 10 pi 

Run time: 3 times the retention time of clozapine 
System suitability 

Samples: Standard solution and System Suitability 
solution 


Suitability requirements 

Resolution: NLT 1,5 between clozapine and any 
other peak, System suitability solution 
Tailing factor: NMT 1.5, Standard solution 
Relative standard deviation: NMT 1.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of clozapine (CibH^CIN*) in 
the portion of Clozapine taken: 

Result = (ru/rs) x (Q/C u ) x 100 

r u - peak response of clozapine from the Sample 
solution 

r s = peak response of clozapine from the Standard 
solution 

C s - concentration of USP Clozapine RS in the 
Standard solution (mg/mL) 

Cu = concentration of Clozapine in the Sample 
solution (mg/mL) 

Acceptance criteria: 98.0%-102.0% on the dried basis 

IMPURITIES 

* Residue on Icnition (281); NMT 0.1% 


Dehte the foffowfng: 

** NEAW Metals, Method // (231); 20 ppm# to^ * 

* ORCANJC IMPURITIES 

Diluent: Methanol and water (80:20) 

Buffer: 2,0 g/L of monobasic potassium phosphate, Ad- 
[ust with phosphoric acid (85%) to a pH of 2.4, 

[Notę —The pH of this solution must not be below 2.4,] 
Solution A: Filtered and degassed mixture of acetoni- 
trfle, methanol, and Buffer (i ;1:8) 

Solution B: Filtered and degassed mixture of acetoni- 
trile, methanol, and Buffer (4:4:2) 

Mobile phase: See Tobie L 


Tobie 1 


Time 

(mini 

Solution A 
(%) 

Solution B 
<%) 

0 

100 

0 

4 

100 

0 

24 

0 

100 

29 

0 

100 

4Q 

100 

0 


System suitability solution: Dissoive 4 mg of USP 
Clozapine Resolution Mixture RS in 4 mL of methanol, 
add 1 mL of water, and dilute with Diluent to 10 mL. 
Standard solution: 075 pg/mL of USP Clozapine RS in 
Diluent 

Sample solution: 0.75 mg/mL prepared as follows. 
Transfer a suitable quantity of Clozapine to a suitable 
volumetric fiask. Dissolve in 80% of the fiask volume of 
methanol, and dilute with water to volume. 
Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Mnrie: IC 

Detector: UV 257 nm 
Column: 4,6-mm x 15-cm; 5-pm packing LI 
Flow ratę: 1.2 mL/min 
Injection size: 20 pL 
System suitability 

Samples: System suitability solution and Standard 
solution 

[Notę—T he relative retention times are provided in To¬ 
bie 2.) 

Suitability reguirements 
Resolution: NLT 2.5 between Impurity C and 
clozapine, System suitability solution 
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Relative standard deviation: NMT 5.0% for 
dozapine, Standard solution 

Analysis 

Samples: Standard solution and Sample sofution 

[Notę—D isregard any peak with an area less than 0.5 
times the area of the dozapine peak from the Standard 
solution.] 

Calcu la te the percentage of each related compound 
and any unknown impurity in the portion of Clozaplne 
taken: 

Result = (ru/fs) x (Q/C u ) x (1/0 x 100 

r u = peak response of any impurity from the 
Sample solution 

r% - peak response of clozapine from the Standard 
solution 

Q = concentration of USP Clozapine RS from the 
Standard solution (mg/mL) 

Cu - concentration of Clozapine from the Sample 
solution (mg/mL) 

F - relative response factor of the impurity (see 
Tobie 2) 

Acceptance criteria: See Tobie 2. 


labie 2 


Name 

Rebtive 

Retention 

Time 

Relative 

Response 

Factor 

Acceptance 

Criteria, 

NMT 

Impurity O 

0.9 

1.0 

0.3 

Clozapine 

1.0 

__ 

_ 

Impurity 0* 

1.1 

0.35 

0.2 

Impurity A c 

1.6 

1.2 

0.1 

łmourity 

1.7 

TO 

0.2 

Individua] unspeci- 
fied impurity 

— 

TO 

0.10 

Total fmpurittes 

—. 


0.6 


* 8-Chloro-11 -(plperazin-1 -yJ)'5H-dibenżę[b f e][l ,4 Jdlazepine 

lf 4 -C hlon> W 5 -{2 -[(4-methyIpiperazin-1 -yl)ta rbo rsyl]phenyI )benzen e-1,2-di - 

aminę. 

c 8-Chloro-5 # 10-di hydroli 1 H-dibenzo[b ( e][l ,4 Jdłazepiml 1 -one. 
d T1,11 '-(Piperazine-l^-diylJb^S-chloro-SW-dibenzol^eJlł^ldiazepine). 

SPECIF1C TESTS 

* Loss on Dryinc (731): Dry a sampfe at 105° for 4 h: it 
loses NMT 0.5% of its weight. 

ADDITIONAL REQUlREIVfENTS 

* Packacinc AND StORACE: Preserve in well-dosed 
containers. 

* USP Reference Standard* (11) 

USP Gozapine RS 

USP Clozapine Resolution Mixture RS 
Contains the following components: 

Gozapine. 

Impurity A: 8-chloro-5,1 G-dihydro-11H-dt benzole] 

[1.4] diazepin-l 1-one. 

Impurity 8: 11,1 r-(piperazrne-l f 4-diyl)bis(8-thloro-5H- 
dibenzo[6,e][1 ,4]dizepine), 

Impurity C: 8<hloro-ll-(piperazind-yl)-5H-dibenzo[6 # e] 

[1.4] diazepine. 

Impurity D: 4-chloro-N 1 -(2-[(4’methylpiperazin- 
1 -yl)carbonyl]phenyl)benzened ,2-diamine. 


Clozapine Tablets 


IDENTIFICATION 

* A. The R r value of the principa! spot of the Sample solu¬ 

tion corresponds to those of the principa! spots of the 
Standard Solutions, as obtained in the test for Organie 
Impuńties . 

* B The retention time of the major peak of the Sample 

solution corresponds to that of the Standard solution, as 
obtained in the Assay. 

A55AY 

* PROCEDURĘ 

Mobile phase; Methanol, triethylamine, and water 
(800: 0.75:200) 

Standard solution: 0.125 mg/mL of USP Clozapine RS 
prepared as follows. Transfer the reguired amount of 
USP Clozapine RS to a suitable volumetric fiask. Dissolve 
in 80% of the fiask volume of methanol. [Notę —Dis- 
solve the Reference Standard in methanol, and dilute 
with water to obtain the finał concentration. The finał 
solvent composition of methanol and water is about 
8 : 2 .] 

System suitability stock solution: Transfer 10 mg of 
clozapine to a suitable Container, add 5 mL of 0.1 N 
hydrochforic add, and heat for 2 h at 90°. Transfer this 
solution to a 100-mL volumetric fiask, add 15 mL of 
water, and dilute with methanol to volume. 

System suitability solution: Standard solution and Sys¬ 
tem suitability stock solution (1:1) 

Sample solution: Transfer 125 mg of dozapine from a 
quantity of finely powdered Tablets (NLT 20) to a 1-L 
yolumetric fiask. Dissolve in 640 mL of methanol, soni- 
cate for 10 min, dilute with water to volume, mix, and 
filten 

Chromatographk system 
(See Chromatogropny (621), System Suitability .) 

Modę: LC 

Detector: UV 257 nm 
Column: 4.0-mm x 25-cm; packing L7 
Flow ratę: 1 mL/min 
Injection size: lOpL 
System suitability 

Samples: Standard solution and System suitability 
solution 

Suitability reąuirements 

Resolution: NLT 1.5 between the clozapine peak and 
any other peak, System suitability solution 
Column effidency: NLT 1500 theoretical plates, 
Standard solution 

Relative standard deviation: NMT 2.0% for replicate 
injections, Standard solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of dozapine (C 1 BM 19 ON 4 } in 
the portion of Tablets taken: 

Result - (ru/n) x (QfCu) x 100 

ru = peak response from the Sample solution 

Cs = peak response from the Standard solution 

Ci = concentration of USP Clozapine RS in the 
Standard solution (mg/mL) 

C u - nominał concentration of clozapine in the 
Sample solution (mg/mL) 

Acceptance criteria: 9G.0%~110,0% 

PERFORMANCE TEST5 

* DlSSOLUTION (711) 

Medium: pH 4.0 acetate buffer prepared as follows. 
Dissolve 2 g of sodium hydroxide in 450 mL of water 
Adjust with glacial acetic add to a pH of 4.0. Dilute to 
1 L; 900 mL 


DEFINJHON 

Clozapine Tablets contain NLT 90.0% and NMT 110.0% of 
the labeled amount of dozapine (C 10 H 19 CIN 4 ). 
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Apparatus 1: 100 rpm 
Time: 45 min 

Standard solution: USP Gozapine RS in Medium in a 
eoncentration similar to the one expected in the Sample 
solution 

Sample solution: Pass a portion of the solution under 
test through a suitable filter, Dilute with Medium, if 
necessary. 

Instrumental conditions 
Modę: UV 

Analyticai wavelength: 290 nm 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of clozapine (CłaH^CIN^ 
dissolved. 

Tolerances: NLT 85% (Q) of the labeted amount of 
clozapine (CsoH 13 CIN-:) is dissolved, 

• UNIFORMtTY of Do sagę Units (905): Meet the 

requirements 

IMPURITIES 

• ORGANIC IMPURITIES 

Diluent: Chloroform and methanol (4:1) 

Standard stock solution: 5,0 mg/mL of USP Clozapine 
RS in Diluent 

Standard Solutions: Dilute portions of the Standard 
stock solution with Diluent to obtain the following 
Solutions, 


Standard 

solution 

DHutlon 

Concentratlon 
(uo/mL of R51 

Percentage 

(for 

comparison 
with Samo lei 

A 

1 in 200 

25 

0,5 

3 

1 in 250 

20 

0.4 

C 

1 in 333 

15 

0.3 

D 

1 in 500 

10 

0.2 

E 

1 tn 1000 

5 

0.1 



Sample solution: Transfer an equivalent to 125 mg of 
clozapine from a portion of finely powdered Tablets 
(NLT 20) to a 25-mL vo!umetric fiask. Dissolve in 20 mL 
of Diluent , shake by mechanical means for 15 min, di- 
lute with Diluent to volume, and filter. 

Chromatographic system 
(See Chromatograpny (621), ThimLayer Chromato- 



Adsorbent: 0.25-mm layer of chromatographic silica 
gel mixture 

Application volume: 20 pi 

Developing sotvent system: n-Heptane, chloroform, 
dehydrated alcohol, and ammonium hydroxide 
(30:30:30:1) 

Analysis 

Samples: Standard solution and Sample solution 
Examine the piąte under short-wave(ength UV light, 
and compare the intensides of any secondary spots of 
the Sample solution with those of the prindpal spots 
of the Standard Solutions , 

Accepfance criterra: No secondary spot of the Sompie 
solution is larger or morę intcnsc tnan the principal spot 
of Standard solution A (MMT 0,5%), and the sum of the 
intensities ol the secondary spots from the Sample solu¬ 
tion corresponds to NMT 2.0%. 


ADDITIONAL. R£QUIREM£NTS 

• PACKAGING ANO Storage: Preserve in well-closed 
containers. 


« USP reference standards (11) 
USP Clozapine RS 


Coal Tar 


DEFINITION 

Coai Tar is the tar obtained as a by-product during the de- 
structive distillation of bituminous coal at temperatures in 
the rangę of 900M100°, It may be processecl further ei- 
ther by extraction with alcohol and suitable dispersing 
agents and maceration times or by fractional distillation 
with or without the use of suitable organie solvents, 

IMPURITIES 

• RESIDUE ON IGNITION (281) 

Sample: 100 mg 
Acceptance criteria: NMT 2.0% 

ADDITIONAL REQU1REMENTS 

4 PACKAGtNG AND Storage: Preserve in tight containers. 


Coal Tar Omtmerat 

» Prepare Coal Tar Ointment as follows. 


Coal Tar. lOg 

Polysorbate 80. 5 g 

Zinc Oxide Pastę. 985 g 

to make. 1000 g 


Blend the Coal Tar with the Polysorbate 80, 
and incorporate the mixture with the Zinc Oxide 
Pastę. 

Packaging and storage —Preserve in tight containers. 


Coal Tar Topical Solution 

» Prepare Coal Tar Topical Solution as follows. 


Coal Tar. 200 g 

Polysorbate 80 . 50 g 

Alcohol, a sufficient quantity, 
to make. 1000 mL 


Mix the Coal Tar with 500 g of washed sand 
(see under Reagents in the section Reagents, In- 
dicators, and Solutions ), and add the Polysorbate 
80 and 700 mL of Alcohol. Macerate the mixture 
for 7 days in a closed vessel with freauent agita- 
tion. Filter, and rinse the vessel and the filter with 
sufficient Alcohol to make the product measure 
1000 mL. 

Packaging and storage—Preserve in tight containers. 
Alcohol Determination <611): between 81.0% and 
86.0% of C 2 HjOH. 
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Cyanocobalamin Ca 57 Capsules_ 

Vitamin S^- 5/ Co, 

Vftarnin B,^Co [41559-38-0; 13115-03-2]. 

» Cyanocobalamin Co 57 Capsules contain Cya¬ 
nocobalamin in which a portion of the molecules 
contain radioactive cobalt ( 37 Co) in the molecular 
structure. Each Capsule contains not less than 
90.0 percent and not morę than 110.0 percent of 
the labefed amount of 57 Co as cyanocobalamin 
expressed in megabecquerels (microcuries) at the 
time indicated in the labeling. The cyanocobala¬ 
min eon tent is not less than 90.0 percent and 
not morę than 110.0 percent of the labeled 
amount 

Specific actfyity: not less than 0.02 MBq (0.5 ]iCi) per 
jig of cyanocobalamin. 

Packaging and storage—Pre$erve in well-closed, llght-re- 
sistant containers, and storę in a cofd place. 

Labeling—Label the Capsules to include the following: the 
datę of calibration; the amount of cyanocobalamin ex^ 
ressed in \xg per Capsule; the amount of 4? Co as cyanoco- 
alamin expressed in megabecguerels (microourtes) per 
Capsule at the time of calibration; the expiration datę; and 
the slatement "Caution—Radioactive Materiał." The labeling 
indicates that in making dosage ealculatEons, correction Is to 
be madę for radioactive detay, and also Indicates that the 
radioactwe half-life of 57 Co is 270,9 days. 

USP Referente standard* (11)— 

USP Cyanocobalamin RS 

Radlonuclfde Identification—A solu t i on of 1 or morę 
Capsules in water responds to the test for Radionudide Iden¬ 
tification under Cyanocobalamin Co 57 Orał Solution. 
Disintegration (701): 30 minutes, testing 1 Capsule in 

1 U hydrochloric acid maintained at 37 + 2 c as the immer- 
sion fluid. 

Uniformity of dosage units: meet the requrrements. 

Procedurę for eon tent uniformity —Determine the instru¬ 
ment response of each of 10 Capsules by measurement in a 
suitable counting assembly and under identlcal geometrie 
conditions. Calculate the average radioactMLy per Capsule. 
The radioactivity of nonę of the Capsules differs by morę 
than 10% from the average, The relative standard deviation 
is less than 3.5%. 

Radiochemical purity—Dissolve the contents of 1 Capsule 
in 1 mL of water, allow to stand for about 10 minutes, and 
centrifuge. Use the supematant as the Test solution. It meets 
the requirements of the test for Radiochemkal purity under 
Cyanocobalamin Co 57 Orał Solution. 

Radionuclidic purity—DIssolve the contents of 1 Capsule 
in 1 mL of water, allow to stand for about 10 minutes, and 
centrifuge. Use the supematant. It meets the requirements 
of the test for Radionuclidic purity under Cyanocobalamin Co 
57 Oroi Solution. 

Content of cyanocobalamin—Determine the eon tent, In 
pg per Capsule, of cyanocobalamin as directed under Vita- 
min Bu ActMty Assay (171). 

Change to read: 

Assay for radioactmty—Using a suitabfe counting assem¬ 
bly m m tcw f-M-y-2oi7), determine the radioactivity, in MBq (pCi) 
per Capsule, of Cyanocobalamin Co 57 Capsules by use of a 
callbrated system as directed under Radioactivity (821). 


Cyanocobalamin Co 57 Orał Solution 

Vitamin Bi 2 - S7 Co. 

Vitamin B 12 - 47 Co [41559-38-0; 13115-03-2]. 

» Cyanocobalamin Co 57 Orał Solution Is a so!u- 
tion suitable for orał administration, containing 
Cyanocobalamin in which a portion of the mole¬ 
cules contain radioactive cobalt ( 57 Co) in the mo¬ 
lecular structure* Cyanocobalamin Co 57 Orał So¬ 
lution contains not less than 90.0 percent and 
not morę than 110.0 percent of the labeled 
amount of 57 Co as cyanocobalamin expressed in 
megabecquerels (microcuries) per mL at the time 
indicated in the labeling. The cyanocobaiamin 
content is not less than 90.0 percent and not 
morę than 110.0 percent of the (abeled amount. 
Cyanocobalamin Co 57 Orał Solution contains a 
suitable antimicrobial agent. 

Speclfic activity: not less than 0.02 MBq (0.5 pCi) per Jig 
or cyanocobalamin. 

Packaging and storage—Pre$erve in tlght Container*, 
protected from light, and storę in a cold place. 

Labeling—Label it to include the following; the datę of cal- 
ibration; the amount of i7 Co as cyanocobalamin expressed 
as total megabeeguerefs (microcuries) and as megabecquer- 
els (microcuries) per mL at the time of calibration; the 
amount of cyanocobaiamin expressed in jig per mL; the 
name and quantity of the added preservative; the expiration 
dale; and the statement "Caution—Radioactive Materiał." 
The labeling indicates that in making dosage caloulatlons, 
correction is to be madę for radioactive decay, and also trv 
dicates that the radioactive half-life of 47 Co is 270.9 days, 
and directs that the Orał Solution be protected from light. 

USP Reference standard* (11 >— 

USP Cyanocobalamin RS 

Radionudide Identification (see RadioaclMty (821))—!Its 
gamma-ray spectrum Is identical to that of a specimen of 
57 Co of known purity that exhibits a major photopeak hav- 
ing an energy of 0 122 MeV. 

Uniformity of dosage units (905)— 

FOR ORAŁ SOLUTION PACKACED IN SINGLE-U NIT CONTAINER*: 
meets the requirements. 

Deliverable volume (698)— 

FOR ORAŁ SOLUTION PACKACED IN MULT1PLE-UNIT CONTAINER*: 
meets the requirements. 
pH (791): between 4.0 and 5.5. 

Radiochemical purity— 

Mobile phase —Prepare a solution of 10.0 g of dibasic so- 
dium phosphate in 1000 mL of water, and adjust with phos- 
phortc acia to a pH of 3.5. Prepare a mixture of this solu¬ 
tion and methanol (73.5:26.5), mix, and degas. Use within 
2 days. 

Test solution— Use the Orał Solution. 

Standard solution —Transfer about 10 mg of cyanocobala¬ 
min, accurately weighed, to a 100-mL volumetric ffask, di- 
lute with Mobile phase to volume, and mix. Transfer 2.0 mL 
of this solution to a 100-mL volumetric fiask, dilute with 
Mobile phase to vołume, and mix. 

Chromatographic system (see Chromatography (621})—The 
liquid chromatograph is eguipped with a 361-nm detector, 
a gamma detector adjustea for 4? Co and a 4.6-mm x 25-cm 
stainless Steel eolumn that contains 5-j.im packing L7, The 
flow ratę is about 1 mL per minutę. 

Procedurę—Inject about lOOuL of the Standard solution 
into the chromatograph, record the chromatogram for 
30 minutes, and notę the retention time of the cyanocobala- 
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min peak. Inject 100 pi of the Test solution into the chro- 
matograph, and record the chromatogram for three limes 
the retention time of eyanocobalamin. Measure the peak ar- 
eas using the gamma detector, and calculate the percentage 
of cyanocobalamin present as cyanocobalamin 5? Co in the 
portion of Orał Solution taken by the formula: 

^0Q^^u/r T ) 

in which ty is the peak response for cyanocobalamin 57 Co 
obtained from the Test solution; and n is the total of aJI the 
peak area responses in the radiochromatogram obtained 
From the Test solution. Not less than 90% of the total radio- 
activity is found as cyanocobalamin S7 Co, 

Radionudidk purity—Using a suitable calibrated instru¬ 
ment (see Radioactivity (821» and standardized Solutions of 
™Co t 57 Co, and ^Co, record the gamma spectrum of the 
Ora] Solution. The spectrum does not differ significantly 
from that of the standardized S7 Co solution. Determine the 
relative amounts of * a Co, 57 Co, and 6D Co present. Cobalt 58 
has a half-life of 70.9 days, and its presence is shown by 
0.511-MeV and 0.811-MeV gamma photons. Cobalt 60 has 
a half-life of 5.27 years, and its presence is shown by 1.173- 
MeV and 1333-MeV gamma photons. Not morę than 1% 
of the total radfoactMty is due to ^Co; and not morę than 
2% of the total radioactivity is due to SB Co, *°Co, and other 
radionuclidic impurities. 

Content of cyanocobalamin—Determine the content, in 
pg per ml, of cyanocobalamin as directed under Vitamin B\i 
ActMty Assay (1 71), 


Change to read: 

Assay for radłoactivity—Using a suitable counting assem- 
bly % determine the radioaotiv!ty, in MBq (pCi) 

per mL, of Orał Solution by use of a calibrated system as 
directed under Radioactivity (821). 


Cyanocobalamin Co 58 Capsules_ 

Vitamm B 12 ^ a Co 

» Cyanocobalamin Co 58 Capsules contain Cya¬ 
nocobalamin in which a portion of the molecules 
contain radioactive cobalt ( 5S Co) in the molecular 
slrueture. Each Capsule contains not less than 
90.0 percent and not morę than 110.0 percent of 
the labeled amount of SB Co as cyanocobalamin 
expressed in megabecquerels (or microcuries) at 
the time indicated in the labefing. The cyanoco¬ 
balamin content is not less than 90.0 percent 
and not morę than 110.0 percent of trie labeled 
amount. 

Specific activity: not less than 0,02 MBq (or 0.5 pCi) per 
pg of cyanocobalamin, 

Packaging and storage —Preserve in wdl-tlused, tighL-re- 
sistant eontainers, and storę in a cold place, 
tabel mg—La bel it to include the following: the datę of cal- 
ibration; the amount of cyanocobalamin expressed in pg per 
Capsule; the amount of 58 Co as cyanocobalamin expressed 
in MBq (or pCi) per Capsule at the time of calibration; the 
exptrabon datę; and the statement "Caution—Radioactive 
Materiał." The labeling indicates that in making dosage cal- 
culations, eorrection is to be madę for radioactive decay, 
and also indicates that the radioactive half-life of 5E Co is 
70.9 days. 


USP Reference standards (11)— 

USP CyanocobaJamin RS 

Disintegration (701): 30 minutes, testing one Capsule in 

1 N hydrochloric acid maintained at 37 ±2° as the immer- 
sion ffuid. 

Radionuclide Identification (821)— 

A: Its gamma-ray spectrum is identical to that of a speci- 
men of 5 ®Co that exhibits major photopeaks at 0.511 MeV 
{annihilation radiation) and 0.811 MeV. 

B: The retention time of the major peak in the radiochro¬ 
matogram of the Test solution corresponds to that in the 
chromatografu of the Standard solution, as obtained in the 
test for Radiochemical purity . 

Uniformity of dosage units (905):meet the require- 
ments. 

Procedurę for content uniformity —Determine the instru¬ 
ment response of each of 10 Capsules by measurement in a 
suitabfe counting assembly and under identical geometrie 
conditions. Calculate the average radioactivity per Capsule. 
The radioactivities of nonę of the Capsules differ by morę 
than 10% from the average. The relative standard deviation 
ts less than 3.5%, 

Radiochemical purity— 

Mobile phase —Prepare a solution of 10.0 g of dibasic $0- 
dium phosphate in 1000 mL of water, and adjust with phos- 
phoric acid to a pH of 3.5. Prepare a mixture of the solution 
so obtained and methanol (73.5:26.5), mix, and degas. Use 
within 2 days. Make adjustments if necessary (see System 
Suitabifity under Chromatography (621}). 

Standard solution —Transfer about 10 mg of USP Cyano¬ 
cobalamin RS, accuratefy weighed, to a 100-mL volumetric 
fiask, dilute with Mobife phase to volume, and mix. Transfer 
2.0 mL of the solution so obtained to a 100-mL volumetric 
fiask, dilute with Mobiie phase to volume, and mix. 

Test solution —Dissolve the contents of one Capsule in 
1 mL of water, allow to stand for about 10 minutes, and 
centrifuge. Use the supernatant, 

Chromatographic system (see Chromatography (621))—The 
liquid chromatograph is eguipped with a 361 -nm detector, 
a gamma detector adjusted for * a Co, and a 4.6-mm x 
25-cm starnless Steel column that contains 5-pm packing L7. 
The flow ratę is about 1 mL per minutę. Chromatograph the 
Standard solution, and record the peak responses as directed 
for Procedurę. 

Procedurę—ln\ect about lOOuL of the Standard solution 
into the chromatograph, record Lhe chromatogram for 
30 minutes, and notę the retention time of the cyanocobala¬ 
min peak. Inject 100 ul of the Tesf solution into the chro¬ 
matograph, record the chromatogram for three times the 
retention time of cyanocobaiamin, and measure the peak 
areas using the gamma detector. Calculate the percentage 
of cyanocobalamin present as cyanocobalamin SB Co in the 
portion of Capsules taken by the formula: 

100 ( ruth) 

in which ru is the peak area for cyanocobalamin se Co ob¬ 
tained from the Test solution; and r, is the sum of al! the 
peak areas in the radiochromatogram obtained from the 
Test solution: not less than 90% nf the tnfal radioactivity Is 
found as cyanocobaiamin S8 Co. 

RadioiMiclidic purity—Using a suitable, calibrated instru¬ 
ment (see RadioadMty (821)) and standardized Solutions of 
58 Co, S7 Co, and 80 Co, record the gamma spectrum. The 
spectrum does not differ significantly from that of the stan¬ 
dardized sa Co solution. Determine the relative amounts of 
58 Co, S7 Co, and ^Co present. Cobalt 57 has a half-life of 
270.9 days, and its presence is shown by 0.122 MeV 
gamma photons. Cobalt 60 has a half-life of 5.27 years and 
its presence is shown by 1173 MeV and 1.333 MeV gamma 
photons. Not morę than 1% of the total radioactivity is due 
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to *°Co; and not morę than 2% of the total radioactMty is 
due to s? Co, fiQ Co, and other radionudidic impurities. 
Content of cyanocobalamin—De termin e the content, m 
|tg per Capsule, of cyanocobalamin as directed under Wta- 
min B u ActWity Assoy (171)* 


Change to read: 

Assay for radioactivity # {see RadioactMty (821 ))• ( cn i-M ay. 
2 oi? 5 —Using a suitable counting assembly % ccn i-May-aoi?) and 
caiibrated system, detemnine the radioactivity, in MBq (or 
pCi) per Capsule, of Cyanocobalamin Co 58 Capsules. 


Cocatne 



GzHjtNO., 303.35 

8-Azabkydo[3*2,1]octane-2-carbQxylie add, 3-(benzoyloxy)- 
8 -metnyl-, methyl ester, [!/?-( 

Methyl 30-hydroxy-1 cxH,5ocH-tropane-2/3-carboxy]ate 
benzoate (ester) [50-36-2]. 

» Cocaine, dried over phosphorus pentoxide for 
3 hours, contains not less than 99,0 percent and 
not morę than 101.0 percent of Ci 7 H 2 ]N 04 . 

Packaging and storage—Preserve in well-dosed, light-re- 
sistant containers. 

USP Reference standards (11)— 

USP Cocaine Hydrochloride RS 
Identification— 

A: UItraviolet Absorption (197U)— 

Solution: 15 pg per ml. 

Medium: dilute hydrochloric acid (1 in 120). 
Absorptivities at 233 nm, calculated on the dried basis, do 
not differ by morę than 3.0%. 

B: It meets the requirements under Identification—Organie 
Nitrogenous Bases (181), USP Cocaine Hydrochloride RS De- 
ing used, and sodium carbonate TS being used in place of 
sod i u m hydrox ide TS. 

C: Dissolve about 100 mg in a mixture of 0.4 ml_ of db 
lute hydrochloric acid (1 in 12) and water to make 5 mL, 
and add 5 drops of chromium trioxide solution (1 in 20): a 
yellow precipitate is formed, and it quickly redissolves when 
the mbeture is shaken. Add 1 mL of hydrochloric acid: a per- 
manent, orange-colored, crystalline precipitate is formed, 

D: Dissolve about 10 mg in 1 mL of dilute hydrochloric 
acid (1 in 600), and evaporate on a steam bath jusfc to 
dryness* Dissolve the residue in 2 drops of water, and add 
1 mL of potassium permanganate solution (1 in 300): a vio- 
let, crystalline precipitate is formed, and it appears brownish 
violet when collected on a fil ter, and shows characteristic 
violet-red crystalline aggregates under the Iow power of a 
mtcroscope, simJlar to those obtained from USP Cocaine Hy- 
drochloride RS. 

Melting rangę, Class f (741): between 96° and 98°. 

Loss on drying (731)—Dry it over phosphorus pentoxrde 
for 3 hours: it loses not morę than 1,0% of its weight. 
Residue on ignition (281): not morę than 0.1%, 

Readily carbonizable substances (271)—Disso!ve about 
500 mg in 5 mL of sulfuric add: the solution has no morę 
co tor than Matchlng Fluid A, 


Limit of cinnamylcocaine and other reducing sub¬ 
stances— Dissolve about 300 mg of finely powdered Co¬ 
caine in 1 mL of dilute hydrochloric acid (1 in 12) with the 
aid of beat, if necessa^, and dilute with water to 15 ml. 

Mix 5 mL of this solution with 0.3 mL of dilute sulfuric acid 
(1 in 35) and 0.1 mL of potassium permanganate solution 
(1 in 300): the violet color does not disappear entirely 
within 30minutes* 

Limit of isoatropyl-cocaine —Dilute in a beaker 5 mL of 
the solution of Cocaine prepared in the test for CinnomyF 
cocaine and other reducing substances with 80 mL of water, 
add 0,2 ml of 6 N ammontum hydroxide, and stir the solu¬ 
tion vigorously for 5 minutes, occasionally rubbing the inner 
wali of the beaker with a stirrmg rod: a crystalline precipi¬ 
tate of cocaine is formed, and tne supernatant is elear. 
Assay—Dissolve about 600 mg of Cocaine, previously dried 
and accurately weighed, in 50 mL of g facia) acetic acid, add 
1 drop of crystal violet TS, and titrale with 0.1 N perchloric 
acid VS to a green endpoint. Per form a blank determination, 
and make any necessary correction. Each mL of 0.1 N per¬ 
chloric add is equ3valent to 30.34 mg of C 1? H 2 iNO^ 


Cocaine Hydrochloride_ 

Ci ? H 2 iNO, ■ HCI 339.81 

8-Azabicydo[3.2.1]octane-2-carboxylk acid, 3-(benzoyloxy)- 
8-metnyl-, methyl ester, hydrochloride, 1 R-(exo t exo)-. 
Methyl 3p-hydroxy-1 aH,5aH-tropan-2/J-carboxylate, 
benzoate (ester) hydrochloride [53-21-4]* 

» Cocaine Hydrochloride contains not less than 
99.0 percent and not morę than 101.0 percent of 
Ci 7 H 21 NO 4 • HCI, calculated on the dried basis. 

Packaging and storage—Preserve in well-closed, light-re- 
sistant containers. 

USP Reference standards (11) — 

USP Cocaine Hydrochloride RS 

Identification— 

A: It meets Lhe requfrements under Identification—Or¬ 
ganie Nitrogenous Bases (181), sodium carbonate TS being 
used in place of 1 N sodium hydroxide* 

B: To 5 mL of a solution (1 in 50) add 5 drops of chro¬ 
mium triox3de solution (1 in 20): a yellow precipitate ts 
formed, and it quickly redissolves when the mixture is 
shaken gently, Add 1 mL of hydrochloric acid: a permanent, 
orange-colored crystalline precipitate is formed. 

C: To a solution of about 10 mg in 2 drops of water add 
1 mL of 0*1 N potassium permanganate: a vrolet, crystalline 
precipitate is formed, and it appears brownish vk>let when 
collected on a filter, and shows characteristic, violet-red 
crystalline aggregates under the Iow power of a microscope. 

D: It responds to the tests for Chloride (191). 

Specific rotation (781S): between -71 & and -73°* 

Test solution: 20 mg, previously dried, per mL, in water* 
Acidiiy—Dis$dve 500 mg in 10 mL of water, add 1 drop of 
methyl red TS, and titrate with 0.020 N sodium hydroxide: 
not morę than 0.50 mL is required to produce a yellow 
color. 

Loss on drying (733)—- Dry it over silica gel for 3 hours: it 
loses not morę than 1,0% of its weight. 

Residue on ignition (281): not morę than 0.1%. 

Readily carbonizable substances (271)—Dissofve 
500 mg in 5 mL of sulfuric acid: the solution has no morę 
color than Matching Fluid F* 

Limit of cinnamyl-cocaine and other reducing sub¬ 
stances—To 5 mL of a solution (1 in 50) add 0.3 mL of 1 N 
sulfuric acid and 0.10 mL of 0.10 N potassium permanga- 
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nate: the violet color does not disappear entirdy wtthin 
30 minutes. 

Limit of isoatropyl-cocaine—Dilute 5 ml of a solution (1 
in 50) in a beaker with 80 ml of water, add 0,2 mL of 6 N 
ammonium hydroxide, stir the solution vigorous!y during 
5 minutes, occasionally rubbing the inner wali of the beaker 
with a stirring rod: a crystalJine precipitate of cocatne is 
formed, and the supernatant is elear 
Assay—-Dissolve about 500 mg of Cocaine Hydrochloride, 
accurately weighed, in a mixture of 40 mL of gladal acetrc 
add and 10 mL of mercurtc acetate TS. Add 2 drops of 
ąuinaldine red TS, and titrate with OJ N perchionc acid VS. 
Perform a blank determination, and make any necessary 
correction. Lach mL of 0.1 N perchloric add is equivalent to 
33,98 mg of C, 7 H 2 iN(V HCL 


Cocaine Hydrochloride Tablets for 
Topical Solution 

» Cocaine Hydrochloride Tablets for Topical Solu¬ 
tion contain not less than 91.0 percent and not 
morę than 109.0 percent of the labeled amount 
of Ci ? H 2 iNO, ■ HCI. 

Packaging and storage—Preserve in wdl-closed, Jight-re- 
sistant containers. 

USP Reference standard* (II)— 

USP Cocaine Hydrochloride RS 
Identificatfon— 

A: Add 5 drops of chromi u m trioxide solution (1 in 20) 
to 5 mL of a frltered solution of Tablets, equivalent to co¬ 
caine hydrochloride solution {1 in 50): a yellow precipitate is 
formed and it redissolves when the mixture is shaken. On 
the addition of 1 mL of hydroch forte acid, a permanent, yel- 
lowish orange, crystalline precipitate is formed. 

B: Dissolve a portion of powdered Tablets, equivalent to 
about 10 mg of cocaine hydrochloride, in 1 mL of water, 
filter, and add 2 mL of 0,1 N potasslum permanganate: a 
red-purple, crystalline precipitate, which appears brown 
when coilected on a filter, is formed, and it shows charac- 
teristic, crystalline aggregates under the Iow power of a mi- 
croscope. 

C: Add silver nitrate TS, dropwise, to a filtered solution of 
Tablets, equivaient to cocaine hydrochloride solution (1 in 
20): a white precipitate is formed, and it is insoluble in nitric 
acid, 

Disintegration (701): 15 minutes. 

UfiEformity of dosage units (905): meet the require- 
ments. 

Procedurę for content uniformiiy —Place 1 Tablet in a 
100-mL volumetric fiask, add 50 mL of water, and shake the 
fiask until the tablet is dissoJved. Dilute with water to vol- 
ume, mix, and filter, discarding the first 20 ml of the fil- 
tratę, Dilute a portion of the subsequent fiitrate, Ef neces- 
sary, with water to provide a solution contalning 
approximately 80 jug of cocaine hydrochloride per mL. Cnn- 
comitantly determine the absorbances of this test solution 
and a Standard solution of USP Cocaine Hydrochloride RS in 
the same medium having a known concentration of about 
80 )±g per ml, in 1-cm cells at the wavelenqth of maximum 
absorbance at about 275 nm, with a suitabTe spectropho- 
tometer, using water as the blank. Calculate the guantity, in 
mg, of C^HnNO-i ■ HCI in the Tablet by the formula: 

[T / D)C{Au / As) 

in which fis the labeled guantity, in mg, of cocaine hydro¬ 
chloride in the Tablet; D is the concentration, in pg per ml. 


of cocaine hydrochloride in the test solution, based upon 
the labeled quantity per Tablet and the extent of dilution; C 
is the concentration, in ng per mL, of USP Cocaine Hydro¬ 
chloride RS in the Standard solution; and A u and As are the 
absorbances of the solution from the Tablet and the Stan¬ 
dard solution, respecttvely. 

Assay—Weigh and finely powder not fewer than 20 Tablets. 
Dissolve an accurately weighed portion of the powder, 
equivalent to about 60 mg of cocaine hydrochloride, in 
10 ml of water, render the solution sligntly alkaline with 
6 N ammonium hydroxide, and completely extract the co¬ 
caine with smali successive portions of ether. Evaporate the 
combined ether extracts on a steam bath to one-half their 
volume, transfer the remaining lig u id to a separator, and 
wash with three 5-mL portions of water. Shake the water 
washings with a smali portion of ether, and add the ether 
washing to the combined ether extraets. Add 10.0 ml of 
0.05 N sulfurtc acid V5 to the ether solution, agitate the 
mixture thoroughly, and dra w off the aeidified water Jayer 
into a beaker. Wash the ether with two smali portions of 
water, add the washings to the add liguid, and titrate the 
excess acid with 0.02 N sodium hydroxide VS, using methyl 
red TS as the indieator. Each mL of 0,05 N sulfuric add is 
equivalent to 16.99 mg of CT 7 H 21 NO 4 • HCI. 


Cocaine and Tetracaine Hydrochlorides 
and Epinephrine Topical Solution 

DEFINITION 

Cocaine and Tetracaine Hydrochlorides and Epinephrine 
Topical Solution contains NLT 3,6 g and NMT 4,4 g of 
cocaine hydrochloride (G7H21NO4 * HO), NLT 0.90 g and 
NMT 1 JGg of tetracaine hydrochloride (CisHhNjOj' 
HCI), and NLT 20 mg and NMT 30 mg of epinephrine 
(CgHuNOi) in each 100 mL of Topical Solution. 

Prepare Cocaine and Tetracaine Hydrochlorides and Epi¬ 
nephrine Topical Solution as follows (see Pharmaceutical 
Compounding—Nonsterile Preparations {795)). 


Cocaine Hydrochloride 

4.0 q 

Tetracaine Hydrochloride 

1.0 q 

Epinephrine Iniection (1:1000) 

25.0 mL 

Sen za Ikon! u m Chloride 

10 mo 

Edetate Disodium 

6.4 mo 

Sodium Chloride Iniection (0.9%) 

35 mL 

Purified Water. a sufficient auantity to make 

T00 mL 


Dissolve the Cocaine Hydrochloride and Tetracaine Hydrochlo¬ 
ncie in 25 mL of Purified Water, and add the Epinephrine 
fnjection (1:1000). Separately dissolve Edetate Disodium in 
Sodium Chloride fnjection (0.9%), and dilute quantitatively 
and stepwise, if necessary, with Sodium Chloride fnjection 
(0.9%) to obtain 35 mL of a solution contalning 6.4 mg of 
Edetate Dhodium. Similarly, and separately, dissolve Ben - 
zafkonium Chloride in Purified Water {or use Benzal koniu m 
Chloride Solution), and dilute quantitatively and stepwise, 
if necessary, with Purified Water to obtain 10 mL of a solu¬ 
tion eon tarniną 10 mg of Benzalkontum Chloride. Combi ne 
the three Solutions, add suffreient Purified Water to bring 
to finał volume, and mix well. 

ASSAY 

* Tetracaine Hydrochloride 

Solution A: 6,3 g/L of monobasic potassium phosphate 
contalning 0.55 g/L of sodium 1-octanesulfonate. Adjust 
with phosphoric acid to a pH of 2:5* 

Solution B: Acetonitrile and Solution A (10:90). Pass 
through a suitable filter of 0.5-pm or finer porę size, 
and degas* 
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Solution C: Acetonitrile and Solution A (30:70). Pass 
through a suitable filter of 0.5-pm or finer porę size, 
and degas. 

Mobile phase: See Tobie L 


Table 1 


Time 

Solution B 

Solution C 

fminl 

(%) 

(°/o) 

0 

100 

0 

5 

100 

0 

10 

0 

100 

24 

0 

100 

25 

100 

0 

75 

100 

0 


Standard solution: 0.5 mg/mL of USP Tetracaine Hy- 
drochloride RS 

Sampie solution: Transfer 0.5 mL of Topica! Solution to 
a 10-rnL yoltimetnc fiask, dilute with water to vofume, 
and mix, 

Chromatographic system 

(See Chromatograpny (621), System Suitability.) 

Modę; LC 

Detector: UV 280 nm 

Column: 3.9-mm x 30-cm; 10-pm packing LI 
Flow ratę: 1 mL/min 
injection volume: 20 liL 
System suitability 
Sampie: Standard solution 
Suitability requirements 
Tailtng faetor: NMT 1.5 for the analyte peak 
Re!ative standard deviation: NMT 2.0% for replicate 
injeetions 
Analysis 

Samples: Standard solution and Sampie solution 
Cafculate the quantity, in g, of tetracaine hydrochloride 
(CuH^iN^O^ ■ HCI) in 100 mL of the Topical Solution: 

Result - (ri//r 5 ) xCsxDxVxF 

r u - peak response from the Sampie solution 

fs = peak response from the Standard solution 

Q - concentration of tetracaine hydrochloride in 

the Standard solution (mg/mL) 

D ~ dilution faetor, 20 

V = finał volume of Topical Solution, 100 ml 

F - conversion faetor, ICH g/mg 

Acceptance criteria: 0.90-1.10 g 

* Coca [me Hydrochloride 

Solution A, Solution B, Solution C, Mobile phase, 
Sampie solution, and Chromatographic system: Pro- 
ceed as directed in the Assoy for Tetracaine 
Hydrochloride . 

Standard solution: 2 mg/mL of USP Cocaine Hydro¬ 
chloride RS 
Analysis 

Samples: Standard solution and Sampie solution 
Calcu la te the quantity, in g, of cocaine hydrochloride 
(C 17 H 21 NO 4 ■ HCI) in 100 mL of the Topical Solution: 

Result = (rjfs) xC s x Dx Vx F 

ru = peak response from the Sampie solution 

fi - peak response from the Standard solution 

Cs = concentration of cocaine hydrochloride in the 
Standard solution (mg/mL) 

D - dilution faetor, 20 

V = finał volume of Topical Solution, 1 00 ml 

F ~ conversron faetor, ICH g/mg 

Acceptance criteria: 3.6-4,4 g 

4 Epinephrine 

Solution A, Solution B, Solution C, Mobile phase, 
Sampie solution, and Chromatographic system: Pro- 


ceed as directed in the Assay for Tetracaine 
Hydrochloride. 

Standard solution: Transfer 3 mg of USP Epinephrine 
Bitartrate RS to a 25-mL yolumetric fiask, and dilute 
with water to yolume. Transfer 4.0 mL of the resultant 
solution to a 25-mL volumetric fiask, and dilute with 
water to volume. 

Analysis 

Samples: Sampie solution and Standard solution 
CaJcuiate the quantity, in mg, of epinephrine 
(C9H11NO3) in 100 mL of the Topical Solution: 

Result = (ru/r$) x Qx (H 1 /M 2 ) x D x V 

ru - peak response from the Sampie solution 

r$ = peak response from the Standard solution 

Cs = concentration of epinephrine bitartrate in the 
Standard solution (mg/mL) 

Mn = molecular weight of epinephrine, 183.20 
Ma = molecular weight of epinephrine bitartrate, 
333,29 

D = dilution faetor, 20 
V = finał volume of Topical Solution, 100 mL 
Acceptance criteria: 20-30 mg 

SPECIFIC TESTS 

* PH (791): 4.0-6.0 

ADDITIONAL REQUIREMENT5 

« Packacing and Storage: Package in stenie, tight, light- 
resistant containers. Storę in a refrigerator. 

* Labeling: Labei it to indteate that it is intended for exter- 
nal use only and that it is not to be used if a precipitate 
is present, The labę! States that it is to be protected from 
light. 

4 Beyond-Use Datę: NMT 30 days after the datę on which 
it was compounded 

* USP Reference Standard* * (11) 

USP Cocaine Hydrochioride RS 
USP Epinephrine Bitartrate RS 
USP Tetracaine Hydrochloride RS 


Cod Liver Oil 


DEFINITION 

Cod Liver Ofl is the partially destearinated fixed oil oblatned 
from fresh livers of Gadus morrhua L and other species of 
Fam, Gadidae. Cod Uver Oi! contains, in each g, NLT 
180 pg (600 USP Unito) and NMT 750 pg (2500 USP 
Units) of vitamin A and NLT 1.5 ug (60 USP Units) and 
NMT 6.25 pg (250 USP Units) of vitamin D. 

Cod Liver 0*1 may be f!avored by the addition of NMT 1% 
of a suitable flavor or a mixture of ffavors. A suttabfe anti* 
oxidant may be added. 

IDENTIFICATION 

4 A. Presence of VrrAMiN A 

Sampie solution: 25 mg/mL of Cod Liver Oil in 
chloroform 

Analysis: To 1 mL of the Sampie solution add 10 mL of 
antimony trichloride TS. 

Acceptance criteria: A biue color results immediately, 

* B. Fatty Acid Profile 

Antioxidanł solution: 0.05 mg/mL of butylated 
hydroxytoluene in hexanes 

System suitability solution: Prepare a mixture contain- 
ing equal amounts of methyl pafmitate, methyl stearate, 
methyl arachidate, and methyl behenate in Antioxidant 
solution . 

Standard stock solution: 45 mg/mL of USP Cod Liver 
Oil RS in Antmidant solution 
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Standard solution: Transfer 2,0 mL of the Standard 
stock solutiort inlo a quartz tubę, and evaporate with a 
gentle stream of nitrogen. Add 1.5 mL of a 2% solution 
of sodium hydroxtde in methanol, cap lightly with a 
polytetrafluoroethylene-lmed cap, mix, and neat in a 
water bath for 7 min. Cool, add 2 mL of a 120 mg/mL 
solution of boron trichloride in methanol, tover with 
nitrogen, cap tfghtly, mix, and heat in a water bath for 
30 min, Cool to 40°-50 D , add 1 mL of isooctane, cap, 
and mix in a vortex mixer or shake yigorously for at 
least 30 s. Immedrately add 5 mL of saturated sodium 
chloride sofution, cover with nitrogen, cap, and mix in 
a vortex mixer or shake thoroughly for at least 15 s. 
Allow the upper fayer to become elear, and transfer to 
a separate tubę, Snake the methanol layer once morę 
with 1 mL of isooctane, and combine tne Isooctane ex- 
traets. Wash the combined extracts twtce with 1 mL of 
water, and dry over anhydrous sodrum sulfate, 

Sample solution: Proceed as directed for the Standard 
solution, except replace USP Cod Liver Oil RS with Cod 
Uver Oil. 

Chromatographk system 

(See Chromatography {62'\) f System Suitability.) 

Modę: CC 

Detector: Flame ionization 

Column: 0.25-mm x 30-m fused silica capillary col- 
umn bonded with a 0.25-pm film of phase Cl 6 
Temperaturę 
Injector; 25O 0 
Detector: 280° 

Column: See Table h 


Table T 


Jnitial 

Temperaturo 

n 

Temperatura 

Ramp 

lYminl 

Finał 

Temperaturę 

n 

Hołd Time 
at Flrtal 
Temperaturę 
(min) 

170 

1 

225 

20 


Carrier gas: Helium 
Split flow ratio: 200:1 
Injection size: 1 jiL 
System suitability 

Sampies: Standard solution and System suitability 
solution , 

Suitability reguirements 

Chromatogram similarity: The chroma tog ram from 
the Standard solution is similar to the reference chro¬ 
matogram supplied wtth USP Cod Liver Oil RS. Idem 
tify the retention times of the relevant fatty acid 
methyl esters by comparing the chromatogram of the 
Standard solution with the reference chromatogram 
supplied with USP Cod Uver Oil RS. 

Resolution: NLT 13 between methyl oleate and 
methyl c/s-vacdnate, and that between methyl 
gadoleate and methyl gondoate is sufficient for pur- 
poses of Identification and area measurement. Stan¬ 
dard solution 

Theoretkal area percentages: 24.4 ± 1 for methyl 
palmitate, 24.8 ± 1 for methyl stearate, 25.2 ± 1 for 
methyl arachidate, and 25.6 ± 1 for methyl behenate, 
System suitability solution 
Analysis 

Sampies: Standard solution and Sample solution 
Identify the retention times of the relevant fatty acid 
methyl esters in the Sample solution by comparing the 
chromatogram of the Sample solution with tnat of the 
Standard solution. 

Determine the number of fatty add methyl esters in the 
Sample solution . The number of fatty acid methyl ester 
peaks exceeding 0,05% of the total area of fatty add 
methyl esters is at least 24, and the 24 largest peaks of 
the methyl esters account for morę than 90% of the 
tota! area. (These correspond to the following, in corrn 


mon elution order: 14:0, 15:0, 16:0, 16:1 n-7, 16:4 
n-1, 18:0, 18:1 n-9 t 18:1 n-7 t 18:2 n-6 f 18:3 r?-3, 
18:4 n- 3, 20:1 n-11, 20:1 n-9, 20:1 n-7 , 20:2 n-6, 
20:4 n-ó, 20:3 n- 3, 20:4 n-3, 20:5 n-3 t 22:1 n- 11, 
22:1 n-9, 21:5 n-3, 22:5 n- 3, and 22:6 n- 3,) 
Calculate the area percentage for each fatty add methyl 
ester in the portion of Cod Liver Oii taken: 

Result = {rJh) x 100 

r A = peak area of each indMdual fatty add methyl 
ester 

r B - total area from all peaks, except the solvent 
peak and butylated hydroxytoluene 

Acceptance criteria: The Sample solution meets the lim- 
its aescribed in Table 2. 


Table 2 


Fatty Add 

Shorthand 

Notation 

Lower 

Limit 

(Area %> 

Upper 
Limit 
fArea %) 

Saturated fatty acids 



Mynstic add 

14:0 

2.0 

6.0 

Palmitic add 

16:0 

7.0 

14.0 

Stearic acid 

18:0 

1.0 

4.0 

Monounsaturated fatty acids 



Palm fiole te acid 

16:1 n-7 

4.5 

11,5 

d5-Vac cenie acid 

18:1 n-7 

2.0 

7.0 

Oleić acid 

18:1 n-9 

12.0 

21.0 

Gadofeic acid 

20:1 n-11 

1.0 

5.5 

Condoic add 

20:1 n-9 

5.0 

17.0 

Emcic acid 

22:1 n-9 

0 

1.5 

Cetoleic acid 

22:1 n-11 

5.0 

12,0 

Polyunsaturated fatty acids 



Linoteic add 

18:2 n-6 

0.5 

3.0 

cc-Lino lenie acid 

18:3 n-3 

0 

2.0 

Moroctic acid 

18:4 n- 3 

0.5 

4.5 

Eicosapentaenoic add 

20:5 n-l 

7.0 

16.0 

i 

Docosahexaenoic acid 

22:6 n-l 

6,0 

18.0 


ASSAY 

* VlTAM(N A 

Sample: 500 mg to 1 cj of Cod Liver Oil 
Analysis: Proceed as directed under Vitamin A Assay 
{ 571 ). 

Acceptance criteria: 180 pg (600 USP Units) to 750 pg 
(2500 USP Units) of vitamśn A per g of Cod Liver Oil 

* VrrAiviiN D 

Solution A: n-Amyl a I co hol and dehy drated hexane 
(3:997) 

Solution B: Acetonitrile, water, and phosphoric add 
(963.8:0.2) 

Butylated hydroxytoluene solution: 10 mg/mL of bu¬ 
tylated hydroxytoluene in chromatographk hexane 
Agueous potassium hydroxide solution: Dissolve 
800 g of potassium hydroxide in 1000 mL of freshly 
boiled water, mix, and cool. [Notę—P repare this solu¬ 
tion fresh daily.] 

Alcoholic potassium hydroxide solution: DissoJve 3 g 
of potassium hydroxide in 50 mL of freshly boiled 
water, add lOmL of alcohol, and dilute with freshly 
boiled water to 100 ml. [Notę—P repare this solution 
fresh daily.] 

Ascorbic add solution: 100 mg/mL of ascorbic acid in 
water. [Notę—P repare this solution fresh daily.] 

Interna! standard solution: 5 pg/mL of USP Ergocalcif- 
erol RS in alcohol 

Standard stock solution: 5 pg/mL of USP Cholecalcif- 
erol RS in alcohol 
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Standard so lut fon: Transfer 2*0 ml of the Standard 
stock so iution and 2.0 mL of the internaI standard sotu- 
tion to a round-bottomed fiask. Proceed as directed for 
Sample solution 1 begmning with "Add 5 mL of...". 
Sample solution 1: Transfer 4.00 g of Cod Liver Oil to 
a round-bottomed fiask. Add 5 mL of Ascorbic add solu¬ 
tion, 100 mL of altohol, and 10 mL of Aąueous potas- 
sium hydroKide solution, and mix. Reflux the mixture on 
a steam bath for 30 min. Add 100 mL of a 10 mg/ml 
sodium chloride solution* Cool rapidly under running 
water, and transfer the saponified mixture to a 500-mL 
separator, rinsing the saponlficatton fiask with 75 mL of 
a l Omg/rnL sodium chloride solution, and tben with 
150 mL of a mixture of ether and hexane (1:1). Shake 
the combined saponified mixture and rinsings vigor- 
ously for 30 s, and allow to stand until both layers are 
elear. Diseard the lower layer, Wash the ether-hexane 
extracts by shaking vigorously with 50 mL of Alcoholic 
potassium hydroxide solution , and then washing with 
three 50-mL portfons of a 10 mg/mL sodium chloride 
solution. Fslter the upper layer through 5 g of anhy- 
drous sodium suffate on a fast fiiter paper fnto a 
250-mL fiask suitable for a rotary evaporator, Wash the 
fiiter with 10 mL of a mixture of ether and hexane 
(1:1), and combine with the extract £vaporate the sol- 
vent at reduced pressure at a temperaturę not exceed- 
ing 30°, and filf with nitrogen when the evaporation is 
complete. Alternatively evaporate the solvent under a 
gentle stream of nitrogen at a temperaturę not exceed- 
ing 30°. Dissolve the residue in 1.5 mL of Butyiated 
hydroxytoluene solution. [NoTE—Gen tle heating in an uh 
trasonic bath may be required* A large fraction of the 
white residue is cholesterol.] 

Sample solution 2: To 4.00 g of Cod Liver Oil add 
2.0 mL of Internal standard solution, and proceed as di- 
rected for Sample solution 7 bcginmngwith "Add 5 mL 
of../'* 

Clean-up chromatographlc system 

(See Chromatography (62^) f System Suitability,) 

Modę: IC 

Detector: UV 265 nm 
Mobile phase: Solution A 

Clean-up column: 4*6-mm x 25-cm stainless Steel; 
packing L10 
Injection size: 350 ^iL 
Analysis (ciean-up) 

Sam pies: Standard solution t Sample solution 1, and 
Sample solution 2 

Collect separately the eluates from 2 min before to 2 
min after the retention time of cholecalciferol in a 
glass tubę containing 1 mL of Butyiated hydroxytoiuene 
solution and fitted with a hermetic dosure. Evaporate 
each tubę under a stream of nitrogen at a temperaturę 
not exceeding 30°. Dissoive each residue in 1 .Ś mL of 
acetonitnle, and inject into the analytical chromato- 
graphic system helów. 

Analytical chromatographlc system 
(See Chromatography (62 1), System Suitability .) 

Modę: LC 

Detector: UV 265 nm 
Mobile phase: Solution B 

Analytical column: 4.6-mm x 15-cm stainless Steel; 
5-jim packing LI 
Injection slze: 200 jiL 
System suitability 

Sample: Standard solution (after the clean-up) 
Suitability reguirements 
Resolution: NLT 1.4 between cholecalciferol and 
ergocalciferot 

Refative standard deviation: NMT 2.0% for the cho- 
lec a I cif e roi peak from replicate injections 
Analysis 

Sam pies: Standard solution, Sample solution 7, and 
Sample solution 2 (after the clean-up) 


Calculate the eon tent of vitamin D, in pg/g, in the por- 
tion of Cod Liver Oil taken: 

Result = (fcj/ft) x (Cj/Gj) 

Rt/ = peak response of cholecalciferol relative to the 
corrected internal standard in theSampte 
solution 2, as calcu lated below 
Rs = peak response of cholecalciferol relative to the 
interna) standard in the Standard solution 
Q = concentration of USP Cholecalciferol RS in the 
Standard solution (pg/mL) 

Cu = concentration of Cod Uver Oil in Sample 
solution 2 (g/mL) 

Ru = ruil\rw - (rai x r U 2/ru})] 

tui - peak response for cholecalciferol from Sample 
solution 2 

rw - peak response for the internal standard from 
Sample solution 2 

= peak response for the internal standard from 
Sample solution 1 

rw - peak response for cholecalciferol from the 
Sample solution 1 

Acceptance criteria: 1.5 pg {60 USP Units) to 6*25 pg 
(250 USP Units) of vitamin D per g of Cod Liver Oil 

SPECIFIC TESTS 

* SPECIFIC Gravitv (841): 0.918-0.927 

* Color: When viewed transversely in a tali, cylindrłcal, 

standard oil-specimen bottle of colorless glass of about 
120-mL capacity, the color of the Cod Liver Oil h not 
morę intense than that of a mixLure of cobaltous chloride 
CS, ferric chloride CS, and water (11:76:33), in a similar 
bottle of the same internal diameter. 

* Nondestearinated Cod Liver Oil 

Sample: Cod Liver Oil 

Analysis: Fili a tali, cylindrical, standard oil-specimen 
bottle of 120-mL capacity with the Sample at a temper¬ 
aturę between 23° and 28°, insert the stopper, and im- 
merse the bottle in a mixture of ice and water for 3 h* 
Acceptance criteria: The oil remains elear and does not 
deposit stearin. 

* Fats and Fixed Oils, Unsaponifiable Matter { 401): NMT 

1*30% 

* Fats ano Fjxed Oils, Add Value (401) 

Sample solution: Mix 15 mL of alcohol with 15 rnL of 
ether, add 5 drops of phenolphthalein TS, and neutral¬ 
ne with 0*1 N sodium hydroxlde* Dissolve 2,0 g of Cod 
Liver Oil in the mixture, and boil the oil solution gently 
under a reflux condenser for 10 min* 

Analysis: Cool, and litrate the mixture with 0.1 N so¬ 
dium hydroxide VS to the production of a pink color 
that persists after shaking for 30 s* 

Acceptance criteria: NMT 1 *0 mL of 0.1 N sodium hy- 
droxide is required. 

* Fats and Fixed Oils, lodine Value{ 401): 145-180 

* Fats and Fixed Oils, 5apontf;cadon Vafue (401): 180-192 

[Notę— If carbon dioxide has been used as a preserva- 
tive, expo$e the Cod Liver Oil in a shallow dish in a 
vacuum desiccator for 24 h before weighing the speci- 
men for determination of the saponification value*] 

* Fats and Fixed oils, Anisidine ^a/ue(40f): NMT 30 

ADD1TIONAL REQUIREM£NTS 

■ Packaginc and Storage: Preserve in tight containers. It 
may be bottled or otherwise packaged in containers from 
which air has been expelled oy the production of a vac- 
uum or by an inert gas. 

* LabELING: The vitamin A potency and vitamin O potency, 
when desłgnated on the labę!, are expressed in USP 
Units/g of oil. The potencies may be expressed also in 
metric units, on the basts that 1 USP Vitamin A Unit 
enuals 0.3 |,ig and 40 USP Vitamin D Units equals 1 pg. 
Wnere the content of docosahexaenoic add or eicosa- 
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pentaenoic acid is claimed, State the concentration in 
mg/g. 

* USP Reference Standard* <11) 

USP Chołecaldferol RS 
USP Cod Uver Oil RS 
USP Ergocalrifero! RS 


Codeine 



Ci&HjtNO^ ■ HzO 317.38 

Morphinan-6-ol, 7,8-didehydro-4,5-epQxy~3-methoxy- 
1 7-methyl-, monohydrate, (5a,óa)-. 
7,8-Didehydro~4 # 5a-epoxy-3-meEhoxy-17-methylmorphlnan- 
6oe-oI monohydrate [6059-47-8]. 

Anhydrous 299.37 [76-57-3]. 

» Codeine, dried at 80 c for 4 hours, contains not 
less than 98*5 percent and not morę than 
100.5 percent of CiaHaiNCh. 

Packaging and storage—Preserve in tight, light-resistant 
Container*. 

USP Reference standard* {11} — 

USP Codeine Sulfate RS 
Identification— 

A: infrared Absorption (197K)—Proceed as directed with 
the codeine test spedmen and the codeine standard specl- 
men obtained from 50 mg of USP Codeine Sulfate RS dis- 
solved in 15 mL of water, then rendered aj kalinę with 6 N 
ammonium hydroxide and extracted with several IG-mL 
ortions of chloroform, followed by evaporation of the com- 
ined chloroform extracts on a steam bath to dryness, and 
drying at 80° for 4 hours. 

B: Ultraviolet Absorption (197U)— 

Solution: lOOpg per mL. 

Medium; 0.1 N sulfuric acid. 

Absorptivity at 284 nm, calculated on the dried basis, is 
between 112.9% and 119.9% of that of USP Codeine Sul¬ 
fate RS. 

Melting rangę (741)—When prewously dried, it melts be* 

tween 154 3 and 158°, but the rangę between beginning 

and end of melting does not exceed 2 & . 

ioss on drymg (731 >~Dry it at 80° for 4 hours: it loses 

not morę than 6.0% of its weighL 

Residue on ignitlon (281): not morę than 0.1%. 

Readily carbonizable subsfances (271)—Dissolve 10 mg 

in 5 mL of sulfuric acid: the solution has no morę color than 

Matching Fluid 5. 

Chromatographic purity—Prepare a solution of it in de- 
hydrated alcohol containing 40 mg per mL (Solution A). Di* 
lute 2.0 mL of Solution A with dehydrated alcohol to 100 mL 
(Solution S). Dilute 1,0 ml of Solution A with dehydrated al* 
cohol Lo 100 ml ( Solution Q. Apply separate 10-pL volumes 
of Solution A, Solution B, and Solution Ć to a suitable thin- 
fayer chromatographic piąte (see C hromatogrophy (62 1}) 
coated with a 0.25-mm layer of chromatographic silica gel. 
Allow the spots to dry, and develop the chromatogram in a 
solvent system consisting of a mixture of dehydrated alco- 
hol, cydohexane, and ammonium hydroxide (72:30:6) until 
the solvent front has moved three-fourths of the length of 
the piąte. Remove the piąte from the developlng chamber, 
and allow the solvent to evaporate. Spray the piąte with a 


reagent prepared by mixing 3 mL of chloroplatinic acid so¬ 
lution (1 in 10) with 97 mL of water, followed by the addt- 
tion of 100 mL of potassium iodide solution (ó in 100), and 
examine the chromatogram: no spot obtained from Solution 
A, other than the prindpal spot and any spot observed at 
the origin, is morę intense than the prindpal spot obtained 
from Solution B (2%); and not morę than one such spot 
having an Rr greater than that of the prindpal spot is morę 
intense than the prindpal spot obtained from Solution C 
( 1 %). 

Unraif of morphine—Dissolve about 50 mg of potassium 
ferricyanide in 10 mL of water, and add 1 drop of ferric 
chlonde TS and 1 mL of a neutral or slightfy acid solution of 
Codeine (1 in 100) prepared with the aid of sulfuric acid: 
no blue color is produced immediately. 

Assay—Dissolve about 400 mg of Codeine, previou$ly dried 
and accurately weighed, by warming it in 30.0 mL of 0.1 N 
sulfuric acid VS. Oool, and add 10 ml of water. Add methyl 
red TS, and titrate the excess acid with 0.1 N sodium hy- 
droxlde VS. Perform a blank determlnation (see Residua! Ti- 
trotions under Titrimetry {541)). Each mL of 0.1 N sulfuric 
acid is equiva!ent to 29.94 mg of CisH^NCh. 


Codeine Phosphate _ 

C, fi H 3 ,N0 3 ■ HjPO.i -'hHiO 406.37 
Morphinan-6-ol, 7 i 8-didehydro-4,5-epoxy-3-methoxy- 
17-methył-, (5ct,6a)*, phosphate {1:1) (salt), heminydrate. 
7,8~Didehydro-4,5a-epoxy-3“methoxy-17-methy!morphinan* 
6ot“Ol phosphate (1:1) (salt) hemihydrate [41444-62-ć]. 
Anhydrous 397.37 [52-28*8]. 

» Codeine Phosphate contains not less than 
99.0 percent and not morę than 101.5 percent of 
CishhiNOi * H 3 PG 4 , calculated on the anhydrous 
basis. 

Packaging and storage—Preserve in tight, light-resistant 
containers. Storę up to 40° as permitted by the manufac- 
turer* 

USP Reference standard* (11)— 

USP Codeine Phosphate RS 
Identification— 

A: Infrared Absorption (197K). 

B: Neutralize a solution (1 in 50) with 6N ammonium 
hydroxide, and add silver nitrate TS: a yellow precipitate of 
si1ver phosphate is formed, and it is sofuble in 2 N nitric 
acid and in 6 N ammonium hydroxide. 

Acidity—Dissolve 100 mg in 20 mL of water, and titrate 
with 0.010 N sodium hydroxide to a pH of 5.4, uslng a pH 
meter: not morę than 1.0 mL of 0.010 N sodium hydroxide 
is reguired. 

Water Determination, Method I (921): not morę than 
3.0%, 

Chloride—To 10 ml of a solution (1 in 100), acidified with 
nitric acid, add a few drops of silver nitrate TS: no opaies- 
cence is produced immediately. 

Sulfate—To 10 mL of a solution (1 in 100) add a few drops 
of barium chlonde TS: no turbidity is produced immediately. 
Limit of morphlne—Dissolve about 50 mg of potassium 
ferricyanide In 10 mL of water, and add 1 drop of ferric 
chlonde TS and 1 mL of a solution of Codeine Phosphate (1 
in 100): no blue color is produced immediately. 
Chromatographic purity—Using Codeine Phosphate, 
proceed as directed in the test for Chromatographic purity 
under Codeine, except to use a mixture of 0.01 N hydro* 
chloric add and dehydrated alcohol (4:1), instead of dehy¬ 
drated alcohol, to prepare Solution A t Solution B f and Soiu- 
tion C. 








USP 40 


Official Monographs / Codeine 3547 


Assay—Dissolve about 1 g of Codeine Phosphate, accu- 
rately weighed, in 50 mL of glacial acetic acid, warming 
slightly lf necessary to effect solution, and titrate with 04 N 
perchforic acid VS, determining the endpoint potentiometri- 
caliy. Perform a blank detemnination, and make any neces¬ 
sary correction. Each mL of 04 N perchloric add is equiva- 
lent to 3974 mg of CiaH 2 iN 0 3 ■ H 3 P 0 4 . 


Codeane Phosphate Irajection 

» Codeine Phosphate Injection is a stenie solution 
of Codeine Phosphate in Water for Injection. It 
contains not less than 93.0 percent and not morę 
than 107.0 percent of the fabeled amount of 
C 18 H 2 iN 03 -H 3 P 04 ' 1 / 2 H 2 0 . 

NOTĘ— Do not use the Injection if it is morę than 
slightly discolored or contains a precipitate. 

Packaging and stora ge —Preserve in single-dose or multi- 
ple-dose containers, preTerably of Type 1 glass, protected 
from light. 

USP Reference standards {11>— 

USP Codeine Phosphate RS 
USP £ndotoxin RS 

Identification— 

A: Dilute a volume of Injection, equśvalent to about 
90 mg of codeine phosphate, with water to about 10 mL, 
add 1 drop of hydrochloric acid, and extract with three 
10-mL portions of chloroform, discarding the chloroform ex- 
tracts, Add 6 N ammonium hydroxide until the solution is 
alka linę, and extract with several 10-mL portions of chloro¬ 
form. Evaporate the combined chloroform extracts on a 
steam bath to dryness, and dry at 80° for 4 hours: the IR 
absorption spectrum of a potassium bromide dlspersion of 
the residue so obtained exhibits maxima at the same wave- 
lengths as that of the codeine obtained by slmllarly treating 
1 mL of a solution of USP Codeine Phosphate RS (1 in 100). 

B: A volume of Injection, egurvalent to about 60 mg of 
codeine phosphate, responds to Identification test B under 
Codeine Phosphate . 

BacferJal Endotoxsns Test (85)—It contains not morę 
than 5.8 USP Endotoxin Units per mg of codeine phos¬ 
phate. 

pH (791): between 3.0 and 6 . 0 . 

Limit of morphine— Diluted with water to a concentra- 
tion of 5 mg of codeine phosphate per mL, it meets the 
requlrements of the test for Limit of morphine under Codeine 
Phosphate. 

Otfaer reguirements —It meets the requirements under In- 
jectbns and fmpianted Drag Products ( 1 ). 

Assay —Transfer an accurately measured volume of (njec- 
tion, equiva!ent to about 75 mg of codeine phosphate, to a 
smali separator, and add about 15 mL of water. Add 2 drops 
of phosphone acid, and extract with four 10-mL portions of 
chloroform, collecting the chloroform extracts in a 
separator. Wash the combined chloroform extracts with 
10 mL of water, and add the water wash to the first 
separator containmg the sample. Discard the chloroform ex- 
tracts. Proceed as cffrected In the Assay under Codeine Phos¬ 
phate Tablets, beginning with "render the solution alkallne 
with 6 N ammonium hydrox ide." Each mL of 0.02 N $u[furie 
acid is equivalent to 8,128 mg of CigHziN 0 3 ■ H 3 PG 4 *V 2 H a O. 


Codeine Phosphate Compounded Orał 
SoSictaOBt 


DEFINITION 

Codeine Phosphate Compounded Orał Solution contains 
NLT 90.0% and NMT 110,0% of the labeled amount of 
codeine phosphate (CishhiNCh H3PCL1 * Y^hhO). 

Prepare Codeine Phosphate Compounded Orał Solution 
3 mg/mL as follows (see Pharmaceutkal Compounding — 
Nonsterile Preparathns (795)). 


Codeine Phosphate 

300 mq 

Puribed Water 

13 mL 

Vehide: Ora-Sweet/ a sufficient guantity to 
make 

100 mL 


a Paddock Laboratories, Minneapolis, MN. 


Calculate the requlred guantity of each ingredlent for the 
total amount to be prepare a. Place Codeine Phosphate 
powder in a suitable calibrated Container, Add Purified 
Water and mix to dissolve. Add the Ora-Sweet to bring to 
finał volume, and mix welL 

ASSAY 
■ Procedurę 

Buffer: 25 mM monobaslc potassium phosphate ad- 
justed with phosphoric acid to a pH of 2.5 
Mobile phase: Methano! and Buffer (30:70). filter and 
degas, 

internat standard soiution: 0.5 mg/mL of theophylline 
Standard stock solution: 1.0 mg/mL of USP Codeine 
Phosphate RS 

Standard solutron: Pipet 0,5 mL of the Standard stock 
solution into a 1 00-mL vofumetrio fiask, add 0,6 mL of 
the internat standard solution, dilute with water to vob 
□me, and pass through a membranę filter of 0.24101 
porę size to a obtatn a solution with nominał concentra- 
tions of 5 ptg/mL of codeine phosphate and 3 pg/ml of 
theophylline. 

Sample solution: Shake the Orał Solution thoroughly 
by hand. Transfer 2 mL of Orał Solution from each bot- 
tle into a 50-mL volumetric fiask, and dilute with water 
to volume. Transfer 44 7 mL of the diluted sample to a 
100-rnL volumetric fiask, add 0.6 mL of Internai stan¬ 
dard solution, dilute with water to vo1ume, and filter to 
obtain a solution with nominał concentrations of 5 ug/ 
mL of codeine phosphate and 3 pg/mL of theophylline. 
Chromatographic system 
(See Chromatograpny (621), System Suita biiity.) 

Modę: LC 

Detector: UV 210 nm 
Column: 4.6-mm x 1 0-cm; 5-pm packing LI 
Flow ratę: 1.0 mL/min 
injection volume: 10 pL 
System suitabllity 
Sample: Standard solution 

[NOTĘ—The retention times for codeine phosphate and 
theophylline are about 1.9 and 3.8 min, respectively ] 
Suitaoility requirements 

Relatlve standard deviation: NMT 2.0% for replicate 
injections 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of co¬ 
deine phosphate (CiaH2iN0 3 * H 3 P0 4 - Yah-bO) in the 
portion of Orał Solution taken: 

Result = (RufR$) x {Cs/Co) x (M ń /M r2 ) x 1 00 

Ru = peak response ratio of codeine phosphate to 
the internal standard from the Sample 
solution 
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Rz = peak response ratio of codeine phosphate to 
the intemal standard from the Standard 
sokition 

Q - concentration of U5P Codeine Phosphate RS in 
the Standard solution (pg/mL) 

Cu - nominał concentration of codeine phosphate 
in the Sample solution (pg/mL) 

Mri ~ molecular weight of codeine phosphate 
hemi hydra te, 406-37 

= molecular weight of anhydrous codeine 
phosphate, 397.37 

Acceptance criteria: 90.0%-l 10-0% 

SFECIF1C TE5TS 

• PH (791): 3.7-4.7 

ADD1TIONAI REQUIREMENT5 

® Packaging and Storage: Package in tight, light-resistant 
containers. Storę at controlled room temperaturę. 

• BEYOND-U5E Datę: NMT 90 days after the datę on whtch 
it was compounded, when stored at contro! ted room 
temperaturę 

* Labeling: Labę! it to indicate the Seyond-Use Datę . 

* USP REFERENCE STANDARDS (11) 

USP Codeine Phosphate RS 


Codeine Phosphate Tablets 

» Codeine Phosphate Tablets contain not less 
than 93,0 percent and not morę than 107.0 per- 
cent of the labeled amount of C 18 H 21 NO 3 ■ 

H 3 P0 4 ■ YaHiO. 

Packaging and storage—Presen/e in well-dosed, (ight*re- 
sistant containers, 

USP Reference stand ards (11)— 

USP Codeine Phosphate RS 

id enttf kation— 

A: Digest a guantity of finely powdered Tablets, equiva- 
lent to about 100 mg of codeine phosphate, with 15 mL of 
water and 5 mL of 2 N sulfuric aad for 1 hour. Fi!ter, if nec¬ 
essary, and wash any undissolved residue with a few mL of 
water. Render the filtrate atkaline with ó N ammonium hy- 
droxide, extract with several smali portions of chloroform, 
and proceed as directed in Identification test A under Co¬ 
deine Phosphate Injection, beginning with "Evaporate the 
combined chloroform extracts." The spedfied results are ob- 
served* 

B: To a guantity of finely powdered Tablets, equivalent to 
about 100 mg of codeine phosphate, add 10 mL of water 
and 2 drops of 2 N suffuric acid, Digest, with frequent shak- 
ing, for 15 minutes, and filter. Neutralize 5 mL of the filtrate 
with 6 N ammonium hydroxide, and add silver nitrate TS: a 
yellow precipitate of siiver phosphate is formed, and it is 
soiuble In diluted nltric add and in 6 N ammonium hydrox- 
ide, 

Dissolutfon (711)— 

Medium: water; 900 mL. 

Apparatus 2: 50 rpm, 

Time: 45 minutes. 

Procedurę —Determine the amount of CuHziNO* ■ H 3 PO^ * 
YzHzO disso!ved from UV absorbances at the wavelength of 
maximum absorbance at about 284 nm on filtered portions 
of the solution under test, suitabfy diluted with Dissolutton 
Medium , if necessary, in comparison with a Standard solu- 
tion having a known concentration of USP Codeine Phos¬ 
phate RS in the same Medium. 


Tolerances —Not less than 75% (Q) of the labeled amount 
of CibHztNO^ ■ H 3 P0 4 - V 2 H 2 0 is dissolved in 45 minutes, 

Uniformity of dosage units (905): meet the require- 
ments. 

Procedurę for content uniformity —Transfer 1 Tablet, previ- 
ously crushed or finely powdered, to a 50-mL voJumetric 
fiask, add 25 mL of water, and shake to dissolve. Difute with 
water to volume, and filter, if necessary, discarding the first 
20 mL uf the filtrate. Transfer an aliquot of the filtrate, 
equivafent to about 6 mg of codeine phosphate, to a 50-mL 
volumetric fiask contaming 2 mL of 3 N hydrach loric acid, 
and diiute with water to volume. Dissolve an accurately 
weighed guantity of USP Codeine Phosphate RS in 0.1 N 
hydrochloric add, and diiute quantitatively and stepwise 
with the same solvent to obtain a Standard solution having 
a known concentration of about 120 ptg per mL. ConcomL 
tantly determine the absorbances of botn Solutions in 1 -cm 
cells at the wavelength of maximum absorbance at about 
284 nm, with a suitable spectrophotometer, using water as 
Lhe blank. Calculate the guantity, In mg, of CiahbiNCb ■ 
HiPO-[ ■ VzHaO in the Tablet taken by the formula: 

2,5(C / V)(Au / As)(40637 / 397.37) 

in whtch C is the concentration, in pg per mL, of USP Co¬ 
deine Phosphate RS in the Standard solution; V is the vol- 
ume, in mL, of the aliquot taken of the solution of the Tab- 
let; A 0 and are the absorbances of the solution from the 
Tablet and the Standard solution, respectively; and 406,37 
and 397.37 are the molecular weights of codeine phosphate 
hemihydrate and anhydrous codeine phosphate, respec- 
tively. 

Limit of morphine—A 1-mL portion of the filtrate from 
Identification test B meets the regurrements of the test for 
Limit of morphine under Codeine Phosphate . 

Assay—Weigh and finely powder not fewer than 20 Tablets. 
Accurately weigh a portion of lhe powder, equivatent to 
about 150 mg of codeine phosphate, and transfer to a 
100-mL volumetric fiask. Add 20 mL of 0.5 N suffuric acid, 
and shake the mixture occasionally during 2 hours. Add 
water to voiume, mix, and filter tnrough a filtering crudble. 
Transfer to a separator an accurately measured portion of 
the filtrate, equivalent to not less than 75 mg ot codeine 
phosphate, render the solution alkaltne with 6 N ammonium 
hydroxide, and completely extract the alkaloid with succes- 
sive 15-mL portions of chloroform. Evaporate the combined 
chloroform solution on a steam bath nearly to dryness. Dis- 
solve the residue In about 2 mL of methanol, heatinq, if 
necessary, add methyl red TS, and titrate with 0.02 N suffu- 
ric add VS to a faint pink color. Add about 40 mL of freshly 
boiled, cooled water, and complete the titration with 0.02 
N sulfuric acid VS, Bach mL of 0.02 N sulfuric acid is equiva- 
lent to 8.128 mg of CiaHjiNGa. H 3 PO< * 7zH 2 0. 


Codeine Sulfate 


(CiaHitNOjJi • H z SO.i - 3H 2 0 750.85 

(C„H„N0i) 2 -H2S04 696.82 

Morphinan- 6 -ol, 7,8-didehydro-4,5-epoxy-3-methoxy- 
1 7-methyl-, (5a,6a)-, sulfate (2:1) (salt), trihydrate; 
7,8-Didehydro-4,5cx-epoxy*3*methoxy-l 7-methyfmorphinan- 
6 a-ol sulfate (2:1) (salt) trihydrate [6854-40-6]* 

Anhydrous [1420-53-7]. 

DEFINITION 

Codeine Sulfate, dried at 105° for 3 h, contains NLT 98*0% 
and NMT 102.0% of (CiabhiNO^ * H 2 SO 4 * 
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IDENTIFICATION 
A. Dnfrared Absorption (197K) 

* B. Ultraviolet Absorption (197 U) 

Sample solution: 100 jug/mL m water 

Acceptance cnteria; AbsorptEvities at 284 nm do not 
differ by morę than 3.0%, calculated on the drted basis, 

* C. Identification Tests—General, Sulfate {\9 1): Meets 

the requirements 

A55AY 

e Procedurę 

Buffer: Dis5olve 4.0 g of potassium phosphate monoba- 
sic in 2000 mL of water, and adjust with phosphoric 
acid to a pH of 3.0 ± 0.1. 

Solution A: 5mM sod Eu m deptane sulfonate in metha- 
nol and Buffer (3:7). [NOTĘ—Dissolve 1.0 g sodium dep¬ 
tane sulfonate for each L of Mobile phase produced, and 
filter] 

Solution B: 5 mM sodium deptane sulfonate in metha- 
nol and Buffer (11:9), fNOTE—Dissolve 1.0 g sodium 
heptane sulfonate for each L of Mobile phase produced, 
and fifter,] 

Diluent: Solution A 

Mobile phase: See the gradient tabte below. 


Time 

(mini 

Soluttof) A 
(°/o) 

Solution B 
(7*0 

0 

100 

0 

16 

0 

100 

16.5 

100 

0 

24 

100 

0 


Standard solution: 1 mg/mL of U5P Codeine Sulfate RS 
in Diluent 

Sample solution: 1 mg/ml of Codeine Sulfate in 
Diluent 

Chromatographic system 

(See Chromatograpny (621), System Suita bili ty.) 

Modę: LC 

Detector: UV 280 nm 

Column: 4.ó-mm x 25-cm; 5-pm packing LI 

Column temperaturę: 40° 

Flow ratę: 1,0 mL/nnin 
Injection size: 20 jjL 
System suita bility 
Sample: Standard solution 
Suitability requirements 
Taillng factor: NMT 2.0 
Relative standard devration: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of codeine sulfate 
[(CiaHj?]NOO 2 ■ hhSCuJ in the portion of Codeine Sul¬ 
fate taken: 

Result = (ru/r s ) x (C 5 /Cu) x 100 

ru - peak area of codeine sulfate from the Sample 
solution 

r 5 - peak area of codeine sulfate from the Standard 
solution 

C s - concentration of USP Codeine Sulfate RS in 
the Standard solution (mg/mL) 

Cu ~ concentration of Codeine Sulfate in the 
Sample solution (mg/mL) 


Acceptance cnteria: 98.0%-l 02.0% 

IMPURITIES 

Dnorgank Impurities 

« Residue on Icnition (281): NMT 0.1% 

Organie Impurities 
e Procedurę t 

Buffer, Solution A, Solution B, Diluent, Mobile phase, 
and Chromatographic system: Proceed as directed in 
the Assoy. 

Standard stock solution: 1 mg/mL of USP Codeine 
Sulfate RS in Diluent 

Standard solution: 0.01 mg/mL of USP Codeine Sui- 
fate RS in Diluent from Standard stock solution 
5ensitivity solution: 0.5 pg/ml of USP Codeine Sulfate 
RS in Diluent from Standard stock solution 
Sample solution: 1 mg/mL of Codeine Sulfate in 
Diluent 

System suitability 

Samples: Standard solution and Sensitivity solution 

Suitability requirements 

Tailing factor: NLT 0.5 and NMT 1.5, Standard 
solution 

Relative standard deviation: NMT 5,0%, Standard 
solution 

Signahto-nolse ratio: NLT 10, SensitMty solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of each individual impurity 
in the portion of Codeine Sulfate taken: 

Result - (ru/r s ) x (Cs/Cu) x (1/F) x 100 

ru = peak response of each individual impurity 
from the Sample solution 

u = peak response of codeine sulfate from the 
Standard solution 

Cs - concentration of USP Codeine Sulfate RS in 
the Standard solution (mg/mL) 

Cu = concentration of Codeine Sulfate in the 
Sample solution (mg/mL) 

F = refative response factor of the related 
compounds (see Impurity Tobie 1) 
Acceptance cnteria 

lndivrdual impurities: See Impurity Table 1. 

Total impurities: NMT 1.5%. 


Impurity Tabte 1 


Na me 

Rdative 

Retention 

Time 

Relative 

Response 

Factor 

Acceptance 
Criteria 
NMT f%1 

10 Hydroxy- 
ęodeine J 

0.81 

135 

0.15 

Codeme-N'Oxtde b 

0,90 

1.0 

0.15 

Codeine sulfate 

1.00 

_ 


Norcodeine 11 

1.09 

1.0 

0,15 

Codeinone d 

1.1Ć 

1.0 

0,15 

Codeine methyl 
ether* 

1.34 

1.0 

1.0 

!ndividual 

unspecified 

imounties 



0.10 


* 7,8-DFdehydrp-4,5^epoxy-3-meLhoxy-l 7-methylmorphinan-óc;, 10-dioL 
b 7,S-Didehydró-4,5a-epoxy-3“metl"ioxy-17-methy[morphinan-6a-ol /V-ox~ 
tde, 

c 7, B - Di ddiydro-4, Sol- e po xy- 3 - meth oxy mo rp hi na n-óa-oJ. 
d 7,8 - Di d ehydro-4 # 5o-e po xy- 3 - m eth ox y-1 7 -me thy I mor p h i na n-ća-one, 
c 7, Di d ehyd ro- 4,5a-e poxy- 3, óodi m eth oxy-17-methyImorphi na n. 

• Procedurę 2 : Limit of IV1qrphine 

Analysis: Dissolve 50 mg of potassium ferricyanide En 
10 mL of water, and add 1 drop of ferric chforide TS 
and 1 mL of a 10 mg/mL solution of Codeine Sulfate, 
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Acceptance criteria: No blue color is produced 
immediately. 

5PECIHC TE5T5 

* OPTfCAŁ Rotation, Specific Rotation (7815) 

Sample solution: 20 mg/mL, in water 
Acceptance criteria: -112.5° to -115.0° 

* Aciditv 

Analysis: Dissofve 500 mg in 1 5 mi nf water, add 1 
drop of methyl red T5, and titratę with 0.020 N sodium 
hyaroxide, 

Acceptance criteria: MMT 030 ml is reąuired for 
neutrafization, 

* Water Determination, Method III (921): Dry 500 mg at 

105° for 3 h: rt foses between 6.0% and 7.5% of its 
weight. 

■ Readily Carbonizable Substances Test (271) 

Sample solution: Dissolve 10 mg in 5 ml of sulfuric 
acicL 

Acceptance criteria: The solution has no morę color 
than Matching Fluid 5. 

ADDITIONAL REQUIR£MENTS 

® Packaging and Stohage: Preserve in tight, light-resistant 
containers. 

e USP Reference Standards (11) 

U5P Codeine Sulfate RS 


Codeine Sulfate Orał Solution 


DEFINITION 

Codeine Sulfate Orał Sofution contains NLT 93.0% and 
NMT 1 05.0% of the labeled amount of codeine sulfate 
[(Ct B H* *NQ 3 }2-H 2 30 4 ]. 



IDENTIFICATION 

* A. The retentlon time of the codeine peak of the Sample 
solution corresponds to that of the Standard solution, as 
obtained in the Assay . 

® B. Thin-Łayer Chromatography 

Diluent: Methanol and water (25:75) 

Standard solution: 1 mg/mL of USP Codeine Sulfate RS 
in Diluent 

Sample sofution: 1 mg/mL of codeine sulfate in Diluent 
Chromatographic system 
Modę: TLC 

Adsorbent: 0.25-mm layer of chromatographic slllca 
gel mixture 

Application vofume: 10 pL 

Developing solvent system: Methanol, ethyi acetate, 
water, and ammonium hydroxide (1 35: 85: 1: 0.5) 
Analysis 

Samples: Standard solution and Sample solution 
Develop the piąte until the solvent front has moved 
about three-fourths of the Jength of the piąte, re- 
move it, mark the solvent front, and aflow the solvent 
fo evaporate. Place the piąte in an iodine chamber, 
and v!sualtze it for NLT 5 min. 

Acceptance criteria: The prindpal spot from the Sam¬ 
ple sofution corresponds In R f value to that from the 
Standard solution . 


ASSAY 
* Procedurę 

[Notę—S olutions are stadle for 4 days at room tempera¬ 
turę when stored in amber glassware.] 

Buffer: 0,02 M ammonium acetate, Dissolve 1.54 g of 
ammonium acetate in 1 L of water, and adjust with gla- 
ciaf acefic acid to a pH of 4.2 ± 0.1. 

Solution A: Dissolve 1.71 g of sodium decanesuJfonic 
add En 1 L of methanol and Buffer mixture (33:67), Pass 
through a fiiter of 0.45-pm porę slze. 


Solution B: DissoNe 1.71 g of sodium decanesulfonic 
acid En 1 L of methanol and Buffer mixture (63:37). Pass 
through a fflter of 0,45-pm porę size. 

Mobile phase: See Tobie /. 


Table 1 


Time 

(min) 

Solution A 

Solution B 

<%) 

0 

100 

0 

3.3 

60 

40 

20 

0 

100 

21 

0 

100 

22 

100 

0 

28 

100 

0 


Diluent: Methanol and water (25:75) 

Standard solution: 1,2 mg/mL of USP Codeine Sulfate 
RS in Diluent. Prepare by adding 70% of the fiask vol- 
umeof Diluent , and sonreate to dissolve. Di lute with 
Diluent to vofume. 

Sample solution: 1.2 mg/mL of codeine sulfate in Dilu- 
ent, prepared by adding 70% of the fiask voiume of 
Diluent , then swirling, and letting Et sit for 10 min. Dt- 
lute with Diluent to volume, 

Chromatographic system 
(See Chromatography (621), System Suitctbility.) 

Modę: LC 

Detector: UV 280 nm 

Column: 4.6-mm x 15-cm; 3.5~pnn packing LI 

Column temperaturę: 40 ± 2° 

Flow ratę: 1.2 mL/min 
Injection volume: 30 pL 
System suitability 
Sample: Standard sofution 
Suitability requirements 
iailing factor: NMT 2.0 
Relative standard deviation: NMT 2,0% 

Analysis 

Samples: Standard solution and Sample sofution 
Calcufate the percentage of codeine suffate 
[(CishbiNG^ ■ H^SOd in each mL of Grał Solution 
tak en: 


Result = {r u !h) X ( QIC U ) x 100 

r u - peak response from the Sample solution 

r s = peak response from the Standard solution 

Q - concentration of USP Codeine Sulfate RS in 
the Standard solution (mg/mL) 

Cu - nominał concentration of codeine sulfate in 
the Sample solution (mg/mL) 

Acceptance criteria: 93.0%-105.0% 

IMPURITIES 
* ORGANIC IMPURITIES 

Buffer, Solution A, Solution B, Mobile phase, Diluent, 
Standard solution, Sample solution, and Chromato¬ 
graphic system: Proceed as directed in the Assay . 
Sensitivity solution: 0.6 pg/mL of USP Codeine Suffate 
RS in Diluent from the Standard sofution 
System suitability 

Samples: Standard solution and SensitMty solution 

Suitability requirements 

Rdative standard deviatron: NMT 2.0%, Standard 
solution 

Tarłing factor: NMT 2.0, Standard solution 
Srgnal-to-noise ratio: NLT 10, Sensitivity solution 
Analysis 

Samples: Standard solution and Sample solution 
Caiculate the percentage of each individual impunty in 
the portion ot Orał Sofution taken: 

(fu/rs) x (Q/ C u ) x 100 
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fu = response of eaeh individual impurity from the 
Sampfe solution 

r$ = response of codeine sulfate in the Standard 
solution 

O = concentration of USP Codeine Sulfate RS in 
the Stondard solution (mg/mL) 

Cu - nominał concentration of codeine sulfate in 
Lhe Sample solution (mg/mL) 

Acccptanoc oritcria 

fndividua! rmpurities; See Tobie 2 , Disregard any 
peak less than 0.05%. 


Tabte 2 


Related 

Compound 

Relative 

Retention 

Time 

Acceptance 

Criteria, 

NMT f%) 

Codeine-W^jde 11 

0,65 

0.15 

Codeine 

1.00 

_ 

Codeinone b 

1.16 

045 

!ndividuaf unspedfied 
dearadant 

— 

045 

To ul impurities 

— 

0.5 


* 7,8-Dideliydra-4,5&-epQxy-3-methoxy-1 7-methylmorphinan-6ct-d N-ox- 
ide, 

13 7, 8- Dide hydro -4 , 5a-epoxy- 3 - me t h o xy-17 - me thy I m orp hi n an-ńęc-ane. 

5PECIFIC TESTS 

® MICROB1AL ENUMERATION TESTS (61) and TESTS FOR SPECl- 
FIED Microorgamisms (62): The totaf aerobic microbiat 
count does not exceed 10- cfu/mL. The total yeasts and 
moJds count does not exceed 20 cfu/mL, It meets the 
regulrements of the test for absence of Escherichia coli. 

- PS-fl (791): 2.8-3.8 

AD DOJU ON AL REQUIREMENT5 

* Packaging AND Storage: Storę at contro!! ed room tem¬ 
peraturo in a welbsealed Container. 

» USP Reference Standards (11) 

USP Codeine Sulfate RS 


Codeine Sulfate Tablets 


DEFINITION 

Codeine Sulfate Tablets contain WLT 93.0% and NMT 
107.0% of the labeled amount of codeine sulfate trihy- 
drafe [<C,*H a ,NOal a ■ HzSCb - 3H 2 0]. 

IDENTIFICATION 

o A. The retention time of the major peak of the Sample 

solution eorresponds to that of the Standard solution, as 

obtained in the Assoy. 

* B. 

Standard solution and Sample solution: Proceed as dh 
rected in the Assay. 

Analysis: Inject 2 pL each of the Standard solution and 
the Sample solution using the Cbromotographic system in 
the Assay, 

Acceptance criteria: The spectrum of the codeine peak 
of the Sampfe solution exhibits maxima and minima at 
the same wavelengths as those of the corresponding 
peaks of the Standard solution , as obtained in the Assay. 

ASSAY 

& Procedurę 

Solution A: Aceton i trile and 0.1 % ammonlum hydrox- 
ide (1.0 mL of concentrated ammonium hydroxide and 
1000 mL of water) (1:19) 

Solution B: Acetonitrlle and 04% ammonium hydrox- 
ide (9:11) 


Mobile phase: See Tobie 1. 


Table 1 


Time 

Solution A 

Solution B 

{min) 

(%) 

(%) 

0 

100 

0 

40 

0 

100 

41 

mu 

0 

50 

100 

0 


[Notę—T he Standard solution and Sample solution f for 
the degradation products, are stable for 4 days when 
stored at room temperaturę in amber vials.] 

Diluent: 0,5% phosphoric acid (5 mL of concentrated 
phosphoric acid and lOOO mL of water) 

Standard solution: 1.2 mg/mL of USP Codeine Sulfate 
RS in Diluent 

Sampfe solution: Nominaliy 1.2 mg/mL of codeine suL 
fate trihydrate in Diluent Dissolve 20 Tablets in 80% of 
the fiask volume of Diluent and sonicate for 15-30 min 
with occasional swirling before diluting with Diluent to 
volume. 

Chromatographic system 

(See Chroma tog ropny (621), System Su i ta bility.) 

Modę: LC 

Detector: UV 282 nm. For Identification test B, use a 
diode-array detector in the rangę of 210-400 nm* * 
Column: 4,6-mm x 15-cm; 3-pm packing LI 
Column temperaturę: 40° 

Flow ratę: 1.2 mL/min 
Injectron volume: 40 pL 
System suitability 
Sample: Standard solution 
Suitability reąuirements 
Tailing factor: NMT 2.0 
Relatfve standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of co¬ 
deine sutfate trihydrate [(C^PhiNG])? - H^SO.s * 3H 2 0] 
in the portion of Tablets taken; 

Result = (rufo) x (C s /Cu) x (MJMn) x 1 00 

ru = peak area of codeine sulfate from the Sample 
solution 

rs - peak area of codeine sulfate from the Standard 
solution 

Ci - concentration of USP Codeine Sulfate RS in 
the Standard solution (mg/mL) 

Cu = nominał concentration of codeine sulfate 
trihydrate in the Sample solution (mg/mL) 

Ki = molecular welght of codeine sulfate trihydrate, 
750.85 

Mt 2 - molecular weight of codeine sulfate, 
anhydrous, 696.81 

Acceptance criteria: 93,G%-407,0% 

PERFORMANCE TESTS 
a DlSSOLUTION (711) 

Medium: Water; 500 mL 
Apparalus 2: 25 rprn 
Time: 45 min 

Detector: UV maxima at about 284 nm 
Celi: 1 cm 
Blank: Medium 

Standard solution: USP Codeine Sulfate RS in Medium 
Sample solution: Pass a portion of the solution under 
test through a suitable fliter of 0.8-iim porę size. 
Tolerances: NLT 75% (Q) of the labeled amount of co¬ 
deine sulfate trihydrate [(Ci a H 2 iNOfo ■ H 2 SCh * 3HiO] is 
dissolved. 

* Uniformity of Dosage Units (905): Meet the 
reguirements 
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IMPURIT1E5 

* ORGANIC IMPURITIES 

Solution A, 5olution B, Mobile phase, Diluent, Stan¬ 
dard solution, SampJe solution, and Chromato- 
graphfc system: Proceed as directed rn the Assay. 
Sensjtivrty solution: 0.6 pg/ml of USP Codeine Sulfate 
RS from the 5 fon dard solution in Diluent 
System suitability 

Samples: Standard solution and Sensitivity solution 
Suitability requirements 
Taiiing factor: NMT 2.0, Standard solution 
Relative standard deviation: NMT 2.0%, Standard 
solution 

Signal-to-noise ratio: NLT 10, Sens/t/wty solution 
Analysis 

Samples: Standard solution and Somple solution 
Calcuiate the percentage of each individual impurity in 
the portion of Tablets taken: 

Result - (ru/rs) x (& /Cu) X (1/0 x 100 

r u ~ peak response of each individual impurity 
from tne Sample solution 

r$ - peak response of codeine sulfate from the 
Standard solution 

C s ~ concentration of USP Codeine Sulfate RS En 
the Standard solution (nng/mL) 

Cu = nominał concentration of codeine sulfate 
tri hydra te En the Somple solution (mg/ml) 

F = relative response factor (see Tobie 2) 
Acceptance criteria: See Tobie 2 . Disregard any impu¬ 
rity peak less than 0.05%, 


Tabie 2 


Name 

Relative 

Retention 

Time 

Relative 

Response 

Factor 

Acceptance 

Criteria, 

NMT 

Codeine-W-oKide' 1 

0,39 

1.25 

0.2 

Codeine sulfate 

1.00 

_ 

__ 

Codeinone 13 

1.10 

1.0 

0.3 

lndividual unspeciFied 
denradant 

— 

TO 

0.2 

Total impuritfes 


_ 

0,5 


11 7 I 8‘Didehydro-4,5r^epoxy-3-methoxy l 7'melhyrmorphinan-fir/ oi N- ox- 
ide. 

b 7,8'Didehydro-4,5a-epoxy-3-meEhoxy-l 7-melhylmorphinan-ó(i-one 


ADDITlONAl REQUIREiV1£NTS 

* Packaging and Storage: Preserve in wefl-closed contain- 
ers. Storę at controlEed room temperaturę. Protect from 
moisture and light 

* USP Reference Standard* (11) 

USP Codeine Sulfate RS 


Colchldne 



C 22 H 25 N0 6 399.44 

Aceta m idą N-(5,6, 7,9 -tetrahyd ro-1,2,3,1O-tetrametb oxy- 
9-oxobenzo[o]heptalen-7-y[)-, (5)-. 

Colchidne [64-86-8], 


» Colchidne is an alkaloid contained in various 
species of Colchicum and in other genera. It con- 
tains not less than 94.0 percent and not morę 
than 101.0 percent of C 22 H 25 NO 6 , calculated on 
the anhydrous, so!vent-free basis. 

Caution—Colchidne is extremely poisonous. 

Padkaging and sto ragę—Preserve in tight, Irght-resistant 
eon ta i n ers. 

USP Reference standards (11)— 

USP Colchidne RS 

Identification, Infrared Absorption (1 97K)—[NOTĘ—DEsre- 
gard any peak occurnng at 1735 cm '.] 

Spedfk rotation (781S): between -240° and -25G & , 
calculated on the anhydrous, sofvent-free basis. 

Test solution: 10 mg per mL, in alcohoL 

Water Deferminafion, Method i (921): not morę than 
2.0%. 

Limit of cokfrkeine—To 5 mL of a solution (1 in 100) 
add 2 drops of ferric chloride TS: no definite green color is 
produced. 

Limit of ethyl acetate— 

InternaI standard solution —Dilute 0,5 mL of mpropyl alco- 
hoi with water to 100.0 mL. 

Standard solution —Pipet 1 mL of ethyl aceta te and 
0,5 mL of mpropyl afconol into a 1000-mL volumetnc fiask, 
add water to volume ; and mix. Each mL of Standard solution 
contains 0.90 mg of ethyl acetate. 

Test solution— Place about 250 mg of CoEchicine, accu- 
rately weighed, in a 10-mL volumetric fiask, dissolve in 
about 8 mL of water, and add l.OmL of Internai standard 
solution. Add water to volume, and mix. 

Procedurę —Determine appropriate sensitmty settings on 
a gas chromatograph (see Chromotography (621)) fitted with 
a 4-mm x 1.5-m column packed witn 20% (w/v) phase G14 
on support SI, maintaining the column temperaturo at 75°, 
using nitrogen as the carrier gas, and using a flame-ioniza- 
tion detector. inject the Standard solution and the Test solu¬ 
tion, determine the peak heEght for ethyl acetate relatlve to 
the peak heightfor n-propyl alcohol, and calcuiate the per¬ 
centage, by weight, of ethyl acetate in the portion of Col- 
chicine taken: not morę than 8,0% Es founa. 
Chromatographic purity—The sum of the responses of 
any peaks other than that due to cofchicine, eluting within 
1.5 times the retention Urnę for colchidne, is not morę than 
5.0% of the sum of all responses, obtained as directed in 
the Assay. 

Residua! sokents (467): meets the reguirements, except 
that the limit of chloroform is 100 ppm, 

Assay— [notę—P erform ali dilutions En low-actinic 
glassware.] 

Mobile phase— Dilute 45 mL of 0.5 M mono basie potas- 
sEum phosphate with water to 450 ml. Add about 530 mL 
of methanol, cool to room temperaturo, and add methanol 
to brEng the volume to 1000 mL. Adjust with 0.5 M phos- 
phoric acid to a pH of 5.5 ± 0.05, and pass through a 0.45- 
um membranę filter. 

Standard preparation —Dis$ołve an accurately weEghed 
guantity of USP Colchidne RS in a mixture of methanot and 
water (1:1), and dilute quantitativefy and stepwise with the 
same mixture to obtain a solution having a known concen¬ 
tration of about 6 pg per ml. This solution is stable for 4 
months when storea tightly stoppered and in the dark, 

Assay preparation — [notę —Prepare Emmedfately before 
use,] Transfer about 60 mg of Colchidne, accurately 
weighed, to a 500-mL volumetric fiask, disso!ve in a mExture 
of methanol and water (1:1), dilute with the same mixture 
to volume, and mćx. Pipet 5 mL of this solution into a 
100-mL volumetric fiask, dilute with the same mixture to 
vo!ume, and mix. 
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Chromatographic system (see Chromatography (6 21))—The 
fiqufd chromatograph is eguipped with a 254-nm detector 
and a 4.6-mm x 25-cm column that contains packing 17, 
The flow ratę is about 1 mL per minutę. Chromatograph the 
Standard preparation, and record the peak responses as di- 
rected for Procedurę: the column efficlency is not less than 
4500 theoreticai plates, the retention time for colchicine is 
between 5.5 and 9.5 minutes, and the relative standard 
devlation for replicate injections is not morę than 2 %. 

Procedurę —Separately inject equal volumes (about 20 pi) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for all peaks recorded d u ring 1.5 times 
the retention time for colchicine. Calciilate the guantity, in 
mg, of C 22 H 25 NO 6 in the Cofchrcine taken by the formula; 

10C( r u /rs) 

in which C is the concentration, in pg per mL, of the Stan¬ 
dard preparation; and tu and r s are the colchicine peak re¬ 
sponses obtained from the Assay preparation and the Stan¬ 
dard preparation, respective[y. 


ColchicSne iniecftioai 

» Colchicine Injection is a sterile soiution of 
C 22 H 25 NO 6 in Water for Injection, prepared from 
Colchicine with the aid of Sodium Hydroxide. It 
contains not less than 90.0 percent and not morę 
than 110,0 percent of the labeled amount of 

C 2 ZH 25 NO 6 . 

Caution—Colchicine is extremely poisonous. 

Pacikaging and storage—Preserve in single-dose eon tai n- 
ers, preferably of Type I gJass, protected from light. 

USP Merence standards (11}— 

USP Colchicine RS 
USP Endotoxin RS 

Identification— 

A: Transfer a volume of Injection, eqnivalent to about 
2 mg of colchicine, to a separator. Add 5 ml of water, and 
extract with 15 mL of chloroform. Evaporate the chloroform 
extract, using mild heat, to dryness: the IR absorption spec¬ 
trum of a potassium bromide dispersion of the residue so 
obtained exhiblts maxfma only at the same wavelengths as 
that of a similar preparation of USP Colchicine RS. 

B: The UV absorption spectrum of the Injection, diluted 
with water to a concentradon of about TOpg of colchicine 
per mL, exhibits maxima and minima at the same wave- 
tengths as that of a similar soiution of USP Colchicine RS, 
concomitantiy measured, 

Bacterial Endotoxins Test (85)—It contains not morę 
than 1 66.7 USP Endotoxin Units per mg of colchicine. 
pH (791): between 6,0 and 7.2, in a soiution of Injection 
containing 1.0 mg of potassium chlonde in each mL. 

Otbeir requ5r@meffif$—It meets the reguirementś under In- 
jections and Impianted Drag Products (1), 

Assay— [note—P erform all dilutions m iow-actinlc 
glassware.] 

Mobile phase , Standard preparation , and Chromatographic 
system —Prepare as directed in the Assay under Colchicine. 

Assay preparation — [notę —Prepare immediately before 
usej Transfer an accurately measured volume, V mL, of in¬ 
jection, equivalent to about 1 mg of colchicine, to a 50-mL 
volumetric fiask, dilufe with a mtxture of methanol and 
water (1:1) to vo3ume, and mix. Pipet 30 mL of this soiution 


into a 100 -mL volumetric fiask, dilute with the same mixture 
to volume, and mix. 

Procedurę —Proceed as directed for Procedurę in the Assay 
under Colchicine, and measure the responses for the colchi¬ 
cine peaks. Calculate the guantity, In mg, of GzH^NOs in 
each mL of the Injection taken by the formula: 

(C/6V)(r v /rs) 

in which C Es the concentration, in pg per mL, of the Stan¬ 
dard preparation; and fu and r s are the peak responses ob- 
tainea from the Assay preparation and the Standard prepara¬ 
tion , respectively. 


Colchicine Tablets 


» Colchicine Tablets contain not less than 
90.0 percent and not morę than 1 1 0.0 percent of 
the labeled amount of C 22 H 25 NO 6 . 

Paclkaging and sforage —Preserve in well-dosed, light-re- 
sistant containers, 

USP Referem ce standards (11)— 

USP Colchicine RS 

Identification— Weigh a portion of ground Tablets, equiv- 
alent to about 20 mg of colchicine, triturate with 20 mL of 
water, allow the solids to settle, and fflter the supernatant 
Into a separator. Extract with 30 mL of chloroform. Evapo- 
rate the chloroform extract, using mild heat, to dryness. the 
IR absorption spectrum of a potassium bromide dispersion 
of the residue so obtained exhibits maxima nnly af the same 
wavelengths as that of a similar preparation of USP Colchi¬ 
cine RS. 

DissoSution, Procedurę for a Pooled Sampie (711)*— [MOTE— ■ 
Conduct this procedurę without delay, under subdued fight, 
and using low-actinic glassware,] 

Medium: water; 500 mL. 

Apparatus 1: 100 rpm. 

Time: 30 minutes. 

Procedurę —Determlne the amount of CzzhbsNOć, dis- 
solved, employing the procedurę set forth in the Assay 
under Colchicine, making any necessary modiflcations. 

Toierances —Not less than 75% (Q) of the labeled amount 
of C 22 H 25 NO 6 is dissoIved in 30 minutes, 

Ufiaforimify of dosage unats (905): meet the reguire- 
ments. 

Assay— [NOTE — Perform all dilutions In fow-actinic 

glassware.) 

Mobile phase. Standard preparationi, and Chromatographic 
system—Prepare as directed In the Assay under Coichfdne. 

Assay preparation — [notę —Prepare immediately before 
use.] Weigh and finely powder not fewer than 20 Tablets. 
Transfer an accurately weighed portion of the powder, 
equivalent to about O.ó mg of colchicine, to a lOG-mL vofu- 
metric fiask, add about 50 mL of a mixture of methanol and 
water (1:1), and shake by median icd means For 15 minutes, 
rinsing down the walls of the fiask at about 8 minutes, Di¬ 
lute with the same mixture to volume, and pass through a 
0.45-pm membranę fil ter. 

Procedurę —Proceed as directed for Procedurę in the Assay 
under Colchicine , and measure the responses for the colchi¬ 
cine peaks. Calculate the quantity, In mg, of CazbbsNO* in 
the portion of Tablets taken by tne formula: 

0.1 C{fu/ r$) 

in which C is the concentration, in pg per mL, of the Stan¬ 
dard preparation; and tu and r s are the peak responses ob- 
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tained from the Assay preparation and the Standard prepara¬ 
tion, respectively. 


CoBestSpoB HydrocBiBoHde 

» Colestipol Hydrochloride is an insoluble, high 
molecular weight basie anion-exthange co- 
polymer of diethyienetriamine and 1 -chloro-2,3- 
epoxypropane with approximately one out of five 
amino nitrogens protonated. Each g binds not 
less than 1,1 mEq and not morę than 1.6 mEq of 
sodium cholate, calcufated as cholate binding 
capadty. 

Packaging and storage —Preserve in tight containers* 

USP Reference standards (11)—■ 

USP Colestipol Hydrochloride RS 

Identification— infrared Absorption < 197K>—Prepare the 
test spedmen and the Standard spedmen by mixing about 
3 to 4 mg of Colestipol Hydrochloride and of USP Colestipol 
Hydrochloride RS, respectively, with about 150 mg of potas- 
sium bromide. 

pH (791)—Prepare a 10% (w/w) suspension of it in deion- 
ized water in a clean vial. Insert the stopper, shake at ap~ 
roximately 10-minute intervals for 1 hour, and centrlfuge, 
ransfer a portion of the elear supernatant to a suitable Con¬ 
tainer, and record the pH as soon as the reading bas stabl- 
lized: the pH is between 6.0 and 7.5. 

Loss on drying (731)—Dry it in vacuum at a pressure of 
about 5 mm of mercury at 75° for 16 hours; it loses rtot 
morę than 1.0% of its weight. 

Residue on ignition (281): not morę than 0.3%. 


Delete the fołlowtng: 

*Heavy met ais, Method li (231): not morę than 0.002%. 

• (Olfici.il Harv20lBj 

Content of chflorRdle— 

Test preparation —Using about 20 mg of Colestipol Hydro- 
chloride, accurately weighed, proceed as directed under Ox- 
ygen Fiask Combastion (471), lOmL. of 0.05 N sodium hy- 
droxide being used as the absorbing liquid. Do not allow 
the paper spedmen wrapper to come in contact with the 
liguid, and ignite the paper with an IR igniter. After com- 
bustion is complete, shake the fiask vigorously, and allow to 
stand, with freguent shaking, for about 40 minutes or until 
no doudiness is present. Transfer the solution to a 50-mL 
beaker. Wash the fiask with twa 5-mL portions of water and 
two 10-ml portions of alcohol, addtng each washing to the 
beaker, and add 0.2 mL of nitric add. 

Reagent blank preparation —Using a paper specimen 
wrapper, complete the combustion, and allow the mixture 
to stand for about 40 minutes or until no doudiness is pres¬ 
ent, as directed under Test preparation . Transfer the solution 
50 obtained to a 50-mL beaker. Wash the combustion fiask 
with two 5-mL portions of water and two 10-rnL portions of 
alcohol, adding the washings to the beaker, and add 0.2 mL 
of nitric acid* 

Procedurę —Ti tratę the Test preparation and the Reagent 
blank preparation with 0.05 N sifver nitra te VS, determining 
the endpoint potentiometncalfy, using a stlver-silver chloride 
electrode and a glass reference electrode (see Titrimetry 


(541)). Determine the volume of 0.05 N silver nitrate VS 
consumed by the test specimen taken by the formula: 

!/- V 3 

in which V and V s are the volumes, in mL, of titrant used for 
the Test preparation and the Reagent bfank preparation , re- 
spectrvely. Each ml of 0.05 W silver nitrate is equivalent to 
1.773 mg of Cl: the chloride content is between 6.5% and 
9.0%, calculated on the dried basis. 

Water absorption —Transfer about 5 g of Colestipol Hy¬ 
drochloride, accurately weighed, to a dry, 100-mL plastic 
Container, and add about 80 g of water, accurately 
weighed. Cover the Container, and allow the suspension to 
eguilibrate for 72 hours. With the aid of vacuum, fi!ter the 
slurry transferred to a medium-porosity, fritted-glass fu n net, 
and collect the filtrate in a tared pfastic Container. Discon- 
nect the vacuum 2 minutes after the colfection of the last 
portion of the filtrate. Weigh the Container and the filtrate, 
and determine the weight, in q, of the filtrate. Determine 
the amount of water absorbecTby subtraeting the weight of 
the filtrate from the weight of water taken for the test, and 
divide the weight, in g, of the absorbed water by the 
weight, in g, of Colestipol Hydrochloride taken: each g ab- 
sorbs between 3.3 g and 5.3 g of water. 

Cholate binding capadty— 

Cholate solution —Dissolve accurately weighed guantities 
of sodium cholate and sodium chloride rn water, and quan- 
titatively dilute with water to obtain a solution havlng 
known concentrations of 10.0 mg of sodium cholate per ml 
and 9.0 mg of sodium chloride per mL. Adjust the solution 
by the dropwise addition of hydrochloric acid to a pH of 6.4 
± 0 . 1 . 

Test preparation —Transfer 1.0 ± 0.01 g of Colestipol Hy¬ 
drochloride to a gIass-stoppered, 125-mL conical fiask. Add 
100.0 ml of Cholate solution, insert the stopper securely rn 
the fiask, shake vigorously for 90 minutes with the Fiask posi- 
tioned honzontalfy on a platform shaker, remove the fiask 
from the shaker, and allow the solids to settle for 5 minutes. 

Procedurę —Transfer 20.0 mL of supernatant from the Test 
preparation to a 40-mL beaker, transfer 20.0 mL of Cholate 
solution to a second 40-mL beaker, and adjust both Solu¬ 
tions by the dropwise addition of 1 N sodium hydroxide to 
a pH of 10.5 ± 0.5. Titrate both Solutions with 0,1 N hydro¬ 
chloric acid VS, determining the endpoints potentiornetri- 
cally, and measure the titrant volume corresponding to the 
difference between the midpoints of the two inflections in 
the titration curve$ obtained for each solution (see Titrimetry 
(541)), Determine the vo!ume of titrant equivafent to the 
bound cholate by subtraeting the volume of 0.1 N hydro¬ 
chloric add V5 used in titrating the Test preparation from 
that used in titrating the Cholate solution. Calculate the Cho¬ 
late binding capadty f in mEq per g, taken by the formula: 

5 VN / W 

in which V is the volume, in mL, of titrant equivalent to the 
bound cholate; N is the normaltty of the 0.1 N hydrochloric 
acid V$; and IV is the weight, in g, of Colestipol Hydrochlo¬ 
ride taken for the Test preparation * The Cholate binding ca - 
pacity is between 1.1 mEq per g and 1.6 mEq per g. 
Water-soluble substatices—!ransfer 5.0 g of Colestipol 
Hydrochloride, accurately weighed, to a glass-stoppered, 

125-mL conical fiask, add 80.0 mL of water, insert the stop¬ 
per rn the fiask, and mount the fiask in a water-bath shaker 
maintained at 37±1°. Operate the shaker for 72 hours, re- 
move the fiask from the shaker, and fiiter the contents 
twice—first through a premoistened 0.45-j.im nylon mem¬ 
branę fiiter and then through a 0.45-pm PVDF fiiter, collect- 
ing the filtrate in a tared 125-mL conical fiask. Rinse any 
residual test materia! in the fiask with two 5-mL portions of 
water, pass the washings through the filters, and combine 
the filtrates from the washings with the filtrate from the test 
mfxture, Evaporate the filtrate to dryness, filtered air or ni- 
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trogen belng used, if necessary, to aid in the evaporation, 
Dry the residue in a vacuum oven maintained at 75° for 
1 hour, ałlow to cool in a desiccator, and weigh: not morę 
than 0.5% of water-soluble substances is found in the por- 
tJon of Colestipol Hydrochloride taken* 

Colestipol exchange capacity— 

Resin base preparation —Combi ne not less than 2 g of 
Colestipol Hydrochloride and 100 ml of 1 N sodium hydrox- 
ide in a 125-mL conical fiask, insert a stopper in the fiask, 
secure the fiask on a platform shaker, and shake the mrxture 
for 3 to 4 hours* Fil ter the suspension through a coarse-po- 
rosity, fritted-glass funnel, and wash the resin with 500 mL 
of water. Transfer the resin to a IGOO-mL beaker, add 
200 mL of water, allow to stand for 10 minutes, filter the 
suspension, and check the pH of the filtra te* Repeat the 
washing procedurę with 200-mL portions of water until the 
pH of the filtrate is below S (as much as 5000 mL of water 
may be required). Dry the colestipol base resin so obtalned 
and the funnel at a pressure of about 5 mm of mercury at 
60 Q for 16 hours. Break Lip any aggregates, and storę the 
Resin base preparation in a desiccator. 

Procedurę —Transfer about 1.0 g of the Resin base prepara¬ 
tion to a 125-mL conical fiask, add 100.0 mL of 0*20 N hy- 
drochlohc acid, insert a stopper in the fiask, and shake the 
mlxture by mechanical means for 2,5 hours, Filter a portion 
of the suspension through a pledget of glass wool, and 
transfer 8,0 ml of the filtrate (test preparation) to a 25-mL 
beaker. Transfer 5,0 ml of the same 0.20 N hydrach lorrc 
acid that was used to equilibrate the resin to a second 
25-mL beaker, and add 5.0 mL of water. Titrate both solu- 
tions with 0,2 N sodium hydroxide V5, determining the 
endpoints potentiometricany (see Titrimetry (541)), and cal- 
cufate the Colestipol exchange capacity, in mEq per g, taken 
by the formula: 

{M)QN/W)[{V h /S)~(V 0 /8)\ 

in which N is the normality of the sodium hydroxide VS; W 
is the weight, tn g, of the Resin base preparation taken; Vt is 
the volume, in mL, of titrant used to neutralize the 5.0-mL 
aliguot of 0*20 N hydrochloric acid; and V Q is the volume, in 
mL, of titrant used to neutralize the residual acid in the test 
preparation* Each g exchanqes not less than 9*0 mEq and 
not morę than 11.0 mEq of sodium hydroxide, calculated as 
colestipol exchange capacity. 


Colestipol Hydrochloride for Orał 
Suspension 

» Colestipol Hydrochloride for Orał Suspension is 
a mixture of Colestipol Hydrochloride with a suit- 
able fiow-promoting agent, Each g binds not less 
than 1.1 mEq and not morę than 1,6 mEq of 
sodium cholate, calculated as the cholate binding 
capacity, 

Packaging and storage —Preserve in tight, singfe-dose or 
multiple-dose containers. 

USP Reference standards (11)— 

USP Colestipol Hydrochloride RS 

Identification, Infrored Absorption (197K)—Prepare the test 
spedmen and the Standard specimen by mixing about 
5 mg of Colestipol Hydrochloride for Orał Suspension and 
5 mg of USP Colestipol Hydrochloride RS, respectively, with 
about 100 to 125 mg of potassium bromide. 

FVIini mu m fili (755): meets the reguirements for 
powders. 


Water-solubEe substances— Transfer 5.0 q of Colestipol 
Hydrochloride for Orał Suspension, accurately weighed, to a 
gfass-stoppered, 125-mL conical fiask, add 80.0 mL of water, 
insert the stopper in the fiask, and mount the fiask in a 
water-bath shaker maintained at 37 ±1°, Operate the shaker 
for 72 hours, remove the fiask from the shaker, and filter the 
contents twice—first through a premoistened 0.45-pm ny¬ 
lon membranę filter and then through a 0.45-jam PVDF fil¬ 
ter, rnllerting the filtrate in a tared 100-mL fused quartz 
crudble. Rinse any residual test materiał in the fiask with 
two 5-ml portions of water, pass the washings through the 
filters, and combine the filtrates from the washings with the 
filtrate from the test mixture. Evaporate the filtrate to dry- 
ness, filtered air or nitrogen belng used, if necessary, to aid 
in the evaporation. Dry the residue in a vacuum oven main¬ 
tained at 75* for 1 hour, allow to cool in a desiccator, and 
weigh, Calculate the initial percentage of water-soluble sub¬ 
stances in the portion of Colestipol Hydrochloride for Ora! 
Suspension taken. Again heat the residue in a muffle furnace 
maintained at 800+25° for 4 hours, allow to cool in a des¬ 
iccator, and weigh. Calculate the percentage of inert mgre- 
dients present Calculate the actual percentage of water-sol¬ 
uble substances in the portion of Colestipol Flydrochloride 
for Orał Suspension taken by subtracting the percentage of 
inert ingredients from the initial percentage of water-soluble 
substances found. Not morę than 0.5% of water-soluble 
substances is found. 

Other requirements: meets the requirements of the tests 
for Cholate binding capacity and pH under Colestipol Hydro¬ 
chloride. 


Colestipol Hydrochloride Tablets 

» Colestipol Hydrochloride Tablets contain Coles¬ 
tipol Hydrochloride. Each Tablet binds not less 
tnan 1,1 mEq and not morę than 1.6 mEq of 
sodium cholate per g of the labeled amount of 
colestipol hydrochloride, calculated as cholate 
binding capacity. 

Packaging and storage —Preserve in tight containers, and 
storę at controlled room tempera turę. 

USP Referente standards (11) — 

USP Colestipol Hydrochloride RS 
Identification, Infrored Absorption (197K)— 

Test spedmen —Completely remove the coating film from 
a Tablet with a suitable implement, and grind the contents 
into fine powder. To about 30 to 40 mg of the powder, add 
about 15 ml of methanol, shake viqorous!y for 3 minutes, 
then sonicate for 10 minutes, and snake for another 3 mtn- 
utes. Pass through a suitable paper filter, wash the residue 3 
times, each time with 10 mL of methanol. [NOTĘ —A gualita- 
{we paper filter, with a coarse porosity and a particie reten- 
tion 20-25 jam, is suitable.] Dry the residue at 60° in vac- 
uum for 2 hours. Mix about 4 mg of the dried sam ple with 
about 150 mg of potassium bromide, 

Standard spedmen Mix about 3 to 4 mg of USP Colesti¬ 
pol Hydrochloride RS with about 150 mg of potassium bro¬ 
mide. 

Uniform i ty of dosage units— 

Sodium chforide soiution, Cholate soiution, 0.09 M Buffer 
solution pH 2.5 , Mobile phase, Standard preparation , and 
Chromatographic system— Proceed as directed in the test for 
Cholate btndtng capacity. 

Test solution —Transfer 1 Tablet to a 100-mL volumetric 
fiask, di lute with Cholate soiution to volume, and stir for 
120 minutes. Let the sample settle down for at least 10 min- 
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utes, and filter a portton using a 0.45-pm PVDF filter, dis- 
carding the first 5 ml of the fUtratę. 

Procedurę — Proceed as directed In the test for C hoiate 
binding ca pad ty, except to inject the Test sofution instead of 
the Test preparation. 

Select not fewer than 30 Tablets. Test 10 Tablets indMdu- 
ally as directed above, The requirements are met if the cho- 
Łate binding capadty in each of the 10 Tablets lies within 
the rangę of 1.15 to 1.55 mEq per g of the labeled amount 
of coiestipol hydrochloride, and the relative standard devia- 
tion is not morę than 6.0%. 

If 1 Tablet is outslde the rangę of 1.15 to 1.55 mEq per g 
and no Tablet is outside the rangę of 1.01 to 1.69 mEq per 
g, or if the refative standard deviation Is greater than 6.0%, 
or if both conditions prevail, test 20 additlonal Tablets. The 
requirements are met if not morę than 1 Tablet of the 30 is 
outside the rangę of 1.15 to 1,55 m£q per g and no Tablet 
is outside the rangę of 1.01 to 1.69 mEq per g of the la¬ 
beled amount of coiestipol hydrochloride, and the relative 
standard deviat!on for 30 Tablets does not exceed 7.8%. 
pH <791)—Transfer 5 g of ground Tablets to a suitable fiask, 
add 50 ml of deionized water, close the fiask with a stop- 
per, and stir for about 30 minutes or until the Tablets com- 
pletely disintegrate. Centrifuge to obtain a elear supema- 
tant: the pH is between 5,5 and 7,5, 

Cholate binding capadty— 

0.09 M Buffer solution pH 2.5 —Dtssolve 12.5 g of mono- 
basic sodium phosphate in lOOOmL of water, and adjust 
with phosphoric acid to a pH of 2.5 ± 0.05, 

Mobile phase —Prepare a mixture of 0.09 M Buffer solution 
pH 2.5 f acetonitrile, and methanol (50:36:14), mix, and de- 
gas. Make adjustments if necessary (see System Suitability 
u n d e r Chro m a t ography (621)), 

Sodium chioride sofution —Prepare a solution in water eon- 
taining 9.0 mg of sodium chioride per ml 

Cholate solution —Transfer an aecuratdy weighed ąuantity 
of sodium cholate to a suitable volumetric fiask, add Sodium 
chioride soiution to about 80% of the finał volume, sonicate 
to dissolve, and dilute with Sodium chioride soiution to vol- 
ume to obtain a solution havtng a known concentration of 
10,0 mg of sodium cholate per mL on the anhydrous basis, 
[NOTĘ —Determine the water content of sodium cholate titri- 
metricaJly at the time of use,] Adjust the solution by the 
dropwise addition of 0.5 N hydrochloric add to a pH of 
6,45 ± 0,05, [notę —Do not allow the pH to go below 6.40 
at any time.] Use thrs solution as soon as possible after prep¬ 
aration. 

Test preparation— Transfer 10 Tablets to a glass-stoppered 
1.5-L fiask, Add 1000,0 mL of Cholate solution, insert the 
stopper securely in the fiask, and stir for 120 minutes, Filter 
a partion using a 0.45-um PVDF filter, discarding the first 
5 mL of the filtrate. 

Standard preparation —Dilute a portion of the Cholate so¬ 
iution with Sodium chioride soiution, to obtain a solution hav- 
ing a known concentration of about 4.0 mg of sodium cho- 
late per mL, 

C hromatographic system (see Chromatography (621))—The 
liquid chromatograph is eauipped with a 220-nm detector 
and a 4.6-mm x 15-cm column that contains 5-pm packing 
17, The ffow ratę Es about 1.2 mL per minutę. Chromato- 
graph the Standard preparation , and record the peak re- 
sponses as directed for Procedurę: the column effidency is 
not less than 2000 theoretical plates; the tailing is not morę 
than 2.0; and the relative standard deviation for replicate 
injections Is not morę than 2.0%. 

Procedurę— Sęparately inject equa! voJumes (about 20 pL) 
of the Standard preparation and the Assay preparation En to 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks. CaTculate the concen¬ 


tration of the unbound cholate, C Tt in the Test preparation 
by the formula: 

Cs x (m / r s ) 

In which Ci is the concentration, in mg per mL, of sodium 
cholate in the Standard preparation; and r u and r$ are the 
cholate peak areas obtained from the Tesf preparation and 
the Standard preparation, re$pectively. Calculate the cholate 
binding capadty, in mEq per g of the labeled amount of 
coiestipol hydrochloride, by the formula: 

(1000 / 430.6)(Ccn - Ci)/Ni 

in which 1000 is a conversion coefflcient to g; 430.6 is the 
molecular weight of sodium cholate; Cch Is the concentra¬ 
tion, in mq per mL, of sodium cholate in the Cholate solu¬ 
tion; N is the number of Tablets taken to prepare the Test 
preparation; and i is the labeled amount of coiestipol hydro 
chioride, in g per Tablet. 


CoBistimethate Sodium 


R— C—Dbu-Thr-Dbii-Dbu-DlJU-BLeu-Leu-Dbu — Dbu-TłuJ 
N T 'R' M t ~R' N^R f & t R' 

IDtw n l- ff.^-diiimlnDbujyrpc ocidi R r* w «ht catiilin A 

cflmpfliwnL and CHjĆhHCHj^ >n Ihn colkilin 8 cfnpancnl, R* it tH^SC^Nai 

C 5 aH 10 5 NićNasO 28 S 5 (colistin A component) 1 749.82 
C57Hi03NieNa 5 O2fl5 5 (colistin S component) 1 735.79 
Colistimethate sodium. 

PentasodEum colfstinmethanesulfonate [8068-28-8; 

21 362-08-3]. 

» Colistimethate Sodium has a potency equiva- 
lent to not less than 390 pg of colistin per mg. 


Change ta read: 

Packaging and sto ragę—Preserve as described En 0 Pack¬ 
aging and Storage Reguirements (659), Injection Packaging, 
Packaging for constitution* (cn 

Labeiing—Where It is Intended for use in preparing inject- 
able dosage forms, the label States that it is stenie or must 
be subiected to further processing during Ehe preparation of 
rnjectable dosage forms. 

USP fteference standards (11)— 

USP Colistimethate Sodium RS 
USP Endotoxin RS 

GonstSfuted solution—At the time of use, it meets the 
requirements for Injections and Implanted Drug Products (1), 
Spedfic Tests, Compieteness and dar i ty of Solutions . 
Identification, Infrared Absorption (197K), 
pil (791): between 6.5 and 8.5, in a sofution containing 
10 mg per mL. 

Łoss on drying (731)—Dry about 100 mg, accuratefy 
weighed, in a capiflary-stoppered bottle in vacuum at a 
pressure not exceeding 5 mm of mercury at 60 Q for 3 hours: 
it loses not morę than 7.0% of its weight. 


Delete the following: 

*Heavy metals, Method ii (231): not morę than 0.003%. 

© (OfFiciaJ I-Jan-IÓIBJ 
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Free colistin—Di ssolve 80 mg in 3 mL of water, and add 
0,05 mL of silicotungstio acid solution (1 in 10): no immedh 
a te predpitate is formed, 

Other reguirements—Where the label States that Colis- 
timethate Sodium is Stenią it meets the reąuirements for 
Sten li ty and Bacteriol endotoxins under Colistimethate for in¬ 
jection. Where the label States that Colistimethate Sodium 
must be subjected to further processing dunng the prepara- 
tlon of injectablc dosage forms, it meets the reguirements 
for Bacteriol endotoxins under Colistimethate for tnjection. 


Change to read: 

Assay— 

Assay preparation— DissoIve a suitable ąuantity of Colts- 
timethate Sodrum, accurately weighed, in 2,0 mL of water, 
add a sufflcient accurately measured volume of *Buffer 
B.óm to obtain a solution having a convenient 

coneentration. 

Procedurę—Proceed as directed for Colistimethate Sodium 
under Antibiotics—Microbiol Assoys <81 ), using an accurately 
measured volume of Asscy preparation diluted quantrtativefy 
with *Buffer B.óm (C n n to yield a Test Dilution having a 
coneentration assumed to be equal to the median dose level 
of the Standard, 


Colistimethate for Injection 

» Colistimethate for Injection contains an amount 
of Colistimethate Sodium equivalent to not less 
than 90.0 percent and not morę than 120.0 per- 
cent of the labeled amount of colistin. 


Change to read: 

Packaging and storage—Preserve as described In * Pack¬ 
aging and Storoge Reguirements (659), Injection Packaging , 
Packaging for constitutionm (cnj imj> 20175 * 

USP Reference standards (11)— 

USP Colistimethate Sodium RS 
USP Endotoxin RS 

Constituted solution—At the time of use, Et meets the 
requirements for Injections and Impfanted Drug Products (1), 
Specific Tests f Compfeteness and cfońty of Solutions. 

Bactenal Endotoxifis Test <85)—It contains not morę 
than 2,0 USP Endotoxin Units per mg of colistin, 

Steii li ty Tests (71)—it meets the requirements when 
tested as directed for Membranę Filtrotion under Test for Ste - 
rility of the Product to be Examlned. 


Change to read: 

Other reguirements —It responds to the Identification test 
and meets the reguirements for ph t Loss on drying, % ( 0 ^ 1*1 
Han zola) and Free colistin under Colistimethate Sodium. It 
meets also the requirements for Uniformity of Dosage Units 
(905) and for Injections and Imalanted Drug Products (1), 
Specific Tests , Completeness and ciarity of Solutions and for 
Labeling (7), Labefs and Labeling for fnjectable Products. 


Change to read : 

Assay— 

Assay preparation 1 (where it is represented as being in a 
single-dose Container)—Constitute Colistimethate for Injec- 
tion In a volume of water, accurately measured, correspond- 
ing to the voiume of diluent specified in the labeling, Wlth- 
draw all of the withdrawabfe contents, using a suitable 
hypodermtc needle and syringe, and quantEtatively dilute 
with m Buffer B.óm (cni to obtain a solution naving a 

convenient coneentration. 

Assay preparation 2 {where the label States the quantity 
of colistin equivalent in a given volume of constituted sofu- 
tion)—Constitute Colistimethate for Injection in a vo!ume of 
water, accurately measured, corresponding to the volume of 
diluent specifiecł in the labeling, Quantitatively dilute an ac¬ 
curately measured volume of tne constituted solution with 
*Buffer B.óm {cu ua^iow) to obtain a solution having a eon- 
venient coneentration. 

Procedurę— Proceed as directed for Colistimethate Sodium 
under Antibfotics—Microbiol Assoys (81), using an accurately 
measured volume of Assay preparation diluted quantitatively 
with *Buffer B.óm to yield a Test Dilution having a 

coneentration assumed to be equa! to the median dose Ievel 
of the Standard. 



Colistin, sulfate. 

Colistins sulfate [1264-72-8]. 

» Colistin Sulfate is the sulfate salt of an an- 
tibacterial substance produced by the growth of 
Bacillus polymyxa var, colistinus , It has a potency 
equivalent to not less than 500 pg of colistin per 
mg, 

Packaging and storage—Preserve in tight contatners. 

USP Reference standards (11)— 

USP Colistin Sulfate RS 

Id entifi ca t i o n— 

A; Dissolve about 20 mg in 2 mL of buffer solution, pre- 
pured hy adjusting 50 mL of 1 M monobasic potassium 
phosphate with 1 N sodium hydroxide to a pH of 7.0, dilut- 
ing with water to 100 ml, and mixinq. Add 0.2 mL of 
ninhydrin solution (1 in 200 ) and boil: a purple color is 
produced. 

B: It meets the requirements of the tests for Sulfate (191), 
C: Uquid Chromatographic Identification Test — 

Mobile phase —Prepare a mixture of 0,1 M tri basie so¬ 
dium phosphate and acetonitnle (77:23), and adjust with 
phosphoric acid to a pH of 3.0, Make adjustments if neces- 
sary (see System Suitability under Chromotography (621)), 
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Standard solution —Prepare a solution of USP Colistin Suh 
fate RS in Mobile phase having a concentration of about 
6 mg per ml. Protect this solution from light. 

Test solution —Prepare a solution of Colistin Sulfate in Mo¬ 
bile phase having a concentration of about 6 mg per ml. 
Protect this solution from light 

Chmmatographic system (see Chroma tography {621»—The 
liquid chromatograph is eouipped with a 212-nm detector 
and a 4.6-mm x 25-cm column that contains 5-pm packlng 
LI. The flow ratę is about 1 mL per minutę. 

Procedurę —Separately inject egual volumes (about 10 pL) 
of the Standard solution and the test solution into the chro¬ 
matograph, and record the chromatograms. The chromato- 
gram obtained from the Test solution corresponds qualita- 
tively with that obtained from the Standard solution, 
exhibiting a major peak corresponding to colistin A and mi¬ 
nor peaks at relative retention times of about 0,55 (colistin 
B) and 0.8, 

H{79 1): between 4.0 and 7.0, in a solution containing 
0 mg per mL 

Loss on dryEng (731)—Dry about 100 mg, accurately 
weighed, in a capiilary-stoppered bottle in vacuum at a 
pressure not exceedlng 5 mm of merony at 60 s for 3 hours: 
It foses not morę than 7,0% of its weight. 

Assay— Proceed as directed for Colistin under Antibiotics— 
Microbial Assoys (81), 


Colistin Sulfate for Orał Suspension 

» Colistin Sulfate for Orał Suspension is a dry 
mixture of Colistin Sulfate wilfi or without one or 
morę suitable buffers, colors, diluents, disper- 
sants, and flavors. It contains the equivalent of 
not less than 90.0 percent and not morę than 
120.0 percent of tne labeled amount of colistin. 

Packaging and storage —Preserve in tight containers, 
protected from light. 

USP Reference standards (11)— 

USP Colistin Suffate RS 
Uniformity of dosage unlts (905)— 

FOR SOUD PACKAGED IN 5INGLE-UNIT CONTAINERS: meets the 

requirements. 

Dellverable vo!ume (698): meets the requirements. 
pH (791): between 5.0 and 6,0, in the suspension consti- 
tuted as directed in the labeling, 
loss on drylng (731)—Dry about 100 mg, accurately 
weighed, in a capiilary-stoppered bottle in vacuum at a 
pressure not exceeding 5 mm of mercury at 60° for 3 hours: 
it ioses not morę than 3.0% of its weight 

Change to read: 

Assay —Constitute Colistin Sulfate for Orał Suspension as di- 
recteci in the labeling. Proceed as directed under Antibiot¬ 
ics—Microbial Assays (81) using a n accurately me as u red vol- 
ume of this suspension, freshly mixed and free from air 
bubbles, diiuted quantitatively with *8pffer B.6m\ 
to yield a Test Dilution having a concentration assumed to 
be equal to the median dose level of the Standard, 


Colistin and Neomycin Sulfates and 
Hydrocortisone Acetate Otic 
Suspension 

» Colistin and Neomycin Sulfates and Hydrocorti¬ 
sone Acetate Otic Suspension is a sterile suspen¬ 
sion containing the equivalent of not less than 
90.0 percent and not morę than 135.0 percent of 
the labeled amount of colistin, not less than 
90.0 percent and not morę than 125.0 percent of 
the labeled amount of neomycin, and not less 
than 90.0 percent and not morę than 110.0 per¬ 
cent of the labeled amount of hydrocortisone 
acetate (CzjH^Oe), It contains one or morę suita¬ 
ble buffers, detergents, dispersants, and 
preservatives. 

NOTĘ— Where Colistin and Neomycin Sulfates and 
Hydrocortisone Acetate Otic Suspension is pre- 
scribed, without reference to the quantity of 
colistin, neomycin, or hydrocortisone acetate 
contained therein, a product containing 3.0 mg 
of colistin, 3.3 mg of neomycin, and 10 mg of 
hydrocortisone acetate per mL shall be 
dispensed. 

Packaging and storage —Preserve in tight containers. 

USP Reference standards (11)— 

USP Colistin Sulfate RS 
USP Neomycin Sulfate RS 
USP Hydrocortisone Acetate RS 

Sterłlity Tests (71): meets the reguirements, 0.25 mL from 
each Container being transferred directly to 90 mL of each 
medium. 

pH <791): between 4.8 and 5.2. 


Change to read: 

Assay for colistin —Proceed as directed under Antibiotics — 
Microbial Assoys (81), using a freshly mixed, accurately 
measured volume of Otic Suspension diiuted quantitatively 
and stepwise with *Buffer B.6* cn i-M«y> 2 oi 7 ) to yield a Test 
Dilution havinq a concentration assumed to be equal to the 
median dose ievel of the Standard. 


Change to read: 

Assay for neomycin —Proceed as directed under Antibiot¬ 
ics—Microbial Assoys (81), using a freshly mixed, accurately 
measured volume of Otic Suspension diiuted quantitatively 
and stepwise with *Buffer B.3% {cn i-m^zoit) to yield a Test 
Dilution having a concentration assumed to be equal to the 
median dose [evel of the Standard. 

Assay for hydrocortisone acetate— 

Reagent blank —Di lute 200 mL of 22 N sulfuric add with 
100 ml of dehydrated alcohol, 

Phenylhydrazine reagent —Dissolve 43.33 mg of phenylhy¬ 
drazine hydrochloride in 100 mL of Reagent Blank. 

Standard preparotion —Dis sol ve a suitable quantity of USP 
Hydrocortisone Acetate RS, accurately weighed, in chloro¬ 
form, and dilute quantitatively and stepwise with chloroform 
to obtain a solution having a known concentration of about 
10 pg per mL. 

Assay preparotion —Transfer 5,0 mL of Freshly mixed Otic 
Suspension to a 125-mL separator. Extract witn three 20-ml 
portions of chloroform, filtering each chloroform extract 
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through a pledget of cotton previously saturated with chlo¬ 
roform, collect the filtrates In a 100-mL volumetric fiask, dr- 
lute with chloroform to volume, and mix. Pipet 10 mL of 
this solution into a 100-mL vołumetric fiask, dilute wtth 
chloroform to volume, and mix, Pipet 20 mL of this solution 
into a 100-mL volumetrit fiask, dilute with chloroform to 
volume, and mix. 

Procedurę —Pipet 50 mL each of the Standard and the 
Assay preparation into separate 125 mL separatora, add 2 mL 
of OJ N sodium hydroxfde to each separator, shake, and 
allow the layers to separate, Fllter botn chloroform layers 
through glass wool, and collect the filtrates in separate 
beakers. Pipet two 20-mL portions of each chloroform fil- 
tratę into separate 125-mL separatora Add 25,0 mL of Phe- 
nylhydrazine reagent to one separator each of the filtrates 
from the Standard preparotion and the Assay preparation. re- 
spectively, and add 25.0 mL of Reagent blank to the remain- 
ing two separator* *. Shake alł four separators well, allow the 
layers to separate, and discard the chloroform layers. Dram 
the agueous layers into separate centnfuge tubes, and cen- 
trifuge for 2 minutes. Pipet 10 mL of each solution into sep¬ 
arate glass-stoppered test tubes. Place the tubes in a water 
bath maintained at a temperaturę of 60 Q for 30 minutes, 
then cool the solution to room temperaturę, Concomitantly 
determine the absorbances of the Solutions at the wave- 
length of maximum absorbance at about 410 nm, with a 
suitable spectrophotometer, using water to set the instru¬ 
ment. Calculate the quantlty, in mg, of hydrocortisone ace¬ 
tale (C^HajOe) in each mL of the Otic Suspension taken bv 
the formula: 

C(Ay — Aub /As — A ja) 

in whrch C is the concentration, in jig per mL, of USP Hy¬ 
drocortisone Acetate RS in the Standard preparation; A u and 
A 5 are the absorbances of the Solutions from the Assay prep¬ 
aration and the Standard preparation treated with Phenylhy- 
drazine reagent , re$pectively; and and A sa are the ab- 
sorbances of the solution from the Assoy preparation and the 
Standard preparotion treated with the Reagent blank, respee- 


Colfodion 


DEFINITION 

Collodion contains NLT 5.0%, by welght, of pyroxylm 


PyroxvNn 

40 ą 

Ether 

750 mL 

Akohoi 

250 mL 

To make about 

1000 mL 


To the Pyroxyiin in a suitable Container add the Akohoi and 
Ether f and insert the stop per into the Container Shake the 
mrxture occasionally untii the Pyroxylin is dissolved, 
[Cautiom—C ollodion is hfghly flammable,] 

IDENTIFICATION 

* A, 

Analysis: Hxpose a thin fayer to air, leaving a transpar¬ 
ent, tenaeious film. 

Acceptance criteria: The film of pyroxylin so obtained 
burns rapidly with a yelIow flarne, 

Analysis: Mix_with an egual volume of water, 
Acceptance critena: A vi$cid, stringy mass of pyroxylin 
is produced. 


ASSAY 

* PROCEDURĘ 

Sample: 10mL 

Analysis: Quickly pour the Sample into a tared fiask, 
insert the stopper, and wefgh the Assay charge ateu- 
rately, Remove the stopper, warm on a steam bath, and 
add 10 mL of water dropwise, with constant stirring, 
Evaporate the mixture on a steam bath, and dry the 
residue at 105° for 4 h, 

Acceptance criteria: NLT 5.0%, by weight 

OTHER COMPONENTS 

* Alcohol Determination <611} 

Interna! standard solution: Acetone and 1,2- 
dichloroethane (20:80) in a glass-stoppered graduated 
cylinder 

Standard stock Solutions: Transfer 10-, 20-, and 30-mL 
portions of dehydrated akohoi into separate 100-mL 
yolumetric flasks, dilute with 1,2-dichloroethane to vol- 
ume, and mix. 

Standard Solutions: Mix 10 mL of each Standard stock 
solution with 15 mL of 1,2-dichloroethane, 10 mL of 
hexane, and T 0.0 mL of internal standard solution in 
separate qlass-stoppered, 50-mL graduated cyłinders. 
Sample solution: To 10 mL of Collodion in a glass-stop¬ 
pered, 50-mL graduated cylinder add 7 5 mL of 1,2- 
dichloroethane, 10 mL of nexane, and 10.0 mL of Inter* 
nal standard solution. Mix, and allow the precipitate to 
settle. r 

Chromatographk system 
(See Chromatograpny (621), System Sukabllity.) 

Modę: CC 

Detector: Thermal conductrvrty 
Column; 1.8-m x 3,5-mm glass; packing S3 
Temperatures 
Column: 150 d 
Injection port: 200° 

Detector: 250 c 
Carrier gas: Helium 
FI o w ratę: 50 m L/min 
Injection volume: 4 jiL 
Analysis 

Sampies: Standard Solutions and Sample solution 
Calculate the reJative response factor, f t for each Stan¬ 
dard solution taken: 

Fm G IR, 

O = concentration of alcohol in the Standard 
solution , as a percentaae (v/v) 

Rj = peak response ratio of alcohol to acetone from 
the respective Standard solution 
Calculate the percentage of alcohol (C2H5OH) in the 
portion of Collodion taken: 

Result = Ry x f Q 

Ru - peak response ratio of alcohol to acetone from 
the Sample solution 

F a = averaqe of the IndMdual F values 
Acceptance cnterla: 22.0%-26.0% 

SPECIFłC TE5TS 

* SPECIFłC CRAVITY (841): 0.765-0.//5 

* Acidity 

Sample: 5 mL 

Analysis: Add the Sample to 5 mL of water. 

Acceptance criteria: The Iiqu3d separated from the py- 
roxy!in is not acid to litmus, 

ADDfTIONAL REQUVREMENT5 

* Packaging and Storage: Package in tight containers, at 

a temperaturę not exceeding 30°, remote from fire. 

* Labeling: The la bel bears a caution statement to the ef- 

fect that Collodion is highly flammable. 
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Flexibie Collodion 


DEFINITJON 

Prepare Flexibfe Collodion as follows. 


Camphor 

20..q 

Oastor Oli 

30 q 

Collodion, a suffident auantity to make 

1000 q 


Weigh the ingredients, successively, into a dry, tared bottle. 
Insert the stopper in the bottle, and shake the mixture 
until the Camphor is dissolved. 

IDENTIFICATION 

• A. 

Analysis: Expose a thin layer to air, leaving a transpar¬ 
ent, tenacious film. 

Acceptance criteria: The film exhlbits a drstinct odor of 
camphor. The fifm of pyroxylin so obtained burns rap- 
idly with a yellow flame. 

* B. 

Analysis: Mix with an equal volome of water. 
Acceptance critena: A visdd, stnngy mass of pyroxylin 
is produced. 

O TH ER COMPONENT5 
■ Alcohol Determination (611) 

Interna! standard solution: Acetone and 1,2-dichloro- 
ethane (20:80) in a glass-stoppered, graduated cylinder 
Standard stock Solutions: Transfer 10-, 20-, and 30-mL 
portions of dehydrated alcohol into separate TOO-mL 
volumetric flasks, dilute with T, 2 -dichloroethane to vof- 
umą and mrx. 

Standard Solutions: MIx 10 ml of each Standard stock 
solution with 1S mL of 1,2-ttichloroethane, 10 mL of 
hexane, and 10,0 mL of InternaI standard solution in 
separate, glass-stoppered, 50-mL graduated cyiinders. 
Sample solution: To 10 mL of Flexibfe Collodion in a 
glass-stoppered, 50-mL graduated cylinder add 15 mL 
of 1,2-dicnioroethane, 10 mL of hexane, and 10.0 mL 
of Internal standard solution i Mix, and allow the preeipi- 
tatę to set tle. 

Chromatographic system 

(See Chromo tog ropny (621), System Suita biiity.) 

Modę: GC 

Detector: Thermal conductiv!ty 
Column: 1, 8 -m x 3.5-mm glass; support 53 
Temperatures 
Column: 150° 

Injectłon port: 200 ° 

Detector: 250 c 
Carrier gas: Helium 
Ffow ratę: 50 mL/min 
Injection volume: 4 llL 
Analysis 

Samples: Standard Solutions and Sample solution 
Calculate the reiative response factor, F t for each Stan¬ 
dard solution laken: 

F = Cs/ft 

Ci - concentration of alcohol in the Standard 
solution, as a percentage (v/v) 
fls = peak response ratio of alcohol to acetone from 
the respective Standard solution 
Calculate the percentage of alcohol {C 2 H 5 OH) in the 
portion of Flexible Collodion taken: 

Result = Ru x F ą 

Ru - peak response ratio of alcohol to acetone from 
the Sample solution 

F a - average of the indivldual F value$ 


Acceptance critena: 21.O%-25.0% 

5PECIFIC TE5TS 

* Specific Gravity (841): 0.770-0.790 

ADDITJONAL REQU1REMENTS 

* PACKACING and Storage: Package In tight containers, at 
a temperaturę not exceeding 30*, remote from fire. 

® LabeunG: The labę! bears a caution statement to the eh 
fect that Hexible Collodion is highiy flammable. 


Colloidal Oatmeal 


DEFINmON 

Colloidal Oatmeal is the powder resulting from the grinding 
and further processing of whole oat grain meeting LLS. 
Standards for Number 1 or Number 2 oats (7 CFR 
8104 001). 

IDENTIFICATION 

* A. 

Analysis: Prepare a smooth mixture of 10 g of Colfoidal 
Oatmeal and 100 mL of warm water Stir for 10 min. 
Acceptance critena: The resulting slurry has a charac- 
teristic slippery feel and shows the development of 
silmy, viscous strands. 

* B. A water slurry is colo red reddlsh violet to deep blue 

by iodine TS. 

IMPURITIES 

* Articles of Botanical Orjgin, Toto! Ash (561): NMT 

2.5% on the dried basis 

SPECIFIC TE5TS 

■ Nitrogen Determinahon, Method I (461): NLT 2.0% on 
the dried basis 

* MlCROBIAL ENUMERATION TESTS (61) and TESTS FOR SPEC!- 
FIED MICROORCANISMS (62): The total aerobic microbial 
count does not exceed 10 1 cfu/g; the total comblned 
molds and yeasts count does not exceed 150 cfu/g. 

* Lass on Drving (731) 

Analysis: Dry a sample at 120 c for 4 h. 

Acceptance criteria: NMT 10% 

* PARTICIE Sm DlSTRJBUTION E5TIMATION BY ANALYTICAŁ 

SIEVIKG (786): NMT 3% of the total partides exceed 
150 jjm in size and NMT 20% of the total particles ex- 
ceed 75 pm in size. 

* FAT CONTENT 

Sample: 4 g from materiał previously dried under vac- 
uum at 10(r for about 5 h 

Analysis: Extract the fat from the Sample with anhy- 
drous ethyi ether, using a continuous extraction appara- 
tus, the extractfon period being 4 h at a condensation 
ratę of 5-6 drops/s. Evaporate the ether from the ex- 
tract, transfer it to a tared beaker, and dry at 100° to 
constant weight Perform a blank determination. Calcu¬ 
late the percentage of fat found, corrected for the 
blank. 

Acceptance criteria: NLT 0.2% on the previously dried 
basis 

* VlSCOSITY—ROTATIONAL METHODS (912) 

Sample solution: Transfer 25 g of Colloidal Oatmeal in 
smali portions, with stirring at 1000 rpm over a 1-mIn 
period, to 500 mL of water contaSned In a beaker, 
maintained at 45° and eguipped with a variable speed 
mixer. Stir for 5 min after the addition of the last por- 
don of oatmeal. Allow the suspension to stand for 90 
min, and equifibrate to ambient temperaturę. Stir the 
suspension at 800 rpm for 1 min. 

Apparatus: Epuip a suttable rotational viscometer with 
a sptndle having a cylinder 1.88 cm in diameter and 
6.25 cm high attached to a shaft 0.32 cm in diameter, 
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the distanee from the top of the cylinder to the lower 
tip of the shaft being 0,75 cm, and the immersion 
depth being 8,15 cm (No. 1 splndle). 

AnaJysrs: Determine and record the yiscosity of the sus- 
pension, with the spindle rotating at 60 rpm, Conyert 
to centipoise by multiplying the reading by the coo 
stant for the ylscometer splndle and speecf empioyed. 
Acceptance arteria: The average of fhree yiscosities 
obtained is greater than 1 and less than 100 
centipoises. 

ADDITIONAL REQUSREMENT5 

o Packaging and Storage: Preserve in wefl-closed 
containers. 


Construct Humań Fibroblasts In Bilayer 
SynthetSc Scaffold 

DEFINITION 

Construct Humań Fibroblasts in Bilayer Synthetic Scaffold <s 
a nonIMng monolayer skin substitute derived from neona- 
tal foreskins, It is composed of fibroblasts, an extracellular 
matrix, and a nylon mesh bonded to a transparent, semi- 
permeable silicone membranę. Humań fibroblasts are 
seeded onto the nylon mesh. The fibroblasts proliferate 
within the nylon mesh and secrete human matrix pro- 
teins. Following freezing, no cellular metabolic activity re- 
mains, 

The fibroblast-cell banks, from which Construct Human Fi¬ 
broblasts In Bilayer Synthetic Scaffold is derived, test neg- 
ative for human and animal yiruses and retraviruses, and 
are aJso tested for noimal celi morphology, human karyol- 
ogy, and Isoenzymes. Matemal blood sera are tested for 
evidence of infection with human immunodeficiency virus 
types 1 and 2, hepatitis B and C yiruses, sy pb ii is, and 
human T-lymphotropic virus type 1, and are found nega- 
tlve for the purpose of donor selection. 

Construct Human Fibroblasts in Bilayer Synthetic Scaffold is 
manufactured with sterile components under aseptic con- 
ditions within the finał package. Al! materials dehved from 
bovine sources orlglnate from countries free of bovine 
spongiform encepnaiopathy. During subsequent screenlng 
of the fibroblast celi strain at yarious stages in the manu- 
facturing process, testing for these same yiruses, as we!l as 
Epstein-Barr vlrus and human T-lymphotropic virus type 2, 
is carried out and found to be negatiye* The finał product 
is inspected and tested to ensure that the product meets 
specifications. 

SPECIFIC TESTS 

* Histological Characterization 

Buffered formalin: Prepare a solution containing 10% 
(w/v) formaldehyde solution and 1.0%-1,5% methano! 
in a suitable buffer, adjusted to a pH of 6.8-7.2J 
Preparation of tissue for staining; Cut Construct 
Human Fibroblasts in Bilayer Synthetic Scaffold into 
3-mm x 3-mm sections. Place three sections into suita- 
ble histological tissue tassettes, 2 and insert the cassettes 
into suitable histological cassette basket(s), 3 
tmbedding and sectioning: At a temperaturę of 4U U , 
sequentlaffy immerse the histological cassette basket(s) 
in separate Solutions of Buffered formalin (2 h), two 
changes of 80% afcohol (30 min/step), afcohol (30 
min), three changes of dehydrated alcohol (30 min/ 
step), suitable histological xylene substitute (30 min), 4 

1 A suitable Buffered formalin tan be obtained from VWR International, 1310 

Goshen Pkwy,, West Chester, PA 19380, 

2 A suitable histological tissue cassette can be obtained from Sakura Finetek U. 

$.A. ( Inc., 1 750 West 214lh 5L, Torrance, CA 90501. 

3 A suitable histological tissue cassette bas ket can be obiained from Sakura 

Finetek U,SA r Inc., 1750 West 214th St., Tor rance, CA 90501. 

A suitable histological xylene substitute is Gtrosolve® Clearing Agent, avalla- 

ble from Fisher Sdenttflc, 200 Park Ln., Pittsburgh, PA 15275. 


and two changes of suitable xylene substitute (30 min/ 
step). Immerse the histological cassette basket(s) Into 
molten paraffin 5 & that is at a temperaturę of 60° for 30 
min. Remoye the cassette basket(s), and immerse in a 
fresh Container of moften paraffin af 60° for 60 min. 
Remove the histological tissue cassette from the Con¬ 
tainer and basket, and disassemble. Fili preheated em- 
bedding molds with molten paraffin heated to 56 n “óO Q , 
and place on top of a preheated warming platform that 
is designed for histology work. Transfer Construct 
Human Fibroblasts in Bilayer Synthetic Scaffold spęd- 
mens from the cassettes ustng forceps, and place spęd- 
mens into indmdua! molds. Orient the specimens in 
molds so as to cut cross-sections. Cod the paraffin by 
sliding the mold down the platform to its cool side un- 
til the paraffin has sdidified* Malntain specimen orienta- 
tion with forceps during coolrng, removing the forceps 
when the paraffin becomes translucent. SJide the parać 
fin błock onto a histological cofd piąte to rapidiy cool 
the błock, Trlm the paraffin błock with a new single- 
edged razor blade to form a rectangle or sfight trape- 
zoid to within 5 mm of the tissue mass, tf necessary, 
Cool the błock at 4 D for 15-30 min. Clamp the tissue 
błock into the błock holder of the microtome. Fili a his- 
tdogical tissue flotation water bath with fresh water, 
add an appropriate amount of a suitable histological 
adhesive, ć and heat to 5° less than the melting point of 
the paraffin. Properly mount and adjust the tissue and 
paraffin błock into a microtome. Set the microtome to 
make cuts 5 pm thick with a blade angle of 5 ± 2°. 

Insert a sharp stainless steef microtome knlfe that has 
been properly honed, or a new disposable microtome 
knife, into the knife holder. Cut a ribbon that contains 
6-10 sections of Construct Human Fibroblasts in Bilayer 
Synthetic Scaffold. Pick up the ribbon with forceps, and 
stretch it across the tissue flotation water bath, Separate 
2-3 adjacent sections from the ribbon on the water 
bath, The selected sections shoutd not be compressed, 
wrinkfed, or scratched. Pick up the sefected sections by 
dipping a microscope slide into the water bath under 
the floating sections, and gentiy lift the siide out of the 
water. For each staining procedurę, prepare three slides 
from each of the three starting Construct Human Fibro¬ 
blasts in Bilayer Synthetic Scafrold 3-mm x 3-mm sec¬ 
tions. Al Iow the mounted sections to air-dry completely, 
or dry the slide in a 60° oven for 1 h, 
Hematoxylin-eosin staining 

HematOKylin-aicohol solution: Dissoive 2.5 g of hem- 
atoxylin in 25,0 mL of dehydrated alcohol with 
heatlng. 

Potassium aium solution: Dissolye 50.0 g of potas- 
sium alum m 500 mL of water with heating. 
Hematoxylin stamfng solution: Mix Hematox - 
yiin-alconoi solution and Potassium alum solution. Bnng 
to a boif as rapidiy as possfble with constant stirring, 

Do not heat for morę than 1 min. Slowly add 0.185 g 
of sodium todate. Reheat to a simmer until the sotu- 
tion becomes a deep Purple, Remoye from heat, and 
guickiy cool. Fiiter daily before use, 

10% acid alcohol: Ado 5,0 mL of hydrochloric add to 
495 mL of 70% alcohol. 

Eosin solution: Dissolve 1 g of eosin Y in 100 ml of 
aicuhol. FilLer daily befuie use, 

Analysis: Seguentially Immerse the microscope sfide 
with affixed tissue, as prepared in Preparation of tissue 
for staining , in three changes of a suitable histological, 
aiiphatic xy!ene substitute (2 min/step), three changes 
of dehydrated alcohol (1 min/step), alcohol (20 s), 
running tap water rinse (1 min), HematQxylin staining 
solution (4-5 min), running tap water rinse (1 min), 

4 A suitable paraffin for use is Tissue Prep* 2 Embeddmg Media, availabte 

from Fisher Ścientlfte, 200 Park Ln,, Pittsburgh, PA 15275. 

& A suitable histological adhesive for use is Histosllde® Adhesive H which can be 
obtained from Poły Sdentiffc Research Corp T , 70 Cleveland Ave, f Bay Shore^ 

NV 11 706-1282. 
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10% acid alcohoi (15 s), running tap water rinse (1 
min), a suitable bJuing reagent 7 * (20-30 s), running tap 
water rinse (1 min), alcohoi (20 s), Eosin solution 
(10-20 s, until a reddish-brown coior is obtained in 
the tissue), three changes of dehydrated alcohoi (10 s/ 
step), and three changes of a suitabJe histological xy- 
Eene substitute (10 s/step). Adjust the above immer- 
sion times as needed to suitably stain the tissue, Re- 
move the slide from the last histological xylene 
substitute wash, and biot dry the back of the slide. Do 
not a(low the tissue to dry. Affix a coverslip over the 
tissue using a coverslip mountant. 

Acceptance criteria: Using USP Construct Humań Fi¬ 
bro olasts in Bilayer Synthetic Scaffold Reference Photo- 
micrograph 1 (hematoxylin-eosin stained) 0 for com- 
parison, the nylon-scaffold mesh, silicone membranę, 
and secreted collagen-based matrix are present, and 
the tissue contains normal human fibroblast distributed 
throughout the secreted matrix, and resembles normal 
human papiliary dermis. The fibroblasts appear elon- 
ated and spindle shaped. The tissue contains about 
0 fi celfs/cm 2 and about 500 cells/mm along the 
section. 

Collagen staining 

Bouins' solution: Mix 75.0 ml of 1.22% picric acid 
solution, 25.0 L of dimethoxymethane, and 5.0 L of 
acetic acid, 

Wergert's iron hematoxylin solution A: Dissolve 1,0 g 
of nematoxyltn in 100 ml of alcohoi. 

Weigerds fron hematoxyltn solution B: Mix 4.0 ml 
of 29% ferric chloride, 95.0 mL of water, and I.OmL 
of hydrachloric acid, 

Weigert's iron hematoxylin working solution: Com- 
bine Weigerds iron hematoxvfin solution A and Weigert's 
iron hematoxylin solution B (1:1), Pass the solution 
through a suitabie filter of 0.45-pm pora size, Prepare 
fresh as needed. 

GomorPs trichrome solution: Mix 1.0 ml of acetic 
add and 100 mL of water. Dissolve 0.6 g of chromo- 
trope 2R, 0,3 g of Fast Green FCF, and 0,6 g of 
phosphotungstlc add. 

1% acetic acid: Dilute 1 ml of glacial acetic add with 
water to make 100 mL of solution. 

Analysis: Seąuentially immerse the microscope sfide 
witn affixed tissue, as prepared in Preparatbn of tissue 
for staining, in three changes of a suitabie histological, 
aliphatic xylene substitute (2 min/step), three changes 
of dehydrated alcohoi (1 min/step), alcohof (20 s), and 
running tap water rinse (1 min). Immerse the slide in 
Bouins^soiution , and place In a 42° water bath for 1 h. 
Rinse the slide in water for 10 s. Seguentiaily immerse 
the slide in Weigert's iron hematoxylin working solution 
(10 min) and running tap water rinse (10 min). Rinse 
the slide in water for 10 s, and immerse in Gomori's 
trichrome solution (3-5 min), Rinse the slide in 1% ace¬ 
tic add for 20 s. Sequentially immerse the slide in 
three changes of alcohoi (10 s/step) and three 
changes of a suitabie histological, aliphatic xylene sub¬ 
stitute (10 s/step), Affix a coversfip over the tissue us¬ 
ing a suitabie covers!ip mountant. Nucie! will stain 
black; cytoplasm, keratin, and muscle fibers will stain 
red; and collagen and mucin will stain blue. 

Acceptance crfteria; Using USP Construct Human Fi¬ 
broblasts in Bilayer Synthetic Scaffold Reference Photo- 
micrograph 2 for compartson, collagen is found 
throughout the extraceliu!ar matrix. The tissue con¬ 
tains normal human fibroblast distrlbuted throughout 
the secreted matrix and resembles normal human pap- 
Miary; dermis, muscle fibers, and keratin are absent, 

7 A suitabie biulng reagent can be obtalned from Sigma-Aldrkh Corp., P.O. 

Box 14508, St. Louis, MO 631 78. 

0 These photomicrographs are available as a CD from the USP Reference Stan¬ 

dard* collection, availabie to the user through USP Customer Servlces Ł Jo 

order these and other Reference Standard*, cali 1-800-227-8772 (Ui, and 

Canada), +1-301“881-0666 or 00-80G-4875-5555 (seiect Europę); or go On¬ 

line to www,usp,org. Order item number 1535857, 


Distribution of fibronectin 
Tris-saline buffer: Combine 0.1 M tris-(hydroxy- 
methy[)aminomethane hydrochioride and 0.15 M so¬ 
dium chloride, and adjust to a pH of 7.8. 

3% Hydrogen peroxide: Dilute 30 mL of hydrogen 
peroxide with water or methanol. 

Diaminobenzidine solution: Use a suitabie sotution. 9 
Hematoxy!in staining solution: Prepare as directed 
for Hematoxylin-eosin staining. 

Analysis; The microscope slide with affixed tissue as 
prepared in Preparadon of tissue for staining Ss dried 
either overnight at 37° or for 1 h at 60°. The micro- 
scope slide with affixed tissue as prepared in Prepara- 
tion of tissue for staining is seguentiaily immersea in 
three changes of a suitabie histological, aliphatic xy- 
lene substitute (2 min/step), three changes of dehy¬ 
drated alcohoi (1 min/step), alcohoi (20 s), and run¬ 
ning tap water rinse (1 min). Sequentially immerse the 
slide in Tńs-saline buffer (10 min), 3% hydrogen perox- 
ide (30 min), three changes of Tris-saline buffer (1 min/ 
step), a suitabie normal rabbit serum 10 * * (30 min), water 
(5 min), and three changes of Tris-saline buffer (1 min/ 
step). Incubate the slide with a suitabie solution of 
rabbit anti-human fibronectin antibody/ 1 diluted using 
a suitabie antibody diluent 17 to an antibody concentra- 
tion of 21.0 ± 2.1 mg/L for 1 h, 5equentśafly immerse 
the slide in water (5 min) and three changes of Tris- 
saline buffer (1 min/step). Place enough drops of a bio- 
tinylated goat anti-raboit antibody solution 13 to cover 
the tissue section, and incubate for 30 min. Sequen- 
tially immerse the slide in water (5 min) and three 
changes of Tris-saline buffer (1 min/step). Pface enough 
drops of a streptavidin conjugated horseradish perox- 
idase solution 14 to cover the tissue section, and incu¬ 
bate for 30 min. Sequential]y immerse the slide in 
water (5 min) and three changes of Tris-saiine buffer (1 
min/step), Incubate the slide with Diaminobenzidine so¬ 
lution for 1-5 min, until a suitabie difference In stain- 
mg b seen by comparlson with a contro! in which the 
fibronectin (primary) antibody is omitted. Sequenttally 
immerse the slide in water (1 min), Hematoxylin stain¬ 
ing solution (4-5 min), and water (1 min). Do not al- 
low the tissue to dry, Affix a coverslip over the tissue 
using a low-viscosity, aqueous, synthetic-resin coverslip 
mountant, 

Acceptance cnteria: Using USP Construct Human Fi¬ 
broblasts in Bilayer Synthetic Scaffold Reference Photo- 
micrograph 3 (aiaminoben7idine-hematoxylin stained) 
for comparison, fibronectin binds to collagen and is 
found throughout the extracellular matrlx. Fibronectin 
is found colocalizing with the collagen fibers. The in- 
tensity of staining may vary from region to region of 
the slide. 

* WlETABOUC ACTIV(TV ASSESSMENT 

DPBS solution A: Dissolve 1.32 g of cafcium chloride 
and 1.21 g of magnesium sulfate beptahydrate in 2 L of 
water, 

DPBS solution B: Dissoive 80.0 g of sodium chloride, 

2.0 g of potassium chloride, 11.5 g of dibasic sodium 
phosphate, 2.0 g of monobasic potassium phosphate, 
10.0 g of glucose, 0.36 g of sodium phosphate, 0.5 g of 
streptomycin sulfate, and 1,000,000 USP Units of peni- 
citlin G sodium in 8 L of water. 


9 A suitabie Diaminobenzidine solution ean be obtained From Sigma-Aldrich 
Corp., P.O. Box 14508, St. Louis, MO 63178; catalog number D-6815. 

10 A suitabie normal rabbit serum can be obtained from Dako Corp,, 6392 Via 
Real, Carplnteria, CA 93013, 

51 Suitabie rabbit anti-human fibronectin antlbodies can be obtained from 
Dako Corp,, 6392 Via Real, Carpinteria, CA 93013, 

12 Suitabie antibody dtluent can be obtained from Dako Corp., 6392 Vta Real, 
Carplnteria, CA 93013. 

Ta Suitabie biotinylated goat anti-rabbit antibody solution can be obtained 
from BioGene*, 4600 iNorrfs Canyon Rd,, San Ramon, CA 94583. 

14 A suitabie streptavidin conjugated horseradish peroxidase solution can be 
obtained from BioGenex, 4600 Norris Canyon Ra„ San Ramon, CA 94583, 
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DPBS working solution: Mjx DPBS soiution B and DPBS 
soiution A (8:2). Pass the solution through a filter of 
0.22-j.Lm porę size. 

Dulbecco's modified Eagle's tissue culture medium: 
Prepare a solution that contains the components listed 
in Tabie 1. 


labie 1 


Component 

mq/L 

Calcfum chioride 

264,9 

Ferric nitrate nonahydrats 

0.10 

Potassium chioride 

400,0 

Maanestum suEfate heptahydrate 

200,0 

SodEum chioride 

4400.0 

Sodium bicarbonate 

3700.0 

Sodium phosphate, monobask fmonolwdrate) 

125,0 

Dextrose 

4,500.0 

Phenol red 

15.0 

Sodium pyruvate 

110.0 

uArainine hydro chioride 

84.0 

L-Cystine 

48,0 

Amfnoacetic acid 

30.0 

L-Histidine hydrochloride monohydrate 

42.0 

L-lsoleucine 

104.8 

L-leucine 

104,8 

L-Lvsine hydrochloride 

146.2 

L-MethEonine 

30.0 

L-Phenylalanine 

66,0 

L-Sertne 

42.0 

L-Threonine 

95,2 

L-Tryptophan 

16.0 

L-Tyrosine 

72.0 

LValine 

93.Ć 

D-Calcfum oantothenate 

4.0 

Cholinę chioride 

4,0 

Folie add 

4,0 

Inositol 

7,0 

NicotEnarpjde 

4.0 

Pvridoxine hydrochloride 

4.0 

Riboffayin 

0.40 

Thiamine hydrochloride 

4,0 


L-Glutamine solution: Prepare 100 mL of a solution 
containing 29.2 g of L-giutamine. 

Sodium pyruvate soiution: Prepare 100 mL of a solu¬ 
tion containing 1,10 g of sodium pyruvate. 
Aniibrotic-antinnycotfc solution: Prepare 100 mL of a 
solution containing 0,85 g of sodium chioride, 10,000 
USP Units of penidlfin G sodium, 10,000 pg of strepto- 
mycin (base) ; and 25 \ig of amphoteridn B In water, 
Assay stock medium: Mix 1000 mL of Duibecco's modi- 
fiea EagleT tissue culture medium, 10 ml of L-Glutamine 
solution , 10 mL of Sodium pyruvate solution f 10 mL of 
Antibiotic-antlmycotic solution, and 20 mL of fetal bovine 
serum, 15 

MTT-assay solution: Dissolve 0,50 g of 3-{4,5- 
dimechyIthEazol-2-yl)-2,5 dfphenyl tetrazolium bromide 
in 1 L of Assoy stock medium, using constant stirring. 
Sterilize the solution by passtng it through a filter of 
0,2-pm porę size. 

MTT formazan stock solution: 100 pg/mL of 1-(4,5~ 
dimethylthiazoi-2-yl)“3,5-diphenylformazan in isopropyi 
alcohoi 

MTT formazan calibration Solutions: 15, 30, 45, 60, 
and 75 pg/mL of MTT formazan, using MTT formazan 
stock solution and diluting with isopropyi alcohol 

15 A suEtable fetal bovfne serum tan be obtained from HyClone, 925 West 
1800 South, Lagan, UT B4321; calafog number 5H30G70.03. 


Analysis: Thaw Construct Humań Fibroblasts in Bilayer 
Synthetic Scaffold by placing the tissue, strll in its ethyl 
vinyl acetate bag, in a water bath heated to between 
34° and 37 d for 2-3 min. The minimum amount of 
water in the water bath is 2 L/Constmct Humań Fibro- 
błasts in Bilayer Synthetic Scaffold unit. Cut three 
11 -mm x 11 -mm sections of Construct Humań Fibro- 
biasts in Bilayer Synthetic Scaffold, and immerse the 
sections into sępa ratę, 3.0-mL portions of MTT-ossay 
solution. Incubate for 2 h at 3 7 ±2° in a 3%-7% 

CO^-air environment with shaking on an orbita! shaker 
at 150-200 rpm. After incubation, remove from the 
37°, 394-7% COr-air environment Remove the MT- 
T-assay soiution, and rinse twice with DPBS working so¬ 
iution ♦ immerse the Construct Humań Fibroblasts in Bi¬ 
layer Synthetic Scaffold In 2 mL of isopropyi alcohol, 
and incubate at ambient temperaturę for 1 h with shak¬ 
ing on an orbital shaker at approximately 125 rpm. 
Transfer 2Q0-pL aliguots of the five MTT formazan cali - 
bration Solutions , in triplicate, and 200 -jlłL afiauots of the 
three isopropyi alcohol extracts of Construct Humań Fi¬ 
broblasts in Bilayer Synthetic Scaffold to a suitable 
96-well, flat-bottom piąte. Read the absorbance of each 
aliguot at 540 nm, using 200 i lL of isopropyi alcohol as 
the blank. 

Plot the responses of fhe MTT formazan calibration Solu¬ 
tions versus concentration, in pg of MTT formazan/mL, 
and cakulate the regressEon linę using the least- 
squares method. 

System suitability reqijirements: The test is consid- 
ered valid if the regression linę has a $quare of the 
correlatlon coefficient NLT 0.95, 

Acceptanee crlterta: The absorbance value of indiyiduai 
Construct Humań Fibroblasts in Bilayer Synthetic Scaf¬ 
fold sections at 540 nm is less than 0.1. 

■ DNA CONTENT 

Celi culture water: Stenie water containing NMT 0,005 
USP Endotoxin Unit/mL 

DNA extraction buffer: Transfer 850 mL of Celi culture 
water to a stenie, 1-Lgraduated Container. Dissolve 
12.110 g of 2-amino-2-hydroxymefhyl-1,3-propanediol, 
3.802 g of edetate disodium, 23.380 g of sodium chlo- 
ride, and 0.080 g of sodium dodecyl sulfate, with stir- 
rinq, Adjust with 1 N hydrochloric add or 1 N sodium 
hyoroxfde to a pH of 7,0. Dilute with Ceil culture water 
to 1 L 

Proteinase K solution: Prepare a soiution of Tri- 
tirachium album proteinase K in 10 mM of 2-amino- 
2-hydroxymethyi-l,3*propanediol, adjusted to a pH of 
7.5, having an activity of 600 units/mld 6 
Working DNA extraction buffer: Add 1.22 mL of Pro¬ 
teinase K solution to 38.78 mL of DNA extraction buffer, 
and mix. 

Dilution buffer: Transfer 850 mL of Ceil culture water to 
a steriie, 1-L graduated Container, Add 1,211 g of 
2-amino-2-hydroxymethyl-1,3-propanediol, 3.802 g of 
edetate disodium, and 5,844 g of sodium chioride, with 
stirring. Adjust with 1 N hydrochloric add or 1 N so¬ 
dium nydroxide to a pH of 7.0, Dilute with Celi culture 
water to 1 L. 

DPBS without Ca + +, Mg ++ solution: Prepare a soiution 
containing 8.00 g/l of sodium chloride, 1.15 g/L of di- 
basic sodium phosphate (anhydrous), 0.20 g/L of potas- 
sium chioride, and 0.20 g/L of monobasic potassium 
phosphate in water, 

Calf thymus DNA solution: Prepare a soiution contain- 
tng 1 mg/L of calf thymus DNA in DPBS without Ca *+, 

Mg ++ solution , mix[ng thoroughly for 12-24 h at ambi¬ 
ent temperaturę, Difute the resulting solution with DPBS 
without Ca + -, Mg++ soiution to prepare a solution con¬ 
taining 50 pg/mL of calf thymus DNA, mixing thor¬ 
oughly on a vortex mixer for 10 min. 

14 A suitable Proteinase K soiution can be obtarned from Rodie Diagnostlcs 

Corp., Rodie Applied Sciences, KO. Box 50414, 9115 Hague Rd„, mdisnapo- 

Jis, EN 46250-0414, 
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Calf thymus DNA calibration Solutions: Prepare four 
calibration Solutions containing 5, 10, 15, and 20 pg/ 
ml_ of calf thymus DNA, using Calf thymus DNA soiu- 
thn , and difuting with DPBS without Ca *+ t Mg + + 
solution. 

DNA staining solution: Prepare a solution containing 
0.5 pa of 2T(4-hydrGxyphenyl)-5-(4-rnethyL1“plper- 
azrny[)-2,5'-bi(1 H-benzimidazole) trihydrochloride pen- 
tahydrate/mL of Dilution buffer. Storę in low-actinic 
glassware. 

Anafysis: Thaw Construct Humań Fibroblasts in Bifayer 
Synthetic Scaffold by placing the tissue, still in its ethyl 
vinyl acetate bag, in a water bath heated to between 
34° and 37° for 2-3 min. The minimum amount of 
water in the water bath Es 2 L/Construct Humań Fibro- 
blasts En Bilayer Synthetic Scaffold unit. Cut three 
11-mm x 11-mm sections of Construct Humań Fibro¬ 
blasts in Bilayer Synthetic Scaffold. To each of three 
microcentnfuge tubes add 1 mL of DPBS without Ca + g 
Mg ++ solution, Immerse a single Construct Humań Fibro¬ 
blasts in Bilayer Synthetic Scaffold 11 -mm x 11 -mm 
section into each microcentnfuge tubę to remove the 
cryopreservatEve. Aspirate the DPBS without Ca++, Mg~ + 
solution from each tubę, and replace with 1 mL of Work- 
ing DNA extraction buffer ; ma king surę that each Con¬ 
struct Humań Fibroblasts in Bilayer Synthetic Scaffold is 
completely submerged in the extraction buffer. Incu- 
bate the sam pies in a 5ó°-60° water ba th for 4—1 8 h, 
Sonicate for 10-15 s using an ultrasonic celi disrupter 
to achteve complete cellular disruption of the tissue and 
to mix the contents of the tubę. Centrifuge the 
microcentrifuge tubes at 12,000-15,000 x g to pellet 
non-DNA materiał. Transfer three 50-pL aliguots of each 
sample supernatant to IndMdual wells of a 96-well 
black piąte suitabte for performing fluorescent analysis. 
Transfer triplicate 50-pL aliquot5 of each of the Calf thy¬ 
mus DNA calibration Solutions to the 96-well piąte, as 
well as a 50-pL aliguotof DPBS working solution for the 
blank. Add 150 pL of DNA staining solution to all Wells 
containing the tissue samples, Coff thymus DNA calibra¬ 
tion Solutions, and the blank. Cover with aluminum foil, 
and place In a dark cabinet for 30-45 min at 1 5 D -30 D . 
Read the fluorescence of each well, using an excitation 
wavelength of 355 nm and an emission wavdength of 
460 nm, blanking against the DPBS without Ca + % Mg^ 
solution well. Plot the responses of the Calf thymus DNA 
calibration Solutions versus concentratlon, in pg/mL of 
calf thymus DNA, and calcu la te the regression linę us¬ 
ing the least-squares method. The test is considered 
vafid if the %CV of the replicate values is less than 
15%, the slope is 4.48-6.27, the y-intercept is between 
-2.04 and 3.65, and the sguare of the correlation coef- 
ficient is NLT 0.990. From the regression linę so ob- 
talned, determine the amount of DNA, in pg/11-mm x 
11-mm sample. 

Acceptance crfteria: The amount of DNA of an individ- 
ual Construct Humań Fibroblasts In BElayer Synthetic 
Scaffold 11-mm x 11-mm section is between 6 and 
14 pg. 

* Total Collagen Content 

DPBS without Ca ++ , solution: Proceed as directed 
for DNA Content. 

DPBS with Ca t+ , solution: 8.00 mg/mL of sodium 
chlonde, 1.15 mg/mL of dibasic sodium phosphate (an- 
hydrous), 0.20 mg/mL of potassium chloride, 0.20 mg/ 
mL of monobasic potassium phosphate, 0.10 mg/mL of 
magnesrum chloride hexahydrate, and 0.10 mg/mL of 
cafcium chloride (anhydrous) in water 
Collagenase extracdon solution: At least 250 Units/mL 
of Clostridium histolyticum collagenase, type 2, in DPBS 
with Co ł % Mg*' solution 

2% Acetic add solution: Mix 10 mL of acetic acid with 
490 mL of water. 

Collagen standard stock solution: 2 mg/mL of cofla- 
gen, type I, in 2% Acetic acid solution 


Collagen calibration standards: Cut polyglactin mesh 17 
into seventeen 11-mm x 11-mm squares, and place 
one sguare Into 1 7 individual wells of a 24-well piąte. 
Each well of the 24-well piąte has a surface area of 
220 mm 5 and a volume of 3.5 mL, In quadruplicate, 
prepare wells containing 0.050, 0.100, 0.200, and 
0.400 mg of collagen by adding 25, 50, 1 00, and 
200 pL, respectEvely, of the Collagen standard stock solu¬ 
tion. The remaEning well to whicn no Collagen standard 
stock solution has been added is used as the blank. Al- 
low the wells to air dry. 

Sirius red solution: 1 mg/mL of Direct Red 80 in satu- 
rated picric acid 

1% (p-terTGctylphenoxy) polyethoxyethanol solu¬ 
tion: Mix 10 mL of (/>ferTOctylphenoxy) polyethoxy- 
ethanol in 990 ml of DPBS with Ccm, Mg++ solution. 
Anafysis: Thaw Construct Humań Fibroblasts in BElayer 
Synthetic Scaffold by placing the tissue, still in its ethyl 
vinyl acetate bag, in a water bath heated to between 
34° and 37° for 2-3 min, The minimum amount of 
water in the water bath is 2 L/Construct Humań Fibro¬ 
blasts in Bilayer Synthetic Scaffold unit. Cut three 
11-mm x 11-mm sections of Construct Humań Fibro¬ 
blasts in Bilayer Synthetic Scaffold. Place each test sec¬ 
tion into separate wells of a 24-well piąte. Add 200 pL 
of 1% (p-tert-OctylphenQxy) polyethoxyethonol solution to 
each sample. Shake on a rotating platform shaker at 
100-150 rpm for 60-70 min at room temperaturę, As¬ 
pirate off the 7% (p-tert-Octylphenoxy)poiyethoxyethanol 
solution , and rinse three times with 2 mL of DPBS with¬ 
out Ca ++ Mg ++ solution. Transfer each of the collagen 
standards to tndlvidual wells of the 24-well piąte. Add 
0,5 mL of Sirius red solution to each test sample and 
collagen standards. Shake on a rotating platform shaker 
at 100-150 rpm for 60 min at room temperaturę. Aspi¬ 
rate off the Sirius red solution from each welL Rinse each 
well twice with 2 mL of DPBS without Ccr+% Mg + + solu¬ 
tion. Add an add i tion al 2 mL of DPBS without Ca ++, Mg ++ 
soiution to each well, and allow to stand for 2 min. 
Aspirate off the DP8Ś without Co H , Mg" solution , and 
rinse twice morę with 2 mL of DPBS without Cer 4 , Mg* + 
solution. Aspirate off all traces of DPBS without Ca ++ f 
Mg * solution. Add 0.5 mL of Collagenase extraction solu- 
tion to each welt containing the Collagen calibration 
standards . Add 2.0 mL of Collagenase extmction solution 
to each wel! containing test samples. Rotate the piąte 
on an orbita I rota tor at 150 rpm for 90 min at 37°. 
Transfer 200 pL from each well, to a suitabfe 96-well, 
flat-bottom piąte. Read the absorbance of each aliquot 
at 540 nm. Dllute the Construct Humań Fibroblasts in 
Bilayer Synthetic Scaffold sample preparatlon further 
with DPBS without CaMg* solution if the absorbance 
is greater than the absorbance of the highest of the 
Collagen calibration standards. 

Plot the responses of the Collagen calibration standards 
versus the amount, in mg of collagen, and calculate 
the regression linę using the least-sguares method. 
System suitability requirements; Tne test is consid¬ 
ered valid if the slope is 3.00-5,00 and the square of 
the correlation coefficient is > 0.950. 

Determine the collagen content, in mg, of an 11- x 
11 -mm section of Construct Humań Fibroblasts in Bi¬ 
layer Synthetic Scaffold from the regression linę, and 
by using the following eguation: 

Result = D x A x SQ R 

D = dilution factor (normally 4, unless the sample 
had to be further dlluted) 

A - absorbance at 540 nm 
SC 5R - slope of the regression linę of the standards 
cafcuiated above 


1J A suitable polyglactin mesh can be obtained from Ethlcon to>, JoEinsoo & 
lohnson Corp., 425 Hoes Ln., F.O. Box 6800, Piscataway, NJ 08855. 
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Acceptance criteria: The amount of collagen in indtvtd- 
ual Construct Humań Fibroblasts in Bilayer Synthetic 
Scaffold 11- x 11-mm samples is 0.50-4-0 mg. 

• Bacterial Endotoxins Test (85) 

Sample solution: Thaw Construct Humań Fibroblasts in 
Bilayer Synthetic Scaffold by pladng the tissue, still in 
its polycarbonate cassette contained In a piastic cover- 
mg bag, in a water bath heated to a maximum of 37° 
for 15 20 min until no vrsible ice remains in the cas¬ 
sette. The minimum amount of water in the water bath 
is 2 L/Construct Humań Fibroblasts in Bilayer Synthetic 
Scaffoid unit. 

Analysis: Remove the unit from the polycarbonate cas¬ 
sette, and immerse in 25 ml_ of LAL Reagent Water. Ex- 
tract for 60 min at 37° with shaking on an orbita! 
shaker set at 125 revolutions/mtn. Remove a 4-mL ali- 
quot of the extract for testing, 

Acceptance criteria; NMT 0.5 U SR Endotoxin Unit/mL 

• Sterility Tests (71) 

Sample solution: Thaw Construct Humań Fibroblasts in 
Bilayer Synthetic Scaffold by placing the tissue, still in 
its polycarbonate cassette contained in a piastic cover- 
ing bag, in a water bath heated to a maximum of 37° 
for 15-20 min until no visible ice remains in the cas¬ 
sette. The minimum amount of water in the water bath 
is 2 L/Construct Humań Fibroblasts in Bilayer Synthetic 
Scaffold unit 

Analysis; Perform the test on 20 ml of the 
cryopreservative. 

Acceptance criteria: Meets the requirements 

ADDITIONAL REQUIREMENT5 

• Packacing and Storage: Construct Humań Fibroblasts in 
Bilayer Synthetic Scaffold is aseptically patkaged and sup- 
plied frozen in a elear piastic cassette containing two, 
approximately 12.5- x 19-cm units. The solution within 
the cassette is a phosphate-buffered cryoprotectant solu¬ 
tion used to facilitate long-term storage. A elear piastic 
bag surrounds the cassette for its protection. Construct 
Humań Fibroblasts in Bilayer Synthetic Scaffold should be 
stored at a temperaturę of -70° to -20° for no ionger 
than 18 months. 

• Labeling: The label indicates the dimensions of the Con¬ 
struct Humań Fibroblasts in Bilayer Synthetic Scaffold ma¬ 
teriał endosed. It contains the expiry datę, reąutred stor¬ 
age conditions, and the lot number, The label cautions 
that Construct Humań Fibroblasts in Bilayer Synthetic 
Scaffold is not to be used if the package shows signs of 
damage, Addltional labeling requirements indude instruc- 
tions on the proper thawing and handling of Construct 
Humań Fibroblasts in Bilayer Synthetic Scaffold and the 
time frame for use after package opening. 

• USP Reference Standards, Autnentic Visual References 
{11): USP Construct Humań Fibroblasts in Bilayer Syn- 
thetic Scaffold Reference Photomicrographs. These three 
photomicrographs represent examples of passing umts, 
p repa red as directed in Hem atoxylin-eosin staining, Colfa - 
pen stainincj, and Distribution of fibronectin. They are spec- 
ified to assist in ascertainmg histological quality, The fi¬ 
broblasts are embedded in an extracellular matrix that 
they have secreted (USP Construct Humań Fibroblasts in 
Bilayer Synthetic Scaffold Reference Photomicrograph 1). 
The collagen (USP Construct Humań Fibroblasts in Bilayer 
Synthetic Scaffold Reference Photomicrograph 2) and 
fibronectin (USP Construct Humań Fibroblasts in Bilayer 
Synthetic Scaffold Reference Photomicrograph 3) are to 
be found throughout the extracellular matrix. The nylon 
ftbers (yellow in USP Construct Humań Fibroblasts in Bi¬ 
layer Synthetic Scaffold Reference Photomicrograph 1) 
and the stlicone backing (gray in USP Construct Humań 
Fibroblasts in Bilayer Synthetic Scaffold Reference Photo¬ 
micrograph 1) are frequently visible, although easily lost 
during processing. 


* USP Reference Standards (11) 
USP Endotoxin RS 


Construct Humań Fibroblasts in 
Polyglactin Scaffold 

DEFINITION 

Construct Humań Fibroblasts in Polyglactin Scaffold is a liv- 
intj monolayer skin substitute derived from neonatal fore- 
skms. It is composed of fibroblasts, an extraceltular matrix, 
and a btoabsomable scaffold. Humań fibroblasts are 
seeded onto a bioabsorbable, nonantigenic and 
nonpyrogenic mesh scaffold composed of polyglactin, a 
copofymer of glycolide and lactide. The fibroblast-ceJI 
banks, from which Construct Humań Fibroblasts in 
Polyglactin Scaffold are derived have passed applicable 
donor eliglbility reguirements for relevant communicable 
diseases. Maternal blood sera are tested for evidence of 
infection with human immunodeficiency virus types 1 and 
2, hepatitis B and C viruses, sy phi lis, and human T- 
lympnotropic vtrus type 1 and are found negative for the 
purpose ot donor selection. Construct Human Fibroblasts 
in Polyglactin Scaffold is manufactured with sterife com- 
ponents under aseptic conditions within the finał package. 
ReagenLs used in the manufacture of Construct Human 
Fibroblasts in Polyglactin Scaffold are tested and found 
free of viruses, retroviruses, endotoxins, and mycoplasma 
before use. Ali materials derived from bovine sources orig- 
inate from countries free of bovine spongiform en- 
cephalopathy. During subsequent screening of the 
fibroblast celi strain at various stages in the manufacturing 
proeess, testing for these same viruses, as well as Epstein- 
Barr vtrus and numan T4ymphotropic vims type 2, is car- 
ried out and found to be negative. The finał produet is 
inspected and tested to ensure that the produet meets 
specifications. 

5PECIFEC TESTS 
* HISTOLOGICAL EV ALU ATI ON 

Buffered formalin; Prepare a solution containing 10% 
(w/v) forma Idehyde solution and 1.0%-! .5% methanol 
in a suitable buffer, adjusted to a pH of 6.8-7. 2. * 1 

Preparation of tissue for staining; Cut Construct 
Human Fibroblasts in Polyglactin Scaffold Into 3-mm x 
3-mni sections. Place three sections into suitable histo- 
logical tissue cassettes, 2 and insert the cassettes into 
suitable histołogical cassette basket(s). 3 * At a tempera¬ 
turę of 40°, seguentially immerse the histological cas¬ 
sette basket(s) in sępa ratę Solutions of Buffered formalin 
(2 h), two changes of 80% aicohol (30 min/step), alco- 
hol {30 min), three changes of dehydrated aicohol (30 
min/step), suitable histological xylene substitute (30 
min),* and two changes or suitable xylene substitute 
(30 min/step). Immerse the histological cassette bas- 
ket(s) into molten paraffin 5 that is at a temperaturę of 
60° for 30 min, Remove the cassette basket(s), and im¬ 
merse in a fresh Container of molten paraffin at 60° for 
60 min. Remove the histological tissue cassette from 
the Container and basket:, and disassemble. Fili 
preheated embeddrng molds with molten paraffin 
heated to 56 o -ó0 o , and place on top of a preheated 
warming platform that is designed ror histology work. 
Transfer Construct Human Fibroblasts in Polyglactin 

E A siiiiafale Buffered formalin can be obuined from VWR In tema t\ on □ J, 1310 
Goshen Pkwy., West Chester, PA 193B0. 

1 A suitable nistologicai tissue cassette can be obtained from Sakura Fmetek 

U.S.A., Jnc., 1750 West 214th 5t. p Torrance, CA 9050T 
1 A suitable histological tfssue cassette basket can be obtained from Sakura 

Finetek U. SA, Inc., 1 750 West 214th St. H Torrance, CA 90501. 

Ą A sultabFe histological >5ylene substitute is Citrosolve@ Clearing Agent, availa- 
ble from Fisher Stientific, 200 Park Ln. ( Piitsburgh, PA 15275. 

5 A suitable paraffin for use h Tissue Prep* 2 Lmbeddino Media, available 
from Fisher Scientific, 200 Park Ln., Pittsburgh, PA 15275. 
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Scaffold specimens from the cassettes using forceps, 
and place specimens into indMdual molds. Orient the 
specimens in molds so as to cut cross-sectsons. Cool the 
paraffm by sliding the mold down the platform to its 
cool side until the paraffm has solidifiecL Maintain speci- 
men orientation with forceps during coollng, removing 
the forceps when the pararfin becomes translucent. 

Slide the paraffm błock onto a histological cold piąte to 
rapidly cool the błock. Tnm the paraffm błock with a 
new single-edged razor blade to form a rectangfe or 
slight trapezoid to within 5 mm of the tissue mass, if 
netessary. Cool the błock at 4° for 15-30 min. Clamp 
the tissue błock into the błock holder of the microtome. 
Fili a histological tissue flotation water bath with fresh 
water, add an appropriate amount of a suitable histo¬ 
logical adhesive,* and heat to 5° less than the melting 
point of the paraffin, Properly mount and adjust the 
tissue and paraffin błock into a microtome. Set the mi- 
crotome to make cuts 5-pm thick with a blade angle of 
5 ±2°, Insert a sharp stainless Steel microtome knife 
that has been properly honed or a new dtsposable mi¬ 
crotome knife into the knife holder. Cut a ribbon that 
contams 6-10 sectlons of Construct Humań Fibroblasts 
in Polyglactin Scaffold. Pick up the ribbon with forceps, 
and stretch it across the tissue flotation water bath. 
Separate 2-3 adjacent sections from the ribbon on the 
water bath. The selected sections should not be com- 
pressed, wrinkled, or scratched. Ptck up the selected 
sections by dipping a microscope slide into the water 
bath under the fioating sections, and gently lift the 
slide out of the water. For each staining procedurę, pre- 
pare three slides from each of the three starting Con¬ 
struct Humań Fibroblasts in Polyglactin Scaffofd 3-mm x 
3-mm sections. Al Iow the mounted sections to air-dry 
completely, or d ry the slide in a 60° oven for 1 h. 

HematoxyMn-eosin staining 

Hematoxylin-akohof solution: Dissolve 2.5 g of hem- 
atoxylin in 25.0 ml of dehydrated alcohol with 
heating. 

Potassium aium solution: Dissolve 50.0 g of potas¬ 
sium aium in 500 mL of water with heating. 
Hematoxylin staining solution: Mix Hemotox- 
yfin-akohof solution and Potassium aium solution. Bring 
to a boi! as rapidly as possible with constant stirring, 

Do not heat for morę than 1 min. Slowly add 0.185 g 
of sodium todate. Reheat to a simmer until the solu¬ 
tion becomes a deep purple. Remove from heat, and 
qutckly cool. Filter dally before use. 

10% Acid alcohol: Atfd 5.0 ml of hydrochloric acid to 
495 ml of 70% alcohol. 

Eosin solution: Dissolve 1 g of eosin Y in 100 mL of 
alcohol. Filter daily before use. 

Analysis: Seguentially immerse the microscope slide 
with affixed tissue, as prepared in Preparation of tissue 
for staining , in three changes of a suitable histological, 
aliphattc xylene substitute (2 min/step), three changes 
of dehydrated alcohol (1 min/step), alcohol (20 s), 
running tap water rinse (1 min), Hematoxylin staining 
solution (4-5 min), running tap water rinse (1 min), 

10% Add alcohol (15 s), running tap water rinse (1 
min), a suitable bluing reagent * * * 7 (20-30 s), running tap 
water rinse (1 min), alcohol (20 s), Eosin solution 
(10-20 s, until a reddish-btown cului is ublained in 
the tissue), three changes of dehydrated alcohol (10 s/ 
step), and three changes of a suitable histological xy- 
lene substitute (10 s/step). Adjust the above immer- 
sion trmes as needed to suitably stain the tissue. Re- 
move the slide from the last histological xylene 
substitute wash, and biot dry the back of the slide. Do 


not allow the tissue to dry. Affix a coversfip over the 


tissue using a coverslip 
Acceptance criteria: 


mountant 

Jsing USP Construct Humań Fi¬ 
broblasts in Polyglactin Scaffold Reference Photomrcro- 
graph 1 B for comparison, the test article shows a 
polyglactin scaffold mesh and a secreted collagen- 
based matrix; the tissue contams normal human 
fibroblast distributed throughout the secreted matrix 
and resembles normal human papillary dermis. Fibro 
blasts appear elongated and spindle-shaped. The tis¬ 
sue, which is 100-300 pm thick, contarns 10 6 cells/ 
cm 2 . 

Collagen staining 

Bouins's solution: Mix 75 ml of 1.22% plcrtc acid so¬ 
lution, 25 L of dimethoxymethane, and 5,0 L of acetic 
add. 

Weigert'5 iron hematoxylin solution A: Dissotve 1 g 
of nematoxylm in 100 mL of alcohol. 

Weigert's iron hematoxylin solution B: Mix 4,0 mL 
of 29% ferric chloride, 95.0 mL of water, and 1.0 mL 
of hydrochloric acid. 

Weigerts iron hematoxyiin working solution: Mix 
equal volumes of Weigert r s iron hemdtmylin solution A 
and Weigert f s iron hematoxylin solution B . Pass the solu¬ 
tion through a filter of 0.45-pm porę size. Prepare 
fresh as needed. 

GomorKs tri chrome solution: Mix 1.0 mL of acetic 


t 


of chromo- 
6 g of 


acid and 100 mL of water. Disso!ve 0.6 < 
trope 2R, 0.3 g of Fast Green FCF, and 
phosphotungstic acid. 

T% Acetic actd: Dilute 1 mL of glacial acetic acid with 
water to make 100 mL of solution. 

Analysis: The microscope slide with affixed tissue, as 
prepared in Preparation of tissue for staining , Is seguen- 
tiafly immersed in three changes of a suitable histolog¬ 
ical, allphatic xylene substitute (2 min/step), three 
changes of dehydrated alcohol (1 min/step), alcohol 
(20 s), and running tap water rinse (1 min). Immerse 
the slide in Bouinss solution , and place in a 42° water 
bath for 1 h, Rinse the slide in water for 10 s. Seguen- 
tlaliy immerse the slide in Weigerts iron hemotoxylin 
working solution (10 min) and running tap water rinse 
(10 min). Rinse the slide in water for 10 s, and im¬ 
merse in G omon ł s trichrome solution (3-5 min). Rinse 
the slide in 1% acetic add for 20 s. 5equentially im¬ 
merse the slide in three changes of alcohol (10 s/step) 
and three changes of a suitable histological, allphatic 
xylene substitute (10 s/step), Affix a coverslip over the 
tissue using a suitable coverslip mountant. Nuclei will 
stain black; cytoplasm, keratin, and muscle fibers will 
stain red; and collagen and mucin will stain bfue, 
Acceptance criteria: Using USP Construct Human Fi¬ 
broblasts in Polyglactin Scaffold Reference Photomicro- 
qraph 2 for comparison, the tissue contains normal 
human fibroblast distributed throughout the secreted 
matrrx and resembles normal human papillary; dermis, 
muscle fibers, and keratin are absent. 

Distribution of flbronectin 

Tris-saline buffer: Prepare a solution containing 0.1 M 
tris-(hydroxymethyl)aminomethane hydrochloride and 
0,15 M sodium chloride, adjusted to a pH of 7.8. 

3% Hydrogen peroxfde: Dilute 30 mL of hydrogen 
peroxide with water or methanol 
Diaminobenzrdine solution: Use a suitable Solutions 
Hematoxylin staining solution: Prepare as directed 
for HemQtoxylin-eosin staining. 

Analysis: The microscope slide with affixed tissue as 
prepared in Preparation of tissue for staining is dried 
either overnight at 37° or for 1 h at 60°. The micro- 


* A suitable histological adhesive for use is Histoslide^ 1 Adhesive, which can be 

obiained from Poły Sdentific Research Corp., 70 Clevelanci Ave., Bay Shore, 

NY 11706-1282. 

7 A suitable bluing reagent can be obtained from Sigma-AfdrEch Corp,, P O 
0ox 14508, St Louis, MO 63178. 


H These photomicrographs are available as a CD from the USP Reference Stan- 
dards collection, avaitable to the user through USP Customer Services. To 
order these and other Reference Standards, cali 1 -800-227-8772 (U.S. and 
Canada), +1-301-881-0666 or 00-800-48 75-5555 (select Europę); or go On¬ 
line to www.usp.org. Order Etem number 1535868. 

11 A surtable Diaminobenzidine solution can be obtained from SEgma-Aldrich 
Corp., P.O. Box 14508, St, Louis, MO 63178; catalog number D-6815. 
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scope slide with affixed tissue as prepa red in Prepara- 
tion of tissue for stoi ning is seguentiafly immersed in 
three changes of a suitable htstologlcal, aiiphadc xy- 
lene substltute (2 min/step), three changes of dehy- 
drated alcohol (1 min/step), alcohol (20 s), and run- 
ning tap water rinse (1 min). 5equentially Immerse the 
slide in Tris-saline buffer (10 min), 3% hydrogen perox- 
ide (30 min), three changes of Tris-saline buffer (1 min/ 
step), a suitable normal rabbit serum 10 (30 min), water 
(5 min), and three changes of Tris-śaiine buffer (1 min/ 
step). Incubate the slide wlth a suitable solution of 
rabbit anti-human fibronectin antibody, 11 difuted using 
a suitable antibody diluent 12 to an antibody eon centra- 
tion of 21.0 ± 2,1 mg/L for 1 h. Seguentially immerse 
the slide in water (5 min) and three changes of Tris- 
saline buffer (1 min/step)* Place enough drops of a bio- 
tinylated goat anli-rabbit antibody solution 13 to cover 
the tissue section, and incubate for 30 min. Sequen- 
tialJy immerse the slide in water (5 min) and three 
changes of Tris-saline buffer (1 min/step). Place enough 
drops of a streptavidin conjugated horseradish perox- 
idase solution 14 to cover the tissue section, and incu¬ 
bate for 30 min. Sequentiaily immerse the slide in 
water (5 min) and three changes of Tris-saline buffer (1 
min/step). Incubate the slide with Diaminobenzidine so¬ 
lution for 1-5 min, untfl a suitable difference in stain- 
Ing is seen by comparison with a control in whreh the 
fibronectin (prlmary) antibody is omitted. Sequentialfy 
immerse the slide in water (1 min), Hematoxylin stoin- 
ing solution (4-5 min), and water (1 min). Do not ab 
Iow the tissue fo dry. Affśx a coversiip over the tissue 
using a low-vlscosity, aqueous, synthetic-resin covers!ip 
mountant 

Acceptance criteria: Using USP Construct Humań Fi- 
broblasts in Polyglactin Scaffold Reference Photomicro- 
graph 3 for comparison, fibronectin is found colocaltz- 
ing with the coilagen fibers. The intensity of stainlng 
may vary from region to region of the slide, 

* METABGUC ACIiVITY ASSESSMENT 

DPBS solution A: Disso3ve 1.32 g of calcium chloride 
and 1.21 g of magnes! um suffate heptahydrate in 2 L of 
water. 

DPBS solution B: Dissoive 80.0 g of sodium chloride, 
2,0 g of potassium chloride, 11.5 g of dibasic sodium 
phosphate, 2,0 g of monobasic potassium phosphate, 
lO.Og of glucose, 036 g of sodium phosphate, 0,5 g of 
streptomycin suffate, and 1,000,000 USP Units of peni- 
cilfin C sodium in 8 L water, 

DPBS working solution: Mix DPBS solution B with DPBS 
solution A (8:2), Pass the solution through a filier of 
0,22-pm porę sEze. 

Dufbecco's modified Eagfe's tissue culture medium: 
Prepare a solution that contains the components listed 
in Tobie h 


Tairie 1 


Coifiponent 

mg/L 

Caldum chloride 

264.9 

Ferric ni trale no na hydra te 

0,10 

Potassium chloride 

400.0 

Marinesium sulfate heptahydrate 

200.0 

Sodium chloride 

6,400 0 

Sodium bicarbonate 

3,700.0 

Sodium phosphate, monobasic fmonohydrató) 

125,0 


10 A suitable normal rabbit serum can be obtained (tom Dako Corp, r 6392 Via 
Real, Carprnterią CA 9301 3. 

11 Suitable rabbit anLi-human libronecLin anlibodies tan be obtained from 
Dako Corp,, 6392 Via Real, Carpinteria, CA 9301 3. 

12 Suitable antibody dilueni can be obtained from Dako Corp. r 6392 Via Real, 
Carpmteria, CA 9301 3. 

u Suitable bmtinylated goat anti-rabbiL antibody solution can be obtained 
from BioGenex, 4600 Morris Canyon Rd,, San Ramon, CA 94583, 

1,1 A suitable 5treptavidin confugated horseradish per qx idase solution can be 
obtained from BbGenex, 4600 Morris Canyon Ra, San Ramon, CA 94583. 


Tafale 1 (Continued) 


Component 

mg/L 

Dextrose 

4,500.0 

Phenol red 

15.0 

Sodium pyruyate 

110,0 

L-Arqinfne hydrothlorrde 

84.0 

l-Cystine 

48.0 

Aminoacetic add 

30.0 

i-Histidine hydrochloride monohydrate 

42.0 

L-lsoleucine 

104,8 

L-Leucfne 

104,8 

L-Lvsine hydrochloride 

146,2 

L-Methionine 

30.0 

L-Phenylalanine 

66.0 

L-Senne 

42.0 

L-Threonine 

95.2 

L-Trypłophan 

16,0 

i-Tyrosine 

72.0 

L-Valjne 

93,6 

□-Caldum pantothenate 

4,0 

Cholinę chloride 

4.0 

Folie add 

4,0 

1 nosi to 1 

7.0 

Nicotinamide 

4.0 

Pyridoxtne hydrochloride 

4.0 

Riboflayfn 

040 

Thiamine hydrochloride 

4.0 


L-Clutamine solution: Prepare a 100-mL solution con- 
taining 2.92 g of t-glutamine. 

Sodium pyruvate solution: Prepare 100 ml of a solu¬ 
tion containing TlOg of sodium pyruvate. 
Antibiotio-antimycotic solution: Prepare 1 00 ml of a 
solution containing 0.85 g of sodium chloride, 10,000 
USP Units of penicillin G sodium, 10,000 pg of strepto¬ 
mycin (base), and 25 ptg of amphotericin B, 

Assay stock medium: Mix 1000 ml of Dulbecco^s modi¬ 
fied Eagle's tissue culture medium, 10 mL of L-Glutaminę 
solution, 10 mL of Sodium pyruvate solution r 10 mL of 
Antibiotic-antimycotic solution , and 20 ml of fetal bovine 
serum. 1S 

MTT-assay solution: Dissolve 0.50 g of 3-(4,5- 
dimethy[thiazol-2-yl)-2,5-dipheny! tetrazolium bromide 
En 1 L of Assay stock medium, using constant stirring. 
Sterilize the solution by passing it through a filter of 
0.2-pm porę size. 

MTT formazan stock solution: 100 pg/mL of l-(4,5- 
dimethylthiazol-2-yl)-3,5-drphenylforrnazan in isopropyl 
afcohol 

MTT formazan calibration Solutions: Prepare calibra- 
tion Solutions of 15, 30, 45, 60, and 75 jicj/mL of MTT 
formazan, using A47T forma zon stock solution and dilut- 
ing with isopropyl alcohol, 

Analysrs: Thaw Construct Humań Fibroblasts In 
Polyglactin Scaffold by plactng the tissue, still in its 
ethyl vrnyl acetate bag, in a water bath heated to be- 
tween 34° and 3 T for 2-3 min. The minimum amount 
of water in the water bath is 2 L/Construct Humań Fi¬ 
broblasts in Polyglactin Scaffold unit. Cut three 11-mm 
x 11-mm sections of Construct Humań Fibroblasts in 
PolygJactin Scaffold, and immerse the sections into sep- 
arate, 3.0 mL portions of MTT-assay solution. Incubate 
for 2 h at 37 + 2° in a 3%-7% CCn-air environment 
with shaking on an orbita! shalcer at 150-200 rpm. Af- 
ter ineubation remove from the 37°, 3%-7% Ct> 2 -air 
environmenU Remove the MTT-assay solution, and rinse 
twice with DPBS working solution - Immerse the Con- 
struct Humań Fibroblasts in Polyglactin Scaffold in 2 mL 

14 A suitable fetal bovine serum can be obtained from HyCbne, 925 West 

1800 South, Logan, UT 84321; catalog number SH30070.03, 
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of isopropyl alcohol, and incubate at ambient tempera¬ 
turę for 1 h with shaking on an orbita! shaker at ap- 
proximately 125 rpm, Transfer 200-p.L aliquots of the 
five MTT forma zon calibration Solutions, in triplicate, and 
200-pL aliquots of the three isopropyl alcohol extracts 
of Construct Humań Fibroblasts In Polyglactin Scaffold 
to a suita ble 96-well ffat-bottom piąte. Read the absorb- 
ance of each aliquot at 540 nm, using 200 pL of isopro¬ 
pyl alcohol as the blank. Plot the responses of the MTT 
formazan calibration Solutions versus concentration, in 
ug/mL of MTT formazan, and calculate the regression 
linę using the teast-sauares method. 

System surtability: ine test is consldered valid if the 
regression iine has a square of the correlation coefficient 
NLT 0,95. 

Acceptance criteria: The absorbance value of individ- 
ual, thawed Construct Humań Fibroblasts in Polyglactin 
Scaffold secttons at 540 nm is between 0.30 and 0.86. 

• DNA CONTENT 

Celi culture water: Stenie water containing NMT 0.005 
USP Endotoxin Unit/mL 

DNA extraction b uff er: Transfer 850 ml of Celi culture 
water to a stenie, 1-L graduated Container. Dissolve 
1 2.110 g of 2-amino-2-hydroxyrnethyl-l ,3-propanediol, 
3,802 g of edetate disodium, 23380 g of sodium chlo- 
ride, and 0,080 g of sodium dodecyl sulfate, with stir- 
ring. Adjust with 1 N hydrachloric add or 1 N sodium 
hydrox!de to a pH of 7,0. Dilute with Celi culture water 
to 1 L 

Proteinase K solution: Prepare a solution of Tri- 
tirachium album proteinase K in 10 mM of 2-amino- 
2-hydroxymethyh1 ; 3-propanediol / adjusted to a pH of 
7,5, having an activity of 600 units/mL 1 * 

Workrng DNA extraction buffer: Add 1.22 mL of Pro¬ 
teinase K solution to 38.78 ml of DNA extraction buffer 
and mix, 

Dilution buffer: Transfer 850 mL of Celi culture water to 
a sterile, 1-L graduated Container. Add 1.211 g of 
2-amino-2-hydroxymethyM,3-propanedi0l, 3.802 g of 
edetate disodtum, and 5.844 g of sodium chloride, with 
stirring. Adjust with 1 N hydrochloric acid or 1 N so¬ 
dium nydroxide to a pH of 7,0. Dilute with Celi culture 
water to 1 L. 

DPB5 without Ca 44 , Mg 44 solution: Prepare a solution 
containing 8.00 g/L of sodium chloride, 1,15 g/L of di- 
basic sodium phosphate (anhydrous), 0.20 g/L of potas- 
sium chloride, and 0.20 g/L of monobasic potassium 
phosphate in water. 

Calf thymus DNA solution: Prepare a solution contain¬ 
ing 1 mg/L of calf thymus DNA in DPBS without Co 44 , 

Mgsolution, mixing thoroughly for 12-24 h at ambi¬ 
ent temperaturę. Dilute the resuiting solution with DPBS 
without Ca** t Mg 44 solution to prepare a solution con¬ 
taining 50 pg/mL of calf thymus DNA, mixing thor¬ 
oughly on a vortex mtxer for 10 min, 

Calf thymus DNA calibration Solutions: Prepare four 
calibration Solutions containing 5, 10, 15, and 20 fig/ 
mL of calf thymus DNA, using Calf thymus DNA solution 
and diluting with DPBS without Co 44 , Mg ++ solution. 

DNA staining solution: Prepare a solution containing 
0.5 jug of 2'-(4-hydroxyphenyf)-5-(4-methyM-piper- 
aziny0“2,5'-bi{l H-benzimidazole) trihydrochloricle pen- 
tahydrate/mL of Dilution buffer . Storę In low-actinfc 
glassware, 

Analysis: Thaw Construct Humań Fibroblasts in 
Polyglactin Scaffold by pladng the tissue, still in its 
ethyl vinyl acetate bag, in a water bath heated to be¬ 
tween 34° and 37* for 2-3 min. The minimum amount 
of water in the water bath Is 2 L/Construct Humań Fi¬ 
broblasts in Polyglactin Scaffold unit Cut three 11-mm 
x 11 -mm secdons of Construct Humań Fibroblasts in 
Polyglactin Scaffold. To each of three microcentrifuge 

16 A suita ble Proteinase K solution can be obtained from Rodie Diagnosto 

Corp., Rodie Applied Sciences, P.O. 50414, 9115 Hague Rd, Indieinapo 

lis, IN 46250-0414, 


tubes add 1 mL of DPBS without Ca +4 , /Wg 44 solution . 
Immerse a single Construct Humań Fibroblasts in 
Polyglactin Scaffold 11-mm x 11-mm section into each 
microcentrifuge tubę to remove the cryopreservative. 
Aspirate the DPBS without Ccm. Mg 141 solution from each 
tubę, and replace with 1 mL of Working DNA extraction 
buffer t making surę that each Construct Humań Fibro¬ 
blasts in Polyglactin Scaffold is completely submerged 
in the extraction buffer. Incubate the samples in a 
56 D -60° water bath for 4-18 h, Sonicate for 10-15 s 
using an ultrasonic celi disrupter to achieve complete 
cel i ula r disruption of the tissue and to mix the contents 
of the tubę. Centrifuge the microcentrifuge tubes at 
12,000-15,000 x g to pelfet non-DNA materiał. Transfer 
three 50-pL alrguots of each sample supernatant to indi- 
vidual wells of a 96-well bfack piąte suitable for per¬ 
forming fluorescent analysis. Transfer tripllcate 50-pL ali- 
quots of each of the Calf thymus DNA calibration 
Solutions to the 9ó-well piąte, as well as a 50-liL aliguot 
of DPBS working solution for the blank. Add 150 pL of 
DNA staining solution to all wells containing the tissue 
samples, Calf thymus DNA calibration Solutions, and the 
blank. Cover with aluminum foli, and place in a dark 
cabinet for 30-45 min at 15°-30T Read the fluores- 
cence of each well, using an excitation wavelength of 
355 nm and an emission wavelength of 460 nm, blank- 
ing against the DPBS without Ca 4+ , Mg** solution well. 
Plot tne responses of the Calf thymus DNA calibration 
Solutions versus concentration, in jag/ml of calf thymus 
DNA, and calculate the regression Hne using the least- 
sguares method. From the regression Iine so obtained, 
determine the amount of DNA in pg/11-mm x 11-mm 
sample. 

System suitabiJity requirements: The test is consid- 
ered valid if the %CV of the replicate values is less 
than 15%, the slope h between 4,48 and 6.27, the y- 
intercept is between -2.04 and 3.65, and the square 
of the correlation coefficient is NLT 0.990. 

Acceptance criteria: The amount of DNA of an individ- 
uaf Construct Humań Fibroblasts in Polyglactin Scaffold 
11-mm x 11 -mm section is between 6 and 15 ^ig. 

* Total Collagen Content 

DPBS without Ca 44 , Mg 44 solution: Prepare as directed 
for DNA Content 

DPBS with Ca 44 , Mg 44 solution: 8.00 mg/mL of sodium 
chioride, 1.15 mg/mL of dibasic sodium phosphate (an¬ 
hydrous), 0.20 mg/mL of potassium chloride, and 
0.20 mg/mL of monobasic potassium phosphate, 

0,10 mg/mL of magnesium chloride hexahydrate, and 
0.10 mg/mL of calcium chloride (anhydrous) in water 
Coilagenase extraction solution: At least 250 Unlts/mL 
of Chstńdium histofyticum coilagenase, type 2, in DPBS 
with Co 44 , Mg^ solution 

2% Acetic acid solution: Mix 10 mL of acetic acid with 
490 mL of water. 

Collagen standard stock solution: 2 mg/mL of colla¬ 
ge n, type I, in 2% Acetic acid solution 
Coilagen calibration standards: Cut polygiactin mesh 1? 
into 1 7 11-mm x 11 -mm sguares, and place one sauare 
into 1 7 individual wells of a 24-well piąte. Each well of 
the 24-well piąte has a surface area of 220 mm 2 and a 
volume of 3.5 mL. In guadruplicate, prepare wells con¬ 
taining 0.050, 0.100, 0.200, and 0.400 mg of collagen 
by add ing 25, 50, 100, and 200 pL, respectively, of the 
Collagen standard stock solution. The remaining well to 
whicn no Collagen standard stock solution has be en 
added Is used as the blank. Allow the wells to air-dry. 
Sinus red solution: 1 mg/mL of Dlrect Red 80 in satu- 
ra ted prerie acid 

1% (p-ferf-Octylphenoxy)poiyethoxyethanol solution: 
Mix 10 mL of (p-tert-OcLylphenoxy)polyethoxyethanol 
in 990 ml of DPBS with Ca 44 , Mg 44 solution . 

|? A suitable polyglactin mesh can be obtained From Ethicon Co., lohnson & 

(ohnson Corp, f 425 Hoes Ln v P.O. 8ox 6800, Piscataway, NJ 08855. 







USP 40 


Offidal Monographs / Construct 3569 


Analysis: Thaw Construct Humań Fibroblasts In 
Polyglactin Scaffold by placing the tissue, still in its 
ethyl vinyl acetate bag r in a water bath heated to be- 
tween 34° and 37° for 2-3 min. The minimum amount 
of water in the water bath h 2 L/Construct Humań Fi¬ 
broblasts in Polyglactin Scaffold unit, Cut three 11-mm 
x 11-mm sectrons of Construct Humań Fibroblasts in 
Polyglactin Scaffold, Place each test section into sepa- 
rate wells of a 24-wetl piąte, Add 200 \xl of 7% ( p-tert - 
Octylphenoxy)polyethoxyethanol solution to each sam ple. 
Shake on a rotating platform shaker at 100-150 rpm 
for 60-70 min at room temperaturę. Aspirate off the 
1% (p-tert-Octylphenoxy)polyethoxyethono! solution, and 
rinse three times wrth 2 mL of DPBS without Co ++ , Mg" 
solution. Transfer each of the collagen standards to in- 
dividual wells of the 24-well piąte, Add 0.5 mL of Sirius 
red solution to each test sam ple and collagen standards. 
Shake on a rotating platform shaker at 100-150 rpm 
for 60 min at room temperaturę. Aspirate off the Sirius 
red solution from each well. Rinse each well twice with 
2 mL of DPBS without Ca", Mg+* solution. Add an addh 
tional 2 mL of DPBS without Ca™, Mg" solution to each 
well, and allow to stand for 2 min. Aspirate off the 
DPRS without Co", Mg" solution, and rinse twice morę 
with 2 mL of DPBS without C*r + , Mg" solution. Aspirate 
off all traces of DPBS without Co" f Mg- solution. Add 
0.5 mL of Collagenase extroction solution to each well 
containing the Collagen calibration standards. Add 
2.0 mL of Collagenase extraction solution to each well 
containing test samples. Rotate Ehe piąte on an orbita! 
rotator at 150 rpm for 90 min at 37°. Transfer 200 pL 
from each well, to a suitabłe 96-well, flat-bottom piąte. 
Read the absorbance of each aliguot at 540 nm. Dflute 
the Construct Humań Fibroblasts in Polyglactin Scaffold 
sample preparation further with DPBS without Ca", 

Mg- solution if the absorbance is areater than the ab 
sorbance of the highest of the Collagen calibration stan* 
dards. Plot the responses of the Collagen calibration 
standards versus the amount, in mg of collagen, and 
calculate the regression linę using me least-squares 
method. Determine the mg of collagen/Construct 
Humań Fibroblasts in Polyglactin Scaffold section from 
the regression linę and using the following equation: 

Result = D x A x SC*# 

D = dilution factor (normally 4, unless the sample 
had to be further diluted) 

A = absorbance at 540 nm 

SCw = siope of the regression linę of the standards 
calcu la ted above 

System suitabillty requirements: The test is eonsid- 
ered valid if the slope of the regression linę is be tween 
3.00 and 5.00 and the square of the correlation coeffi- 
cient is greater than or equa! to 0.950. 

Acceptance criteria: The amount of collagen in individ- 
ual Construct Humań Fibroblasts in Polyglactin Scaffold 
11-mm x 11-mm samples is 0.40-2*0 mg. 

* Sterility Tests <71) 

Sample solution: Thaw Construct Humań Fibroblasts in 
Polyglactin Scaffold by placing the tissue, still in its 
ethyl vinyl acetate bag, in a water bath heated to a 
temperaturę of 34° 37° for 2 3 min. The minimum 
amount of water in the water bath is 2 L/Construct 
Humań Fibroblasts in Polyglactin Scaffold unit. 

Analysis: Perform the test on 20 mL of the 
cryopreservative. 

Acceptance criteria: Meets the requirements 

• Bacterial Endotoxins Test <85) 

Sample: Thaw Construct Humań Fibroblasts in Polyglac¬ 
tin Scaffold by placing the tissue, still in its ethyl vinyl 
acetate bag, in a water bath heated to a temperaturę of 
34°-37° for 2-3 min. The minimum amount of water in 


the water bath is 2 L/Construct Humań Fibroblasts in 
Polyglactin Scaffold unit. Remove the unit from the 
ethylwnyl acetate bag, and immerse in 25 mL of LAL 
Reagent Water. 

Analysis: Extract for 60 min at 3 7° with shaktng on an 
orbita! shaker set at 125 revolutions/min. Remove a 
4-tnL a(iquot of the extract for testing. 

Acceptance criteria: It contains NMT 0.5 USP Endo- 
toxin Unit/mL. 

ADDITIONAL REQUIREMENT$ 

• Packaging and Storage: Construct Humań Fibroblasts in 
Polyglactin Scaffold is aseptically packaged and supplied 

frożen in a elear ethyl vinyl acetate bag. The solution 
within the bag is a saline-based cryoprotectant supple- 
mented with 10% dimethyl sulfoxide and bovine serum 
to facilitate long-term storage. An aluminum-plastic foil 
enveIope surrounds the bag for its protection. Construct 
Humań Fibroblasts in Polyglactin Scaffold should be 
stored at -75 ± 10 Q for nolonger than 6 months, 

o Labeling: The label indteates tne dimensions of the Con¬ 
struct Humań Fibroblasts in Polyglactin Scaffold materiał 
endosed. It contains the expiry datę, the reguired stor¬ 
age conditions, and the lot number. The label cautions 
that Construct Humań Fibroblasts in Polyglactin Scaffold 
is not to be used rf the package shows signs of damage. 
Additional labeling requirements include instructions on 
the proper thawing and handling of Construct Humań 
Fibroblasts tn Polyglactin Scaffold, the time frame for use 
after package opening, and a statement that cytotoxic 
agents are not to be used. 

• USP Reference Standards, Authentic Visual References <11) 

USP Construct Humań Fibroblasts in Polyglactin Scaffold 
Reference Photomicrographs 

[Notę—T hese three photomicrographs represent exam- 
ples of passing units. They are specifted to assist in as- 
certaining histoiogical qua!itv.] 

• USP Reference Standards {11} 

USP Endotoxin RS 


Construct Humań Keratinocytes and 
Fibroblasts in Bovine Collagen Scaffold 

(Monograph title change—to become offidal December 1, 
2015) 

DEFINITION 

Construct Humań Keratinocytes and Fibroblasts in 8ovfne 
Collagen Scaffold is a living, bilayered skin substitute de- 
nved from neonatal foreskins manufactured under Class 
100 sterile conditions, The upper, epldermal layer is 
formed by human keratinocytes ano has a well-differenti- 
ated stratum corneum, The inner, dermal layer is com- 
posed of human fibroblasts in a bovine Type f collagen 
lattice, Construct Human Keratinocytes and Fibroblasts in 
Bovine Collagen Scaffold does not contain Langerhans 
cells, melanocytes, macrophages, lymphocytes, blood ves- 
sels, hair follicles, or any other epidermally derived com- 
ponents. The fibroblast and keratinocyte celi banks from 
which Construct Human Keratinocytes and Fibroblasts in 
Bovine Collagen Scaffold is derivecf test negative tor 
human and ani mai viruses, retroviruses, bacteria, fungi, 
yeast, mycoplasma, and tumorigenicity. The celi banks are 
also tested ror norma! human karyology and isoenzymes. 
The finał product is tested for morphology, celi viabillty # 
and physical Container integrity. Used tissue culture media 
are tested for mycoplasma and sterility. Ali materials de- 
rived from bovine sources origlnate from countries free of 
bovjne spongrform encephalopathy* 
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SPECIFIC TEST5 

« Histoiogical Characterization 

2,0 M Monobasic potassium phosphate: Di$so!ve 
13.61 g of anhydrous monobasic potassium phosphate 
in 50 mL of water, 

2.0 M Dibasic potassium phosphate: Dissolve 1 7,42 g 
of anhydrous dibasic potassium phosphate in 50 ml of 
water. 

Phosphate- buffered salinę solution (pH 7.1-7.5): 
Combine 3.6 mL of 2.0 M Monobasic potassium phos¬ 
phate, 1 6.4 mL of 2.0 M Dibasic potassium phosphate, 

8 g of sodium ehloride, and 1 l of water. Mix 
thoroughly, 

03% Acid alcohof: To 100 mL of 70% alcohol, add 
0.3 mL of hydrochioric acid and mix. 
Hematoxy!in-akohol solution: Dissolve 2.5 g of hema- 
toxylin in 25.0 mL of dehydrated alcohof, witn heating. 
Potassium alum solution: Dissolve 50,0 g of potassium 
alum in 500 mL of water, with heating. 

Hematoxylin stalning solution: Mix the Hematox- 
yiin-akohof solution and the Potassium alum solution , 
and heat to boiling as rapidly as possible with constant 
stirring, Do not heat for morę than 1 min. Slowly add 
0.185 g of sodium iodate, and reheat to a simmer untll 
the solution becomes a deep purple. Remove from the 
heat, and guickly cool. Filterdaily before use. 

Bluing agent: Dissolve 200 mg of sodium bicarbonate 
and 40 mg of fithium carbonate in 63 mL of water and 
37 mL of methanol and mix. 

Eosin solution: Dissolve 1 g of eosin Y In 100 mL of 
alcohol. Filter daily before use, 

Analysis: Remove three 2-cm diameter circular tissues 
from every 30-crn 2 section of Construct Humań Kerati- 
nocytes and Fibroblasts tn 8ovine Collagen Scaffold 
(NLT 30% of the total unit area), using the appropriate 
size btopsy punch. Cut with a circular rocking motion 
to prevent crushlng the tissue. Immerse the sections in 
3.7% dimethoxymethane for 30 min, usfng a gentle 
rocking motion, Remove the sections, and lay on a cut- 
ting surface, dermal slde (glossy side) down, Cut an 
approxrmately 3-mm-wide strip through the center of 
the specimen, using a new, single-edged razor blade. 
Place the strips in a histoiogical microwave cassette, us¬ 
ing suitable oiopsy pads premoistened with Phosphate * 
buffered saiine solution (pH 7.1-7.5) to hołd the strips in 
place, insert the cassette into a histoiogical microwave 
Processing rack, place the rack inside a suitable micro- 
wave Container, and add sufficient Phosphate-buffered 
safine solution (pH 7.1-7.5) to completely cover the 
rack. Place the Container tn a microwave oven suitable 
for histoiogical work, 1 and heat for 4 min at 55°. 
Remove the Phosphate-huffered saiine solution (pH 
7.1-7.5), and add enough dehydrated alcohol to conv 
pietely cover the rack. Return the Container to the mi- 
erowave oven, and heat for 4 min at 67°. Remove the 
alcohof, and add enough dehydrated isopropyl alcohol 
to completely cover the rack. Return the Container to 
the microwave oven, and heat for 4 min at 74°. 
Remove the isopropyl alcohol, and add enough suitable 
grade paraffin? that has been melted and held at 84° 
prior to use, to completely cover the rack. Return the 
Container to the microwave oven, and heat for 7 min 
at 84°. Removc the histoiogical microwave cassette 
from the Container and rack while the paraffin is still 
melted, and disassembie, discarding the biopsy pads. 
Fili preheated embedding molds with molten paraffin* 
heated to 60°, and place on top of a preheated warm- 

’ A microwave oven suitable for histoiogical preparat!on can be obtained from 
Energy Beam Sciences, tnt., 11 Sowles Road, P.O. Box 14508, Ag a wam, MA 
or equiva!ent. 

2 A suitable paraffin for use is Accumaie 1 ^ Tissue Embedding/InfikratiDn Me¬ 
dium, which can be obtained from Sigma Diagnostics, P.Q. Box 468, St. 

Louis, MO 63178 or equivalent, 

‘A suitable paraffin for use is Para piast® X-Tra Tissue Embedding Medium 
ASTM, mefting point 50^54% which can be obtained from Fisher Seientific, 
300 Industry Drlve, Pittsburgh, PA 15275 or equivafenL 


Ing platform that is designed for histoiogical work. Us¬ 
ing forceps, remove the Construct Humań Keratino- 
cytes and Fibroblasts in Bovine Collagen Scaffold 
spedmens from the cassette, and place the spedmens 
in individual molds. Orient the spedmens in the molds 
to enable cutting of a cross-or longitudinal section. 
Cool the paraffin by sliding the mold down the plat¬ 
form to its cool side until the paraffin has soltdified. 
Maintam the specimen orientation with forceps during 
cooling, removing the forceps when the paraffin be¬ 
comes translucent Slide the paraffin błock onto a his- 
tological cold piąte to rapidly cool the błock. Trim the 
paraffin błock with a new single-edged razor blade to 
form a reetangle or slight trapezoid to within 5 mm of 
the tissue mass, if necessary. Cool the błock at 4° for 
15 to 30 min, and damp tne paraffin błock into the 
błock holder of the microtome. Fili a histoiogical tis- 
sue-flotation water bath with fresh water, add an ap- 
propriate amount of a suitable histoiogical adhesive, 4 
and heat to a temperaturę 5° Jower than the melting 
point of the paraffin, Properly mount the paraffin 
błock into a microtome, adjusting as necessary, 5et the 
microtome to make 5-)im thick cuts with a blade an- 
qle of 5 ± 2Insert into the knife holder a sharp stain- 
less Steel microtome knife that has been properly 
honed or a new disposabie microtome knife, and cut a 
ribbon that contains 6-10 sections of Construct 
Fluman Keratinocytes and Fibroblasts in Bovine Colla¬ 
gen Scaffold. Pick up the ribbon with forceps, and 
stretch it a cross the tissue-flotadon water batli. Sępa- 
ratę 2 to 3 adjacent sections from the ribbon on tne 
water bath. The seiected sections should not be com- 
pressed, wrinkled, or scratched. Pick up the seiected 
sections by dipping a microscope slide into the water 
bath under the floating sections, and gently fift the 
slide out of the water. Allow the mounted sections to 
air-dry completely, or dry the slide tn a 60° oven for 1 
h. The microscope sltde with affixed tissue is sequen- 
tially immersed in 3 changes of a suitable histoiogical, 
alipnatic xyiene substitute, 5 5 min/step, followed oy 
two changes of dehydrated alcohol, 3 min/step, Se- 
quentiałly immerse the slide in alcohol (for 3 min), 
running water rinse (3 min), Hematoxylin stoining solu - 
tion (6 min), running water rinse (7 min), 0.3% Add 
alcohof (6 s), running water rinse (5 min), Bluing agent 
(1 s), running water rinse (5 min), Eosin solution (2 
min), two changes of alcohol (3 min each step), four 
changes of dehydrated alcohol (3 min each step), and 
four changes of a suitable histoiogical xylene substitute 
(3 min each step), Adjust the above Immersion times 
as needed to suitably stain the tissue. Remove the slide 
from the last histoiogical xylene substitute wash, and 
biot dry the back of the slide. Do not allow the tissue 
to dry. Affix a coverslip over the tissue, using a suitable 
coversfip mountant 

Microscopk speclfications: A light microscope with 
4x, 10x, 20x, and 40x objectives installed in a revolv- 
ing nosepiece; a 10x widefield ocular with 10 to 
19 mm per 100 microdisk retłcle installed; and a 10x 
widefielo ocular with grrd reticle installed 

Microscopk and morphologkal characteristics: 

Score the three Construct Humań Keratinocytes and 
Fibroblasts In Bovine Collagen Scaffold sections for epF 
dermal and dermal aspects, using the light micro¬ 
scope. Evaluate the slides from each of the sections 
taken. Average the aspect values for each section (n - 
3) to determine the overall aspect score for the Con- 
struct Humań Keratinocytes and Fibroblasts in Bovine 
Collagen Scaffold unit. When examined microscopi- 
cally, Construct Humań Keratinocytes and Fibroblasts 


4 A suitable htstological adhesive for use is HistoslEde® Adhesive, which can be 
obtained from Poły Sdentific R & D Corp,, 70 Clevełand Ave., Bay Shore, NV 
11706-1282 ot equiva!ent. 

S A suitable histoiogical xylene substituŁe is Shandon Xyiene Substitute from 
Thermo Sdentific (nUp://www,thermosden tffic.com) or equivaient. 
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in Bovine Coilagen Scaffold shows a bifayered con¬ 
struct resembling the epidermal and dermal layers of 
human skin. Using USP Construct Humań Keratino¬ 
cytes and Fibroblasts in Bovrne Coilagen Scaffold Refer- 
ence Photomicrograpbs of passing and faEling articles 
for comparison, Construct Humań Keratinocytes and 
Fibroblasts in Bovine Coilagen Scaffold meets the re- 
quirements for epidermal aspects, including epidermal 
coverage, epidermal development, and keratinocyte 
aspect, and meets the reguirements for dermal as¬ 
pects, including dermal matrrx thickness, fibroblast 
density, and matrix aspect, as described belo w. 
Epidermal aspects 

[Notę—S ee USP Construct Humań Keratinocytes and Fi¬ 
broblasts in Bovine Coilagen Scaffold Reference Photo- 
micrograph 1 for an example of a passing unit] 
Acceptance criteria for Epidermal coverage: NLT 
95% of the dermal matrix present on the slide is cov- 
ered with epidermal keratinocytes. 

Acceptance criteria for Epidermal development: NLT 
70% of the Construct Human Keratinocytes and Fibro* 
blasts in Bovine Coilagen Scaffold epithelium is com- 
posed of three distmet celi layers, 

[NoiE—See USP Construct Human Keratinocytes and Fi¬ 
broblasts in Bovlne Coilagen Scaffold Reference Photo- 
micrograph 2 for an example of a failing unit] 

The basal celi layer of the epithelium is at least 1 celi 
thick, consisting of keratinocytes with a euboidaheo- 
lumnar shape. 

[Notę—S ee USP Construct Human Keratinocytes and Fi¬ 
broblasts in Bovine Coilagen Scaffold Reference Photo- 
micrograph 3 for an example of a failing unit] 

The suprabasal layer is composed of stratified cells and 
is at least 5 cells thick. Suprabasal cells closest to the 
basal layer are cuboidal in shape; cells become pro- 
gressively straflfied the closer they are to the upper- 
most, squamous celi layer. The squamous celi layer 
on the apical surface is cornified and at least 1 celi 
thick. 

[Notę —See USP Construct Human Keratinocytes and Fi¬ 
broblasts in Bovine Coilagen Scaffold Reference Photo- 
micrograph 4 for an exampie of a failing unit.] 

The uppermost celi layer of the epithelium is analo- 
gous to the stratum corneum of human skin and is 
composed of one or morę rows of fiat, scaly cells that 
are nonlivrng and keratinfzed. 

[NOTĘ—See USP Construct Human Keratinocytes and Fi¬ 
broblasts in Bovine Coilagen Scaffold Reference Photo- 
mtcrograph 5 for an example of a failing unit.] 

Acceptance criteria for Keratinocyte aspects: NLT 
95% of the basal keratinocytes have basophiltc cyto- 
plasm that neither has distmet vacuoles nor is necrotic. 
See USP Construct Human Keratinocytes and Fibroblasts 
in Bovine Coilagen Scaffold Reference Photomicrograph 
6 for an example of a failing unit. NLT 80% of 
suprabasal cells (exduding those in the upper 20% of 
the cełl layer closest to the squamous layer) have baso- 
philic cytoplasm. Furthermore, these basophilic 
suprabasal cells do not have distmet vacuoles and are 
neither necrotic nor keratinized. 

[Notę—S ee USP Construct Human Keratinocytes and Fi¬ 
broblasts In Bovine Coilagen Scaffold Reference Photo- 
micrographs 7 and 8 for exanłples uf failing units*] 

Dermalaspects 

Five randomly selected fields/slide will be evaluated for 
dermal matrix thickness and fibroblast density- The five 
fields will be averaged to obtain the finał value for 
each section. 

[Notę—S ee USP Construct Human Keratinocytes and Fi¬ 
broblasts in Bovine Coilagen Scaffold Reference Photo¬ 
micrograph 1 for an example of a passing unit] 

Acceptance criteria for Dermal aspects 
Dermal matrix thickness: The Construct Human “Kera¬ 
tinocytes and Fibroblasts in Bovine Coilagen Scaffold 


dermal layer is NLT 40 jim thick and is composed of 
several rows of fiat dermal cells. 

Fibroblast density: The dermal matrix contains an av- 
erage of at least four nonpyknotic nuclei present per 
microscopic field (field = 20 grid squares of reticle 
when using the 10x widefielo ocular and 40x 
objective). 

MatrŚx aspect: NLT 95% of the dermal matrix coila¬ 
gen stains uniformly with no large holes nr inclusions 
present. 

[NOTĘ—See USP Construct Human Keratinocytes and Fi¬ 
broblasts in Bovme Coilagen Scaffold Reference Photo- 
micrographs 9 and 10 for examples of failing unitsj 

• Gene Expression Profile 

RNA extraction solution: Use an agueous phenol and 
guanidine isothiocyanate solution suitable for RNA ex* 
traction* 6 

DEPC-treated wat er: Add 0.2 ml of diethyjpyro- 
carbonate (DEPC) to 100 mL of stenie Puriflea Water, 
shake vigorously, and allow to stand for at least 12 h, 
Autoclave the resuldng solution for 15 min, using the 
liquid cycle, to inactivate residual DEPC. Prepare fresh 
as needed. 

5X Reaction buffer: Prepare a solution of 375 mM po- 
tassium chloride, 15 mM magnesium chloride, and 250 
mM tri 5 (hydroxymethyl) aminomethane hydrochloride, 
Adjust to a pH of 8.3, 

10X Reaction buffer: Prepare a solution of 500 mM 
potassium chloride and 100 mM tris{hydroxymethyi) 
aminomethane hydrochloride. Adjust to a pH of 8.3. 
Oligo-deoxythym[dine solution: Prepare a 20-mM 
oligo-deoxythymidine (primer length: 18) solution, us- 
mg a suitable buffer. 7 

dNTP solution I: Using a suitable buffer, 7 prepare a so- 
lution of deoxyadenostne triphosphate, deoxyguanosine 
triphosphate, deoxycytidine Lriphosphate, and deoxy- 
thymidine triphosphate in which the concentration of 
each componenf is 10 mM. 

dNTP solution Ił: Prepare a solution, in water, of deox- 
yadenosine triphosphate, deoxyguanosine tnphosphate, 
deoxycytidine tnphosphate, and deoxythymidine 
triphosphate, in which the concentration of each con> 
ponent is 10 mM. 

Ribonuclease inhibitor solution: Prepare a solution 
containing 40 unłts of ribonuclease inhibitor/mL of a 
suitable buffer. 7 

Reverse transcriptase buffer: Prepare a solution of 0.1 
M sodtum chloride, 0.1 mM edetate disodium, 1.0 mM 
dithiothreitol, 0,01% nonylphenol polyoxyethylene 
ether, 50% glycerin, and 200 mM tris(hydroxymethyl) 
aminomethane hydrochloride. Adjust to a pH of 7,5, 
Reverse transcriptase solution: Prepare a solution eon- 
taining 200 units of Moloney-Murine Leukemia Virus re- 
verse transcriptase/pL in Reverse transcriptase SO 'lution. 
DNA primer pairs: Prepare individual 20-pM Solutions 
of the following DNA primer pairs, using deoxyribonu- 
clease- and ribonuclease-free water. 


Table 1 


Transforming growth factor 
li 1 (TGF/ilł: 


TCF/J 1-3' 

agg ctc coa atg Log 
qqq caq q 

. TCFjS 1-5' 

gee ctg gac acc aae 
tat tqc t 

Interleiikin-lri flLIał: 


ILIce-3* 

lag tgc cgt gag ttt 
ccc aga aga aga 

_gg* _ 


6 A suitable RNA extraction solution is Trizol© reagent, which can be obtained 
from Life Technologies, {https://www.lifetechnolagFe5.com) or equivalenl.. 

suitable buffer can be obtained from the RT-for-PCR Kit, Clontech, 1290 
Terra Bella Ave., Mountain View, CA 94043 or equivalent. 
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Table 1 (Contlnued) 


Transforming growth factor 

1 (TGFflIV 


ILla-5' 

caa gga gag cat 
ggtggt agt agc 
aac caa ca 

lnterleukin-4 (IL4>: 


1L4-3' 

acq tac tct ggt tgg 
ctt cct tca cag gac 
an 

IL4-5' 

cgg caa ctt tga cca 
cgg aca caa gtg 
ega ta 

Platelet-derived qrowth factor A: 


PDGF-A-3' 

ctg ctt cac ega gtg 
eta caa tac ttq ct 

PDCF-A-5' 

aga agt cca ggt 
gag gtt aga gga 
CłCat 

G ly cera 1 de hy de - 3 -p h o sp h ate 
dehvdroqer>ase: 


G3PDH-3' 

cal gtg ggc cat 
aaq ntc cac cac 

G3PDH-5' 

tga agg teg gag 
tca acq qat ltq qt 



DNA polymerase solution: Prepare a solution contatn- 
Ing flve units of deoxyribonudeit add poiymerase/ml 
of a solution of 100 mM potassium chloride, 0.1 mM 
edetate disodium, 1 mM dithiothreitol, 0.5% polyoxy- 
ethyiene (20) sorbitan monolaurate, 0.5% nonylphenol 
polyoxyethylene ether, 50% glycerin, and 20 mM 
tris{hydroxymethyi) aminomethane hydro chloride. Ad- 
just to a pH of 8.0. 

Analysis 

RN A extractlon: Remove three 2-cm diameter circufar 
sections from every 30 cm 2 of Construct Humań Kera- 
tinocytes and Fibroblasts in Bovtne Collagen Scaffold 
(NLT 30% of the total unit area), using tne appropri¬ 
ate size btopsy punch. Transfer each piece of tissue to 
individual polypropylene microcentrifuge tubes. Add 
1.0 mL of RNA extraction solution to each tubę, ho- 
mogenize by repetitive pipetting, and incubate the 
sam pies for 5 min at room temperaturę. To each tubę, 
add 0.2 mL of chloroform, mix on a vortex mixer, and 
centrifuge at 12,000 x g for 1 5 min at 2 U -8°. Transfer 
the upper, agueous phase to a second tubę, add 
0.5 mL of isopropanol, and incubate for 30 min to 
overnight at -20°. Centrifuge at 12,000 x g for 15 
min, discard the supematants by aspiration, and add 
75% alcohol to each pellet Mix the sample on a vor- 
tex mixer, centrifuge at 12,000 x g for 2 min, and 
discard the supematants by aspiralion without dis- 
turbing the RNA pellets. Recentrifuge at 12,000 x g for 
2 min, and remove the rematning supematants with a 
small-volume (20 pL or smaller capacity) micropipet. 
Air-dry the pellets for 5 min at room temperaturę by 
keeping the microcentrifuge cap off, and resuspend 
each pellet in 50 pi of DEPC-treated water, Bring ab- 
sorbance into linear rangę by diluting 5 pL of each sus* 
pension wrth 195 pL of DEPC-treated water, Transfer 
the samples to suitabfe ouartz mitroplates or cuvettes 
and determine the absorbance of the RNA solution at 
wavelengths of 260 and 280 nm, using a spectropho- 
tometer and DEPC-treated water as the blank. The ratio 
of the absorbance at 260 versus 280 nm should be 
NLT 1.65. If this ratio is less than 1.65, mix the resus- 
pended pellet by repetitive pipetting, and repeat the 
dilution step and absorbance measurement. If this fails 
to raise the absorbance ratio, repeat the RNA extrac- 
tion for that sample by addtng 1 mL of RNA extraction 
solution , and proceed as above, beginning with ''incu¬ 
bate the sample for 5 min at room temperaturę". 


Determine the concentration of RNA, tn pg/mL: 

Result = F x A x D 

F - conversion factor, 40 

A = absorbance at 260 nm 

D - dilution factor 

Adjust the volume of the RNA Solutions with additional 
DEPC-treated water to bring the concentration of RNA 
to about 80 j_ig/mL. If the absorbance at 260 nm is 
less than 0.05, discard the sample, and repeat the 
RNA extraetion on a fresh sample. 

Synthesis of cDNA: To separate, individual thin-walled 
polymerase chain reaction (PCR) tubes, add 12,5pL of 
the RNA solution from samples 1, 2, and 3 (3 reaction 
tubes total), Add 1 pL of Oligo-deoxythymidine solution 
to each tubę, and incubate at 72 fi for 2 min to anneal 
the oligo-deoxythymidine to the mRNA. Place the tubes 
in an ice bath, and to each lube, add 4 jiL of 5X Reoc - 
tion buffer ; 1 pl of dNTP solution /, 0,5 pL of Ribonude- 
ase inhibitor solution, and 1 jtL of Reverse transcriptase 
solution. Incubate at 42° for 1 h to synthesize cDNA, 
and then incubate at 94° for 5 min to inactivate the 
reverse transcriptase. To each tubę, add 80 pL of DEPC- 
treated water and mix. 
cDNA positive control 8 

Polymerase chain reaction amplification of cDNA: For 
each of the five DNA primer pairs t label five individual 
centrifuge tubes (5 tubes total). Add the foliowing to 
each centrifuge tubę: 1 35.8 ul of DEPC-treated water, 

10.5 pL of dNTP solution //; 21 pL of 10X Reaction buffer, 

3.5 pi of the appropriate 5' primer; 3,5 pL of the ap- 
propriate 3 1 primer; and 12,6 pL of 25 mM magnesium 
chloride. Close, mix on a vortex mixer, and pulse spin 
in a microcentrifuge. Add 2.1 pL of DNA polymerase so¬ 
lution to each centrifuge tubę, and mix by repetitive 
pipetting. For each primer pair, transfer 27 uL of the 
resufting solution to five thin-walled PCR tubes. There 
should be a total of 25 PCR tubes, Add the following to 
the PCR tubes of each primer set: 


Table 2 


PCR tubę 
ntimber 

Sample 

1 

3 pL Construct Humań Keratinocytes and Fibroblasts 
in Bovine Collaqen Scaffold sample 1 cDNA 

2 

3 \il Construct Humań Keratinocytes and Fibroblasts 
tn BovIne Collaaen Scaffofd sample 2 cDNA 

3 

3 ;iL Construct Humań Keratinocytes and Fibroblasts 
rn Bovine Collaoen Scaffold sample 3 cDNA 

4 

3 ul cDNA pasitive control 

5 Negatiw 
control 

3 uL DEPC-treated water 


Repeat for the remaining primer pairs. The positiye con¬ 
tro! contains authentic cDNA of Transforming growth 
factor p, interleukin-la, lnterleukin-4 f Platefet-deńved 
growth factor A t and Gtyceraldehyde-3-phosphate 
dehydrogenase, as appropriate for each primer set. 

Pulse spin the PCR tubes in a microcentrifuge to mix, 
and place the tubes in a single PCR thermal cycler. 
Cycling conditions are as foflows. 


Table 3 


Meltinp temperaturę 

94° 

Melting time 

45 5 

Anrteal temperatur® 

58° 

Anneal time 

45 s 

Elonaation temperaturę 

72° 


5 A suitabie cDNA positive control can be obtiiined from ClonLech, 1290 Terra 
BeiFa Ave., Mountain VEew H CA 94043, 
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Tabte % (Continued} 


Elonpation time 

2 min 

Number of cycles 

30 

Finał elonaation temperaturo 

72* 

Finał eionqation time 

2 min 


Termmate the PCR amplification by heating each tubę 
to 72° for 7 min, 

Efectrophoresis Identification 

Tris-bork add buffer: 89 mM of tris(bydroxymethyt) 
aminomethane, 89 mM of bont acid, and 2 mM of 
edetate disodium 

6X Loadiog buffer: Asolution containing 15% of a 
branched polymeric sucrose (400 kDa), 0.25% bromo- 
phenoi blue, and 0,25% xylene cyanole FF 
Ethidium bromide solution; 10 mg/mL Ethidium bro¬ 
mide in Tris-boric acid buffer 

Agarose gel: A horizonta! 2% agarose* gel in Iris-barie 
acid buffer 

Once the gel is set, remove the comb, and place the 
gel into the ełectrophoresis chamber with the comb 
end of the gel situated closest to the cathode term!* 
naL Fili the electrophoresis chamber with Tris-boric 
acid buffer until the buffer reaches 3-5 mm over the 
surface of the gel. 

100-bp DNA ladder markers: A solution containing 
10 DNA fragments tovenng the rangę of 100-1000 
base pairs (bp) in 100-bp increments, with a total 
DNA content of approximately 100 ng/pL (1 5-20 ng 
of DNA per band) in an appropriate buffer 10 
Anaiysis: Dilute the 25 PCR samples prepared in the 
Pofymerase choin reaction amplification of cDNA with 6X 
Looding buffer so that the finał concentration of the 
buffer is one-sixth of its odginał concentration, Load 
5 jiL of the 100-bp DNA loader markers in the fint lane 
of the agarose gel. Load lOpL of each PCR sample into 
each gerwell, and attach the cathode to the terminal 
close to the loaded wells. Attach the anodę to the ter¬ 
minal farthest from the loaded weils, and apply 120 V 
to the gel. Run the gel until the bromophenoł blue is 
two-thirds the lengtn of the gel. Remove the gel from 
the ełectrophoresis apparatus, and place it in a tray 
containing enough Ethidium bromide solution to cover 
the gel. STowly agitate the gel on a shaker table for 30 
min. Completely remove the Ethidium bromide solution 
from the tray, add an equal amount of Tris-boric acid 
buffer, and stowly agitate the gel on a shaker table for 
60 min. Place the gel on a 312-nm UV light source, 
photograph the gel and impect the image for bands 
that have migrated from each individual well. If a band 
appears, rt js verified for size in base pairs by comparino 
it to the lane for the 100-bp DNA laoder markers . 

System suitabllity: If a band appears and it is of the 
appropriate size, it is considered positive, The anaiysis is 
considered valid if the posili ve Controls show the appro- 
priately sized cDNA-PCR products, no PCR product 
bands appear in the negative Controls, and all bands 
are observed to be vl$ually discrete. 

Acceptance criteria: The lanes of the agarose gel that 
correspond to Construct Humań Keratinocytes and Fi- 
broblasts in Bovine Collagen Scaffold show cDNA bands 
for lnterłeukin-1 ot (expected PCR prnduct hand size of 
491 base pairs, limit of detection NLT 9.6 x 10" 21 
moles); Pfateiet-derived growth foctor A (expected PCR 
product band size of 304 base pairs, limit of detection 
NLT 1,5 x 10 20 moles); Tronsforming growth foctor pi 


* An agarose suitable for electrophoresis anaiysis o i Construct Humań Kerali- 
nocytes and Fibroblasts in Bovine Collagen Scaffold cytokine PCR product is 
SeaKem^ CTG agarose and can t>e obtained from Lon^a Inc, 90 Boroline 
Road, Allendale, Nf 07401 or equśvatenL 

10 A suitable bufferecf solution of WO-bp DNA ładder markers can be obtarned 
front Lonaa |nc„ 90 Borofine Road, Allendale, N| 07401 or equivalent. 


(expected PCR product band size of 161 base pairs, 
limit of detection NLT 1,5 x ICH 0 ) moles; and Glyeeral- 
dehyde-3-phosphate dehydrogenose (expected PCR prod¬ 
uct band size of 983 base pairs); but not lnterleukin-4 
{expected PCR product band size of 344 base pairs, 
limit of detection NLT 1.5 x 1(H ? moles). If one of the 
replicates tested yields results discordant with the other 
two replicates, repeat the test, and accept only if all 
three replicates are concordant 
• BARRIER Integrety AS5ES5MENT 

Ham's F-12 tissue culture medium: Prepare a solution 
that contains the foliowi ng: 


Table 4 


Cornponent 

mq/mŁ 

L-Alanine 

8*91 

L-Arqinine hydrochloride 

210.7 

L-Asparaqlne monohydrate 

15.01 

t i-As partie acid 

13.30 

L-Cys teine hydrodiloride mono hydra te 

35 1 2 

L-Clutamic acid 

14.70 

L-GIutamine 

146.2 

Aminoacetic add 

7.51 

L-Histidine hydrochloride mono hydra te 

20.96 

L-lsofeucine 

3,94 

t-Leucine 

13.12 

L-Lvsine hydrochloride 

36.54 

L-Methionine 

4.48 

L-Phenylalanine 

4,96 

L-Praline 

34.53 

i-Serine 

10.51 

L^Threonine 

11.9? 

L-Tryptophan 

2,04 

L-Tvrosine disodium 

671 

L-V3line 

1171 

Calcium chloride 

44,00 

Cupric sulfate. penta hydra te 

0.0025 

Femc sutfate. heptahydrate 

0.834 

Potassium chloride 

2237 

Maanesium chloride 

57,22 

Sodium chloride 

7599.0 

Sodium ohosohaie, dibasic 

142,0 

Zinc sulfate. heptahydrate 

0.863 

D-Biotin 

0,0073 

D-Calcium oantothenate 

0.238 

Cholinę chloride 

13.96 

Folie acid 

1.30 

Hypoxanthine 

4.04 

Inositol 

18.02 

Niadnamtde 

0.0366 

Pyridoxtne hydrochloride 

0.061 7 

Riboffayin 

0 0376 

Thiamine hydrochforide 

0.337 

Thymidine 

0727 

Cyanocobalamin 

1.36 

ot-lipoię add 

0,206 

Linoleic acid 

0,0841 

Dextrose 

1801.6 

Phenoi red r sodium 

1.30 

Sodium pyruvate 

110.0 

Putrescfne dihydrochloride 

0.161 

Sodium bicarbonate 

1176.0 
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Tritiated water: 2.0 jiCi/mL 

Percutaneous absorption apparatus: Prepare the ap¬ 
paratus as described belowJ 1 
$ix-weft cetl culture plater The dimensions are inner 
diameter, 35 mm; depth, 18 mm. 

Cel! culture well Insert: Each well is a plastic cylinder 
with inner length, 15 mm; inner diameter, 24 mm; 
outer diameter, 27 mm, with a flanged end extending 
4 mm from the outer diameter The inner diameter op- 
posite the flanged end is covered by a taut pofycarbon- 
ate membranę having a porosity of 3 pm. Tne fiange 
should allow the Celi culture well Insert to be suspended 
In the well of a Six-well celi culture piąte , leaving a 3-mm 
space between the bottom of the Celt culture well Insert 
and the inner bottom surface of the Six-well celi culture 
piąte. 

Percutaneous absorption insert: Use a polytetraflu- 
oroethylene cylinder having the following dimensions: 
length, 20 mm; inner diameter, 20 mm; outer diame¬ 
ter, 23 mm with a flanged end extending 3 mm from 
the outer diameter Ten mm from the flanged end of 
the cylinder, the inner diameter begins to funnel so 
that the inner diameter at 10 mm from the flanged 
end is 20 mm, and the inner diameter at 15 mm from 
the flanged end is 8 mm. From 15 to 20 mm from the 
flanged end, the inner diameter remains at 8 mm. The 
outer diameter of the cylinder remains constant at 
23 mm, The flanged end is considered to be the top 
of the component. 

Silicon grease: Use high-vacuum Silicon grease suita- 
ble for glass** 2 

Analysis: Fili each well of the $ix*well celi culture piąte 
with 1.5 mi of Ham's F-12 tissue culture medium , Re- 
move two 2-cm circular sections from every 30 cm ? of 
Construct Humań Keratinocytes and Fibroblasts in Bo- 
vine Collagen Scaffold (NLT 20% of the total unit area), 
using the appropriate size biopsy punch. Transfer each 
excised section to a sępa ratę tell culture well Insert , der¬ 
ma! side down on the polycarbonate membranę, Using 
forceps, gently smooth out the section to remove any 
wrinkles. Apply a narrow ring of Silicon grease to the 
underside of tne Percutaneous absorption insert , and 
place the insert into the Celt culture well insert , grease 
side down, onto the epldermaf surface of the Construct 
Humań Keratinocytes and Fibroblasts in Bovine Colla- 
gen Scaffold biopsy, with slight pressure to form a tight 
seal, Do not aflow any grease to enter the 8-mm diam¬ 
eter expo$ed area of the Construct Humań Keratino¬ 
cytes and Fibroblasts in Bovine Collagen Scaffold sur¬ 
face. Place the Celi culture well insert containing the 
Percutaneous absorption insert into one of the wells of 
the Six-welf celi culture plotę containing 1,5 mL of Ham'$ 
F-12 tissue culture medium, Apply 1.0 ml of Tritiated 
water to the exposed surface of the Construct Humań 
Keratinocytes and Fibroblasts in Bovine Collagen Scaf- 
fold unit in the Percutaneous absorption insert , and incu- 
bate at ambient temperaturę for 6 h. At the end of 
each h H transfer the Celi culture well insert containing the 
Percutaneous absorption insert to a new well within the 
Sk-well celi culture plotę containing 1.5 mL of fresh 
Ham's F-12 tissue culture medium. After the 6-h incuba- 
tion, remove the Celi culture well insert . Remove a 0.5- 
mL aliąuot of Ham ł s F-12 tissue culture medium from 
each well of the Six-weil celi culture plotę , and transfer 
into indiyrdual scintillation vials. Dispense 0.5 ml of Tri¬ 
tiated water to a sępa ratę scintillation vfal as a contro), 

11 A suitable Percutaneous absorption apparatus „ not induding the Percutaneous 
absorption insen t h a Cos tar® 6-wdl culture cl u Ster, fiat bottom with lid, and 
a Cosi ar £■ Transwel®, 24 mm in a ó-well d u ster piąte with lid and tan be 
obtaEned from Corning Ufe Sciences, 836 North Street, BuElding 300, Suitę 
3401, Tewksbury, MA 01876 or eauśvaEent. 

l ^A suitable Siiicon grease is High Vacuum Silicon Lubricant for Gtass and tan 
be obtained from Dow Corning Corporation, P.O. Bqx 0994, Midland, Ml 
48686-0994. 


Add 4,5 ml of a suitable scintillation cocktail 1 * to each 
scintillation vial and gently mix, Place the scintillation 
vtals into a liquid scintillation counter, and count the 
emissions in the tritlum spectrum for 60 s. Average the 
counts for each of the srx time points (punch average) 
and dupltcate sections (unit average). 

Determtne the percent penetratton per h: 

Resuft = f x (Cs/O:) 

F ~ com/ersion factor, 150 

C s = counts/min of the G.5-mL aliąuot of the Ham's 
F-12 tissue culture medium taken at the end 
of the incubation period 

Cc = counts/min in the 0.5-ml aliąuot of Tritiated 
water 

Acceptance criteria: NMT 1.97% penetration is found. 

* Mitabolic Actjvity Assessment 

Dulbecco's modlfied Eag!e ł s tissue culture medium: 
Prepare a solution that contains the following: 


TabEe 5 


Component 

mq/L 

Calcium chloride 

264.9 

Fenie nitra te, nonahydrate 

0.10 

Potassium chloride 

400.0 

Maanesium sullate, heptahydrate 

200.0 

Sodium chlor!de 

6,400.0 

Sodium bicarbonate 

3,700.0 

Sodium phosphate, mono basie (mono hydra te) 

125,0 

Destrase 

4.500.0 

Phenol red 

15.0 

Sodium pyruvate 

110.0 

L-Arqinine hydrochlorlde 

84.0 

uCystine 

48.0 

Aminoacetic add 

30,0 

L-HistidEne hydrochloride monohydrate 

42.0 

L-lsoleudne 

104.8 

L-leucine 

104.8 

l-Lysine hydrochloride 

146.2 

t-Methionine 

30.0 

L-Phenylalanine 

66.0 

L-Serfne 

42.0 

L-Threonine 

95,2 

l-Tryptophan 

16.0 

L-Tyrosine 

72.0 

uValine 

93.6 

□ Calcium pantothenate 

4,0 

Cholinę chforide 

4,0 

Folie add 

4.0 

Inositol 

7.0 

Nicotinamide 

4.0 

Pyrido^ine hydrochEoride 

4,0 

Riboflavin 

0,40 

Thiamine hydrochloride 

4.0 


MTT solution: Dlssolve 033 g of (3-(4*5- 
dimethylthiazoL2yi)-2,5-diphenyl tetrazolium bromide 
in 1 L of Dulbecco's modified Eagle f s tissue culture me¬ 
dian ?, with constant stirring. Pass the solution through 
a suitable size filter havinq a CL2-f.mn porosity. 

0.04 N Acidified isopropyl alcohol: Add 3.45 mL of 
hydrochloric acid to 1 L of isopropyl alcohol, and mix 
thoroughly. Storę at room temperaturę no longer than 
6 montns. 

Analysis: Immerse the Construct Humań Keratinocytes 
and Fibroblasts in Bovme Collagen Scaffold in separate 

11 A suitable scintillation cocktail is OptlPhase Supermł* Perkin-Elmer Ufe Sci* 
ences, fnc, S49 Albany SL, Boston, MA 021 IS or eguiyalent. 
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40,0-mL portions of MTT solution, making surę that 
about 20 mL of MTT solution is under the sample arti- 
cle, and 20 ml of MTT solution is on the surface. Take 
care not to produce any bubbles. Incubate for 3 h at 
37°, in an environment of air enriched with 10% car- 
bon dioxide. After incubation, rem o ve from the 37°, 

10% carbon dioxide-enriched air enyironment. Transfer 
the Constmct Humań Keratinocytes and Fibroblasts in 
Bovine Collagen Scaffold to a suttable cutting surface, 
and, using an appropriate biopsy punch, remove three 
8-mm diameter circular sections from every 30 cm 2 of 
Construct Humań Keratinocytes and Fibroblasts in Bo- 
vine Collagen Scaffold (5% of unit area), Transfer each 
punch to mdividual snap-top test tubes. Add 0.9 mL of 
0,04 N Addified izopropyl alcohoi to each tubę, making 
surę that the tissue is completely submerged. tf not 
submerged, use forceps to place the sample info the 
0.04 N Addified isopropyl alcohoi Cap each tubę tightly, 
place on an orbita! shaf<er, and shake for 1 h at a mod- 
erate setting. After 1 h, remove the tubes from the or¬ 
bita! shaker, and mix each tubę on a vortex mixer. In- 
spect the tubes to make surę that the tissue samptes 
continue to be submerged, If not, use forceps or an- 
other device to resubmerge the tlssues, Return the 
tubes to the orbital shaker, and continue to shake for 
an additional 1 h. Remove the tubes from the orbital 
shaker, mtx the tubes on a vortex mtxer, and transfer a 
0.2-mL aliauot to a suttable 96-well flat-bottom piąte. 
Read the absorbance of each sample at 570 nm, using 
0,2 mL of 0.04 N Addified isopropyl alcohoi as the blank, 
Acceptance criteria; The average absorbance value is 
NLT 0.237. 

ADDITIONAL REQUIREMENT5 

• Packageng and Storage: Construct Humań Keratinocytes 
and Fibroblasts in Bovine Collagen Scaffold is aseptkafly 
packaged in a Class 100 erwironment in singJe-use eon- 
tainers that preserve celi viability and product intearity. 
Storę at controiled room temperaturo for NMT 5 days, 
and do not subject to freezing temperatures. The atmos- 
phere within the package contains air enriched with 10% 
carbon dioxide. Tne device is translucent and off-white in 
color. The upper, epidermal surface is duil with smali tr- 
regularities resulting from the cornifrcation of keratino¬ 
cytes, while the bot tom surface is smooth and shiny in 
appearanee The device is packaged so that the dermal 
layer (glossy layer) is closest to tne agarose-based nutri- 
ent medium. The packaging permits easy obsen/ation of 
the medium and provides ready access to the Construct 
Humań Keratinocytes and Fibroblasts in Bovine Collagen 
Scaffold when needed. The medium contains all of tne 
required nutnents for the Jiving celi components of Con¬ 
struct Humań Keratinocytes and Fibroblasts in Bovine 
Collagen Scaffold plus an appropriate, nontoxic, pH-sen- 
sitive dye to indicate package breaches or microbial eon- 
tamtnation, The medium shouid appear pink (pH 
6.8-7.7) when compared to the enclosed pH color chart. 

» Laseleng: Labę! it to indicate the dimensions of the en¬ 
closed Construct Humań Keratinocytes and Fibroblasts in 
Bovine Collagen Scaffold, the expiry datę, the reouired 
storage condftions, and the lot number. The label indi- 
cates that the enclosed Construct Humań Keratinocytes 
and Fibroblasts in Bovine Collagen Scaffold and sur- 
rounding medium are to be examined for signs of eon- 
tamination or deterioration, The tabel also contains a pH 
color codę to be used for determination of the accepta- 
bility of the pH of the Construct Humań Keratinocytes 
and Fibroblasts in Bovine Collagen Scaffold medium, The 
tabel cautions that Construct Humań Keratinocytes and 
Fibroblasts in Bovine Collagen Scaffold is not to be used 
if the package shows signs of damage or microbial con- 
tamination. Label it to indicate that sterife technigues are 
to be used in han dli ng Construct Humań Keratinocytes 
and Fibroblasts in Bovtne Collagen Scaffold and that 


cytotoxic agents are not to be used. Label it to indicate 
tne time frame for use after package opening, 

* USP Reference Standards, Authentic Visual References (11) 
USP Construct Humań Keratinocytes and Fibroblasts in Bo- 
vine Collagen Scaffold Reference Photomicrogmphs 
[NOIE— These 10 photomicrographs represent examples 
of both passing and failfng Construct Humań Keratino¬ 
cytes and Fibroblasts in Bovine Collagen Scaffold units. 
They are specifted to assist in ascertaining histological 
guality.] 


Copper Gluconate 

OM OM 


CizHjżCuOh 453,84 

Copper, bisfD-gluconato-G^G*)-; 

Copper D-gluconate (1:2) [527-09-3]. 

DEFINITION 

Copper Cluconate contains NLT 98.0% and NMT 102.0% 
of copper gluconate (CuH^CuOm), 

IDENTIFICATION 

* A. IDENTIFICATION TESTS—GENERAL, Copper (191): A 

50-mg/mL solution meets the reąuirements. 

» B. Thin-Later Chromatographic Identification Test 
Standard solution: 10 mg/mL of USP Potassium Cluco¬ 
nate RS 

Sample solution: TO mg/mL of Copper Cluconate, 
heating in a water bath at 60°, if necessary, to dissolve 
Chromatographic system 

(See Chromotograpny (621), Thin-Layer Chromało- 
graphy.) 

Modę: TLC 

Adsorbent: 0.25-mm layer of chromatographic sllica 
gel 

Application volume: 5 pi 

Deve!oping solvent system: AlcohoE, ethyl acetate, 
ammonium hydroxide, and water (50:10:10:30) 

Spray reagent: Dissolve 2.5 g of ammonium molyb- 
date in 50 ml of 2 N sułfuric acid in a 100-mL vo!u- 
metric fiask, add 1.0 g of ceric sulfate, swirl to dissolve, 
and dilute with 2 N sułfuric acid to volume. 

Analysis 

Samptes: Standard solution and Sample solution 
Develop the chromatogram until the solvent front has 
moved about three-fourths of the length of the piąte, 
Remove the piąte from the chamber, and dry at 110° 
for 20 min, Afiow to cool, and spray with the Spray 
reagent Heat the piąte at 110 Q for about 10 min. 
Acceptance criteria: The principaf spot of the Sample 
solution corresponds in color, size, and Rf value to that 
of the Standard solution . 

ASSAY 

* Procedurę 

Sample: 1,5 g of Copper Cluconate 
Blank: 100 mL of water 
Titrimetric system 
(See Titrimetry (541).) 

Modę: Indirect titration 
Tltrant: 0,1 N sodium thiosulfate VS 
Endpoint detectron: Visual 
Analysis: Dissolve the Sample in 100 ml of water. Add 
2 mL of glacial acetic acid and 5 g potassium iodide, 
mix, andtitrate with Tltrant to a llghtyellow color. Add 
2 g of ammonium thiocyanate, and mix. Add 3 mL of 
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starch TS, and continue titrating to a milk-white 
endpoint. Perform the blank determination. 
Calculate the percentage of copper gluconate 
(CuHhCuOi 4> in the Sample tafcen: 


Analytrcal wavelength: 28 3.3 nm 
Lamp: Lead hollow-cathode 
Argon fiow ratę: 3 L/min, or as noted 
Graphite tubę temperaturę: See Tobie 1. 


Result = [[(V^ V B ) x Nx f\!W\ x 100 

Vs - Titrant volume consumed by the Sampfe (mL) 

V B ~ Titrant volume consumed by the Blank (mL) 

N - actual nor mai i ty of the Tiltunt {mEq/mL) 
f = equivalency factor, 453,8 mg/mEq 

W = Sample weight (mg) 

Acceptance criteria: 98,0%~1 02,0% 



IMPURITJES 

* Chloride and Sulfatt, Chloride <221) 

Standard solution: 1.0 mL of 0,020 N hydrochfonc 
acid 

Sample: 1 *0 g 

Acceptance criteria: NMT 0,07% 

■ Chloride and Sulfate, Sulfate (221) 

Standard solution: 1,0 mL of 0.020 N sulfuric acid 
Sample: 2.0 g 

Acceptance criteria: NMT 0.05% 

* Arsenic, Method l (211) 

Test preparation: 1.0 g in 35 ml of water 
Acceptance criteria: NMT 3 ppm 

o Limit of Lead 

[Notę —For the preparation of all aqueous Solutions and 
for the rinsing of glassware before use, use water that 
has been passed tnrough a strong-add, strong-base, 
mixed-bed lon-exchange resin. Select all reagents to 
have as Iow a contenl of lead as practicable, and storę 
all reagent Solutions in containers of borosiiicate glass. 
Cleanse gtassware before use by soaking In warm 8 N 
nitric acid for 30 min and by rinsing with deionized 
water,] 

Standard stock solution: Transfer 10,0 ml of lead ni- 
trate stock solution TS to a 100-mL yolumetric fiask, 

Add 40 mL of water and 5 mL of nitric acid, and dilute 
with water to volume. 

Standard solution: Transfer 0.40 mL of Standard stock 
solution to a 100-mL yolumetric fiask. Add 50 mL of 
water and 1 mL of nitric add, and dilute with water to 
yolume. This solution contains 0.04 pg/mL of lead. 
Sample stock solution: Transfer 4 g of Copper Cluco- 
nate to a 100-mL yolumetric fiask. Add 50 mL of water 
and 5 mL of nitric acid, and sonicate to dissolve the 
specimen, Dilute with water to yolume, Transfer 4,0 ml 
of this solution to a second 100-mL yolumetric fiask. 

Add 50 mL of water and 1 mL of nitric acid, dilute with 
water to volume, and mlx. 

Blank: Transfer 1.2 mL of nitric add to a 100-mL yolu¬ 
metric fiask and dilute with water to volume. 

Sample solution A: Mix 1 0.0 mL of the Sample stock 
solution with 10.0mL of Biank. This solution contains 
0.00 pg/mL of added lead from the Standard solution. 
Sample solution B: Mix 10,0 mL of the Sample stock 
solution with 4.0 mL of the Standard solution and 6.0 mL 
of Blank. This solution contains 0.008 pg/mL of added 
lead from the Standard solution . 

Sample solution C: Mjx 10.0 ml of the Sampfe stock 
solution with 7,0 mL of the Standard solution and 3.0 ml 
of Blank . This solution contains 0.014 pg/mL of added 
lead from the Standard solution . 

Sample solution D: Mix 10.0 ml of the Sample stock 
solution with 10.0 mL of the Standard solution. This solu¬ 
tion contains 0.020 pg/mL of added lead from the Stan¬ 
dard solution , 

Instrumental conditlons 
(See Atomie Absorption Spectroscopy (852).) 

Modę: Graphite furnace atomie absorption 
s pec trop ho tom et ry 


Table 1 


Temperaturę 

Time 

n 

(s) 

70 

10 

90 

60 

120 

15 

250 fno qas llow) 

5 

250 

10 

250 fno qas flow) 

2 

2000 

3.2 


Injection vo!ume: 20 pL 
Analysis 

Samples: Blank and Sample Solutions A t 8, C, and D 
The graphite tubę is temperature-programmed to 
reach 2000° in about 2 min, as shown in Tobie 1. 
When the temperaturę reaches 2000°, determine the 
absorbance at 283.3 nm, corrected for background 
absorption, Inject the Sample Solutions and Biank, and 
determine the absorbances. Correct the absorbance 
yalues from the Sample Solutions by subtracting from 
each the absorbance value from tne Blank , Plot the 
corrected absorbances of the Sample Solutions versus 
their added lead concentrations, in pg/mL. Draw the 
straight linę best fitting the four points, and extrapo- 
late the linę until it intercepts the concentration axis> 
From the intercept, determine the concentration, C, 
in pg/mL, of lead in Sampfe solution A. 

Calculate the content of lead in the portion of Copper 
Gluconate taken: 


Result = (C x V)/W 

C = concentration of lead in the Sample solution A 
(ug/mL), determined from the intercept of 
the linear regression tine 

V - volume of sotvent taken to prepare the Sample 
solution A (mL) 

W - weight of Calcium Gluconate taken to prepare 
the Sample solution A (g) 

Acceptance criteria: NMT 25 pg/g 
* Reducing Substances 

Sample: 1.0 g of Copper Gluconate 

Blank: 10 ml of water 

Titrimetric system 
(See Titńmetry (541).) 

Modę: ResiduaI titration 
Titrant: 0.1 N iodine V5 
Back-titrant: 0.1 N sodium thiosuifate VS 
Endpoint detection: Visual 

Analysis: Transfer the Sample to a 250-mL conical fiask, 
add 10 mL of water to dissolve the Sample , then add 
25 mL of alkaline cupric citrate TS. Cover the fiask, boii 
gently for 5 min, accurately timed, and cool rapidly to 
room temperaturę, Add 25 mL of 0,6 N acetic acid, 

10.0 mL of Titrant , and 10 mL of 3 N hydrochlorit acid, 
and titrate with Back-titrant , adding 3 mL of starch TS 
as the endpoint is approached, Perform the blank 
determination. 

Calculate the percentage of reducing substances (as dex- 
trose) in the Sample taken: 

Result = {[(14 - 14) x N x f]/Wf x 100 

V B ~ Bock-titrant yolume consumed by the Blank 
(mL) 

Vs - Back-titrant yolume consumed by the Sample 
(mL) 
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N = actual norma lity of the Back-titrant (m£q/mL) 
F = equivalency factor, 27 mg/mEq 

W = Sample weight (mg) 

Acceptance criteria: NMT 1.0% 

ADDITIONAL REQUIREMENTS 

• Packaginc and Storage: Preserve in well-dosed 
containers, 

• USP Reference Stanoards (11) 

USP Potassium Gluconate RS 


Corticotropin Injection 

DEFINmON 

Corticotropin Injection is a stenie solution, in a suitable dilu¬ 
ent, of the materiał containing the pofypeptlde hormone 
having the property of increasmg tne ratę of secretion of 
adrenal corticosteroids, which is obtained from the ante- 
rior lobe of the pituitary of mammals used for food by 
humans. Its potency is NLT 80.0% and NMT 125.0% of 
the potency stated on the labę! in USP Corticotropin 
Urtits. ft may eon tai n a suitable antimicrobial agent. 

IDENTIFICATION 

o A. HPLC 

Solution A: 0.1% Trifluoroacetic acid 

Solution B: 0.1% Trifluoroacetic acid in acetonitrile 

Mobile phase: See Table h 


Table 1 


Time 

Salution A 

Solution B 

(min) 

(%1 

(%) 

0 

75 

25 

1 

75 

25 

17 

70 

30 

2 1 

70 

30 

27.5 

20 

80 

32 

20 

80 

32.5 

75 

25 

35 

75 

25 


Standard solution: 18.7 USP Corticotropin Units/mL of 
USP Corticotropin RS 

Sample solution: 22 USP Corticotropin Units/mL of 
Corticotropin injection 
Chromatographtc system 
(See Chromatography (621}, System Suitability.) 

Modę: LC 

Detector: Fluorescence; exdtation 295 nm, emission 
355 nm 

Column: 4.6-mm x 15-cm; 3-jim packing LI 
Temperatures 
Sample tray: 35° 

Column: 35° 

Flow ratę: 1,0 mL/min 
Injection volume: 25 iaL 
System suitability 
Sam pici Standard solution 
Suitability requirement$ 

Relative standard deviation of the retention time: 
NMT 2% 

Analysis 

Samples: Standard solution and Sample solution 
Acceptance criteria: The retention time of the cortico¬ 
tropin peak of the Sample solution corresponds to that 
of the Standard solution. 


* B. Meets the reguirements of the Assay 

ASSAY 


Change to read: 

• Procedurę 

Standard solution: Pipet 2.5 mL of gelatin TS into an 
opened Container of USP Corticotropin RS, and mix to 
obtain a solution with a concentration of 2.0 USP Cor¬ 
ticotropin Units/mL. Using gelatin TS as a diluent, pre- 
parę three diluted Standara Solutions such that the re- 
spective concentrations of corticotropin constitute a 
geometrie series such as 1:2:4 or 1:3:9 and such that 
the quantity of corticotropin in each 0.5 mL lies wlthin 
the rangę of 10-300 milliunits. 

Sample solution: In the same manner, using the same 
diluent, dilute the Injection to give three Sample Solu¬ 
tions corresponding in concentration to those of the 
Standard Solutions. 

The animals: Select healthy rats, of the same but either 
sex, that have been raised on a diet fuliy adeouate with 
respect to vitamin and minerał content. Anesthetize the 
rats (iRAi.|ut* 2 oi 6 ) and remove the hypophysis from 
each by application of gentle suction through a fine- 
tipped tubę* Between 16 and 48 h after the operation, 
select those rats weightng 80-180 g, but restnet the se- 
lection so that no rat is morę than 30% heavier than 
the lightest, and the number of rats is an exact mul li ple 
of 6. Separate the selected rats into ógroups, equal in 
size, of NLT 6 rats each, and assign at random one of 
the three diluted Standard Solutions or one of the three 
Sample Solutions to each group. 

Analysis: Inject all rats ofeacri group subcutaneously 
with the assigned test doses. Three h after the injection, 
anesthetize tne rats, and rernove both adrenal glands 
from each rat, free them from adhering tissue, and 
promptly weigh each pair on a suitable bafance to the 
nearest 6.2 mg. Place the weighed glands from each rat 
in suitable vessels each containing 8,0 mL of metaphos- 
horic acid solution (1 in 40), and pulverize the glands 
y gnnding with a smali quantity of washed sana. 

Cover each vessel, and proceed similady until all glands 
have been extracted. 

Ascorbic acid determination: Filter the metaphos- 
phortc acid extracts, and pipet 4 mL of each fil tratę into 
suitable vessels each containing 4.0 mL of inclophenol- 
acetate TS, Mix by shaking, and read the absorbance at 
520 nm, with a suitable spectropholometer. From the 
observed absorbance and the standard curve prepared 
as directed below, calculate the amount of ascorbic 
acid rn mg/100 g of adrenai gland tissue. Prepare a 
standard concentration-absorDance curve, using three 
ascorbic acid Solutions containing, respectively, 6.0, 8.0, 
and lO.Opg/mL of USP Ascorbic Acid RS in metaphos- 
phoric acid solution (1 in 40). Pipet into each of three 
suitable vessels, preferabfy spectrophotometer cells, 

4 mL of indopnenol-acetate TS. Add 4.0 ml of one of 
the three standard ascorbic acid Solutions to one of the 
cells, mix, and promptly read the absorbance from the 
same instrument and under the same conditions as for 
the adrenal gland extracts. Repeat the process for the 
other two standard ascorbic acid Solutions, plot the 
concentration-absorbance values, and draw the straight 
linę best fitting the three plotted points. 

Cakulation: Ir there are no missing data; Le., al! groups 
of rats are the same size, f, then the following may be 
used. [NOTĘ—tf there are missing values, then suitable 
software can be used and standard procedures followed 
for parallel linę bioassays, includrng assessment of paral- 
lelism and linearity.] Tabulate the observed concentra¬ 
tion of ascorbic acid in the adrenal glands of each rat, 
designated by the symbol where / - 5 (Standard) or 
U (Injection), k - 1, 2, or 3 for the three doses, and / - 
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1, . . f rats. Total the values of the yfjfs in each group 
as: 



Then determine the following guantities: 



i - i^i/3 

Ztr„-T st 



[Z 4 - 7 Z where n = D 

fJJ u 

or = Ą s* where ^ = m Ż ( V “ 

/•t f 


F = 


T*+Tl 
24 /s 1 


Mobile phase; Acetonitrile and Sofution A (13:87). Filter 
and degas. 

[NGTE—The retention time of the vasopre$sin peak is 
very sensitive to smali changes in the acetonitrile 
concentratioru] 

Standard solution: Dissolve the entire contents of a vial 
of USP Vasopressm RS tn a known volume of Sofution Ą 
and dilute with Sołution A to obtain a finał solution con- 
taining 0,1 USP Vasnpressin Units/mL. 

Sample solution: Dissolve the entire contents of a viaf 
of the Injection in a known volume of Solution Ą and 
dilute with Sofution A to obtain a finał solution contain- 
ing 2.0 USP Corticotropin Units/mL. 

Chromatographic system 
(See Chromatography <621 >, System Suita bil i ty.) 

Modę: LC 

Detector: UV 220 nm 
Column: 4*ć-mm x 25-cm; 5-gm packing 11 
Flow ratę: About 1.5 m L/min 
Injection voIume: 20 jul 
System suitability 
Sample: Standard solution 
Suitability requirements 
Relative standard deviation: NMT 2*0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the vasopressin activity in USP Yasopressin 
Units/USP Corticotropin Unit: 


If V>QJ5 and l/ś 1.33, then the data satisfy parallel- 
ism t If F Ś Fm. 2 , 0 , where Fma* is the upper 0.05 per- 
centage point of an F distribution with 2 and n de- 
rees of freedom, then the data satisfy linearity. If 
oth conditions are satisfied, determine the logarithm 
of potency of the Injection, M, taken as: 

M = AT + log K 


where M' = 4iTJ(3T u ) 

i - interval between successtve log doses of both 
the Standard solution and the Sample solution 
R = vjvut the ratio of the high dose of the 

5 tan dard solution in USP Corticotropin Units 
(v s ) to the high dose of the Injection in mL 
( v u) 

Determine the wfdth, L, of the log confidence interval 
as: 


Ł = 2^£T-l)(C(My łł|') 



and t ts the upper one-sided 0.025 percentage 
point (or two-sidea 0.05 percentage point) of a t- 
distribution with n degrees of freedom. 

Replication: Repeat the entire determination at least 
once. Test the agreement among the two or morę inde¬ 
pendent determmations, and compute the weight for 
each (see Design and Analysis of Bhlogicaf Assays (111),, 
Combination ot Independent Assoys). Calculate the 
weighted meein log-potency M and ils confidence inter- 
val, U (see (111), The Confidence lntervaf and Limits of 
Potency). The potency, P* f is satisfactory if - antilog 
M is 80%~1 25% of the labeled potency and if the con¬ 
fidence intervai does not exceeo 0.40, 

Acceptance criterfa: 80.0%-125.0% 

IMPUR1TKES 

* VASOPRE5SJN AOWfTY 

Solution A: Dissolve 6.6 g of dibasic ammonium phos- 
phate in about 950 mL of water, and adjust with eon- 
centrated phosphoric acid to a pH of 3,0, Dilute with 
water to 1 L. 


Result = Qx [(rjr s )f2] 

Ct = coneentration of Standard solution (USP 
Vasopressin Units/mL) 

tu = peak response from the Sample solution 

r 5 = peak response from the Standard solution 

Acceptance eriteria: NMT 0.05 USP Vasopressin Units/ 
USP Corticotropin Unit 

5PECIFIG TESTS 

* pH (791): 3*0-7.0 

* Particulate Matter in Injections (788): Meets the re- 
guirements for smalf-volume injections 

■ Bacterial Enootqxins Test (85): NMT 3.1 USP Endo- 
toxin Units/USP Corticotropin Unit 
» INJECTIONS AND IMPLANTH) DrUC PRODUCTS (1): MeetS the 

reguirements 

ADDITIONAL REQUIREMENT5 

* Packacing and Storage: Preserve in single-dose or mul- 

tipJe-dose containers, preferably of Type I glass. Storę in 
a cold place. 

* LabeunG: If the labeling of Injection recommends intra- 

venous administration, include specific information on 
dosage, 

* USP Reference Standards (11) 

USP Ascorbic Acid RS 
USP Corticotropin RS 
USP Endotoxin RS 
USP Vasopressin RS 


Corticotropiii for Injection 

DEFINITION 

Corticotropin for Injection is the sterile, dry materiał eon- 
taining the poJypeptide hormone having the property of 
inereasing tne ratę of secretion of adrenal corticosteroids, 
which is obtained from the anterior lobe of the pltuitary 
of mammals used for food by humans. Its potency js NLT 
80.0% and NMT 125.0% of the potency stated on the 
label in USP Corticotropin Units. It may contain a suitable 
antrmicrobial agent and suitable diluents and buffers. 






US P 40 


Officiat Monographs / Corticotropin 3579 


ID EKTIFIC ATI O H 
* A. HPLC 

Solutian A: 0.1% Tnfluoroacetk acid 

Soiution B: 0.1% Tnfluoroacetk acid in acetonitrile 

Mobile phase: 5ee Tobie 1 . 


Tdble 1 


Time 

(min') 

Solutton A 
{%) 

Soiution B 

(%) 

0 

75 

25 

1 

75 

25 

T7 

70 

30 

27 

70 

30 

27.5 

20 

80 

32 

20 

80 

32.5 

75 

25 

35 

75 

25 


Standard soiution: 187 USP Corticotropin Units/mL of 
USP Corticotropin RS 

Sample soiution: 22 USP Corticotropin Units/mL of 
Corticotropin for Injection 
Chromatographk system 
(See Chromatograpny (621), System Suitabiiity.) 

Modę: LC 

Detector: Fluorescence; exdtation 295 nm ( emission 
355 nm 

Column: 4.6-mm x 15-cm; 3-pm packing LI 
Temperatures 
Sample tray: 35° 

Column: 35 c 
Flow ratę: 1.0 mL/min 
injection voiume: 25 pL 
System suitabiiity 
Sample: Standard soiution 
Suitabiiity reguirements 

Relative standard deviation of the retention time: 
NMT 2% 

Analysis 

Samples: Standard soiution and Sample soiution 
Aceeptance criteria: The retention time of the cortico¬ 
tropin peak of the Sample soiution corresponds to that 
of the Standard soiution . 

* B. Meets the requirements of the Assoy 

ASSAY 


Cftange fo read: 

* Procedurę 

Standard soiution: Pipet 2.5 ml of gelatin TS into an 
opened Container of USP Corticotropin RS, and mix to 
obtain a soiution with a concentration of 2.0 USP Cor¬ 
ticotropin Units/mL. Using gelatin TS as a diluent, pre- 
pare three diluted StandardSolutions such that the re- 
spective concentrations of corticotropin constitute a 
geometrie senes such as 1:2:4 or 1:3:9 and such that 
the quandty of corticotropin in each 0.5 mL Ileś wlthin 
the rangę of 10-300 milJiunits. 

Sample Solutions: Constitute the Corticotropin for In- 
jection as directed in the la bel Ing. In the same mannei 
as the Standard Solutions p rep ara tron, using the same 
diluent, diiute the reconstkuted Corticotropin for injec¬ 
tion to give three Sample Solutions corresponding in 
concentration to those of the Standard Solutions . 

The animals: Select heaithy rats, of the same but either 
sex, that have been raised on a diet fuily adeauate with 
respect to vitamin and minera! eon tent. Anestnetize the 
rats ** tirui-jyKMifi) and remove the hypophysis from 
each by application of gen tle suction through a fine- 
tipped tubę. Between 16 and 48 h after the operation, 
select those rats weighing 80-180 g, but restrict the $e- 


lection so that no rat is morę than 30% heavier than 
the lightest, and the number of rats is an exact muitiple 
of 6. Sępa ratę the selected rats into 6 groups, egual in 
size, of NLT 6 rats each, and assign at random one of 
the three diluted Standard Solutions or one of the three 
Sample Solutions to each group. 

Analysis: Inject all rats of each group subcutaneously 
with the assigned test doses. Three n after the injection, 
anesthetize the rats, and remove both adrenal glands 
from each rat, free them from adherfng tfssue, and 
promptly weigh each pair on a suitable balance to the 
nearest 6.2 mg. Place the weighed glands from each rat 
in suitable vessels each containing 8.0 mL of metaphos- 

E horic acid soiution (1 in 40), and pulverize the glands 
y grinding with a smali quantity of washed sana. 

Cover each vessef, and proceed similarly until all glands 
have been extracted, 

Ascorbic acid determination: Filter the metaphos- 
phork acid extracts, and pipet 4 mL of each filtrate into 
suitable vessels each containing 4.0 mL of indophenol- 
acetate T5. Mix by shaking, and read the absorbance at 
520 nm, with a suitable spectrophotometer. From the 
observed absorbance and the standard curve prepared 
as directed below, calculate the amount of ascorbic 
acid in mg/l 00 g of adrenal gland tissue. Prepare a 
standard concentration-absorbance curve, using three 
ascorbk acid Solutions containing, respectively, ó.O, 8.0, 
and 10.0 pg/mL of USP Ascorbic Acid RS in metaphos- 
phoiic acid soiution (1 in 40). Pipet into each of three 
suitable vessels, preferably spectrophotometer cells, 

4 ml of indophenol-acetate TS. Add 4.0 mL of one of 
the three standard ascorbic acid Solutions to one of the 
cells, mix, and promptly read the absorbance from the 
same instrument and under the same conditions as for 
the adrenal gland extracts. Repeat the process for the 
other two standard ascorbic add Solutions, plot the 
concentration-absorbance values, and dra w the straight 
linę best fitting the three plotted points. 

Calculation: If there are no mrssing data; i.e., all groups 
of rats are the same size, f f then the foliowi ng may be 
used. [Notę—J f there are mrssing values, then suitable 
software can be used and standard procedures followed 
for parallel linę bioassays, including assessment of parał* 
lelism and linearity.] Tabufate the observed concentra¬ 
tion of ascorbic acid in the adrenal glands of each rat, 
design a ted by the symbol where j = 5 (Standard) or 
U (Injection), k - 1,2, or 3 for the three doses, and/- 
1, . . f rats. Total the vafues of the y s d$ in each group 
as: 

/ 

Tjk ~ V nu 

/=l 

Then determine the fbllowing quantities: 

n-Żtw.) 

t-i 

T^tT^-Tj + tTn-TJ 

i/ — ~ )/ 

/(T s ,-T tl ) 

7',={r UJ -2r U]+ r u ,) + (r SJ -2r n+ r I1 } 

^-tr*-2r B ,+r M )-Pi,-2r n +r n ł 

s * =i (Z / Z where n =6( / ~ V 

iM Ut 

L T 

or =js; where 

r 

24/s 3 
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If V>0J5 and V< 1.33, then the data satisfy parallel- 
ism. If F < F r aun f where Fj&ijn is the upper 0,05 per* 
centage point of an F distribution witn 2 and n de* 
rees of freedom, then the data satisfy lineanty. If 
oth conditions are satisfied, determine the logarithm 
of poteney of the Injection, M t taken as: 

M = M f + log R, 
where M* - 4iTJ(3T b ) 

i - intervat between sueces$ive log doses of bolh 
the Standard solution and the Sampłe solution 
R = Vsfv U/ the ratio of the high dose of the 

Standard soiutlon in USP Corticotropin Units 
(v 5 ) to the high dose of the Injection in mL 
(vo) 

Determine the width, i, of the log confidence interval 
as: 

WhereC= %*4Mi M ) 

and im t n is the upper one-sided 0.025 percentage 
point (ar two-sided 0.05 percentage point) of a t- 
distribution with n degrees of freedom. 

Replication: Repeat the entire determination at least 
once. Test the agreement among the two or morę inde¬ 
pendent determinations, and compute the weight for 
each (see Design and Ano łysis of Biologicaf Assays (111), 
Combination of Independent Assays). Caicuiate the 
weighted rnean log*poteney M and its confidence Enter- 
val, L ( (see (111 ), The Confidence lnterval and Limfts of 
Poteney). The poteney, P v is satisfactory if P* - antilog 
M is 8u%-125% of the labeled poteney and if the eon* 
fidence interval does not exceed 0,40. 

Acceptance criterta: 80.0%-1 25.0% 

PERFORMANCE TESTS 

• Uniforjvtjty of Dosage Units (905): Meets the 

requtrements 

IMPURITIES 

* VAsopftES5iN Acnvrrv 

Solution A: Dissolve 6,6 g of dibasic ammonium phos- 
phate in 950 mL of water, and adjusl with concentrated 
phosphoric acid to a pH of 3.0. Dilute with water to 
1 L 

Mobile phase: Acetonitrile and Solution A (13:87) 

[Notę—T he retention time of the vasopressin peak is 
very sensitive to smali changes in the acetonitrile 
concentrationj 

Standard solution: Dissolve the entire contents of a vial 
of USP Vasopressin RS in a known vo!ume of Solution A t 
and dilute with Solution A to obtain a finał solution con- 
taining 0.1 USP Vasopressłn Units/mL 
Sample solution: Dissolve the entire contents of a vial 
of Corticotropin for Injection in a known volume of So¬ 
lution A, and dilute with Solution A to obtain a finał 
solution containing 2.0 USP Corticotropin Units/mL. 
Chromatographic system 
(See Chromotogropny (621), System Suita bil i ty.) 


Modę: LC 

Detector: UV 220 nm 
Cotumn: 4.6-mm x 25*cm; 5-pm packing LI 
Flow ratę: 1,5 mL/min 
injection voJume: 20 pL 
System surtability 
Sample: Standard solution 
Suitability reąuirements 
Relative standard deviation: NMT 2.0% 

Analysis 

Sam pies: Standard solution and Sample solution 
Caicuiate the vasopressin activity in USP Vasopressin 
Units/USP Corticotropin Unit: 

Result = C 5 x [(fu/r s )/2] 

Cs - concentration of the Standard solution (USP 
Vasopressin Units/mL) 

ru - peak response from the Sample solution 

fs = peak response from the Standard solution 

Acceptance criteria: NMT 0,05 USP Vasopressin Units/ 
USP Corticotropin Unit 

5PECIFIC TESTS 

® pH (791): 2.5-6.0, in a solution constituted as directed 
in the labeling supplied by the manufacturer 

* Partjculate Matter IN fNfECTiONS (788): Meets the re- 
guirements for smallwolume injections 

* 5TERILITY TESTS (71): Meets the requirements 

* Bacterial Endotoxins Test (85): NMT 3.1 USP Endo* 
toxin Units/USP Corticotropin Unit 

* Injections and Imflanted Drug Products (1), Product 

Quality Tests Common to Tarentem! Dosage Farms, Spedfic 
Tests , C ompleteness and darity of Solutions and Labeling 
(7), Labels and Labeling for Injectable Products : Meets the 
requirements 

ADDITtONAL REQUIREfVSENTS 


Change to read: 

* Packaging and Storage: Preserve as described in m Pack - 

aging and Storage Reguirements (659), Injection Packaging, 
Packaging for consłdutton* {C n t>. 

» Labeling: If the labeling of Corticotropin for Injection 
recommends intravenous admimstration, inducfe specific 
Information on dosage. 

* USP REFIRENCE STANOARDS (11) 

USP Ascorbic Acid RS 
USP Corticotropin RS 
USP Endotoxin RS 
USP Vasopressin RS 


Repository Corticotropin Injection 

DEFINmON 

Repository Corticotropin Injection is Corticotropin in a solu¬ 
tion of partialjy hydrolyzed gelatin, Its poteney is NLT 
80,0% and NMT 125,0% or the poteney stated on the 
labd in USP CurLicoLropin Units. ft may contain a suitable 
antimicrobial agent. 







USP40 


Official Monographs / Corticotropin 3581 


IDENTIFICATION 

* A. Meets the requirements of the Assay, 

ASSAY 


C hangę to read: 

* PROCEDURĘ 

Standard solution: Pipet 2*5 ml of gelatin TS fnto an 
opened Container of USP Corticotropin RS, and rmx to 
obtain a solution having a concentration of 2.0 USP 
Corticotropin Units/mL Using gefatin TS as a diluent, 
prepare three diluted Standard Solutions such that the 
respective concentrations of corticotropin constitute a 
geometrie senes such as 1:2:4 or 1:3:9 and such that 
the ąuantity of corticotropin in each 0.5 mL lies within 
the rangę of 10-300 milliunits. 

Sampfe soiutlon: in the same manner, using the same 
diluent, dilute the Injection to give three Sampfe Solu¬ 
tions corresponding in concentration to those of the 
Standard Solutions. 

The animals: Sefect healthy rats, of the same but either 
sex, that have been raised on a diet fully adeouate with 
respect to yitamin and minerał eon tent. Anesthetize the 
rats (ira Hui. 20 W) and remove the bypophysis from 
each by application of gentle suction through a fine- 
tipped tubę. Between 16 and 48 h after the operation, 
select those rats weighing 80-180 g, but restnet the se- 
lection so that no rat is morę than 30% heavier than 
the lightest, and the number of rats is an exact multiple 
of 6. Separata the selected rats into 6 groups, equa! in 
size, of NLT 6 rats each, and assign at random one of 
the three diluted Standard Solutions or one of the three 
Somple Solutions to each group* 

Analysis: inject alf rats of each group subcutaneously 
with the assigned test doses. Three h after the injection, 
anestbetize the rats, and remove both ad rena I glands 
from each rat, free them from adhering tlssue, and 
promptiy weigh each pair on a suitable bafance to the 
nearest 0.2 mg. Place the weighed glands from each rat 
in suitable vessels each containing 8.0 mL of metaphos- 

E horic add soiutlon (1 in 40), ano pulverize the glands 
y grinding with a smali quantfty of washed sand. 

Cover each vesseJ, and proceed similarly until all glands 
have been extracted* 

Ascorbic acid determmation: Filier the metaphos- 
phoric add extracts, and pipet 4 mL of each filtrate into 
suitable vessels each containing 4.0 mL of indophenol- 
acetate TS* Mix by shaking, and read the absorbance at 
520 nm, with a suitable spectrophotometer* From the 
observed absorbance and the standard curve prepared 
as directed below, calculate the amount of ascorbic 
acid in mg/100 g of ad rena! gland ttssue. Prepare a 
standard concentration-absomance curve, using three 
ascorbic acid Solutions containing, respectively, 6.0, 8.0, 
and lQ,0pg/mL of USP Ascorbic Acid RS in metaphos- 
phoric acid soiutlon (1 in 40)* Pipet into each of three 
suitable ves$els, preferably spectrophotometer cells, 

4 mL of indophenoLacetate TS. Add 4*0 mL of one of 
the three standard ascorbic acid Solutions to one of the 
cells, mix, and promptiy read the absorbance from the 
same instrument and unHer the same conditions as for 
the adrenal gland extracts* Repeat the process for the 
other two standard ascorbic acid Solutions, plot the 
concentration-absorbance va!ues, and draw the strarght 
linę best fitting the three plotted points* 

Calculation: tf there are no mtssing data; Le,, all groups 
of rats are the same size, f r then Ihe following may be 
used* [Notę —If there are missing values, then suitable 
software can be used and standard procedures followed 
for parał lei linę bioassays, induding assessment of pa ral- 
lelism and linearity*] Tabulate the observed concentra¬ 
tion of ascorbic acid in the adrenal glands of each rat, 
designated by the symbol where / = S (Standard) or 


U (Injection), k = 1, 2, or 3 for the three doses, and / - 
1, . . f rats. Total the va!ues of the y^l s in each group 
as: 

/ 

W 

h*i 

Then determine the following guantities: 


Jr. 1 

Ar„-T n ) 

Ti=nU-2T w +r wl )+(r„-2r„+7 jl } 

= (Tu, -2t U2 + ) - (r„ ~2T„ + 


=łtZ^-|IriNher en =6(/-l) 

t.*J łA 

or where4= 7 L^(y #i -Ł) 1 

#*1 / 

Tl ±T\ 
r = ^ ai) 

24/s 2 


If V>0.7$ and V< 1.33, then the data satisfy parallel- 
ism. If Fś fjosMk where Fo S j t „ is the upper 0*05 per- 
centage point of an F distribution with 2 and n de- 
grees of freedom, then the data satisfy linearity. If 
both conditions are satisfied, determine the fogarithm 
of potency of the Injection, M r taken as: 

M = M + log R t 


where M = 4iTJ(3T b ) 

i - interval between successive log doses of both 
the Standard solution and the Sampie soiution 
R = vdv Uf the ratio of the high dose of the 

Standard solution in USP Corticotropin Units 
(^0 to the high dose of the Injection in mL 

(Vu) 

Determine the width, L r of the log confidence interval 
as: 





and ton,,, is the upper one-sided 0.025 percentage point 
(or two-sided 0.05 percentage point) of a f-distribution 
with n degrees of freedom. 

Repikation: Repeat the entire determination at least 
once. Test the agreement among the two or morę inde¬ 
pendent determinations, and compute the weight for 
each (see Design and Anafysis of Biologicaf Assoys (111), 

C ombtnoUon ot independent Assays ). Calculate the 
weighted mean log-potency M and its confidence inter- 
val, i c (see (111), The Confidence Interval and Limits of 
Potency). The potency, P* t is satisfactory if A = antilog 
S? rs 80%-125% of tne labeled potency and if the con¬ 
fidence interval does not exceed 0*40. 

Acceptance criteria: 80.0%-125.0% 

IMPURIT1ES 
* Vasopressin ACTivmr 

Solution A: Dis$olve 6.6 a of dibasic ammonium phos- 
phate in about 950 mL ot water, and adjust with eon- 
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centrated phosphoric acrd to a pH of 3,0. Dilute with 
water to 1 L 

Mobile phase: Acetonitrile and Solution A (13:87). Filier 
and degas. 

[Notę —The retention time of the vasopressin peak is 
very sensitive to smali changes in the acetonitrile 
concentration,] 

Standard solution: Dissolve the en tire contents of a vial 
of USP Vasopressin RS in a known volume of Sofution A, 
and dilute with Solution A to obtain a finał solution eon- 
taining OJ USP Vasopressin Units/mL. 

Sarrtple solution: Dissolve the entire contents of a vial 
of Injection in a known volume of Solution A t and dilute 
with Solution A fo obtain a finał solution containing 2.0 
USP Corticotropin Units/mL 
Chromatographic system 
{See Chromatograpny (621), System Suita bili ty.) 

Modę: LC 

Detector: UV 220 nm 
Column: 4.6-mm x 25-cm; S-pm packing LI 
Flow ratę: About 1.5 mL/min 
Injection volume: 20 |iL 
System suitability 
Sample: Standard solution 
Suitability requirements 
Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard sofution and Sample solution 
Calculate the vasopressin activity in USP Vasopressin 
Units/U5P Corticotropin Unit: 

Result = C s x [(ru/n)/2\ 

Q - concentration of the Standard solution {USP 
Vasopressśn Units/mL) 

ru - peak response from the Sample solution 

n = peak response from the Standard solution 

Acceptance criteria: NMT 0.05 USP Vasopressin Untts/ 
USP Corticotropin Unit 

SPECIFIC TESTS 

* PH (791 >: 3.0-7.0 

■ Bacterial Endotoxins Test (85): NMT 3.1 USP Endo- 
toxin Units/USP Corticotropin Unit 

* Jnjections and Implanted Drug Products (1): Meets the 

requirements 

ADDITIONAL REQUDREMENT5 

* Packaging and Storage: Preserve in single-dose or mul- 

tiple-dose containers, preferabfy of Type i glass. 

* USP Reference Standards (11) 

USP Ascorbic Acid RS 
USP Corticotropin RS 
USP Endotoxin RS 
USP Yasopressin RS 


Cortisone Acetate 



CuH m 0 6 402.48 

Pregn-4*ene-3,1 1 ,20-trione, 21 -(acetyJoxy)-1 7-hydroxy-; 

17,21-Dihydroxypregn-4-ene-3,1 1,20-trione 21-acetate 
[50-04*4]. 


DEFINITION 

Cortisone Acetate contalns NLT 97.0% and NMT 102,0% of 
cortisone acetate (CnHioO*), calculated on the dried basis. 

IDENTIFICATION 

* A. INFRARED ABSORPTION (197K) 

Sampie: DissoNe in methanol, evaporate the methanol 
on a steam bath, and dry at 105° for 30 min. 
Arceptanrp criteria: Meets the requirements 

* B. ULTRAVtOLET ABSORPTION (197U) 

Analyticai waveiength: 238 nm 
Medium: Methanol 
Sample solution: 10 pg/mL 

Acceptance criteria: Absorptivities, calculated on the 
dried basis, do not differ by morę than 3.0%. 

ASSAY 

* Procedurę 

Mobile phase: Acetonitrile and water (45:55) 

Buffer: Transfer 20 mL of 1 N hydrochloric add, 150 mL 
of 0.5 N potassium chloride, and 50 mL of 0.5 M so- 
dium acetate to a 1-L volumetric fiask, and dilute with 
water to volume. 

Diluent: Acetonitrile and Buffer (1:1) 

Standard solution: 0.1 mg/mL of USP Cortisone Ace¬ 
tate RS in Diluent , prepared as follows. Transfer 25 mg 
of USP Cortisone Acetate RS to a 250-mL volumetric 
fiask, and dissolve in 100 mL of Diluent. Sonicate until a 
elear solution rs obtained, and dilute with Diluent to 
volume, 

Sample solution: 0.1 mg/mL of Cortisone Acetate tn 
Diluent , prepared as follows. Transfer 25 mg of Cor¬ 
tisone Acetate to a 250-mL volumetric fiask, and dis- 
sotve in 100 mL of Diluent. Sonicate until a elear solu- 
tton is obtained, and dilute with Diluent to volume, 
Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 

Column: 3.9*mm x 30*cm; 10-pm packing LI 
Flow ratę: 2 mL/min 
Injection volume: 20 pL 
System suitability 
Sample: Standard solution 
Suitability requirements 

Column efficiency: NLT 1500 theoretical plates 
Tailing factor: NMT 2,0 
Capacity factor, k ': NLT 2.0 
Relative standard deviation: NMT 2,0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the perce ntage of cortisone acetate (C^HjaOń) 
in the portion of Cortisone Acetate taken: 

Result = (ru/n) x (CdCo) x 100 

r u = peak response from the Sample solution 

n - peak response from the Standard sofution 

Cj - concentration of USP Cortisone Acetate RS in 
the Standard solution (mg/mL) 

Cu - concentration of Cortisone Acetate in the 
Sample solution (mg/mL) 

Acceptance criteria: 97.0%-lO2.O% on the drierl hasis 

IMPURITłES 

* Residue on IGNITION (281): Negligible, from 100 mg 

* Organec Empurities 

Solution A: Acetonitrile and water (3:7) 

Solution B: Acetonitrile and water (7:3) 

Mobile phase: See Table L 
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Table 1 


Time 

Solution A 

Solution B 

(min) 

(%> 


0 

90 

10 

5 

90 

10 

25 

10 

90 

30 

TO 

90 

31 

90 

10 

51 

90 

10 


Diluent: A fsllered mixture of acetonitrile, gladal acetic 
add, and water (7: 04: 3) 

Standard solution: 20 jig/mL of USP Cortisone Acetate 
RS in Oiluent 

Sam ple solution; 2,5 mg/mL of Cortisone Acetate in 
DiluenL Sonicate to dissoNe, 

Chromatographic system 
(See C hromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 
Column: 4.6-mm x 15-on; packing LI 
Ffow ratę: 1 m L/m En 
Injectlon volume: 15 jjL 
System suitability 
Sample: Standard solution 
Suitability reguirements 
Relative standard deviation: NMT 5,0% 

Analysis 

Sam pies: Standard solution and Sample solution 
Cakufate the percentage of each impurity tn the por- 
tion of Cortisone Acetate taken: 

Result = (r u /rs) x (G/Cu) x 100 

r u - peak response of each impurity from the 
Sample solution 

r 5 = peak response of the major peak from the 
Standard solution 

G = concentration of USP Cortisone Acetate RS In 
the Standard solution (mg/mL) 

Cu = concentration of Cortisone Acetate in the 
Sample solution (mg/mL) 

Acceptance critena 
Any individuai impurity: NMT 1.5% 

Total impurities: NMT 2.0% 

5PEC1FIC TESTS 

* OPTICAL ROTATiON, Specific Rotadon (781S) 

Sample solution: 10 mg/mL in dioxane 
Acceptance criteria: +208° to +21 7° 

® loss on Drying (731) 

Sample: Dry a sample at 105 c for 30 min. 

Acceptance criteria: NMT 1.0% 

ADDITIONAL REQU1REMENT5 

* Packaging and Storage: Preserve in wefl-dosed contafn- 

ers. Storę at 25° t excurslons permifted between 15° and 
30°, 

O USP reeerence STANDARDS (11) 

USP Cortisone Acetate RS 


Cortisone Acetate ln|ectable 
Syspension 

» Cortisone Acetate Injectable Suspension is a 
sterile suspension of Cortisone Acetate in a suita- 
ble aqueous medium. It contains not less than 
90.0 percent and not morę than 110,0 percent of 


the labeled amount of cortisone acetate 
(C^hhoOfO. 

Packaging and storage —Preserve in single-dose or multh 
ple-dose containers, preferably of Type I glass. 

USP Reference stamdards (11)— 

USP Cortisone Acetate RS 

Identification—Mix 25 ml of water with a volume of In- 
jectable Suspension equiva!ent to about 25 mg of cortisone 
acetate. Centnfuge, or aliow the InsoJuble materiał to settle, 
then decant and discard the supematant. Add 20 mL of 
methano! and, using agltation and warming as necessary, 
dissoke the residue, Evaporate the soivent on a steam bath 
with the aid of a current of alr, then dry the residue at 105° 
for 30 mlnutes: the residue so obtained responds to Identifh 
cation test A under Cortisone Acetate . 
pH (791): between 5.0 and 7.0. 

Other reguiremersts—It meets the requirements under In- 
jections and Implanted Drug Products (1). 

Assay— 

Mobile phase —Prepare as directed In the Assay under Cor¬ 
tisone Acetate Tabiets. 

internat standard solution—Prepare a solution of predni- 
sone in Mobile phase having a concentration of 0,5 mg per 

ml. 

Standard preparation —Transfer about 12 mg of USP Cor¬ 
tisone Acetate RS, aceurately weighed, to a stoppered, 

50-mL conlcal fiask. Add 20,0 mL of Internat standard soku 
tion, and sonicate for 5 minutes. Pass a portion through a 
polytef syrlnge filter, then combine 1 mL of the fiJtrate and 
4 ml of Mobile phase to obtain the Standard preparation . 

Resolutlon solution —Dissolve a guantity of hydrocortisone 
acetate in the Standard preparation to obtain a solution can¬ 
ta) niny about 0.1 mg of hydrocortisone acetate per mL 

Assay preparation —Using a pipet calibrated "to contain," 
transfer 2,0 mL of freshly mixed Injectable Suspension to a 
volurnetric fiask of a slze to give a cortisone acetate concen¬ 
tration of 2 mg per mL when dlluted to volume. Rinse the 
suspension remaining in the pipet into the fiask with isopro- 
pyl alcohol, dllute with isopropyl aicohol to Yolume, and 
sonicate for 3 minutes. Deiiver a 3.0-mL aliquot of this solu¬ 
tion to a stoppered, 25-mL conlcal fiask, and evaporate on a 
steam bath with the aid of a current of air to dryness, Add 
lO.OmL of Intemal standard solution, insert the stopper, and 
sonicate for 5 mlnutes. Pass a portion through a polytef sy- 
ringe fi Eter, then combine approximately 1 ml of the filtra te 
and 4 mL of Mobile phase to obtain the Assay preparation. 

Chromatographic system (see Chromatagraphy (621 )}— 
Prepare as directed in the Assay under Cortisone Acetate Tab¬ 
iets , Chromatograph the Resolutlon solution , and record the 
eak responses as directed for Procedurę: the resolution, R f 
etween cortisone acetate and hydrocortisone acetate is not 
less than 2,2 (if necessary, add equal parts of n- butyl chlo- 
ride and water-saturated n-butyi chloride to the Mobile 
phase to meet this requirement). Chromatograph the Stan¬ 
dard preparation , and record the peak responses as directed 
for Procedurę: the relative retention Limes are 0.6 for cor¬ 
tisone acetate and 1.0 for prednisone; and the relatlve stan¬ 
dard dev!ation for replicate injections is not morę than 
2 . 0 %. 

Procedurę — Proceed as directed in the Assay under Cor- 
tisone Acetate Tabiets> CaicuJate the guantfty, in mg, of cor¬ 
tisone acetate (CzaHjoO^) in each mL of the Injectable Sus¬ 
pension taken by the formula: 

W(V/U)(Ru/Rs) 

in which V is the ca padły, in mL, of the volumetric fiask 
used for the Assay preparation; and the other terms are as 
deflned therein. 
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Cortisone Acetate Tablets 


DEFINITION 

Cortisone Acetate Tablets contain NLT 90.0% and NMT 
110.0% of the labeled amount of cortisone acetate 
(Cai HioO*)* 

IDENTIFICATION 

* A. Jnfrared Absorption (197K) 

Sampfe: Powder a number of Tablets equivalent to 
25 mg of cortisone acetate. Add 25 mL of solvenl hex- 
ane, and extract for 15 min with occasional agitation. 
Decant and discard the supernatant, then extratt the 
residue with 5 mL of chloroform, with freguent agita- 
tioa for 5 min. Filter, add 10 mL of methanol to the 
filtra te, mix, evaporate the solvent on a steam bath 
with the aid of a current of air, then dry the residue at 
105° for 30 min. Use the residue. 

Acoeptance criteria: Meet the reąuirements 

ASSAY 

• Procedurę 

Mobile phase: /i-Butyl chloride, water-saturated n-butyl 
chloride, tetrahydrofuran, methanol, and gladal acetic 
acid (95:95:14:7:6) 

Interna! standard solution: 0*04 mg/mL of methylpar- 
aben in Mobile phase 

Standard stock solution: Transfer 12 mg of USP Cor¬ 
tisone Acetate RS to a glass-stoppered, 50-mL conical 
fiask, add 25*0 mL of the Interna! standard solution, and 
sonicate for 5 min* 

Standard solution: Nominally 0.12 mg/mL of USP Cor¬ 
tisone Acetate RS, prepared by combining 1 mL of the 
Standard stock solution with 3 mL of Mobile phase 
System suitability 'solution: 0,1 mg/mL of nydrocorti- 
sonę acetate in the Standard solution 
Sampfe stock solution: Weigh, then finely powder NLT 
20 Tablets. Transfer a portion of the powder, nominally 
equtvalent to 12 mg of cortisone acetate, to a stop- 
pered conical fiask. Add 25.0 mL of the Interna! stan¬ 
dard solution , insert the stopper into the fiask, and soni- 
cate vigorous!y for 5 min. Pass a portion through a 
polytefsyringe filter r 

Sample solution: 0.12 mg/mL of cortisone acetate, pre¬ 
pared by combining 1 mL of the Sample stock solution 
filtra te and 3 mL of Mobile phase 
Chromatographie system 
(See Chromatograpny (621), System Suitability *) 

Modę: LC 

Detector: UV 254 nm 
Coiumn: 4.6-mm x 25-cm; packing L3 
Flow ratę: 1 mL/min 
fnjection volume: 15 pL 
System suitability 

Sampfes: Standard solution and System suitability 
solution 

[Notę—T he relative retention times for metbylparaben 
and cortisone acetate are about 0*7 and 1.0, 
respectively.] 

Suitability requirements 

Resolution: NLT 2*2 between cortisone acetate and 
hydroeortisone acetate. System suitability solution. If 
necessary, add equal parts of n-butyl chforide and 
water-saturated n-butyl chloride to the Mobile phase 
to meet this requirement* 

Relatwe standard deviation: NMT 2.0%, Standard 
solution 
Anafysis 

Samples: Standard solution and Sample solution 
Calcu late the percentage of the labeled amount of cor¬ 
tisone acetate (ChH 3d 0 6 ) in the portion of Tablets 
taken: 


Ru = peak response ratio of cortisone acetate to the 
interna! standard from the Sample solution 
Ri = peak response ratio of cortisone acetate to the 
interna) standard from the Standard solution 
Cs ~ concentration of USP Cortisone Acetate RS In 
the Standard solution (mg/mL) 

Cu = nominał concentration of cortisone acetate in 
the Sample solution (mg/mL) 

Acceptance criteria: 90,G%-11 0.0% 

PERFORMANCE TE5TS 

* DissoumoN (711) 

Medium: 0.5% sodium lauryl suifate solution; 1000 ml 
Apparatus 2: 50 rpm 
Time: 45 min 

Standard solution: 5.55 pg/mL of USP Cortisone Ace¬ 
tate RS in Medium 

Sample soiution: Pass a portion of the solution under 
test through a suitable filter. Dilute with Medium , if 
necessary. 

Instrumentaf conditions 
Modę: UV 

Analytical wavelength: Maximum absorbance at 
about 242 nm 
Celi srze: 1 cm 
Analysis 

Samples: Standard solution and Sample solution 
Tolerances: NLT 75% (Q) of the labeled amount of cor¬ 
tisone acetate (C^HkA.) is dissolved. 

* Uniformity of Dosace Units (905) 

Procedurę for eon tent uniformity 
Mobile phase, Interna! standard solution, Standard 
solution, System suitability solution, Chromato- 
graphic system, and System suitability: Proceed as 
airected in the Assay ; 

Sampfe stock solution: Place 1 Tablet in a stoppered, 
50-mL conical fiask, deposit 0.25 mL of water onto the 
Tablet, insert the stopper into the fiask, and alfow to 
stand for 30 min. Aad 2*5 mL of isopropyl alcohol, 
and place the unstoppered fiask on a steam bath. BoiI 
gently, if necessary, until the Tablet disintegrates, then 
evaporate the solvent with the aid of a current of air. 
Remove from the steam bath, add 10.0 mL of the Im 
temai standard solution for each 5 mg of cortisone ace¬ 
tate dęcia red, insert the stopper, and sonteate vigor- 
ously for 10 min. Pass a portion through a polytef 
syrinoe filter. 

Sampfe solution: Combine 1 mL of the Sampie stock 
soiution fil tratę and 3 mL of Mobile phase. 

Analysis 

Samples: Standard solution and Sample solution 
Caiculate the percentage of the labeled amount of cor¬ 
tisone acetate (Q 3 H 3 oG 6 ) in the Tablet taken: 

Resuft = (RJRs) x (Ci/Q x 100 

Ru = peak response ratio of cortisone acetate to the 
internal standard from the Sampfe solution 
R% = peak response ratio of cortisone acetate to the 
interna! standard from the Standard solution 
Cs = concentration of USP Cortisone Acetate RS in 
the Standard solution (mg/mL) 

Cu - nominał concentration of cortisone acetate in 
the Sample solution (mg/mL) 

Acceptance criteria: Meet the requirements 

ADDITIONAL EEQUIREMENTS 

• Packaging and Storage: Pre$erve in well-closed 
containers. 

* USP Referenci Standards (11) 

USP Cortisone Acetate RS 



Result - (Ru/Rs) x (Cs/Cu) x 100 
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CosyratropSn 
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CnebbiohhcOaiS 2933 

a^-CorticotrOpin [16960-16-0]. 

DEFINITION 

Cosyntropin is a synthetic peptlde whose seguence is identb 
cal to the first 24 amino acids of human adrenocortico- 
tropic hormone (ACTH), Cosyntropin contalns NLT 90% 
and NMT 102% of cosyntropin (CibóHzioN^ObiS), calcu- 
lated on the anhydrous, acetic acid-free basls, 

IDENTBFICATfiON 

* A, The retention time of the cosyntropin peak of the 
Sampfe solution corresponds to that of the Standard solu¬ 
tion , as obtained in the Assoy. 

® B. Amino Acid Analysis 

Hydrolysis solution; 12 N hydrochloric acid containing 
a smali crystat (G.1%-1,0%) of phenol 
Sample hydrolysate preparation: Transfer a portion of 
cosyntropin into a via!, weigh it, and dissolve in water 
to a concentration of 3 mg/mL. Transfer 70 mg of this 
solution to a vacuum hydrolysis tubę. Add 70 pL of Hy¬ 
drolysis solution, seal the tubę, and heat for 24 h at 
110°. Cool the tubę, and remove the solvents at re- 
duced pressure, Resuspend the hydrolysate resldue in 
I mL of 0.020 M hydrochloric acid, and filter. 

Solution A: Prepare a solution having a composition of 
140 mM sodium acetate and 17 mM triethy laminę, and 
adjust with phosphonc acid to a pH of 5.024 
Solution B: AcetoniLnle and water (60:40) 

Mobile phasei See Tobie 1. 


Tobie 1 


Time 

(min) 

Solution A 
(%) 

Solution B 

0 

100 

0 

0,5 

99 

1 

18 

95 

5 

19 

91 

9 

29.5 

77 

23 

40 

77 

23 

40.01 

40 

60 

50 

40 

60 


Sample solution; Add 140 pL of 0.2 M borate buffer 
(pH 8.8) to 20 pL of Sample hydrolysate preparation , 

Add 40 pL of 10 mM 6-aminoquinolyl-N-hydroxysuc- 
cinimidyl carbamate (AQC), Incubate for 2 min at room 
temperaturę. Transfer to an insert In an HPL.C vial, seal 
with a silicone cap, and incubate for 10 min at 55°. 

Standard solution: Prepare a solution having known 
eguimolar amounts of L-alanine, L-argininę, L-aspartic 
add, L-glutamic add, L-glydne, L-hlstidine, L-lsoleudne, 
L-ieucine, L-łysinę, L-mefhionine, L-phenyfaJanine, L-pro- 
fine, L-serine, L-threonine, L-tyrosine, and L-vallne with 
haif the cguimolar amount of l-cystlnc. [Not:—S ultabEc 
concentrations are 0.1 mM and 0.05 mM, respect!vely,] 
Derivatize with AQC as outlined for Sample solution . 

Chromatographic system 
(See Chromatography (621), System Suitohiiity.) 


1 A suitable substitute 3s Eiuant A from Waters Corporation, catalog number 
WAT052890, 


Modę: LC 

Detector: UV 254 nm 

Column: 3.9-mm x 15-cm; 4-pm packing LI 

Column temperaturę: 40° 

Flow ratę: 1 mL/mln 
injection volume: 20 pL 
System suitability 

Sam pies: Sample solution and Standard solution 
Suitability reauirements: Ali 1 7 amino acid peaks 
must be vislbJe in the Standard solution. 

Resolutron: NLT 1.5 between each of the 17 amino 
acid peaks in the Standard solution. [NoiE—In those 
cases where the peak does not recover to the base- 
Irne, the following criterla will be apptied: (ho - hv)j 
hp x 100 ± 90%, where hp is the height of the minor 
peak, and hv is the height of the valley between the 
peaks.] 

Analysis 

Sampfes: Sample solution and Standard solution 
First record and measure the responses for each amino 
add peak in the Standard solution * Express the content 
of each amino acid in mofes. 

Calculate the mean nmo! of the amino acids: 

Result - (nmol found in the Analysis for Glu, Gly, Val, 
Phe, Lys, Arg, Pro)/l 7 

Divide the nmol of each amino add by the Result to 
determine the amino add ratlos that must meet the 
Acceptance criterla, 

Acceptance criteria: 3.5-4.7 of łysinę; 0,9-1.1 of histi- 
dlne; 2.7-3.3 of arginine; 1.1-2.2 of serine; 0.9-1,1 of 
glutamic acid; 2.5-3.5 of prollne; 1.8-2.2 of glycine; 
0.9-1.1 of methionfne; 1.7-2.2 of tyrosine; 0.9-1.1 of 
phenylalanine; 2.7-3.3 of vallne 

ASSAY 
o Procedurę 

Mobile phase: 365 mL of acetonitrile, 10 mL of glacral 
acetic add, and 10 g of ammonium sulfate. Dllute with 
water to 2 L, and a pH of about 3.3. 

Standard solution: 1.0 mg/mL of USP Cosyntropin 
Acetate RS 

Sample solution: 1.0 mg/mL of Cosyntropin 
Chromatographic system 

(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 280 nm 

Column: 4.6-mm x 25-cm; 5-j.im packing LI 

Column temperaturę: 40° 

Flow ratę: 1.0 mL/mln 
Injection volume: 50 llL 
Run time: 50 min 
System suitability 
Sample: Standard solution 
Suitability requirements 

Resolutron: NIT 1.0 between the main cosyntropin 
peak and the reduced Trp-cosyntropm peak in the 
Standard solution 

Retention time: 16-20 min for the cosyntropin peak, 
Standard solution 

Relative standard deviation: NMT 2.0% for the 
cosyntropin peak from three replicate injections of 
the Standard solution 
Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of cosyntropin 
(Ci^HiioN^oO^S) In tne portion of Cosyntropin taken: 

Result = (ru/ts) x (Q/Q) x 100 

Tu = peak response of cosyntropin from the Sample 
solution 

^ - peak response of cosyntropin from the 

Standard solution 
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Cs - concentration of cosyntropin [n each via[ of 
USP Cosyntropin Aeetate RS En the Standard 
solution (mg/ml) 

Cu - concentration of Cosyntropin, calculated on 
the anhydrous, acetic add-free basis, in the 
Sample solution (mg/ml) 

Acceptance criteria; 90.0%-102,0% of cosyntropin on 
the anhydrous, acetic add-free basis 

IMPURITIES 

* ORGANIC IMPURITIES, RELATED PefTIDES 

Mobile phase, Standard solution, Sample solution, 
and Chromatographic system: Proceed as directed In 
the Assay. 

Peak Identification solution: 1.0 mg/mL of cosyntropin 
in 1% (v/v) glatial acetic acid. Add 50 pL of 30% hy- 
drogen peroxide:water (1:999). Let stand for 2 h to 
produce the main impurity, cosyntropin sulfoxide. 
System suitability 

Sam pies: Standard solution and Peak identification 
solution 

Suitability requirements 

ResoJutron: MIT 1.0 between the main cosyntropin 
peak and the reduced Trp-cosyntropin peak in the 
Standard solution 

Retention time; 16-20 min for the cosyntropin peak r 
Standard solution 

Reiative retention time of main impurity in Peak 
identification solution: About 0,4 
Relative standard deviation: NMT 2,0% for the 
cosyntropin peak from three repiicate injections of 
the Standard solution 
Anaiysis 

Sample: Sample solution 

Integrate the chromatogram using the normalization 
procedurę, 

Calculate the percentage of cosyntropin-related impuri- 
ties in the portion of Cosyntropin taken: 

Resuft - (rjrr ) x 100 

n = peak response of any indmduaE impurity from 
the Sample solution 

r T = sum of ail peak responses from the Sample 
solution 

Acceptance criteria 
lndividual impurities: See Tahie 2. 


labie 2 


Name 

Re9ative 

Retention 

Time 

Acceptance 

Criteria, 

NMT (%) 

Cosyntropin sulfoxide 

0,4 

2 

Reduced Trp in 
cos vn trocin 

0.9 

2 

Any other indiyidual 
impurity 

— 

1 

Total impurities 

-—. 

5 


OTHER CORflPONENTS 

* Acetic Acid in Peptides (503); 8%-l 3% using a 

1 -mg/ml Test Solution prepared by dissoMng 10 mg of 
Cosyntropin in 1 0 mL of Solution A and Solution B (95:5) 
o Trifluoroacetic Acid Content: Perform the method 
contained in (503), substituting a suitable guantity of tri¬ 
fluoroacetic acid for the Standard solution. The portion of 
Cosyntropin taken shaf! contain NMT 0.5% trifluoroacetic 
ada 

SPECIFIC TESTS 

* UV Absorptkjn Sfectrophotometry 

(See Ultraviolet-Visible Spectroscopy (857).) 


Wavelength rangę: 240-280 nm 
Sample solution: 0.2 mg/ml in 0,1 M hydrochloric 
acid 

Acceptance criteria: Absorptivity of 0.51-0.61, talcu- 
lated on the anhydrous and acetic acid-free basis, at the 
maximum waveJength of 276 nm 
Ratio: A276/A248, 2.4-2.9 

o Bacterial Endotoxins Test (85): 3t contains NMT 10 
USP Endotoxin Units/mg of cosyntropin. 

* Microbial Enumeratign Tests (61) and Tests for Speci- 
FiED MlCRGCRGANlSMS (62): The tota! aerobic microbial 
count is less than 100 cfu/g. 

WATER D eter min ATI on, Method lo (921): NMT 10,0% 

ADDITIONAL REQUIREMENT5 

* Packaginc and Storage: Preserve in tight, light-resistant 
containers at 2°-8 Q . 

* USP reference standards (11) 

USP Cosyntropin Acetate RS 
USP Endotoxin RS 


Purlfied Cotton 


» Purified Cotton is the hair of the seed of culti- 
vated varieties of Gossypium hirsutum Linne, or of 
other species of Gossypium (Fam. Maivaceae), 
freed from adhering impurities, deprived of fatty 
matter, bleached, and steriltzed in fts finał 
Container. 

Pacfcaging and storage —Package it in roJls of not morę 
than 500 g of a continuous lap, with a light-weight paper 
running under the entire iap, the paper being of such width 
that it may be folded over the edges of the lap to a dis- 
tance of at least 25 mm, the two together being tightly and 
evenly rolled, and enclosed and sealed in a wetf-dosed Con¬ 
tainer. It may be packaged also in other types of containers 
if these are so constructed that the sterifity of the product is 
maintained. 

Labeling—Its Eabel bears a statement to the effect that the 
sterility cannot be guaranteed if the package bears evidence 
of damage or if the package has been opened previously. 
Sterility Tests (71): meets the reguirements. 

Ac id i ty or aSkaJSmty— Thoroughly saturate about 10 g 
with 100 ml of recentiy boiled and cooled water, then with 
the aid of a giass rod press out two 25-mL portions of the 
water into wbite porcelain dishes. To one portion add 
3 drops of phenolphthalein TS, and to the other portion add 

1 drop of methyJ orange TS: no pink color deve1ops in ei- 
ther portion. 

Residue on ignition (281)—Place about 5 g, accurately 
weighed, in a porcelain or platinum dish, and moisten with 

2 N sulfuric acid. Gently heat the cotton until it is charred, 
then ignite morę strongly until the carbon Is completely 
consumed: not morę than 0.20% of residue rematns. 
Wafer-solmble substances —Place lOg, accurately 
weighed, in a beaker containing 1000 ml of watei, and buli 
gently for 30 mlnutes, adding water as reguired to maintain 
the volume. Pour the water tnrough a funnel into another 
vessel, and press out the excess water from the cotton with 
a glass rod, Wash the cotton in the funnel with two 250-mL 
portions of boiling water, pressing the cotton after each 
washing. Friter the combined extract and washings, and 
wash the filter thoroughly with hot water. Evaporate the 
combined extract and washings to a smali vo!ume, transfer 
to a tared porcelain or platinum dish, evaporate to dryness, 
and dry the residue at 105° to constant weight: the residue 
weighs not morę than 35 mg (0.35%), 
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Fafty matter —Pack 1G±O.01 g in a Soxhlet extraetor pro- 
vided with a tared receiver, and extract with ether for 
5 hours at a ratę such that the ether siphons over not less 
than four tlmes per hour. The ether solution in the fiask 
shows no tracę of blue, green, or brownish colon Evaporate 
the extract to dryness, and dry at 1 05° for 1 hour: the 
weight of the residue does not exceed 70 mg (G.7%). 

Dyes —Pack about 10 g in a narrow percolator, and extract 
slowly with alcohol until the percolate measures 50 ml: 
when obsen/ed downward through a column 20 cm in 
depth, the percoJate may show a yelJowish color, but 
netther a blue nor a green tlnt. 

Other foreign matter —The pinches of it taken for the 
determination of Fiber length contain no oil stalns or metalik 
parttcles. 

Fiber length and Absorbency^—Remove it from its wrap- 
pings, ancfcondition it for not less than 4 hours in a stan¬ 
dard atmosphere of 65 ±2% relative humidity at 21 ±1,1° 
(70 + 2°F), before determlning the Fiber length and Absor- 
benqr. 

Fiber length —Determlne the fiber length of Purified Cot- 
ton as directed under Cotton—Fiber Length (691): not less 
than 60% of the fi bers, by weight, are 1 2.5 mm or greater 
in length, and not morę than 10% of the fibers, by weight, 
are 6.25 mm or less in length. 

Absorbency ■—Proceed as directed under Cotton—Absor- 
bency Test (691): submersion is complete in 10 seconds at a 
temperaturę of 25°, and the cotton retains not less than 24 
limes its weight of water. 


CromoByira Sodium 



C2 3 H,4Na a Oi, 512.33 

4/T1-Benzopyran-2-carboxy!ic acid, 5,5'-[(2-hydroxy-1,3- 
propanediyl)bis(oxy)bis[4-oxO", disodium salt]. 

Disodium 5,5'-[(2-hydrox^rirnethylene)diaxy]bis[4~oxo-4ft- 
1 -benzopyran-2-carboxylal:e] [15826-37-6], 

» Cromolyn Sodium contains not less than 
98.0 percent and not morę than 101.0 percent of 
C 23 H ^NaiOn, calculated on the anhydrous basis, 

Pacltaging and storage—Preserve in tight containers. 

USP Reference standardu <11 )— 

USP Cromolyn Sodium RS 

fidentifkation— 

A: The IR absorption spectrum of a potassium bromide 
dispersion of it, previously dned in vacuum at 1 05° to eon- 
stant weight, exhibits maxima only at the same wavelengths 
as that of a similar preparation of USP Cromolyn Sodium RS. 

B: The UV absorption spectrum of a 1 in 40,000 solution 
in pH 7 A sodium phosphate buffer prepared as directed in 
the Assoy exhibits maxima at the same wayelengths as that 
of a similar solution of USP Cromolyn Sodium RS, concomi- 
tantly measured. 

Acsdity or alkalinlty—Dissolye TO g in 25 mL of carbon 
dioxide-free water, and add two drops of bromothymol blue 
TS. If the solution is yellow, not morę than 0.25 ml of 0.1 
N sodium hydroxide is required to produce a blue color. jf 
the solution is blue, not morę than 0.25 ml of OJ N hydro- 
chloric acid is reguired to produce a yellow color. 

Water DeterminaUon, Method I (921): not morę than 
10 . 0 %. 


Deiete the foilowing: 

*Heavy met ais, Method U (231}: 0.002%. ■ (mali i^n-żois) 

Limit of oxalate —Dissoive 100 mg in 20 ml of water, add 
5.0 mL of iron salicylate TS, and di lute with water to 50 ml. 
Determlne fhe absorbance of the solution at 480 nm 
against a water blank. The absorbance is not less than that 
of a solution containing 350 jug of oxalic acid prepared in 
the same ma n ner (0.35%). 

Reiated compoiands —Dissolye 100 mg of Cromolyn So¬ 
dium in lO.GmL of a mixture of water, stabilizer-free tetra- 
hydrofuran, and acetone (6:4:1). Stmilarly prepare a solution 
ot USP Cromolyn Sodium RS in the same so!vent mixture 
having a concentration of 10 mg per mL (Standard solution 
A ). Quantitatively di lute a volume of Standard solution A 
with the same solvent mixture to obtain a diluted standard 
solution having a concentration of 0.05 mg per ml ( Stan¬ 
dard solution B). Apply 10 -j.lL portions of the test solution, 
Standard solution A, and Standard solution B to a suitable 
thin-layer chromatographic piąte (see Chromatography 
(621)) coated with a 0.25-mm layer of chromatographic sil- 
ica gel mlxture. Allow the spots to dry, and devefop the 
chromatogram in a solvent system consisting of a mixture of 
chloroform, methanol, and glacial acetic acid (9:9:2) until 
the solvent front has moveaabout three-fourths of the 
length of the piąte, Remove the piąte from the developing 
chamber, mark the so!vent front, and aliow the so!vent to 
evaporate. Locate the spots on the piąte by yiewing under 
short-wayelength UV light: the R r value of the principal spot 
obtained from the test solution corresponds to that ob- 
tained from Standard solution A. Any spot in the chromato¬ 
gram obtained from the test solution moving ahead of the 
principal spot is not morę intense than the spot In the chro¬ 
matogram obtained from Standard solution B (0.5%). 

Assay— 

pH 7A Sodium phosphate buffer —Dissolye 70 g of anhy¬ 
drous di basie sodium phosphate in 900 ml of water. Ad j ust 
to a pH of 7.4 by the addrtion of dilute phosphoric acid (1 
in 10). Dilute with water to 1000 mL, and mix. Transfer 
10 mL of this solution to a 100-mL yolumetrlc fiask, dilute 
with water to volume, and msx. 

Standard preparation —Dissolve an accurately weighed 
guantity of USP Cromolyn Sodium RS in water to obtain a 
solution having a known concentration of about 250 fig per 
mL. Transfer 10 mL of this solution to a 100-mL yolumetne 
fiask, add 1 mL of pH 7A Sodium phosphate buffer , dilute 
with water to vofume, and mix, The finał concentration is 
about 25 pg per mL. 

Assay preparation —Transfer about 100 mg of Cromolyn 
Sodium, accurately weighed, to a 1000-mL volumetric fiask, 
dissolve in about 100 mL of water, dilute with water to vol- 
ume, and mix. Pipet 25 mL of this solution into a 100-mL 
volumetric fiask, add 1 mL of pH 7A Sodium phosphate 
buffer , dilute with water to yolume, and mix. 

Procedurę— Concomitantly determine the absorbances of 
the Standard preparation and the Assay preparation in 1-cm 
cells at the wavelength of maximum absorbance at about 
326 nm, with a suitable spectrophotometer, using a 1 in 
100 solution of pH 7A Sodium phosphate buffer as the blank. 
Calculate the guantlty, in mg, of CzsNi^Na^On in the 
Cromolyn Sodium taken by Lhe formula: 

Wu! As) 

in which C is fhe concentration, in pg per mL, of USP 
Cromolyn Sodium RS in the Standard preparation; and Atj 
and As are the absorbances of the Solutions from the Assay 
preparation and the Standard preparation , respectlvely. 
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CromoByn Sodium Inhalation Powder 

» Cromolyn Sodium Inhalation Powder is a mix- 
ture of equa! parts of Lactose and Cromolyn So¬ 
dium contained in a hard gelatin capsule. It con- 
tains not less than 95.0 percent and not morę 
than 125.0 percent of the labeled amount of 
cromolyn sodium (CzaHuNajOn). 

Padkaging and storage —Preserve in tight, light-resistant 
eontainers, and storę at contro!led room temperaturo, Avoid 
excessive heat, 

USP Reference standards ( 11 >— 

USP Cromolyn Sodium RS 

Identification'—It meets the reguirements of Identification 
test B under Cromolyn Sodium. 

Uniformity of dosage units <905): meets the reguire- 
ments. 

Assay— 

phf 7.4 Sodium phosphate buffer —Prepare as directed in 
the Assay under Cromotyn Sodium. 

Assay preparotion —Remove and accurately wetgh the 
contents of not fewer than 20 capsules of Cromolyn Sodium 
Inhalation Powder, and transfer the combined contents to a 
250-mL Yolumetric fiask. Disso!ve in T G0 mL of water, dilute 
with water to volume, and mix. Transfer an alfquot of this 
solution, equivalent to 8 mq of cromolyn sodium, to a 
250-mL volumetnc fiask, aad 1 ml of pH 7.4 Sodium phos- 
phate buffer, dilute with water to vol urnie, and mix. 

Standard preparotion —Dissolve a suitabfe quantity of USP 
Cromolyn Sodium RS, previously dried ]n vacuum at 105° to 
constant weight and accurately weighed, in water to obtain 
a solution having a known concentration of about 350 j_Lg 
per mL. Transfer 10 mL of this solution to a 100-mL volu- 
metric fiask, add 1 mL of pH 7.4 Sodium phosphate buffer ; 
dilute with water to volume, and mix. The finał concentra¬ 
tion is about 35 jig per mL. 

Procedurę —Concomitantly determine the absorbances of 
the Standard preparotion and the Assay preparotion in 1-cm 
cells at the wavelength of maximum absorbance af about 
326 nm, with a suitable spectrophotomefer, using a solution 
of pH 7.4 Sodium phosphate buffer (1 in 250) as tne blank. 
Calculate the guantity, in mg, of cromolyn sodium 
(C^HuNa^Gn) in the alipuot taken by the formula: 

0.25C( Au/A s ) 

in which C is the concentration, in pg per mL, of USP 
Cromolyn Sodium RS in the Standard preparotion; and A u 
and As are the absorbances of the Assay preparotion and the 
Standard preparotion , respectively, 


Cromolyn Sodium Inhalation Solution 

DEFINITION 

Cromolyn Sodium Inhalation Solution is a sterile, agueous 
solution of Cromolyn Sodium. It contains NLT 90.0% and 
NMT 110.0% of the labeled amount of cromolyn sodium 

(C23Hi.|Na20n). 

IDENTIFICATION 

A. The retention time of the major peak of the Sampfe 
solution corresponds to that of the Standard solution, as 
obtainecl in the Assay . 


ASSAY 
* Procedurę 

Buffer: 5.6 g/L of monobask potassium phosphate and 
22.2 g/L of myristyitrimethylammonium bromide in 
water. Adjust with sodium hydroxide solution to a pH 
of 6.5. 

Mobile phase: Methano! and Buffer (55:45) 

Diluent: Acetonitrile and water (30:70) 

System suitabiiity solution: 0.5 mg/mL of USP 
Cromolyn Sodium RS and 0.02 mg/mL each of USP 
Cromolyn Related Compound A RS and USP Cromolyn 
Related Compound B RS in Diluent 
Standard solution: 0.5 mg/mL of USP Cromolyn So¬ 
dium RS in Diluent 

Sarnple solution: Nominally equivalent to 0,5 mg/mL 
of cromolyn sodium from a volume of Inhalation Soiu- 
tion in Diluent 
Chromatograpbic system 
(See Chromatograpny (621), System Suitabiiity.) 

Modę: LC 

Detector: UV 326 nm 

Coiurrm: 4.6-mm x 10-cm; 3,5-jim packing L7 
Column temperaturę: 40* 

Flow ratę: 1.5 mL/min 
Injection volume: 20 pL 
System suitabiiity 

Samples: System suitabiiity solution and Standard 
solution 

[Notę—S ee Table 1 for relative retention times.] 
Suitabiiity requirements 

Resolution: NLT 2.0 between cromolyn related com¬ 
pound B and cromolyn related compound A, System 
suitabiiity solution 

Tai ling facto r: NMT 2.0, Standard solution 
Relative standard deviatlon: NMT 0.73%, Standard 
solution 
Analysis 

5amples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
cromotyn sodium (C^U^Na^On) in the portion of łn- 
halation Solution taken: 

Resull - (rufr^ x (C 5 fC u ) x 100 

ru = peak response of cromolyn from the Sample 
solution 

p = peak response of cromolyn from the Standard 
solution 

Cs = concentration of USP Cromolyn Sodium RS in 
the Standard solution (mg/mL) 

C u - nominał concentration of cromolyn sodium in 
the Sample solution (mg/mL) 

Acceptance criterra: 90.0%-l 10.0% 

PERFORMANCE TE5TS 

« Uniformity of Dosage Units <905): Meets the 
requlrements 

impurities 
■ Organic Impurities 

Buffer, Mobile phase, Diluent, and System suitabiiity 
solution: Proceed as directed in the Assay ♦ 

Standard solution: 0.002 mg/mL each of USP 
Cromolyn Related Compound A RS, USP Cromolyn Re¬ 
lated Compound B RS, and USP Cromolyn Sodium RS 
In Diluent 

Sample solution: Nominally equivalent to 2 mg/mL of 
cromolyn sodium from a volume of inhalation Solution 
in Diluent 






USP 40 


Offidal Monographs / Cromolyn 3589 


Chromatographic system 
(See Chroma tog ropny <621X System Suita bil i ty.) 

Modę: LC 

Detector: UV 326 nm 

Column: 4,6-mm x 10-cm; 3.5-j.Lm packing 17 
Temperatures 
Column: 40° 

Autosampler: 4° 

Flow ratę: 1,5 mL/min 
Injection volume: 20 j.iL 

Run time: 2 times the retention time of cromolyn 
System suitabllity 

Sam pies: System suitability sofution and Standard 
solution 

[Notę—S ee Tobie 1 for the relative retention times.] 
Suitabllity requirements 

Resolution: NLl 2,0 between cromolyn related com- 
ound B and cromolyn related co m po Lind A; NLT 2.0 
etween cromolyn related compound A and 
cromolyn, System suitabllity solution 
Reiative standard deviation; NMT 3% for six repli- 
cate injections, Standard solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of cromolyn related com¬ 
pound A or cromolyn related compound B in the por- 
tion of Inhalation Solution taken: 

Result = (ru/rS) x ( C 5 /Cu ) x 100 

ru = peak response of cromolyn related compound 
A or cromolyn related compound B from the 
Sample solution 

Cs = peak response of cromolyn related compound 
A or cromolyn related compound B from the 
Standard sofution 

C 5 = concentration of the corresponding cromolyn 
related compound in the Standard solution 
(mg/mL) 

Co - nominał concentration of cromolyn sodium in 
the Sample solution (mg/mL) 

Calcu la te the percentage of any indMdual unspecified 
degradation product in the portion of Inhalation 
Sofution taken: 

Result = (fu/rf) X (Cs/Cu) x 100 

ru - peak response of each unspecified degradation 
product from the Sample solution 
Cs - peak response of cromolyn from the Standard 
solution 

Cs = concentration of USP Cromolyn Sodium RS in 
the Standard solution (mg/mL) 

Cu = nominał concentration of cromolyn sodium in 
the Sample solution (mg/mL) 

Acceptance criteria: See Tobie 1 , 


Table 1 


Name 

Refatiue 

Retention 

Time 

Acceptance 

Criteria, 

NMT 

Cromolyn related compound B 

0.4 

TO 

Cromolyn related compound A 

0,5 

TO 

Cromolyn 

1.0 

_ 

Any unspecified indiylduaf 
deqradation oroduct 

— 

1.0 

Total impuritres 

— 

2.0 


SPECIFIC TESTS 

O PH (791): 4. 0-7.0 

■ Sterility Tests (7f): Meets the reguirements 

ADDITIONAl REQU1REMENTS 

* Packaginc and Storage: Preserve in smgle-unit double- 
ended glass ampuls or in low-density polyethylene arn- 
puls. Storę at controfled room temperaturę, protected 
rrom light. 

■ Labeling: The label indicates that the Inhalation Solution 

is not to be used lf it contains a predpitate, 
a USP Reference Standard* * (11) 

USP Cromolyn Related Compound A RS 
1 1 3 - Bis(2-acetyI- 3-hyd roxyph enoxy) p ropa n- 2 -o I, 
Q 9 H 2Q 0 7 360.36 

USP Cromolyn Related Compound B RS 
Diethyl 5,5C[(2-hydroxypropane-1,3-dlyI)bis(ox- 
y)] bts{4-ox o -4 ch rom e n e- 2 -ca rboxy I ate). 

C 27 H 24 O 11 524*48 

USP Cromolyn Sodium RS 


CromoEyra Sodium Nasal Solution 

DEFINITION 

Cromolyn Sodium Nasal Solution is an agueous solution of 
Cromolyn Sodium. It contains NLT 90.0% and NMT 
110 . 0 % of the labeled amount of cromolyn sodium 
(C 23 Ht 4 Na 20 n)- It may contain suitable stabilizers, 

IDENTIFICATION 

• A. The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution, as 
obtained In the Assay. 

A5SAY 
« Procedurę 

Buffer: 5.6 g/L of monobasic potassium phosphate and 
22,2 g/L of myristyltrimethylammonlum bromide in 
water. Adjust with sodium hydroxide solution to a pH 
of 6,5. 

Mobile pbase: Methanol and Buffer (55:45) 

Diluent: Acetonitrife and water (30:70) 

System suitabllity solution: 0.5 mg/mL of USP 
Cromolyn Sodium RS and 0,02 mg/mL each of USP 
Cromolyn Related Compound A RS and USP Cromolyn 
Related Compound B RS in Diluent 
Standard solution: 0,5 mg/mL of USP Cromolyn So¬ 
dium RS in Diluent. Sonication may be needed to aid 
dissolution. 

Sample solution: Nominally equivafent to 0,5 mg/mL 
of cromolyn sodium from a volume of Nasal Solution in 
Diluent 

Chromatographic system 

(See Chromatograpny (621), System Suitabllity.) 

Modę: LC 

Detector: UV 326 nm 

Column: 4.6-mm x 10-cm; ,3.5-jim packing L7 

Column temperatura: 40° 

Flow ratę: 1.5 mL/min 
Injection volume: 20 pi 
System suitabllity 

Samples: System suita bil i ty solution and Standard 
solution 

[NOTE—See Tobie 1 for relative retention times.] 
Suitabllity requirements 

Resolution: NLT 2.0 between cromolyn related com- 
ound B and cromolyn related compound A; NLT 2,0 
etween cromolyn related compound A and 
cromolyn, System suita bili ty solution 
Tailing factor: NMT 2.0, Standard sofution 
Relative standard deviation: NMT 0.73%, Standard 
solution 
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Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
cromolyn podium ^H^Na^On) in the portion of Na- 
sai Solution taken: 

Result = {fb/r 5 ) x (Cs/Cu) x 100 

r u = peak response of cromolyn from the Sample 
solution 

r$ = peak response of cromolyn from the Standard 
solution 

Cs = concentration of USP Cromolyn Sodium RS in 
the Standard solution (mg/ml) 

C u - nominał concentration of cromolyn sodium in 
the Sample solution (mg/mL) 

Acceptance criteria; 90.0%-] 1 0 . 0 % 

IMPURITJES 
* GRGANIC IMPURITIES 

Mobile phase, Diiuent, and System suitabilSty solu¬ 
tion: Proceed as directed in the Assay. 

Standard solution: 0 002 mg/ml each of USP 
Cromolyn Related Compound A RS, USP Cromolyn Re- 
tated Compound B RS, and USP Cromolyn Sodium RS 
in Diiuent 

Sample solution: Nominally equivalent to 2 mg/mL of 
cromolyn sodium from a volume of Nasal Solution in 
Diiuent 

Chromatographic system 

(See Chromatograpny (621), Sysfe/n Suitabiiity,) 

Modę: LC 

Detector: UV 326 nm 

Column: 4.ó-mm x 10 -cm; 3.5-pm packing L7 
Tempera tu res 
Autosampler: 4° 

Column: 40° 

Flow ratę: 1.5 mL/min 
Injection voiume: 20 pL 

Run time: 2 times the retentton time of cromolyn 
System suitabiiity 

Sampfes: System suitobility solution and Standard 
solution 

Suitabifity reguirements 

Resolution: NIT 2,0 between cromolyn related com- 
ound B and cromolyn related compound A; NIT 2.0 
etween cromolyn related compound A and 
cromolyn, System suitabiiity solution 
Relative standard deviation: NMT 3% for six repli- 
cate injections for each peak. Standard solution 
Analysis 

Sampfes: Standard solution and Sample solution 
Calculate the percentage of cromolyn related com¬ 
pound A or cromolyn related compound B in the por¬ 
tion of Nasal Solution taken: 

Result - (ru/r s ) x (G/Cu) x 100 

r u - peak response of cromolyn related compound 
A or cromolyn related compound B from the 
Sample solution 

r s = peak response of cromolyn related compound 
A or cromolyn related compound B from the 
Standard solution 

Cs = concentration of the corresponding cromolyn 
related compound In the Standard solution 
(mg/mL) 

Cu = nominał concentration of cromolyn sodium in 
the Sample solution (mg/mL) 

Calculate the percentage of any Indlyidual unspedfied 
degradatlon product in the portion of Nasal Solution 
taken: 

Result - (fu/rs) x (Cs/Cu) x 100 


r y = peak response of each unspedfied degradatlon 
product from the Sample solution 
rs - peak response of cromolyn from the Standard 
solution 

Cs = concentration of USP Cromolyn Sodium RS in 
the Standard solution (mg/mL) 

Cu = nominał concentration of cromolyn sodium in 
the Sample solution (mg/mL) 

Acceptance criteria: See Tobie 1. 


Table 1 


Name 

Relatiue 

Retention 

Time 

Acceptance 

Criteria, 

NMT f%> 

Cronnolyn related con> 
pound S 

0.4 

TO 

Cromolyn refated com- 
oound A 

0.5 

1,0 

Cromolyn 

1.0 


Any unspedfied 3ndiv1d- 
ual degradatlon prod¬ 
uct 

— 

TO 

Total imourities 

— 

2.0 


SPECIFIC TESTS 

* PH (791): 4.0-7,0 

ADDHTIONAL REQUIREMENTS 

* Packaging and Storage: Preserze in tight, light-resistant 

containers. Storę at controlled room temperaturę. 

* USP Reference Standard* (11) 

USP Cromolyn Related Compound A RS 
1,3“Bls(2-acetyi-3-hydroxyphenoxy) propan-2-ol. 
C 19 H 20 O 7 360.36 

USP Cromolyn Related Compound B RS 
Diethyl 5,5'-[(2-hydroxypropane-1,3-dryl)bis(ox- 
y)]bis(4-oxo-4 tt-chro mene-2-carboxylate), 

C 27 H 24 O 11 524.48 

USP Cromolyn Sodium RS 


Cromolyn Sodium Ophthalmk Solution 

DEF1NITION 

Cromolyn Sodium Ophthalmic Solution is a sterile, aąueous 
solution of Cromolyn Sodium. It contains NLT 90,0% and 
NMT 110.0% of the labeled amount of cromolyn sodium 
^sHuNazOn). It may contain suitable antimicrobial and 
stabillzing agents. 

IDENTIFICATION 

• A. The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution, as 
obtained in the Assay. 

ASSAY 
® Procedurę 

Buffer: 5.6 g/l of monobasic potassium phosphate and 
22.2 g/L ot myristyltrimethylammonium bromide in 
water, Adlust with sodium hydroxide solution to a pH 
of 6.5. 

Mobile phase: Methanol and Buffer (55:45) 

Diiuent: Aceton ftrile and water (30:70) 

System suitabiiity solution: 0.5 mq/mL of USP 
Cromolyn Sodium RS and 0,02 mg/mL each of USP 
Cromolyn Related Compound A RS and USP Cromolyn 
Related Compound B RS in Diiuent 
Standard solution: 0.5 mg/ml of USP Cromolyn So¬ 
dium RS in Diiuent Sonication may be needed to aid 
dissolution. 
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Sample solution: Nominally equivalent to 0,5 mg/ml 
of cromolyn sodium from a volume of Ophthalmic So¬ 
lu tron in Diluent 
Chromatographic system 
(See Chromatograpny (62 1), System Suitabiiity*) 

Modę: LC 

Detector: UV 326 nm 

Column: 4.6-mm x 1 0-cm; 3.5-pm packing 17 
Column temperaturę: 40 D 
Flow ratę: 1.5 mL/min 
Injection volume: 20 ]iL 
System suitabiiity 

Samples: System suitabiiity solution and Standard 
solution 

[Notę—S ee Tobie 1 for relative retentlon times.] 

Suitabiiity reąuirements 

Resolution: NLT 2,0 between cromolyn related corn- 
ound 8 and cromolyn related compound A; NLT 2.0 
etween cromolyn related compound A and 
cromolyn sodium, System suitabiiity solution 
Tai ling factor: NMT 2,0, Standard solution 
Relative standard deviation: NMT 0,73%, Standard 
solution 
Analysrs 

Samples: Standard solution and Sample solution 
Calcuiate the percentage of the labeled amount of 
cromolyn sodium (C^HnNasOn) in the portion of 
Ophthalmic Solution taken: 

Result = (ru/r$) x (Cd Cu) x 100 

ru = peak response of cromolyn from the Sample 
solution 

fs - peak response of cromolyn from the Standard 
solution 

Q - concentration of USP Cromolyn Sodium RS tn 
the Standard solution (mg/mL) 

C u = nominał concentration of cromolyn sodium in 
the Sample solution (mg/mL) 

Acceptanee criteria: 9O.0%M 1 0,0% 

IMPUR1TIES 
O ORCANIC DWiPURETIES 

Mobile phase, Diluent, and System suitabiiity solu¬ 
tion i Proceed as directed in the Assay * 

Standard solution: 0.002 mg/mL each of USP 
Cromolyn Related Compound B RS, USP Cromolyn Re- 
Jated Compound A RS, and USP Cromolyn Sodium RS 
in Diluent 

Sample solution: Nominaily equivalent to 2 mg/mL of 
cromolyn sodium from a volume of Ophthalmic Solu¬ 
tion in Diluent 
Chromatographic system 
(See Chromatograpny (621), System Suitabiiity .) 

Modę: LC 

Detector: EJV 326 nm 

Column: 4,6-mm x 10-cm; 3.5-jnm packing L7 
Temperatures 
Autosampler: 4° 

Column: 40° 

Flow ratę: 1.5 ml/min 
Injection volume: 20 \xl 

Run time: 2 times the retentlon tlme of cromolyn 

System suitabiiity 

Samples: System suitabiiity solution and Standard 
solution 

Suitabiiity reguirements 

Resolution: NLT 2,0 between cromolyn related com- 
ound B and cromolyn related compound A; NLT 2.0 
etween cromolyn refated compound A and 
cromolyn sodium. System suitabiiity solution 
Relative standard deviatron: NMT 3% for six replf- 
cate injectlons, Standard solution 


Analysrs 

Samples: Standard solution and Sample solution 
Calcuiate the percentage of each cromolyn related 
compound in the portion of Ophthalmic Solution 
taken: 

Result = (Wrs) x (Cs/Cu) x 100 

r u — peak response of cromolyn related compound 
A or cromolyn related compound B from the 
Sample solution 

^ - peak response of cromolyn related compound 

A or cromolyn related compound B from the 
Standard solution 

Cs = concentration of the corresponding cromolyn 
related compound in the Standard solution 
(mg/mL) 

Cu = nominał concentration of cromolyn sodium in 
the Sample solution (mg/mL) 

Calcuiate the percentage of any rndividual unspecified 
dearadation produtt in the portion of Ophthalmic 
Solution taken: 

Result - (rufr$) x (Cs/ C u ) x 100 

r u = peak response of each unspecified degradation 
product from the Sample solution 

r 5 = peak response of cromolyn from the Standard 
solution 

Cs - concentration of USP Cromolyn Sodium RS In 
the Standard solution (mg/mL) 

C u - nominał concentration of cromolyn sodium in 
the Sample solution (mg/mL) 

Acceptanee criteria: See Tobie h 


Table 1 


Name 

Relattve 

Retention 

Time 

Acceptanee 

Criteria, 

NtyaT 

Cromolyn related 
compound B 

0.4 

0.75 

Cromolyn related 
compound A 

0.5 

0,75 

Cromolyn sodium 

1.0 

_ 

Any indiyidual 
unspecified 
degradation 
product 


0.75 

Total imourfties 

— 

2,0 


SPECIFIC TESTS 

* PH (791): 4,0-7.0 

o Sterility Tests (71): Meets the requirements 

ADDITIONAl REQUIREMENT5 

* PACKACIMG AND STORAGEj Preserve in tight, Jight-resistant, 

single-dose or multipfe-dose contafners, Ophthalmic Solu¬ 
tion that is packaged In multlple-dose Container* contains 
a suitable antimicrobial agent. Storę between 15° and 
30°, 

* USP Reference Standard* (11) 

USP Cromolyn Related Compound A RS 
1,3-Bis(2-acety]-3-hydroxyphenoxy) propan-2-ok 
C 19 H 20 O 7 36036 

USP Cromolyn Related Compound B RS 
Diethyl 5,5'-[(2-hydroxypropane-1,3-diyl)bIs(QX- 
y)]bis(4-oxo-4H-chrornene-2-carboxylate). 

C 27 H 24 O 11 524,48 

USP Cromolyn Sodium RS 
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Crotamiton 



Ci 3 H 17 NO 203.28 

2- Butena m tde, N-ethyl-N-(2-m ethyl pheny!)-. 
N-Ethyl-o-crotonotoluidide [483-63-6], 

» Crotamiton is a mixture of cis and trans isomers 
containing not less than 97.0 percent and not 
morę than 103.0 percent of C 13 Hi 7 NO. 

Packaging and storage—Preserve in tiaht liqht-resistant 
containers. 

USP Reference sfandards (11)— 

USP Crotamiton RS 

IdenfificatDon— 

A: Infrared Absorption (197F). 

B: Uitraviolet Absorption (197U)— 

Solu don; 20 jug per mL. 

Medium: tyclohexane. 

C: To about 10 mL of a saturated solution in water add a 
few drops of potassium permanganate TS: a brown tolor is 
produced, and a brown precipitate Is formed on standing. 
Spedfic gravity (841): between 1.008 and 1.011 at 20°. 
Refractive 3ndex (831): between 1.540 and 1.543 at 
20 °. 

Residue on ignition (281): not morę than 0.1%. 

Bound halogen— Place 4 drops in a 3-mm (ID) test tubę, 
and add calcium oxide to a height of 1 cm. Heat the tubę 
in a flame, starting from the top, until the reaction is com- 
lete, then Egnite for a short time. Transfer the contents to a 
eaker containing 10 mL of water, addlfy with nitnc acid, 
and filter, To the fil tratę add 0,2 mL of silver ni tratę solution 
(1 in 60): any opaJescence obtatned is not morę than that 
obtained from a blank solution treated in the same manner. 
Assay—Transfer about 50 mg of Crotamiton, accurately 
weighed, to a 100-mL yolumetnc fiask, add cyclohexane to 
vofume, and mix. Transfer 10.0 mL of this sofution to a 
250-mL volumetric fiask, dilute with cydohexane to volume, 
and rmx. Determine the absorbance of this solution and of a 
solution of USP Crotamiton RS in the same medium havinq 
a known concentration of about 20 jig per ml in 1 -cm cefls 
at the wavelength of maximum absorbance at about 242 
nm, with a suitable spectrophotometer, using cyclohexane 
as the blank. Calculate the quantlty, in mg, of C^Hi/NO in 
the Crotamiton taken by the formula: 

2,5C(A U /As) 

in which C is the concentration, in Lig per mL, of USP 
Crotamiton RS in the Standard solution; and Au and A s are 
the absorbances of the assay solution and the Standard so¬ 
lution, respectively. 


Crotamiton Cream 


» Crotamiton Cream contains not less than 
93,0 percent and not morę than 107,0 percent of 
the labeled amount of C^H^NO, 

Packaging and storage —Preserve in collapsible tubes or 
tight, [ight-resistant containers. 


USP Reference standards (11) — 

USP Crotamiton RS 

Identification —The retention time of the major peak in 
the chromatografu of the Assay preparation corresponds to 
that of the Standard preparation , both relative to the interna! 
standard, as o b tai nęci in the Assay preparation. 

Minimum fili (755): meets the requirements. 

Assay— 

internai standard solution —Dissolve butyl benzoate in 
methanol to obtain a solution containing about 1 7.5 mg per 
mL, 

Mobile phose—Prepare a suitable degassed and fiitered 
mixture of aceton itr ile and water (3:2). 

Standard solution —Dissolve a suitable quantity of USP 
Crotamiton RS, accurately weighed, in methanol to obtain a 
solution having a known concentration of about 1 mg per 
mL. 

Standard preparation —Pi pet 10 mL of Standard solution 
and 5 mL of internai standard soiution into a 50-mL volumet- 
ric fiask, dilute with methanol to volume, and mix, 

Assay preparation —Transfer an accurately weighed por- 
tion of Crotamiton Cream, equivalent to about 50 mg of 
crotamiton, to a ta red 50-mL volumetric fiask. Add about 
25 mL of methanol, and shake and sonicate to disperse the 
cream. Dilute with methanol to volume, and mix. Frlter 
about 20 mL through moderatefy retentive fliter paper Pipet 
10 ml of the elear fil tratę and 5 mL of Interna! standard solu - 
tion into a 50-mL vo!umetric fiask, dilute with methanol to 
vołume, and mix. 

Procedurę —Inject egual voiumes of the Standard prepara¬ 
tion and the Assay preparation into a liquld chromatograph 
(see Chromatograpny (621)) equipped with a 254-nm detec- 
tor and a 4.6-mm x 25-cm stainless Steel column that con¬ 
tains packing LI. In a suitable chromatogram, the resolu- 
tion, R, between peaks for crotamiton and butyl benzoate is 
not less than 3.0; and the lowest and highest peak response 
ratios (Rs) of three replicate injections of the Standard prepa¬ 
ration agree withln 2.0%. Calculate the guantity, in mg, of 
C 13 H 17 NO in the portion of Cream taken by the formula: 

250C(Ru/R s ) 

in which C is the concentration, in mg per mL, of USP 
Crotamiton RS in the Standard preparation; and Ru and R 5 
are the peak response ratios of the crotamiton peak and the 
butyl benzoate peak obtained from the Assoy preparation 
and the Standard preparation , respectlvely. 


Cypric CBuBorSde 

CuCI 2 ■ 2H?0 170,48 

CuCla 134.45 

Copper chloricle (CuCb) dihydrate; 

Copper(2+) chloride dihydrate [10125-1 3-0]. 

Anhydrous [7447-39-4]. 

DEFENITION 

Cupric Chloride contarns NLT 99.0% and NMT 100.5% of 
CuCh, calculated on the dried basis. 

IDENTIFICATION 

« A. Identification Tests—General, Chloride (191): A solu¬ 
tion (1 in 20) meets the reguirements. 

• B, Identification Tests—General, Copper (191): A solu¬ 
tion (1 in 20) meets the reguirements. 
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AS5AY 
« Procedurę 

SampJe soiution: 8 mg/mL of Cupric Chloride In water 

Analysis: To the Somple soiution add 4 mL of acetic acid 
and 3 g of potassium lodlde. Titrate the liberated iodine 
with 04 N sodium thiosulfate VS ; add Ing 2 g of potas- 
sium thfocyanate and 3 mL of starch TS as the endpoint 
is appmacned. Each mL of 04 N sodium thiosulfate is 
equivafent to 13.45 mg of Cupric Chloride (CuCI 2 ). 

Acceptance criteria: 99.0°/o-100.5% on the drled basis 

1MPURITIE5 
* Limit of Sodium 

Sample stock soiution: Transfer lO.Og of Cupric Chto- 
ride to a 100-mL yolumetric fiask, add water, and swirl 
to dissolve. Add 5 mL of nśtric add, and dilute with 
water to voiume. Thls soiution contains 04 g/rnL of cu- 
pric chloride. 

Sample Solutions: To three 25-mL yolumetric ftasks add 
a volume of the Somple stock soiution equivalent to the 
Somple Weight gis/en in Tobie 1. lo two of the flasks add 
the amounts of reference analyte ion specified in Tobie 
7. Add 2 mL of potassium chloride soiution (1 in 20 ) to 
each fiask, and dilute with water to vo!ume> 

Analysis: Using atomie absorption spectrophotometry 
(see Atomie Absorption Spectroscopy (852)), analyze the 
Sample Solutions by the method of standard addition 
analysis according to Tobie 1. 

Acceptance criteria: NMT 0.02% 


labie 1 


Limit 

Test 

Wave- 

length 

(nm) 

Sample 

Weight 

(fl) 

Refer¬ 

ence 

Bon 

Added 

_ 

Flame 

Type 

Back- 

ground 

Correc- 

tion 

Sodium 

589.0 

04 

0.01/0.02 

Air- 

acety- 

iene 

No 

Potassi¬ 

um 

766.5 

0.1 

o.oi /OM 

Air- 

acety- 

lene 

No 

CaEdum 

422.7 

2,0 

0,057040 

Air- 

acety- 

lene 

No 

Iron 

248,3 

2.0 

0.05/0.10 

Air— 

acety- 

Iene 

Yes 

Nlckel 

232.0 

2.0 

0.10/0.20 

Air- 

acety- 

lene 

No 


* LIMIT 0F POTASSIUM 

Sample stock soiution: Prepare as directed In the test 
for Limit of Sodium. 

Sampfe Solutions: To three 25-mL yolumetric flasks add 
a volume of the Sample stock soiution equlvalent to the 
Sample Weight given in Table L To two of the flasks add 
the amounts of reference analyte ion specified in Tobie 
7, and dilute with water to yolume. 

Analysis: Using atomie absorption spectrophotometry 
(see Atomie Absorption Spectroscopy (852)), analyze the 
Sample Solutions by the method of standard addition 
analysis according to Tobie 1. 

Acceptance criteria: NMT 0,01% 

« Limit of Calcium 

Sample stock soiution: Prepare as directed in the test 
for Limit of Sodium. 

Sample Solutions: To three 25-mL volumetrfc flasks add 
a yolume of the Somple stock soiution equiva]ent to the 
Sample Weight glven in Tobie 7. To two of the flasks add 
the amounts of reference analyte ion specified in Tobie 
7, and dilute with water to yolume. 


Analysis: Using atomie absorption spectrophotometry 
(see Atomie Absorption Spectroscopy (852)), analyze the 
Sample Solutions by the method of standard addition 
analysis according to Tobie h 
Acceptance criteria: NMT 0.005% 
o Limu of Iron 

Sample stock soiution: Prepare as directed in the test 
for Limit of Sodium . 

Sample Solutions: To three 25 mL voiumetric flasks add 
a yolume of the Sample stock soiution equivalent to the 
Sample Weight given in Tobie h To two of the flasks add 
the amounts of reference analyte ion specified in Tobie 
7, and dilute with water to yolume. 

Analysis: Using atomie absorption spectrophotometry 
(see Atomie Absorption Spectroscopy (852)), analyze the 
Somple Solutions by the method of standard addition 
analysis according to Table 1. 

Acceptance criteria: NMT 0,005% 

* Limit of Nickel 

Sample stock soiution: Prepare as directed in the test 
for Limit of Sodium . 

Sample soiutions: To three 25-mL yolumetric flasks add 
a yolume of the Sample stock soiution equivalent to the 
Sample Weight given In Table 1. To two of the flasks add 
the amounts of reference analyte ion specified in Table 
1, and dilute with water to yolume. 

Analysis: Using atomie absorption spectrophotometry 
(see Atomie Absorption Spectroscopy (852)), analyze the 
Somple Solutions by the method of standard addition 
analysis according to Tobie T 
Acceptance criteria: NMT 0.01% 
e INSOLUBLE R/iATTER 

Sample: 10 g of Cupric Chlonde 
Analysis: Transfer the Sample to a 250-mL beaker. Add 
100 mL of water and 2 mL of hydrochloric add. Cover 
the beaker, and heat to boillng. Digest the hot soiution 
on a steam bath for 1 h, and pass through a tared, 
filtering crudbfe of fine-pore size. Rlnse the beaker with 
hot water, passing the nnsings through the fi (ter, and 
finałly wash the filter with additional not water. Petain 
the combined filtrate and washfngs for the test for Limit 
of Sulfate. Dry the filter at 105°. 

Acceptance criteria: The residue welghs NMT 1.0 mg 
( 0 . 01 %), 

* Limit of Sulfate 

Analysis: Heat to boiling the combined filtra te and 
washings retained from the test for Insoluble Motter t 
Add 10 mL of barium chloride TS, digest for 2 h on a 
steam bath, and allow to stand oyernight Pass the so- 
lution through a tared, porcelain filtering crucible of 
medlum-pore slze, and wash the residue with two 
10-mL portlons of hot water. Ignite at 800 ± 25° to 
constant weight. 

Acceptance criteria: The weight of the residue, cor- 
rected for the weight obtainea in a blank test, does not 
exceed 1.2 mg (0.005%). 

5PECIFIC TE5T5 

e Łoss ON Orying (731): Dry a sample at 105° for 1 6 h: it 
loses 20.9%-21.4% of Its weight. 

ADDITIONAL REQUiREMENTS 

* Packacing and Stora ce: Preserve In tight containers. 
Storę at controlled room temperaturę. 


Cupric Chloride Inąection 

DEFINITION 

Cupric Chloride fnjection is a stenie soiution of Cupric Chfo- 
ride In Water for Injection. It contains NLT 90,0% and 
NMT 110.0% of the labeled amount of copper (Cu). 
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IDENTIFICATION 

* A. The Sample solution exhibits an absorption maximum 
at about 325 nm when prepared and tested as directed 
in the Asscy. 

ASSAY 
o Procedurę 

Sodium chloride solution: 1.35 g/L of sodium chloride 
Standard stock solution: Transfer 1.000 g of copper to 
a IDOO-mL yolumetric fiask, dissolve in 20 ml of nitrit 
add, and dilute with 0.2 N nitric add to yolume, This 
solution contains 1000pg/mL of copper. Storę in a poi- 
yethylene bottle. 

Standard Solutions: Pipet 15 mL of Standard stock solu¬ 
tion into a 250-mL yolumetric fiask, dilute with water to 
volume, and mix, Transfer 4,0, 5,0, and 6.0 mL of this 
solution to separate 100-mL yolumetric flasks contain- 
ing 10 mL of Sodium chloride solution, dilute the con- 
tents of each fiask with water to vo!ume, and mix. 

These Standard Solutions contain 2.4, 3.0, and 3,6 pg of 
copper per mL, respectiyely. 

Sample stock solution: Transfer a yolume of Injection, 
equivalent to 2 mg of copper, into 1 00 mL of water. 
Sample solution: Pipet 1 5 ml of the Sample stock solu¬ 
tion into a 100-mL yolumetric fiask. From the labeled 
amount of sodium chloride, Ef any, in the injection, tab 
culate the amount, in mg, of soefium chloride in the 
initial dilution, and add sufficient Sodium chloride solu¬ 
tion to bring the total sodium content of this fiask to 
13,5 mg, Dilute with water to yolume. 

Instrumenta) conditions 
(See Atomie Ahsorption Spectroscopy {852}.) 

Modę: Atomie ahsorption 

Analytical wavelengtn: 324,8 nm (copper emission 
linę) 

Lamp: Copper hollow-cathode 
Flame: Air-acetylene 

Blank: Sodium chloride solution and water (1 in 10) 
Analysis 

Sampies: Standard Solutions and Sample solution 
Plot the absorbances of the Standard soiuthns versus 
concentration, in pg/mL, of copper, and dra w the 
straight linę best fitting the three plotted points. 

From the graph so obtained, determtne the concen¬ 
tration, C, in pg/mL, of copper in the Sample solution . 
Calculate the percentage of copper in the portion of 
Injection taken: 

Result - [( C/V} x FxV,xD\x (100/Ł) 

C = concentration of copper in the Sample solution 
(pg/mL) 

V = volume of Injection (mL) 

F = conversion factor from pg to mg, 1/1000 

Vj - vofume of the Sample stock solution, 100 mL 

D = dilution factor from the Sample solution, 100/ 

15 

i - label claim (mg/mL) 

Acceptance criteria: 90.0%-11G.G% 

SPECIFIC TESTS 

» pH (791): 1.5-2,5 

• Bacterial Endotoxims Test (85): It contains NMT 250.0 

USP Endotoxin Units/mg of copper, 

® Particulate R/Iatter im Njections (788): Meets the re- 
guirements for smafl-volume injections 

* OTHER Requirements: Meets the requirements En injec¬ 

tions and Implanted Drug Products (1) 

ADDBTIONAL REQUiREMENTS 

o Packacing and Storage: Preserve in single-dose or mul- 
tiple-dose containers, preferably of Type I or Type II glass. 


* LabelING: Label the Injection to Endicate that it is to be 

diluted to the appropriate strenath with Stenie Water for 
Injection or other suitable fluid before administration. 

* USP reference standards (11) 

USP Endotoxin RS 


Cyprk SyBfate 

CuSO.4 ■ 5H,0 249.69 

CuSO^ 159.61 

Sulfuric add, copper(2+) salt (1,1), pentahydrate; 

Copper(2+) sulfate (1:1) pentahydrate [7758-99-8]. 
Anhydrous [7758-98-7]. 

DEFINITJON 

Cupric Sulfate is anhydrous or contains five molecules of 
water of hydra don. It contains NLT 98.5% and NMT 
100.5% of cupric sulfate (CuSCb), calcuiated on the dried 
basis. 

IDENTIFICATION 

* A. Identification Tests—General, Sulfate (191); A 

IGCbmg/mL solution meets the reguirements. 

* b. Identification Tests—General, Copper (191): A 

100-mg/mL solution meets the regmrements. 

ASSAY 
e Procedurę 

Sample solution: Place 650 mg of Cupric Sulfate in a 
weighed Container fitted with a ground-glass stopper. 
Dry, ailow to cool En a desfccator, and weigh again to 
obtain the weight of the sample. Dissolve in 50 mL of 
water. Add 4 mL of 6 N acetic acid and 3 g of potas- 
sium iodide. 

Titrimetric system 
Modę: Direct titration 
Titrant: 0.1 N sodium thiosulfate VS 
Endpoint detection: Visual 

Analysis: Utratę the liberated iodine in the Sampie solu¬ 
tion with the Titrant, adding about 2 g of potassium 
thiocyanate and 3 ml of starch TS as the endpoint is 
approached. Perform a blank determination, and make 
any necessary correction. Each mL of 0.1 N sodium thb 
osulfate is equivalent to 15,96 mg of cupric sulfate 
(CuS0 4 ). 

Acceptance criteria: 98.5%-100.5% on the dried basis 

BMPURSTIES 

* Lhviit of Sodium 

Sample stock solution: 0,2 g/ml of cupric sulfate in 
water, prepared as folfows. Transfer 40.0 g of Cupric 
Sulfate to a 200-mL yolumetric fiask, add water, and 
swirl to dissolve. Add 5 mL of nitric add, and dilute 
with water to vo!ume. 

Sample Solutions: To three 25-mL yolumetric flasks add 
a yolume of Sample stock solution equivalent to the 
Sample Weight giyen in Tobie h To two of the flasks add 
the amounts of reference analyte ion specified in Table 
I. Add 2 mL of potassium chloride solution (1 in 20) to 
each fiask, and dilute with water to yolume. 

Analysis: Using atomie absorption spectrophotometry 
(see Atomie Absorption Spectroscopy (852)), analyze the 
Sample Solutions by the method of standard addition 
analysis given in Table h 
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Table 1 


Limit 

Test 

Wave- 

length 

(nm) 

Sampfe 

Weight 

ffll 

Refer¬ 

ence 

Ion 

Added 

(mq) 

Flame 

Type 

Back- 
ground 
Correc- 
fi on 

Sodium 

589,0 

0,05 

0.005/ 

0.01 

Air- 

acetylene 

No 

Potassi- 

um 

766.5 

0*4 

0.02/ 

0,04 

Aif™ 

acetyl en e 

No 

Catcium 

422*7 

0,8 

0.02/ 

0.04 

Nitrous 

oxide- 

acetytene 

No 

Iron 

248,3 

4.0 

0.12/ 

0.24 

Air- 

acetyfene 

Yes 

Nickel 

232.0 

4,0 

0.10/ 

0.20 

Air- 

acetylene 

No 


Acceptance criteria: NMT 0.02% 

9 Limit of Potassium 

Sampfe stock soiution: Prepare as directed in the test 
for Limit of Sodium . 

Sample soiutions; To three 25-mL volumetric f3as3^s add 
a volume of Sample stock soiution equivalent to the 
Sampfe Weight qiven in Table 1. To two of the flasks add 
the amounts of reference analyte ion specified in Table 
1, and dilute with water to Yolume, 

Analysis: Using atomie absorption spectro photo metry 
(see Atomie Absorption Spectroscopy (852)), analyze the 
Sample Solutions by the method of standard addition 
anaiysis given in Table L 
Acceptance criteria: NMT 0.01% 

» Limit of Caicium 

Sample stock soiution: Prepare as directed in the test 
for Limit of Sodium. 

Sample Solutions: To three 25-mL voiumetric flasks add 
a vo!ume of Sample stock soiution equivalent to the 
Sample Weight given in Table I. To two of the flasks add 
the amounts of reference analyte ion specified in Tobie 
i, and dilute with water to volume* 

Analysis: Using atomie absorption spectrophotometry 
(see Atomie Absorption Spectroscopy (852)), anaiyze the 
Sample Solutions by the method of standard addition 
anaiysis given in Table 1. 

Acceptance criteria: NMT 0.005% 
o Limit of Iron 

Sample stock soiution: Prepare as directed in the test 
for Limit of Sodium. 

Sample Solutions: To three 25-mL Yolumetric flasks add 
a yolume of Sample stock soiution equivalent to the 
Sample Weight given in Table L To two of the flasks add 
the amounts of reference anatyte ion specified in Table 
7, and dilute with water to volume. 

Analysis; Using atomie absorption spectrophotometry 
(see Atomie Absorption Spectroscopy (852)), analyze the 
Sample Solutions by the method of standard addition 
analysis given in Table 1. 

Acceptance criteria: NMT 0.003% 
o limit of Nickel 

Sample stock soiution: Prepare as directed in the test 
for Limit of Sodium * 

Sample Solutions: To three 25-mL voiumetric flasks add 
a vo3ume of Sample stock soiution egu i va lent to the 
Sample Weight given in Table 1. To two of the flasks add 
the amounts of reference analyte ion specified in Table 
1 , and difute with water to volume. 


Analysis: Using atomie absorption spectrophotometry 
(see Atomie Absorption Spectroscopy (852)), anaiyze the 
Sample Solutions by the method or standard addition 
analysis given in Table 7. 

Acceptance criteria: NMT 0.005% 

SPECIF1C TESTS 

« Loss ON Drying (731) 

Analysis; Dry it at 250 c to constant weight. 

Acceptance criteria: 33.G%^36.5% for the pentahy¬ 
dra te form; NMT 1.0% for the anhydrous form 

ADDITIONAL REQUIREMENT5 

* PACKAGING and Stdragi: Preserve in tight containers. 

Storę at controiled room temperaturę, 

* Labeling: Labei the product to indicate whether it is an- 

hydrous or It is the pentahyd rafę. 


Cupric Sulfate Irajectiora 

» Cupric Sulfate Injection is a sterile soiution of 
Cupric Sulfate in Water for Injection. It contains 
not less than 90.0 percent and not morę than 
110.0 percent of tne iabeled amount of copper 
(Cu). 

Fackaging and storage—Preserve in singte-dose or multh 
ple-dose containers, preferably of Type I or Type II giass, 
Labeling—Labei the Injection to indicate that it is to be 
diiuted to the appropriate strength with Sterile Water for 
Injection or other suitable fluid prior to administration. 

USP Reference sfandards (11)— 

USP Endotoxin RS 

Gdentifkation—The Assay preparation, prepared as di¬ 
rected in the Assay, exhibits an absorption maximum at 
about 325 nm when tested as directed for Procedurę in the 
Assoy. 

Bacteriai Endotoxins Test (85)—It contains not morę 
than 250.0 USP Endotoxin Units per mg of copper, 
pH (791): between 2.0 and 3.5. 

Particuiate Matter in Injections (788); meets the re- 
guirements for $ma]l-votume injections. 

Other regukements—It meets the reguirements under In - 
jections and Implanted Drug Products (1), 

Assay*— 

Sodium chloride soiution, Copper stock soiution, and Stan¬ 
dard preparathns —Prepare as directed in the Assay under 
Cupric Chloride Injection, 

Assay preparation —Transfer an accurately measured vol- 
ume of injection, equrvalent to about 2 mg of copper, to a 
IGO-mL vofumetric fiask, dilute with water to volume, and 
mix* Pipet 15 mL of this soiution into a 100-mL Yolumetric 
fiask. From the Jabeied amount of sodium chloride, if any, in 
the Injection, calculate the amount, in mg, of sodium chlo- 
ride in the initial dilution, and add suffident Sodium chloride 
soiution to bring the to tal sodium content of this fiask to 
13,5 mg, Dilute with water to volume, and mix. 

Procedurę —Proceed as directed for Procedurę in the Assay 
under Cupric Chloride Injection. 
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CyanocobaSamigi 



C fi3 H ga CoNuOnP 135537 

Vitamin Biz [68-19-9]. 

DEFINBTION 

Cyanocobalamin contalns NLT 96.0% and NMT 102.0% of 

S /anocobalamin (CssHbbCoNmOhP), calculated on the 
ried basis. 

IDENTIFICATION 

o A. Ultrafiolet Absorption (197U) 

Wavelength rangę: 200-700 nm 
Sample solution: Prepare as dlrected in the Assay. 
Acceptance cnteria; The absorption spectrum exhibits 
maxtma at 278 ± 1, 361 ± 1, and 550 ± 2 nm. The ab¬ 
sorbance ratio A^?/A_vs is 1.70-1.90, and the absorb- 
ance ratio Aj^/Asso js 3.15-3.40. 

• B. 

Sample solution: Fuse 1 mq of Cyanocobalamin with 
50 mg of potassium pyrosulfate in a porcefain rrudble. 
Cool, break up the mass with a glass rod, add 3 mL of 
water, and dissolve by boiling, 

Analysis: Add 1 drop of phenolphthalein TS, and add 
sodium hydroxide solution (100 mg/mL), dropwise, un- 
til just pink. Add 500 mg of sodium acetate, 0.5 ml of 
1 Ń acetic add, and 0.5 ml of nitroso R salt solution 
(2 mg/mL). Add 0.5 mL of hydrochfonc add, and boi! 
for 1 min. 

Acceptance cnteria: A red or orange-red color appears 
immediatety after the addition of nitroso R salt. The rec 
color persists after boiling with the addition of hydro- 
chioric acid. 

* C. HPLC 

Mobile phase and Chromatographk systenn: Proceed 
as dlrected in the test for Relatea Compounds. 

Standard solution: 50 pg/mL of cyanocobalamin from 
USP Cyanocobaiamin RS in Mobile phase, Use with i n 1 

Sample solution: SOpg/mL of Cyanocobalamin in Mo¬ 
bile phase . Use withtn 1 h. 

Acceptance cnteria: The retention time of the major 
peak of the Sampfe solution corresponds to that of the 
Standard solution . 

ASSAY 


CHange to read: 

o Procedurę 
# 

• (RB \-\im-20U>) 

Sample solution: 30 ng/mL of Cyanocobalamin in 
water 

Instrumental conditions 

(See Ultraviolet-Visible Spectroscopy (857).) 


Modę: UV 

Analytical wave]ength: 361 nm 
Cel!: 1 cm 
Blank: Water 
Analysis 

^Sample: Sample solution 

Calculate the percentage of cyanocobalamin (C^Hss 
CoNuO^P) in the portion or Cyanocobalamin taken: 

Result = Aof(Ai x Cu) 

Au = absorbance of the Sample solution 
Aj = specific absorbance (P % ) of cyanocobalamin at 
361 nm (lOOmL -g 1 ♦ cm a 207 
C v - concentration of Cyanocobalamin In the 
Sampfe solution (g/mL)® (RB 

Acceptance criteria: 96.0%“1Q2.0% on the drEed basis 

IMPURITIE5 
® Related Compounds 

Solution A: 10g/L of disodium hydrogen phosphate in 
water 

Mobile phase: Mixture of methanol and Solution A 
(26. 5: 73.5). Adjust with phosphoric acid to a pH of 
3.5. 

System suitability solution: Disso3ve 25 mg of Cyano¬ 
cobalamin in 10 ml of water, warmina if necessary. Al- 
Iow to cool, add 5 mL of a 1.0-g/L sofution of tosyl- 
chloramide sodium and 0.5 mL of 0.05 M hydrochloric 
acid, and then diiute with water to 25 mL. Shake and 
allow to stand for 5 min. Di fu te 1.0 ml of this solution 
with Mobile phase to 1 0 mL, and inject immediately. 
Quantitative limit solution: 1 pg/mL of Cyanocobala¬ 
min in Mobile phase , Use withrn 1 h. 

Sample solution: 1 mg/mL of Cyanocobalamin In Mo¬ 
bile phase. Use within 1 h. 

Chromatographk system 
(See Chromotograpiiy (621), System Suitability.) 

Modę: LC 

Detector: UV 361 nm 

Column: 4.6-mm x 25-cm; 5-pm packing L7 
Colomn temperaturę: 35° 

Flow ratę: 0.8 m L/min 
Injection volume: 20 uL 
System suitability 

Sampfes: System suitability soiution and Quantitative 
limit solution 

[NOTĘ—The System suitability solution shoufd exhibit two 
major peaks, cyanocobalamin and 7/3,8/3-lactocya- 
nocobalamin. The relative retention times for the two 
peaks are 1.0 and 1.2, respectively.] 

Suitability reguirements 

Resolution: NLT 2.5 between cyanocobalamin and 
7/3,8/54actocyanocobalamin, System suitability solution 
Signai-to-noise ratio: NLT 5.0 for the major peak, 
Quantitative limit sofution 

Analysis 

Sample: Sample soiution 

[NOTĘ—The run time should be at least three times the 
retention time of cyanocobalamin peak.] 

Identify the impuritres listed in Tobie 7, and measure 
the peak responses. 

Calculate the percentage of rndh/iduai impurities in the 
portion of Cyanocobalamin taken: 

Result - ( fu/tt ) x 100 

ru ” peak response of each impurity from the 
Sample solution 

n - sum of all the peak responses from the Sample 
solution 

Acceptance criteria: See Table L [NOTĘ—Disregard any 
peak less than 0.1%.] 
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Tabie 1 


Na me 

ReEatrve 

Retention 

Time 

Acceptance 
Criteria, 
NMT (°M 

Cvanoco ba lamin 

1.0 

_ _ 

7 8 if^Lac to cyanocobalamin 

1 ,2 

1.0 

5 0 -Ca rb oxy c va n oco b a lam i n 

1.4 

0.5 

34- M e th vl c va n oc o ba la mi n 

l.S 

2,0 

32-Ca rbox vc va n o coba 1 a m i n 

1.6 

1.0 

8-eni*Cvanocobalamin 

2.5 

1.0 

Anv other unidentified impurity 

„ __ 

0.5 

Total impuritics 

— 

3.G 


5PECIFIC TESTS 

* Loss ON Dkying (731) 

Sample: 25 mg 

Anafysis: Dry the Sample in a suitable vacuum drying 
apparatus at 105° and at a pressure of NMT 5mm of 
mereury for 2 h. 

Acceptance criteria: NMT 12.0% 

ADDITIONAF- REQUłREfVlENT$ 

* Packaging and Storage: Preserve in tight, Iight-resrstant 

contajners, and storę at controlled room temperaturę, 

o USP Reference Standard* (11) 

USP Cyanocobalamin RS 


CyanocobalamSn Injection 

» Cyanocobalamin Injection is a stenie solution of 
Cyanocobalamin in Water for Injection, or in 
Water for Injection ren de red iso tonie by the addi- 
tion of Sodium Chloride. It contains not less than 
95.0 percent and not morę than 115.0 percent of 
the iabeled amount of anhydrous cyanocobala¬ 
min (C 6 3 HsaCoNi 40 14 P), 

Padkagmg and storage —Preserve in light-resistant, sin- 
gle-dose or multiple-dose containers, preferabiy of Type I 
glass, and storę at controlled room temperaturo. 

USP Reference sfandards (11)— 

USP Cyanocobalamin RS 
USP Endotoxm RS 

Identification —The absorption spectrum, in the rangę of 
300 nm Lo 550 nm, of the solution employed for measure- 
ment of absorbance in the Assay exhibits maxrma at the 
same wavefengths as that of a similar solution of USP Cya¬ 
nocobalamin RS, concomitantly measured, and the ratio 
Aiw/Asw is between 3.15 and 3.40, 

Bacteriai Endotoxins Test (85)—It contains not morę 
than 0.4 USP Endotoxin Unit per pg of cyanocobalamin. 
pH (791): between 4.5 and 7.0. 

Other reguirements— It meets the reguirements under In- 
jections a na Implanted Drug Products (1}. 

Assay —Di lute, if necessary, an accurately measured volume 
of Injection, equivalent to not fess than 300 pg of cyanoco¬ 
balamin, quantitativeiy and stepwise with water to a con- 
centration of about 30 Lig per ml. Dissolve an accurately 
weighed guantity of USP Cyanocobalamin RS in water, and 
dilute quantitatively and stepwise with water to obtain a 
Standard solution naving a known concentration of about 
30 pg per ml. Concomitantly determine the absorbances of 
both Solutions in 1-cm ceMs at the wavelength of maximum 
absorbance at about 361 nm, with a suttable spectropho- 
tometer, using water as the blank. Caleulate the guantity, in 


pg, of C^BsbCoNt iO^P in each ml of the injection taken by 
the formula: 

10(C /V)(A U /As) 

in whlch C is the concentration, in pg per mL, of USP Cya¬ 
nocobalamin RS in the Standard solution; V is the volume, 
in mL, of Injection taken; and Au and A s are the absorbances 
of the solution from the injection and the Standard solution, 
respectiyely. 


CyaBiocobaBamara Tablets 

DEFIN1TION 

Cyanocobalamin Tablets contain NU 90.0% and NMT 
110.0% of the Iabeled amount of cyanocobalamin 
(CoHsbCoNmOhP)* 

DDENTSFICATiON 

» A. The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution , as 
obtained in the Assay,Procedure 1 or Procedurę 2. 

ASSAY 

[Notę—W here morę than one assay procedurę is given in 
the monograph, the requirements may be met by fdllówing 
any one of the specified procedures. The proceduro used is 
stated in the labeling only if Procedurę 1 is not used.] 

« Procedurę i 

[Notę —Use low-actinic glassware throughout this 
procedurę.] 

Mobile phase: Methanol and water (7:13) 

Standard solution: 5 pg/mL of cyanocobalamin from 
USP Cyanocobalamin RS in water 
Sample solution: Finely powder NLT 30 Tablets. Trans¬ 
fer a portion of the powder, equivalent to 500 j.ig of 
cyanocobalamin, to a lOO-mL volumetric fiask, add 
60 nnL of water, and sonicate for 5 min. Dilute with 
water to volume, and filter. 

Chromatographic system 
(See Chromatography (621), System Suitability.) 

Modę; LC 
Detector; 361 nm 

Column: 4.6-mm x 15-cm; 5-pm packing LI 
Flow ratę; 0.5 mL/min 
Injection volume; lOOpL 
System suitability 
Sample: Standard solution 
Suitability reguirements 
Relative standard deviation: NMT 2.0% 

Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of the Iabeled amount of cya¬ 
nocobalamin (C 6 3 H bs CoNm 0 14 P) in the portion of Tab¬ 
lets taken: 

Result - (r u fte) x (Q/Cu) x 100 

r u = peak response from the Sample solution 

te - peak response from the Standard solution 

Cs - concentration of cyanocobalamin from USP 
Cyanocobalamin RS in the Standard solution 
(jag/mL) 

C u = nominał concentration of cyanocobalamin in 
the Sample solution (jug/mL) 

Acceptance criteria; 90.0%-110.0% 

o Procedurę 2 

[Notę—U se low-actinic glassware throughout this proce¬ 
durę. Inject samples within 30 min.] 

Buffer: DEssolve 470.5 mg of Iow UV hexanesulfonic 
acid sodium salt in water, add 1 mL of phosphonc acid, 
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diluLe with water to 1000 mL, and mix. Adjust with 
50% potassium hydroxide to a pH of 3.5. 

Mobile phase: Acetonitrile and Buffer. See labie 1 for 
gradient. 


Table t 


Time 

<mln\ 

Acetonitrile 

Buffer 

0 

1.0 

99,0 

0.5 

1.0 

99.0 

1.2 

2.3 

97.7 

1,4 

5.0 

95.0 

2.5 

7.0 

93.0 

5.0 

18.0 

82.0 

5.5 

25.0 

75.0 

6:5 

25.0 

75.0 

7.0 

1.0 

99.0 

8,0 

LO 

99.0 


Standard soiution: 1 ug/mL of cyanocobalamin from 
USP Cyanocobalamin RS in water 
Sample soiution: Fineiy powder NLT 20 Tablets. Trans¬ 
fer a portion of the powder, equivalent to 25 gg of cya- 
nocoDalamin, to a suitable Erlenmeyer fiask with a stop- 
per, pipet 25 mL of water, sonicate for 5 min, and 
shake vtgorously for 2 min. Pass through a membranę 
filter of 0.45-pm porę size. 

Chromatographic system 
(See Chromotograpny (621), System Suito bili ty.) 

Modę: UPLC 

Detector: UV 361 nm 

Column: 2.1 -mm x 10-cm; 1.7-[im packing LI 
Column temperaturę: 35° 

Flow ratę: 0.5 mL/min 
injection volume: 15 pi 
System suitability 
Sample: Standard soiution 
Suitability reąuirements 
Relative standard deviation: NMT 2.0% 

AnaJysis 

Sampies: Standard soiution and Sample soiution 
Calcu lale the percentage of the labeled amount of cya¬ 
nocobalamin (C^HsbCoNmOmP) in the portion of Tab¬ 
lets taken: 

Result = (ru/fs) x (Q/Cu) x 1 00 

ru - peak response from the Sample soiution 

rs = peak response from the Standard soiution 

Cs = concentration of cyanocobalamin from USP 
Cyanocobalamin RS in the Standard soiution 
Cjj.g/mL) 

Cu = nomrna! concentration of cyanocobalamin in 
the Sample soiution (pg/mL) 

Acceptance critena: 90,0%^110.0% 

PERFORMANCE TESTS 

* DlSiNTEGRATION (701) 

Medium: Water 

Time: 30 min. If the label recommends to disintegrate 
the Tablets in the mouth before swdlowing: NMT 3 
min 

Acceptance critena: Meet the requirements 

* Uniformity OF Dosage Units (905): Meet the 

requirements 

ADDITIONAL REQUIREMENTS 

& Packaging amd Storage: Preserve in tight, light-resistant 
containers. 

* Labeling: Tablets that are intended to be disintegrated in 

the mouth before swalfowing are so labeled, The labeling 
States with which assay procedurę the product compiies 
only if Procedurę 1 is not used. 


o USP Referemce Standards (11) 
USP Cyanocobalamin RS 


Cyclandelate 


OH 



Ci 7 H 24 O 3 . 276,37 

3,3,5 -Tri methy Icycloh exanol a-phenyl-a-hydroxyacetate; 

1,5-ris-3,3,5-Trimethylcydohexyl 2-hydroxy-2-phenyi acetate 
[4 56-59-7], 

DEFINITION 

Cydandelate contains NLT 98,0% of cydandelate 
(Ci 7 H 24 0 3 ), calculated on the dried basis. 

IDENTIFICATION 

a A. Ultraviolet Absorption (197U) 

Sample soiution: 0,5 mg/mL of cydandelate 
Medium: Alcohol 

Acceptance crlteria: The soiution exhibits absorption 
maxima between 250 and 254 nm, between 256 and 
260 nm, and between 262 and 266 nm. 

• B. Thin-Layer Chromatographic Ddentifecatiom Test 
( 201 ) 

Sample soiution: 10 mg/mL of cydandelate in alcohol 
Chromatographic system 
Application vofume: 5 pL 

Developing solvent system: Hexane, ethyl acetate, 
and glactal acetic acid (80:20:10) 

Acceptance critena: Meets the reąuirements 

ASSAY 
® PROCEDURĘ 

Mobile phase: Acetonitrile and water (800:200) 

System suitability soiution: 0,2 mg/mL of USP Cyclan- 
delate RS and 0.08 mg/mL of dicyclohexyi phthalate in 
Mobile phase 

Standard soiution; 0,2 mg/mL of USP Cydandelate RS 
in Mobile phase 

Sample soiution: 0.2 mg/mL of Cyclandelate In Mobile 
phase 

Chromatographic system 

(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 228 nm 
Column: 4.0-mm x 15-cm; packing LI 
Flow ratę: 1 mL/min 
Injection volume: 10 jiL 
System suitability 

Samples: System suitability soiution and Standard 
soiution 

Suitability reąuirements 

Resolution: NLT 7 between cydandelate and dicyclo- 
hexyl phthalate, System suitability soiution 
Ftdative standard deviation: NMT 2,0% for replkate 
injections. Standard soiution 
Analysis 

Samples: Standard soiution and Sample soiution 
Calculate the percentage of cylcandetate (C 17 H 24 O 3 ) in 
the portion of Cyclandelate taken: 

Result = (fu/rs) x (Cs/Cu) x 1 00 

ór = peak response from the Sample soiution 

r 5 = peak response from the Standard soiution 

Cs - concentration of USP Cydandelate RS In the 
Standard soiution (mg/mL) 



















USP 40 


Official Monographs / Cyclizine 3599 


C 0 = concentration of Cyclandeiate in the Sample 
solution (mg/mL) 

Acceptance criteria: NLT 98.0% on the dried basis 

IMPURIT1ES 

• RESIDUE on Icnition (281): NMT 0.1% 


Deiete the following: 


*• Heaw Metals, Methad II (231): NMT 20 ppm, 

lan-20 IflJ 

I Organjc Impurities 

Mobile phase, System suitability solution, Standard 
solution, and System suitability: Proteed as directed 
in the Assay, 

Standard solution 1; 0.03 mg/mL of cyclandeiate in 
Mobile phase prepared as follows. Pipet 3,0 mi of the 
Sample solution into a 100-mL volumetric fiask, and di- 
lute with Mobile phase to yolume* 

Sample solution: 1 mg/mL of Cyclandeiate in Mobile 
Dhase 


phase 

Chromatographie system 

(See Chromatography (621), 


Syste/n Suitability.) 

Proceed as directed in the Assoy, exceptfor the 
following: 

Run time: About 3 times the retention time of cyclan¬ 
deiate, Sample solution 

Analysis 

Samples: Standard solution 1 and Sample solution 
Acceptance criteria: The totai area of all the peaks 
from the Sample solution, other than the peak of cycfan- 
delate, is NMT the peak area of cyclandeiate from Stan¬ 
dard solution 1. 

Total impurities: NMT 3.0% 


5PECJFIC TE5TS 

* LosS ON Drvjng (731) 

Sample: 1 g 

Analysis: Dry the Sample over silica gel for 24 h* 
Acceptance criteria: NMT 0*5% 

ADDITIONAL REQUJREMENT$ 

* Packaging and Storage: Preserve in tight, light-resistant 

contatners, and storę beiow 40°, preferably between 15° 
and 30°, 

* USP Reference standards (11) 

USP Cyclandeiate RS 


Cyclizine Hydrochloride 



Ci B H 2 2N 2 ■ HCI 302.84 

Piperazine, 1 (diphenylmethyl) A methyl, 
mono hyd roch I o rid e; 

1 -(Diphenylmethyf)-4-methylpiperazine monohydrochloride 
[303-25*3]. 


ASSAY 
» Procedurę 

[Notę—I n order to avotd overheating in the reaotion me¬ 
dium, mix thoroughly throughout and stop the titration 
immediately after the endpomt has been reached J 

Sample: 120 mg 

Analysis: DissoNe the Sample in 15 mL of anhydrous 
formie add. Add 40 mL of acetic anhydride, and titrate 
with 0.1 N perchloric acid VS. Perform a blank determi- 
nation (see Titrimetry (541)), and make any necessary 
correct!on, Each mL of 0.1 N perchloric add is equiva- 
lent to 15.14 mg of cyclizine hydrochloride (C 1 SH 22 N 2 ■ 
HCI). 

Acceptance criteria: 98,Q%-100.5% on the dried basis 

IMPURITIES 

■ RESIDUE ON IGNITION (281): NMT 0,2% 

» Organic Impurities 

[NOTĘ—Prepare Solutions immediately before use.] 

Standard solution: 0,05 mg/mL of USP Cyclizine Hy¬ 
drochloride RS in methanol 

Impurity standard solution: 0.25 mg/mL each of USP 
Cyclizine Hydrochloride RS, USP Cyclizine Related Com¬ 
pound A RS, and USP Benzhydro! RS in methanol 

Sample solution: Prepare a solution containing 50 mg/ 
ml of Cyclizine Hydrochloride by disso!ving a suitable 
amount first in methanol, using 80% of the finał vol- 
ume, and then diluting with 1 N sodium hydroxide to 
volume. 

Chromatographie system 
(See Chromatography (621), System Suitability.) 

Modę: GC 

Oetector: Flame ionization 

Column: 0.33-mm x 25-m; coated with a 0,5-pm film 
of phase G27 
Temperaturcs 
Injection port: 250° 

Detector: 290° 

Column: See Table 1. 


Table 1 


Inttlnl 

Temperaturę 

n 

Temperaturę 

Ramp 

(Vmlnl 

FJnal 

Temperaturę 

n 

Hałd Time at 
Finał 

Temperaturę 

(min) 

100 

10 

2*10 

0 

240 

15 

270 

14 


Carrier gas: Helium 
Flow ratę: 1 mL/min 
Injection volume: 1 pL 
Injection type: Split ratio, 1:25 
System suitability 
Sample: tmpurtty s tandard solu tion 
Suitability reąuirements 

Peak-to-valley ratio: NLT 50 between cyclizine re¬ 
lated compound A and methanol 
Analysis 

Samples: Standard solution , impurity standard solution , 
and Sample solution 

Cafculate the percentage of cyclizine related compound 
A and benzhydroI in tne portion of Cyclizine Hydro- 
chioride taken: 

Result = (ru/fs) x (Cs/Cu) x 100 


DEFINITION 

Cyclizine Hydrochloride contains NLT 98,0% and NMT 
100*5% of cyclizine hydrochloride (CibH^Ni* HCI), calcu- 
fated on the dried basis* 

IDENTIFICATION 
« A, INFRARED ABSORPTION (197K) 

* B. Identification Tests—General, Chioride (191): Meets 
the regutrements 


ry = peak response of each related compound from 
the Sample solution 

n = peak response of the correspondmg related 
compound from the Impurity standard 
solution 

Cs = concentration of the corresponding related 
compound in the impurity standard solution 
(mg/mL) 
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Cu = co ri centrali on of Cyclizine Hydrochloride in 
the Sampie soiution (mg/mL) 

Calculate the percentage of any other indMdual 
impurity fn the portion of Cyclizine Hydrochloride 
taken: 

Result - (ru/r$) x (CsfCu) x 100 

fu = peak response of each impurity from the 
Sampie sofutbn 

r$ ~ peak response of cyclizine from the Standard 
soiution 

C s “ concentration of USP Cyclizine Hydrochloride 
RS in the Standard soiution (mg/mL) 

Cu = concentration of Cyclizine Hydrochloride in 
the Sample soiution (mg/mL) 

Acceptance criteria: See Tobie 2. Disregard any peak 
below 0,05%, 


labie 2 


Na me 

Relativ@ 

Retention 

Time 

Acceptance 
Criteria, 
NMT (°/o) 

1-Metbylpiperazine (cyclizine 
related compound A) 

0.2 

0.5 

Benzhydrol 

0,7 

0.5 

Cyclizine 

1.0 

__ 

Any other mdividual Impurity 


0.10 

To ta i impurities 

_ 

1.0 


SPECIFIC TE5T5 

» PH (791) 

Sampie soiution; 20 mg/mL in a mixture of alcohof 
and water (2:3) 

Acceptance criteria: 4,5-5,5 

® LOSS ON ORYING (731) 

Analysis: Dry a sampie at 120° for 3 h. 

Acceptance criteria: NMT 1.0% 

ADDITIONAL REQUSRESV1ENT5 

* Packaging and Storage: Preserve in tight, light-resistant 
containers. 

* USP REFERENCE STANDARDS (11) 

USP Cyclizine Hydrochloride RS 
USP Cyclizine Related Compound A RS 
1-Methylpiperazine* * 

C 5 H 12 N z 100.16 
USP Benzhydrol RS 
DiphenyfmethanoL 
C 13 Hi Z 0 184.23 


Cyclizine HydrochBoride Tablets 

DEFINITION 

Cyclizine Hydrochloride Tablets contain NLT 93.0% and 
NMT 107.0% of the labeled amount of cyclizine hydro¬ 
chloride (C 18 H 22 N 2 - HG). 

IDENTIFICATION 

* A. INFRARED ABSORPTlON (197K) 

Sampie: Extract a quantity of powdered Tablets con¬ 
tain Eng 100 mg of cyclizine hydrochloride with 10 ml cf 
ethanoL Fiiter, evaporate to dryness, and use the dried 
resldue. 

Acceptance criteria: Meet the requirements 

ASSAY 

* Procedurę 

Analysis: Proceed with Tablets as directed in Saks of 
Organie Nitrogenous Bases (501)* Di lute the Standard 


Preparation and the Assay Preparation, respectively, with 
an equal volume of dilute sulfuric acid (1 En 100), and 
determine the absorbance at the wavelength of maxi- 
mum absorbance at about 264 nm. 

Calculate the percentage of the labeled amount of 
cyclizine hydrochloride (CreH^N* • HCI) in the portion 
of Tablets taken: 

Result = (AJA S ) x (G/Q x 100 

Au - absorbance of the Assay Preparation 
As - absorbance of the Standard Preparation 
Cs = concentration of USP Cyclizine Hydrochloride 
RS in the Standard Preparation (mg/mL) 

Cu - nominał concentration of cyclizine 

hydrochloride in the Assay Preparation 
(mg/mL) 

Acceptance criteria: 93.0%-l 07.0% 

PERFORMANCE TESTS 

o Dissolution, Procedurę for o Pooled Sampie (711) 

Medium: Water; 900 mL 
Apparatus 2: 50 rpm 
Time: 45 min 

Analysis: Determine the amount of cyclizine hydrochlo¬ 
ride (C 18 H 22 N 2 ■ HCI) dissolved by proceeding as di- 
rected in the Assay, ma king any necessary 
modifications. 

Toierances: NLT 75% (Q) of the labeled amount of 
cyclizine hydrochloride (C 18 H 32 N 2 ♦ HCI) is dissolved. 

* UNIFOHMITY DF DOSAGE Units (905): Meet the 

requirements 

1MPURITIES 

• Organic Impurities 

Diluent: Methanoi 

Standard soiution 1: 0.05 mg/mL of USP Cyclizine Hy¬ 
drochloride RS in Diluent 

Standard soiution 2: 0.05 mg/mL of USP Cyclizine Re- 
iated Compound A RS in Diluent 
System suitability soiution: 1 mg/mL of USP Cyclizine 
Hydrochloride RS and 1 mg/mL of USP Hydroxyzine Hy¬ 
drochloride RS in Diluent 

Sampie soiution: Triturate a guantity of powdered Tab- 
fets containing 100 mg of cyclizine hydrochloride with 
10 mL of methanoi, and fiiter. 

Chromatographic system 
(See Chromatography (621), Thin-foyer Chromoto- 
graphy.) 

Modę: TLC 

Adsorbent: 0.25-mm tayer of chromatographic silica 
gel mixture 

Application vo!ume: 20 pL 

Developing solvent system: Mix methylene chloride, 
methanoi, and ammonium hydroxide (90:8:2). Aflow 
the layers to separate, and use the lower layer. 

System suftability 
Sampie: System suilability soiution 
Suitability requirements 

Resolution: The chromatogram shows two clearly vis- 
ibie and separated spots, 

Anafysis 

Sampies: Standard soiution 7, Standard soiution 2, and 
Sampie soiution 

Proceed as directed in Chromotography (621), Thin-Layer 
Chromatography. Air-dry the piąte for severa( min, ex- 
pose it to iodine vapor for 20 min, and examine the 
piąte under short-wavefength UV light. 

Acceptance criteria 

Cyclizine related compound A: The spot correspond- 
ing to cyclizine related compound A in the Sampie 5 o- 
fution is not morę intense than the principal spot ob- 
tained from Standard soiution 2 (NMT 0.5%). 

Any unspecified impurity: Any other secondary spot 
in the chromatogram from the Sampie soiution is not 
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morę intense than the prrncipal spot obtained from 
Standard solution 1 (NMT 0,5%). 

ADDJTIONAL REQUSR£MENT5 

* Packaging and Storage: Preserve in tight, fight-resistant 
eontainers, 

O USP Reference Standards (1 1) 

USP Cyclizine Hydrochloride RS 
USP Cyclizine Related Compound A R$ 

I -Methylpiperazine. 

100.16 

USP Hydroxyzine Hydrochloride RS 


Cydobenzaprine Hydrochloride 


CmHziN ■ HCI 311.85 

1 - Pro p a n a m i n e, 3 -{5 H -d 1benzo[ fl,d] cy doh epten-5-y I id e n e) - N t 
N-aimethyl-, hydrochloride; 

N,M-Dimethyl-5H-dibenzG[0,ĄcydQheptene-A 5 ?-propylamine 
hydrochloride [6202-23-9]. 

DEFINmON 

Cydobenzaprine Hydrochloride contains NIT 98.0% and 
NMT 102.0% of cydobenzaprine hydrochloride (C 20 H 21 N - 
HO), calculated on the dried basis. 

IDENTIFICATION 

* A, INFRARED AB50RPTI0N <197M> 

* B. The retention time of the major peak of the Sample 

solution correspońds to that of the Standard solution , as 
obtained in the Assay, 

* C. Identification Tests —Cenerai, Chforide (191): A 

20-mg/mL solution meets the reguirements. 

ASSAY 

* Procedurę 

Mobile phase: Dissoh/e 2.0 g of ammonium acetate in 
350 mL of water. Add 650 ml of methanóf, and adjust 
with 25% ammonium hydroxide io a pH of 8,9. 
Standard solution: 0.2 mg/ml of USP Cydobenzaprine 
Hydrochloride RS in Mobile phase 
Sample solution: 0.2 mg/mL of Cydobenzaprine Hy¬ 
drochloride in Mobile phase 
Chromatographk system 
{See Chromatograpny <621 ), System Suitability.) 

Modę: LC 

Detector: UV 226 nm 

Column: 4.6-mm x 15 cm; 5-pm packing LI 

Colymn temperaturo: 30° 

Plow ratę: 1 mL/min 
Injection volume: 10 pi 
Run time: About 2 times Lhe retention time of 
cydobenzaprine 
System suiEability 
Sample: Standard solution 
Suitability reąuirements 
Tailing factor: NMT 1.5 
Refative standard deviation: NMT 1.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of cydobenzaprine hydrochfo- 
ride (C 2 0 H 2I N * HCI) in the portion of Cydobenzaprine 
Hydrochloride taken: 

Result = (rjrs) x (Q/C u ) x 100 


ry = peak response from the Sample solution 

fs = peak response from the Standard solution 

Q - concentration of USP Cydobenzaprine 

Hydrochloride RS in the Standard solution 
(mg/ml) 

Cu =* concentration of Cydobenzaprine 

Hydrochloride in the Sample solution 
(mg/mL) 

Acceptance criteria: 98.0%“102.G% on the dried basis 

IMPURITIES 

* Residue on Ignition (281): NMT 0.1% 

Delete the foliowitrg: 

** Heaw Metals, Method U (231): NMT 10 ppm* (0 mcui i. 

(an 201S) 

* ORGANIC IMPURITIES 

Mobile phase: Dtssolve 4,0 g of ammonium acetate in 
350 mL of water, Add 650 mL of methanol, and adjust 
with diluted acetic acid or diluted ammonia to a pH of 
7.2. 

System suitability solution: 0,4 mg/mL of USP 
Cydobenzaprine Hydrochloride RS and O.ó iig/mL each 
of USP Cydobenzaprine Related Compound A RS and 
USP Cydobenzaprine Related Compound B RS in Mobile 
phase 

Sample solution: 0.4 mg/mL of Cydobenzaprine Hy¬ 
drochloride in Mobile phase 
Chromatographk system 
(See Chromatograpny {62^), System Suita bili ty.) 

Modę: LC 

Detector: UV 226 nm 

Column: 4.6-mm x 25 cm; 5-pm packing 17 
Column temperaturę: 30 q 
Flow ratę: 1 mL/min 
Injection volume: IOjliL 
Run time: About 3 times the retention time of 
cydobenzaprine 
System suitability 
Sample: System suitability solution 
[Notę —See Tobie I for relative retention times.] 
Suitability requirements 

Resoiution: NLT 2.0 between the cydobenzaprine re¬ 
lated compound A and cydobenzaprine related com¬ 
pound B peaks 

Tailing factor: NMT 2.0 for the cydobenzaprine peak 
Relative standard deviation: NMT 2.0% for 
cydobenzaprine 
Analysis 

Sample: Sample solution 

Calculate the percentage of each specified impurity 
and any individual unspecified impurity in the portion 
of Cydobenzaprine Hydrochioride taken: 

Result = (ru/r T ) x (1 /F) x 100 

ru - peak response of each impurity from the 
Sample solution 

r T - sum of the responses for all peaks from the 
Sample solution 

F - reiative response factor for each impurity (see 
Tobie 7) 

Acceptance criteria: See Tobie l. 
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Table 1 


Name 

Relatlve 

Retention 

Time 

Re lat i ve 
Response 
Factor 

Acceptance 
Criteria, 
NMT w/vA 

Cydobenzaprine 
related 
comoound A 

0.51 

0.66 

0,15 

Cydobenzaprine 
related 
compound 8 

0.59 

1.0 

0.15 

Cycfobenzaprine 

N-oxide A 

0.74 

0.93 

0.15 

Cydobenzaprine 

1.0 



Amitriptyline^ 

1.29 

0.36 

0.15 

Dibenzocydo- 

heptenone* 

1.59 

0.64 

0.15 

Any indiytdual 
unspecified 
imourity 

— 

1.0 

0.10 

Total impurities 

— 


1.0 


J 3-( 5 H~ Di benzo [ ądjcyc fohepten -S-y J idene)-M, N-d i m ethy I -1 -p ropa nam ine 
N-oxide. 

h 1 OJ l^Dihydro-N,W*dimethyl-5H-diben^o[a^Cycloheptene^iH'P ro py’ 

łam ine. 

* Dibenzo[o f dJcydohcpten-5-one- 

SPECIFIC TEST5 
* Hoss ON Drying (731} 

Analysis: Dry a sam ple at 105° to eon stan i werght 
Acceptance criteria: NMT 1.0% 

ADDiTIONAL REQUIREEVXENT5 

® Packaging and Storage: Preserve in welJ-closed 
containers. 

» USP Reference Standards <11> 

USP Cydobenzaprine Hydrochloride RS 
USP Cydobenzaprine Related Compound A RS 
S-fB^DimethyiaminoJpropyl^SH-arbenzoląd]- 
cydohepten-S-ol 
C 20 H 23 NÓ 293.40 

USP Cydobenzaprine Related Compound B RS 
3-(5H-Dibenzo[p,{flcydohepten-5-ylidene)-N-methyh 
1 -p ropa nami ne. 

C^H 19 N 261,36 


Cydobenzaprine Hydrochloride 
Extended-Release Capsules 

DEFINmON 

Cydobenzaprine Hydroehlonde Extended-Rdea$e Capsules 
contain NLT 90.0% and NMT 110.0% of Ihe labeled 
amount of cydobenzaprine hydrochloride (CzoHztN - HCI). 

IDENTIFICATION 

* A. INFRARED ABSORPTION <197A) 

Standard: Transfer 90 mg of USP Cydobenzaprine Hy- 
drochlonde RS to a 25-ml volumetric fiask. Add TOmL 
of water and sonicate for 30 s. Transfer the solution to 
a 40 mL vial, Add 10 ml of methylene chloride. Cap 
the vial and shake. Centrifuge, if neeessary, and transfer 
the lower methylene chloride layer to a watch glass. 
Evaporate the solvent, and use the residue. [Notę—T he 
use of a glass vial and a centrifuge speed of NMT 2000 
rpm may be suitable. An infrared beat lamp may be 
nsed to evaporate the solvent.] 

Sample: Transfer a portion of the contents of NLT 10 
Capsules containing nominally 90 mg of 
cydobenzaprine hydrochloride to a 25-mL volumetric 
fiask. Add 10 mL of water and sonicate for 30 s. Trans¬ 


fer the solution to a 40-ml viaL Add 10 mL of methyl¬ 
ene chloride. Cap the viaf and shake, Centrifuge, and 
transfer the iower methylene chloride layer to a watch 

S I lass, Evaporate the solvent, and use the residue. 

Notę —The use of a glass vial and a centrifuge speed of 
NMT 2000 rpm may oe suitable. An infrared heat lamp 
may be used to evaporate the solvent.] 

Analysis 

Samples: Standard and Sample 
Acceptance criteria: The maxima of the IR spectrum 
from the Sample correspond to those from the Ston- 
dard. 

o B, The retention ttme of the major pealc of the Sample 
solution corresponds to that of the Standard solution , as 
obtained in the Assay. 

ASSAY 
« Procedurę 

Buffer: Add 3.7 mL of methanesulfonic add per 1 L of 
water and adjust with diethylamine to a pH of 3.6. 
Mobile phase: Acetonitrfle, methanol, and Buffer 
(25.5: 21.0: 53.5) 

Diluent: Acetonitriie and water (50:50) 

Standard solution: 0.12 mg/mL of USP 
Cydobenzaprine Hydrochloride RS in Diluent 
Sample solution: Nominally 0.12 mg/mL of 
cydobenzaprine hydrochloride from Capsules prepared 
as follows. Remove the contents of NLT 20 Capsules, 
and transfer a suitable portion of the contents to a vol- 
umetric fiask. Add 80% of the finał fiask volume of Dilu- 
eni Stir and sonicate, if neeessary, Dilute with Diluent 
to volume, and centrifuge. Use tne supernatant 
Chromatographic system 
(5ee Chromotograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 290 nm 
Column: 4.6-mm x 15-cm; 5-j.im packing LI 
Flow ratę: 1.5 mL/min 
Injection volume: 20 pL 
System suitability 
Sample: Standard solution 
Suitability requirements 
Tailing factor; NMT 2.0 
Relative standard deviation; NMT 1.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the pereentage of the labeled amount of 
cydobenzaprine hydrochloride (C 20 H 21 N ■ HCI) in Ihe 
portion of Capsules taken: 

Result - (r u fr$) x (Ci/Cu) x 100 

ro = peak response from the Sample solution 

r s - peak response from the Standard solution 

Cs - concentration of USP Cydobenzaprine 

Hydrochloride RS in the Standard solution 
(mg/mL) 

Cu - nominał concentration of cyclobenzapnne 
hydrochloride in the Sample solution 
(mg/mL) 

Acceptance criteria: 90.0%-110,0% 

PERFORMANCE TESTS 
» Dissolution (711) 

Medium: 0.1 N hydrochloric acid; 900 ml 
Apparatus 2: 50 rpm, wire helix sinkers 
Times: 2, 4, 8 , and 1 6 h 

Solution A: Transfer 10 empty Capsule shelfs to a 1-L 
Yolumetric fiask, Add 80% of the finał fiask vofume of 
Medium , which has been warmed to 37°, and stir until 
the Capsule shells have dissolved. Allow to cool, and 
diiute with Medium to volume. 

Standard solution: (1/900) mg/mL of USP 
Cydobenzaprine Hydrochloride R$ in Medium , where L 
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is the la bel daim of cydobenzaprine hydrochloride in 
mg/Capsule 

Sam ple solution: Centrifuge a portion of tfie solution 
under test Use the supernatant. 

Instrumental conditions 
Modę: UV 

Analytical wavelength: 290 nm 
Celi: 1 cm 

Blank: A mtxture of Solution Aa nd Medium p rep a red 
as follows. Transfer 10% of the finał fiask volume of 
Solution A to a suitable voIumetric fiask. Dilute with 
Medium to volume, centrifuge, and ose the 
supernatant 

Analysis 

Sam pies: Standard solution, Sample solution, and Blank 
Correct the instrument by using the Blank. 

Calculate the concentration (C) of cydobenzaprine hy¬ 
drochloride ■ HCI) di$solved at each time 

point {/): 


Resultf ^ (AJAs) x Cs 

A u - absorbance from the Sample solution at time 
point / 

As = absorbance from the Standard solution 

Cs - concentration of USP Cydobenzaprine 

Hydrochloride R$ in the Standard solution 
(mg/mL) 

Calculate the percentage of the labeled amount of 
cydobenzaprine hydrochloride (C zt jH 2 iN ■ HCI) 
cfissotved at each time point (0: 

Resuitt = Ci x (1/L) x 100 


Resultf = {[C 2 x(V- V/)] + (G x V s )} x (1 ji) x 1 00 


Results - ({Ci x [V - (2 x V$)]} + [(G + G) x V,]) x (1/t) 
x 100 


ResulL, = ({C x [V - (3 x y 5 )]J + [(Cj + G + G) x V s ]) x 
(1/1) x 100 

C = concentration of cydobenzaprine 

hydrochloride in the portion of sample 
withdrawn at the specified time point 
(mg/mL) 

V - volume of Medium, 900 mL 
i = la bel claim (mg/Capsule) 

V$ - volume of the Sample solution withdrawn at 
each time point (ml) 

Tolerances: See Tobie h 


Table 1 


Time Point 
(0 

Time 
fh) 

Amount 

Diisolved 

(%> 

1 

2 

NMT 40 

2 

4 

43-63 

3 

8 

66-86 

4 

\6 

NIT 60 


The percentage of the labeled amount of 
cydobenzaprine hydrochloride (C 20 H 21 N - HCI) dis- 
solved at the times specified conform to Acceptance 
Tobie 2 in (711). 

• Uniformfty of Dosage Units (905): Meet the 
reguirements 


IMPUR1TSE5 
• ORGANiC IMPURITIES 

Buffer: Dissolve 10 mL of n-butylamine in 900 ml of 
water, and adjust with acetic acid to a pH of 6 . 0 . Dilute 
to 1 L 

Mobile phase: Acetonitrile, methanol, and Buffer 
(15:29:56) 

Sensitivity solution: 0.001 mg/mL of USP 
Cydobenzaprine Hydrochloride RS in Mobile phase 
Standard solution: 0.02 mg/mL ot USP 
Cydobenzaprine Hydrochloride RS and 0,01 mg/mL of 
USP Amitriptyfine Hydrochloride RS in Mobile phase 
Sample solution: Nominałly 2 mg/mL of 
eycfobenzaprine hydrochloride from Capsules prepared 
as follows. Remove the contents of NLT 20 Capsules, 
and transfer a suitable portion of the contents to a vol- 
umetric fiask. Add 70% of the finał fiask volume of Mo¬ 
bile phase . 5tir and sonicate, if necessary. Dilute with 
Mobile phase to vo!ume / and centrifuge. Use the 
supernatant. 

ChroTTiatographic system 

(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 239 nm 
Cotumn: 4,6-mm x 15-cm; 5-j.tm packing LI 
Flow ratę: 1.2 mL/min 
Injection vofume: 20 pl 
Run time: NLT 3.5 times the retention time of 
cydobenzaprine 
System suitability 

Samples: Standard solution and SensitMty solution 
[Notę—T he relative retention times for cydobenzaprine 
and amitriptyline are 1.0 and 1.3, re$pectively. For 
other relative retention times, see Table 2Ą 
Suitability requirements 

Resolution: NLT 2.5 between cydobenzaprine and 
amitriptyline, Standard solution 
Relative standard deviatron: NMT 2.0% for 
cydobenzaprine. Standard solution 
Signal-to-noise ratio: NLT 10, SensitMty solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of each unspedfied degrada- 
tion product in the portion of Capsules taken: 

Result = (ru/r$) x (G/G) x 100 

r u = peak response of each unspedfied degradation 
product from the Sample solution 
r s - peak response of cydobenzaprine from the 
Standard solution 

Ci - concentration of USP Cydobenzaprine 

Hydrochloride RS in the Standard solution 
(mg/mL) 

Cu = nominał concentration of cydobenzaprine 
hydrochloride in the Sample solution 
(mg/mL) 

Acceptance criteria: See Table 2. Disregard peaks less 
than 0.05%. 


Table 2 


Name 

Relative 

Retention 

Time 

Acceptance 
Criteria, 
NMT ć%ł 

Cydobenzaprine refated 
compound A** 

0.5 

— 

Cydobenzaprine 

1.0 

— 


J 5 - [ 3-tDime thyiamino)propy IJ-5 H -di benzofa, d ] -cydohepten-5 -ol. 
h This ii a process smpurity that is included in the table for Identification 
purposes only. It is eon troi led in the drug substance and h not to be 
reported or induded In the total imptiritFes for the drug producL. 

4 Ołbenzo[ąd]dydoheptene-S-one (also known as dibenzocydoheptenone). 
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Table 2 (Continued) 


Name 

Rdativc 

Retention 

Time 

Aeceptance 

Criteria, 

NMT 

Cyproheptadine related 
compound B** 

2,9 

— 

Any indlviduai unspecifted 
dearadation produet 


0.2 

Total dea rada don Products 

— 

0,5 


* 5 -[ 3-( Di m e thyla m ino)p ro py I j ■ 5 H - dfben zo [a, d]- cydohepten-5 -ol, 

Ł, TKls ts a process tmpurlty that is mctuded in the table fot identiFkalion 
purposes only. U is controlled in the drucj subshince and is not to be 
reported or irtduded in the to tal fmpuritEes for the drug produet. 

( Dibenzo[o,d]cydoheptene-5-one (also known as dibenzocydoheptenone), 

ADDtTIONAL REQUIREMENTS 

* Fackaging and Storage: Preserve tn tight, iight-resistant 
containers. Storę at controlled room temperaturę. 

* USP REFERENCE standards (li) 

USP Amitriptyline Hydrochloride RS 
USP Cydooenzaprine Hydrochloride RS 


Cyclobenzaprine Hydrochloride Tablets 


DEFINITION 

Cyclobenzaprine Hydrochloride Tablets contain NLT 90-0% 
and NMT 110-0% of the labeled amount of 
cyclobenzaprine hydrochloride (CaeHaiN - HCI). 



IDENTIFICATION 

* A. INFRARED ABSORPTfON (197M) 

Sample; Transfer an amount equivalent to 50 mg of 
cycfobenzaprine hydrochloride from a guantity of finely 
powdered Tablets to a smali fiask. Add 10 mL of meth- 
ylene chloride, swirl to dlssolve, and filter. Evaporate the 
elear fil tratę to about 5 mL, transfer to a centrifuge 
tubę, and add 1-2 ml of ether. Evaporate with the aid 
of a current of air to about 1 mL, and agitate until erys- 
tallization occurs* Wash the crystals with several por- 
tions of ether, and air-dry. 

Aeceptance criteria: Meet the requirements 

* B. The retention time of the maior peak of the Sampfe 

solution corresponds to that of the Standard soiution, as 

obtained in the Assay* 

AS5AY 

* Procedurę 

Buffer: 11 A g/L of ammonium acetate in water. Adjust 
with ammonium hydroxide to a pH of 7.2. 

Mobile phase; Methanol and Buffer (65:35) 

Standard solution: 0.2 mg/mL of USP Cyclobenzaprine 
Hydrochloride RS m Mobile phase. Sonicatton may be 
used to aid In dissolution. 

Sample solution: NominalJy 0.2 mg/ml of 
cycfobenzaprine hydrochloride from NLT 20 finefy pow¬ 
dered Tablets in Mobile phase prepared as follows. 
Transfer a suitable amount of the powder to a su kable 
volumetric fiask. Add 60% of the fiask volume of Mobile 
phase , and sonicate for 30 min. Allow the soiution to 
roni tn room temperaturę, and then di lute with Mobile 
phase to volume. Centrifuge the solution, and use the 
supernatant. 

Chromatographic system 

(See Chromatograpny (62 1), System Suitability.) 


Modę: LC 

Detector: UV 226 nm 

Column: 4,6-mm x 25-cm; 5-jum packing L7 
Column temperatura: 30° 

Fiow ratę: 1 m L/min 
Injection vo Jurne: 10 pL 
System suitability 
Sample: Standard soiution 
Suitability reguirements 
Tarfing factor: NMT 2.0 
Relatiye standard deviation: NMT 0 85% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
cyclobenzaprine hydrochloride (CacThiN ■ HCI) in the 
portion of Tablets taken: 

Result - (ry/o) x ( C s /C u ) x 100 


r u = peak response from the Sample solution 

r$ - peak response from the Standard soiution 

Q - concentration of USP Cyclobenzaprine 

Hydrochloride RS in the Standard soiution 
(mg/mL) 

Cy = nominał concentration of cyclobenzaprine 
hydrochloride in the Sample soiution 
(mg/mL) 

Aeceptance criteria: 90.0%-l 10.0% 


PERFORMANCE TEST5 
* DlSSOLUTlON (711) 

Medium: 0.1 N hydrochloric acid; 900 mL 
Apparatus 1: 50 rpm 
Time: 30 min 

Sample solution: Pass a portion of the solution under 
test through a suitable filier, and dilute with Medium if 


necessaty. 

Standard solution: USP Cycfobenzaprine Hydrochloride 
RS in Medium with a concentration similar to the one 
expected in the Sample solution 
Instrumental conditions 
(See UltraviQiet’Visible Spectroscopy (857).) 

Modę: UV 

Anaiytical wavelength: 290 nm 
Analysis 

Samples: Sample soiution and Standard solution 
Calculate the percentage of the labeled amount of 
cyclobenzaprine hydrochloride (C 20 H 21 N ■ HCI) 
dissolved: 


Result = (AJAs) xQxVx (1/0 x 100 

Au ~ absorbance of the Sample solution 
Ai = absorbance of the Standard solution 
Q = concentration of USP Cyclobenzaprine 

Hydrochloride RS in the Standard soiution 
(mg/mL) 

V “ volume of Medium, 900 mL 
i - tabel claim (mg/Tablet) 

Tolerances: NLT 75% (Q) of the labeled amount of 
cyclobenzaprine hydrochloride (C 20 H 21 N - HCI) is 
dissolved. 

* Uniformity of Dosage Units (905): Meet the 
requ«rements 

IMPURITIES 

« ORGANIC IMPURITIES 

Buffer and Mobile phase: Proceed as dfrected in the 
Assay. 

Standard solution: 0.6 pg/mL each of USP 
Cyclobenzaprine Hydrochloride RS, USP 
Cyclobenzaprine Related Compound A RS, and USP 
Cyclobenzaprine Related Compound B RS in Mobile 
phase 

Sample solution: Nominally 400 pg/mL of 
cycfobenzaprine hydrochloride from NLT 20 finely pow 
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dered Tablets In Mobile phase prepared as follows. 
Transfer a suitable amount of the powder to a suitable 
volumetric fiask. Add 75% of the fiask volume of Mobile 
phase , and sonioate for 30 min. Albw the solution to 
cool to room temperaturę, and then dilute with Mobile 
phase to volume. Centrifuge the solution, and use the 
supematant. 

Chroma Eographic system 

(See Chromotography (621}, System Suitability.) 

Modę: LC 

Detector: UV 226 nm 

Column: 4.6^mm x 25-cm; S-pm packing L7 

Column temperaturę: 30° 

Flow ratę: 1 mL/min 
Injection volume: 10 pL 
Run Eime: NLT 3 times the retentron time of 
cyclobenzaprine 
System suitability 
Sam ple: Standard solution 
[NOTĘ—See Table 1 for re!ative retention times.] 
Suitability requirements 

Resoiution: NLT 2.0 between the cyclobenzaprine re¬ 
lated compound A and cyclobenzaprine related com- 
pound B peaks 

Relative standard deviation: NMT 2.0% for the 
cyclobenzaprine peak 
Anafysrs 

Sam ple: Standard solution and Sample solution 
Calcu la te the percentage of any individual degradation 
product in the portion of Tablets taken: 

Result = (fu/rs) x (CdCu) x 100 

fu = peak response of any individual degradation 
product from the Sample solution 
r$ = peak response of cyclobenzaprine from the 
Standard solution 

Cs = concentratlon of USP Cyclobenzaprine 

Hydrochloride RS in the Standard solution 
(pg/mL) 

Cu - nominał concentration of cyclobenzaprine 

hydrochloride in the Sample solution (pg/mL) 
Acceptance criteria: See Table J . 


Table 1 


Nam* 

Relative 

Retention 

Time 

Acceptance 

Criteria 

NMT 

Cyclobenzaprine related 
compound A- 

0.51 

— 

Cyclobenzaprine related 
compound B J 

0.59 

— 

Cyclobenzaprine 

0.74 

0.2 

Cyclobenzaprine 

1.0 

_ 

AmitriptvJine i,: 

1.3 

__ 

Dibenzooydohepte- 

none^ s 

1.6 

— 

Any individual unspecified 
dearadation product 


0.1 

Total dearadation oroduas 


2.0 


* Prqc£?SE impurily induded for Identification onty and not induded in the 
catculatipn of to tal degradation producb. 

b 3-(5tf-Dibenzo{tf, d] cyc! oh ep ten-5-y lid ene)-/V,N-dJ methy 1-1 -propanamine 
N-oxide. 

f 1 OJ 1 -Di hydro- N , N- d tm et hy I -5 W-d i b e n zo [a, d\ cycl o hep ten e-A 5 *,-propy- 
laminę. 

4 Dibenzof a, djcyc iohepte n-5 -one. 

ADDTTIONAL REQUIREMENTS 

• Packaging and Storage: Preserve in well-dosed contain- 
ers. Storę at controfled room temperaturę. 


• USP Reference Standarps (11) 

USP Cyclobenzaprine Hydrochloride RS 
USP Cyclobenzaprine Related Compound A RS 
5-[3-(Dimethylamino)propyl]-5H-dibenZQ[u,d]- 
cydohepten-S-ol. 

C 20 H 23 NO 293.40 

USP Cyclobenzaprine Related Compound B RS 
3-(5H-Dibenzo[o,dJcydohepten-5-ylidene)-N-methyl- 
1-propanamine hydrochloride. 

C^H.riN ■ HO 297.82 


Cydopentolate Hydrochloride 



C, 7 HaNOj- HCi 327.85 

Benzeneacetic actd, a-(1-hydroxycyclopentyl)-, 2-(dimeth- 
ylaminojethyl ester, hydrochloride, (±)-,; 
2-{Dimethylamino)ethyl (±)-1 -hydroxy-a- 
phenylcyclopentaneacetate hydrochloride [5870-29-1 ]. 

» Cydopentolate Hydrochloride contains not less 
than 98.0 percent and not morę than 102.0 per- 
cent of Ci 7 H 25 NO 3 * HCI, calculated on the dried 
basis. 

Packaging and storage—Pre$erve in tight containers, and 
storę in a cold place. 

USP Reference standards (11 )— 

USP Cydopentolate Hydrochloride RS 
Identification— 

A; Infrared Absorption (1 97 K). 

B: A solution (1 in 500) responds to the tests for Chtoride 
091). 

pH {791 >: between 4.5 and 5,5, in a solution (1 in 100). 
Loss on drying (731)—Dry lt at 105° for 4 hours: it loses 
not morę than 0.5% of its weight 
Residue on ignition (281): not morę than 0,05%. 
Chroma tog rap hic purity— 

Bufier solution, Mobile phase t and Chromatographic sys¬ 
tem—Prepare as directed under Assay. 

Test preparation —Use the Assay preparation. 

Procedurę —Inject a volume (about 20 pL) of the Test 
preparation into the chromatograph, record the chromato- 
gram obtained for a period of not less than twice the reten¬ 
tion time of cydopentolate, and measure the peak re- 
sponses. Calculate the percentage of each peak, other than 
the solvent peak and tne cydopentolate peak, in the sped- 
men of Cydopentolate Hydrochloride taken by the same 
formula: 

1 OOc / r r 

in which p is the response of each peak and r t is the sum of 
the responses of aII of the peaks, excluding that of the sol- 
vent peak: not morę than 1.0% individual impurity and not 
morę than 2.0% total impurities are found. 

Assay— 

Buffer solution —Dissolve 660 mg of dibasic ammonium 
phosphate in 1000 mL of water. Adjust with phosphoric acid 
to a pH of 3.0 ±0.1, and mix. 

Mobile phase —Prepare a suitable filtered and degassed 
mixture of aceton!trile and Buffer solution (7:3). Make adjust- 
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ments i f necessary (see 5 w tern Suitabiiity under Chromatog- 
raphy (621)). 

Standard preparation —Dissolve an accurately weighed 
ciuantity of USP Cydopentoiate Hydrochloride RS In water, 
di lute quantitatively, and stepwise if necessary, with water, 
and mix to obtain a solution having a known concentration 
of about 0,1 mg per mL 

Assay preparation —Transfer about 100 mg of Cyd o pen to- 
late Hydrochloride, accurately weighed, to a 100-ml volu- 
mętne fiask, drlute with water to voiume, and mix. Transfer 
5,0 ml of tliis solution to a 50-mL volumetrlc fiask, di lute 
with water to vo!ume, and mix, 

Chromatogmphic system (see Chromatography (621 ))—The 
liquid chromatograph is eouipped with a 220-nm detector 
and a 4.6-mm x l5*cm column that contains packing LI 5, 
The fiow ratę is about 2 mL per minutę* Chromatograph the 
Standard preparation, and record the peak responses as dl* 
rected for Procedurę: the column efficiency determined from 
the analyte peak is not less than 3000 theoretical plates, the 
taifing factor for the analyte peak Is not morę than 2.0, and 
the relatlve standard deviation for replicate Injections Is not 
morę than 2.0%, 

Procedurę —Separately inject equal volumes (about 20 pL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the ehromatograms, and meas- 
ure the responses for the major peaks* CaTculate the quan- 
tity, in mg, of C^HisNCh ■ HC1 In the portion of Cydopento- 
late Hydrochloride taken by the formula; 

IO00C(r u /r 5 ) 

In whtth Cis the concentration, in mg per mL, of USP 
Cydopentoiate Hydrochloride RS in the Standard prepara¬ 
tion; and fu and are the cydopentoiate peak responses 
obtained from the 4ssoy preparation and the Standard prepa * 
radon , respectwdy. 


Cydopentoiate Hydrochloride 
. Ophthalmic Solution _ 

» Cydopentoiate Hydrochloride Ophthalmic Solu¬ 
tion is a stenie, aqueous solution of Cyclopento- 
late Hydrochloride. It may contain suitable buff- 
ers and other additives. It contains not less than 
90.0 percent and not morę than 110.0 percent of 
the labeled amount of Ci 7 H 2 S N 03 * HCL 

Packaging and storage—Preserve in tight containers, and 
storę at controlled room temperaturę. 

USP Reference standardu (11}— 

USP Cydopentoiate Hydrochloride RS 
Identification—Place in a 125-mL separator a volume of 
Ophthalmic Solution, equivalent to about 50 mg of 
cydopentoiate hydrochloride, and place in a second 
separator about 50 mg of USP Cydopentoiate Hydrochloride 
RS dissolved in 5 mL of water. Treat each solution as follows. 
Add 1 g of potassium carbonate, and extract with two 
10-mL portions of ether. Pass the ether extracts thmugh 
ether-washed filier paper, collect the filtrate in a smali 
beaker, and evaporate to dryness: the residue so obtained 
responds to Identification test A under Cydopentoiate Hydro¬ 
chloride, 

Sterility Tests (71): meets the requirements, 
pH (791): between 3.0 and 5,5, 

Assay— 

Buffer solution, Mobile phase , Standard preparation , and 
Chromatograp/?/c system—Proceed as directed in the dsścry 
under Cydopentoiate Hydrodiloride. 


Assay preparation —Transfer an accurately measured voJ- 
ume of Ophthalmic Solution, equivaient to about 10 mg of 
cydopentoiate hydrochloride, to a 100-mL yolumetric fiask, 
cfilute with water to volume, and mix. 

Procedurę —Proceed as directed in the Assay under 
Cydopentoiate Hydrochloride . Calcu late the quantity, in mg, 
of cydopentoiate hydrochloride (CwH^NOj * HCI) in each 
mL of tne Ophthalmic Solution taken by the formula: 

100(C/l 0(rv/r s ) 

rn which V i$ the yolume, in ml, of Ophthalmic Solution 
taken, and the other terms are as defined therein. 


Cyclophosphamide 


C P-N Ot ■ HjO 

O 

C/HisChNjO^P ‘ H 3 0 279.10 

C7H 15 CI 2 N 2 02P 261.09 

2H-1,3,2-Gxazaphosphorin-2-amine, N,N- 
bis(2-chloroethyl)tetrahydro-, 2*oxide, mon o hydra te, (±); 
(±)-2-[Bis(2-chloroethyl)amino]tetrahydro-2/-M,3,2-ox- 
a 2 aphosphorine 2-oxide monohydrate [6055-19*2]. 
Anhydrous [50-18-0]. 

DEFINITION 

Cydophosphamide contains NLT 97.0% and NMT 103.0% 
of wHisCfeNjOaP, caiculated on the anhydrous basis. 
[Caution—C reat care should be taken in handling Cyclo- 
phosphamide, as it is a potent cytotoxic agent.] 

I DE NT r F J C ATI O N 
* A. INFRARED ABSORPTION (197K) 

* B. The retentlon time of the major peak of the Sampie 
solution corresponds to that of tne Standard solution, as 
obtained in the Assay. 

ASSAY 
* Procedurę 

Mobile phase: Aeetonitrile and water (3:7) 
Ethylparaben solution: Dissolve 185 mg of ethylpara¬ 
ben in 250 ml of alcohol in a 1000-mL volumetric fiask, 
and diiute with water to volume. 

System suitability solution: Transfer USP Cydophos¬ 
phamide RS, equivafent to 25 mg of anhydrous cyclo¬ 
phosphamide, to a 50-mL volumetric fiask, add 25 mL 
of water, and shake to di$solve the USP Reference Stan¬ 
dard. Add 5.0 mL of Ethylparaben solution, and diiute 
with water to vo!ume. 

Standard solution: 0.5 mg/mL of USP Cydophospha¬ 
mide RS in water 

Sampie solution: 0.5 mg/mL of Cyclophosphamide in 
water 

Chromatographic system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 195 nm 
Column: 3.9-mm x 30-cm; packing 11 
Flow ratę: 1.5 mL/mtn 
Injection size: 25 jjL 
System suitability 
Sampie: System suitability solution 
[Notę— The relative retention times for cydophospha¬ 
mide and ethylparaben are about 0.7 and 1.0, 
respectively.] 

Suitability requirements 

Resolution: NLT 2 between cyclophosphamide and 
ethylparaben 
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Relative standard deviation: NMT 2% from six repii- 
cate injections, cyclophosphamide peak 
Analysis 

Samples: Standard 50 /u t/on and Sample solution 
Calculate the percentage of GHisCbN^OiP in the Cy¬ 
clophosphamide taken: 


Result - (ru/r s ) x (Cs/Cu) x 100 


ru =s peak response from the Sample sofution 

r s = peak response from the Standard soiution 

Cs = concentration of USP Cyclophosphamide RS in 
the Standard solution (mg/mL). [NOTĘ—Con¬ 
centration is ealeulated on the anhydrous ba- 
5I5-] 

Cu » concentration of Cyclophosphamide in the 
Sample solution (mg/mL). [Notę —Nominał 
concentration is calcu latei 
basis.] 

Acceptance arteria: 97.G%-1G3.0% on the anhydrous 
basis 


fculated on the anhydrous 


IMPURITIES 
Inorganic Impurities 


Delete the fotlowing: 

# * HEAW METALS (231): NMT 20 ppm 

Sample solution; 40 mg/mL, and filter if neces- 

Sary# (Office 1-!an'2Q18) 

Organie impurities 
• Procedurę i: Limit of Propanolamine 

Diluent: Methylene chlohde and dehydrated alcohol 
07:3) 

Standard solution: 12.5 pg/mL of USP Propanolamine 
RS in Diluent [Notę —Propanolamine in the Standard 
solution is 0,025% of Cyclophosphamtde in the Sample 
solution ,] 

Sample solution: 50 mg/mL of Cyclophosphamide in 
Diluent 

Chromatographic system 

(See Chromatography (621), Thin-Layet Chromato¬ 
graphy.) 

Modę: TLC 

Adsorbent: 0.1-mm layer of chromatographic siiica 
gel 

Application volume: 2 pL 

Developing solvent system A: Toluen e, methylene 
chloriae, and methanol (5:5:1). Prepare at time of 
use. 

Deveiopinq solvent system B: Methanol and glacial 
acetic acid (9:1) 

Solution A: Hydrochloric acid and water (7:18) 
Solution B: 5 g/L of potassium permanganate in 
water 

Reagent A: Solution A and Sokftion 8 (1:1). [NOTĘ— 
Mix in a smali beaker at the time of use under a 
fu me hood to generate chlorine gas, and immediately 
place the beaker with solution tnto tlosed TLC cham- 
ber (piaced in a fume hood).] 

Reagent B: 100 mg of tetramethylbenzidine in 
2.5 mL of methylene chloride, and diluted with cyclo- 
hexane to 100 mL 
Analysis 

Samples: Standard solution and Sample so/uf/on 
Develop with Devefoping solvent system A over a patii 
of 7 cm followed by air drying for 15 min. Develop 
a garn in Developing solvent system B over a path of 
2 cm followed by air drying for NLT 10 min, [NOTĘ— 
Transfer Developtng solvent system B to the chamber 
15 min before devełopment] Dry the piąte at 45° 
under a vacuum for 50 min. Place the piąte in a 
closed chroma tog raphy tank (piaced in a fume hood) 
containing Reagent Ą and leave the piąte in the tank 


for 10 min, Remove the piąte and place it in a fume 
hood for 10 min to remove the excess chlorine, Stain 
the piąte by dipping it Into Reagent B. Remove rt 
from Reagent B and wait for 15 min, evaluate it with 
a suitable densitometer, equipped with a filter having 
its maximum transmittance at 375 nm, and locate 
and scan the spot produced by propanolamine from 
the Standard solution and any spot from the Sample 
solution having the same R F as that produced by 
propanolamine from the Standard so/uf/on, 
Acceptance critena 

Propanolamine: The spot of propanolamine from the 
Sample solution is not morę intense than the spot of 
propanolamine from the Standard soiution (0.025%). 

Procedurę z: Limit of Dechadation Products 
Diluent: Methanol and water (1:1} 

Standard soiution A: 12|jg/mL of USP Cyclophospha- 
mide Refated Compound A RS in Diluent 
Standard soiution B: 12 jig/mL of USP Cydophospha- 
mide Related Compound B RS in Diluent 
Standard solution C: 12pg/mL of USP Cyclophospha- 
mide Related Compound C RS in Diluent 
Standard solution D: 15 pg/mL of USP Cyclophospha¬ 
mide Related Compound D RS in Diluent 
[Notę— Cyclophosphamide related compound D is free 
base (M f = 260.06} and USP Cyclophosphamide Re¬ 
lated Compound D RS is available as dinydrochloride 
salt (M f = 333.58}.] 

Standard solution E: 12 pg/mL of USP Cyclophospha¬ 
mide RS in Diluent 

Sample solution: 20 mg/mL of Cyclophosphamide in 
Diluent 

Chromatographic system 

(See Chromatography (621), Thin-Layer Chromało- 
graphy.) 

Modę: TLC 

Adsorbent: 0.25-mm layer of chromatographic siiica 
gel mixture containing a fłuorescent indioafor 
Application volume: 20 pL 

Developing solvent system: Methylene chloride, gla¬ 
cial acetic acid, methanol, and water (50:25:15:12) 
Reagent A: 3.16 g/L solution of potassium perman- 

S janate in water and 10% hydrochloric acid (1:1). 
NOTĘ—~Mix in a smali beaker at the time of use 
under a fume hood to generate chlorine gas, and im¬ 
mediately place the beaker with solution into dosed 
TLC chamber (piaced in a fume hood).] 

Reagent B: Dissolve 250 mg of tetramethylbenzidine 
in 50 mL of dehydrated alcohol, and dilute with cy- 
tlohexane to 200 mL, 

Analysis 

Samples: Standard solution A , Standard so/uf/on 8 r 
Standard solution C, Standard so/uf/on D, Standard so¬ 
lution E, and Sample solution 
[NOTĘ—Apply Standard so/uf/on E after the piąte de- 
velopment tn the Developing solvent system , Proceed 
as directed rn the Anoiysis below.] 

Deve!op with Developing solvent system over a path of 
10 cm followed by drying al room temperaturę for 
15 min in a fume hood. Develop again in the fresh 
portion of the DeveIoping sofvent system over a path 
of 10 cm followed by drying at room temperaturę for 
15 min in a fume hood. Apply Standard solution £ at 
the starting point of the piąte. Dry the piąte in an 
oven at 50° under a vacuum for 20 min or using a 
TLC heating piąte at 50° for 20 min in a fume hood. 

Al Iow the piąte to stand at room temperaturę for 5 
min. Place the piąte in a closed chromatography tank 
(piaced in a fume hood) containing Reagent A, and 
leave the piąte in the tank for at least 15 min. Re- 
move the piąte and place it in a fume hood for 15 
min to remove the excess chlorine. Stain the piąte by 
dipping it into Reagent 8 or spraying it with Reagent 
B. Examine the piąte by vi$ual evaluation. 
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Acceptance criteria 

The spot of cydophosphamide related compound A 
from the Sample solution is not morę intense than the 
spot of cydophosphamide related compound A from 
Standard solution A (0.06%)* 

The spot of cydophosphamide related compound B 
from the Sample solution is not morę intense than the 
spot of cydophosphamide related compound B from 
Standard solution B (0,06%)* 

The spot of cydophosphamide reldted compound C 
from the Sample solution is not morę intense than the 
spot of cydophosphamide related compound C from 
Standard solution C (0.06%). 

The spot of cydophosphamide related compound D 
from the Sample solution is not morę intense than the 
spot of cydophosphamide related compound D from 
Standard solution D (0*06%). 

The spot of any individual unspedfied impurity in the 
Sample solution is not morę intense than the spot of 
cydophosphamide from Standard solution E (0.06%). 
Individual impurities: See Impurity Tobie h 

Impurity Table 1 


Name 

Retardation 

Factor 

Acceptance 

Criteria, 

NMT 

Cyclophosphamide rdaled 
compound \> 

0.15 

0.06 

Cyclophosphamide related 
compound C b 

0.20 

0*06 

Cydophosphamide related 
compound 

0 A 3 

0.06 

Cyclophosphamide related 
compound A d 

0.90 

0.06 

Any unspedfied impurity 

— 

0.06 


13 3-[2-(2'Chloroetbylamino)ethy1amJnaJpropyl dihydrogen phosphate, 
b 3-Aminopropyl dihydrogen phosphate, 

c 3-{2~ChloroethyI)-2-oxo-2-hydroxy~l, SfG^OKadiazaphosphonane. 
a Bis(2 < hloroethyIJamin e hy drochloride. 

SPECIFIC TESTS 

• Limit of Chloride 

Sample solution: Dissolve 2,0 g of Cydophosphamide 
in 30 ml of water, and add 80 mL of isopropyl alcohol 
and 5 ml of 10% nitric add. 

Analysis: Utratę potentiometricalJy with 0.01 N silver 
nitrate VS. Perform a blank determination, and make 
any neeessary correction (see Titrimetry {54 1))* Each 
1.0 mL of 0.01 N srlver nitrate eąuals 0.355 mg of chlo¬ 
ride ion. 

Calculate the percentage of chloride in the portion of 
Cydophosphamide taken: 

Result = [(V - B) x N x F x 100]/[TN x W x (100 - A)/ 
100 ] 

V - sample titrant volume (ml) 

B ^ blank titrant volume (mL) 

N - titrant normality 

T - equivalence factor, 0.355 mg of chloride ion/ 

mL of TN 

TN - theoretical normality, 0.01 N 

W - sample weight (mg) 

A = assay correction for water 

Acceptance criteria: NMT 0,033% 

* Limit of phosphate 

Diluent: 0*2 g/mL of hydrochloric add in water 
Solution A: Heat 20 g of tm with 85 mL of hydrochloric 
acid until no morę hydrogen is released* Al Iow to cooL 
Transfer 1.0 ml of this solution into a 10-mL volumetrlc 
fiask, and dilute with Diluent to volume. 


Standard stock solution: 0.72 g/L of monobasic potas- 
sium phosphate. Transfer 1.0 mL of this solution into a 
lOG-mL volumetric fiask, and dilute with water to vob 
ume, Prepare immediately before use. 

Standard solution: Standard stock solution and water 
(1:49). Prepare immediately before use. [NOTĘ—This so¬ 
lution contains 100 pg/L of PO**] 

Sample solution: Dissolye 100 mg of Cydophospha¬ 
mide in water, and dilute to 100 mL. 

Analysis: lo the Sample solution add 4 mL of 
sulfomofybdk acid TS. Shake and add 0*1 mL of 5o/u- 
tion A * Prepare a standard in the same manner using 
the Standard solution . After 10 min, compare the colors 
using 20 mL of each solution in color comparison tubes 
in diffused daylight, ytewing vertically against a white 
background, 

Acceptance criteria: Any coior from the Sample solution 
is not morę intense than that from the Standard solution 
(NMT 0,01%)* 

* Bacterial Endotoxvns Test (85): Where the label States 

that Cydophosphamide is stenie, it contains NMT 0*0625 
USP Endotoxin Unit/mg of cydophosphamide. 

* STittlUTY TESTS (71): Where the label States that Cydo¬ 

phosphamide is stenie, it meets the reąuirements. 

* pH (791): 3.9-7.1, in a solution (1 in 100), determmed 

30 min after its preparation 

* Water Determination, Method I (921): 5.7%-ó.8% 

ADD1TIONAL REQUIREMENT5 

■ Pac kac Ing AND Storage: Preserve tn tight containers at a 
temperaturę between 2° and 30°. 

* Labeling: Where the label States that Cydophosphamide 
is stenie, the tests for Bacterial Endotoxins Test (85) and 
Stenlity Tests (71) should be performed. 

* USP Reference Standards (11) 

USP Cydophosphamide RS 
USP Cydophosphamide Kelated Compound A RS 
Bis(2-chloroethyl)amine hydrochloride. 

C.H 9 CI 2 N > HCI 178.49 
USP Cydophosphamide Related Compound B RS 
3-(2-Chloroethyl)-2-oxo-2-hydroxy-1,3,6,2- 
oxadsazaphGsphonane, 

C 7 Hi6CIN 2 0jP 242,64 

USP Cydophosphamide Related Compound C RS 
3-Aminopropy] dihydrogen phosphate. 

C 3 H, 0 NO„P 155.09 

USP Cydophosphamide Related Compound D RS 
3-[2-(2-Cnloroethyfamino)ethyfamino]propyl dihydrogen 
phosphate dihydrochloride. 

GH^ClNzO^P ■ 2HCI 333.58 
USP Endotoxm RS 
USP Propanolamine RS 
3-Aminopropan-l -ol. 

C 3 H 9 NO 75.11 


Cyclophosphamide for Injection 

DEFINITION 

Cydophosphamide for Injection is a stenie mixture of Cyclo¬ 
phosphamide with or without a suitable diluent. it con¬ 
tains NLT 90.0% and NMT 110*0% of the labefed amount 
of anhydrous cydophosphamide (C 7 H 1 SCI 2 N 2 O 2 P)* 

IDENTIFICATION 

« A* Thłn-Layer Chromatographic Identification Test 

( 201 ) 

Standard solution: 20 mg/mL of USP Cydophospha¬ 
mide RS in chloroform 

Sample solution: 20 mg/mL of cyclophosphamide in 
chloroform 
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Chromatographk system 
Application volume: 5 |.tL 

Develop!ng so!vent system: Chloroform, methanol, 
and ammonium hydroxide (75:20:5) 

Anaiysis 

Sam pies: Standard solution and Sample solution 
Place the piąte in an iodine thamber, and visuafize the 
spots. 

Acceptance criteria: Meets the reąuirements 
* B. The retention time of the major peak ot the Sampie 
solution corresponds to that of the Standard solution, 
both relatrve to the interna! standard, as obtained In the 
Assoy. 

ASSAY 
■ Procedurę 

Mobile phase: Acetonitrile and water (30:70) 

Interna! standard solution: Dlsso!ve 185 mg of eihyh 
paraben m 250 ml of alcohol In a 1000-mL volumetric 
fiask, and dtlute with water to volume. 

Standard solution: 0.5 mg/ml of anhydrous cyclophos- 
phamide prepared as fotlows. Transfer a guantity of USP 
Cydophosphamide RS into a suitable volumetric fiask, 
add water equivalent to 50% of the finał volume, and 
shake to dissolve. Add Intemaf standard solution equiva- 
lent to 10% of the finał volume, and dilute with water 
to voiume. 

Sampie stock solution: Nominally 1 mg/mL of anhy- 
drous cydophosphamide in water from Cydophospna- 
mide for Injection 

Sampie solution: 0.5 mg/ml of anhydrous cydophos¬ 
phamide prepared as foflows. Transfer 25 ml of the 
Sampie stock solution and 5 ml of the InternaI standard 
solution into a 50-mL volumetric fiask, and dilute with 
water to volume. 

Chromatographk system 
(See Chromatogropny (621), System Suitability.) 

Modę: LC 

Detector: UV .195 nm 
Column: 3.9-mm x 30-cm; packing LI 
FIow ratę: 1.5 ml/min 
Injection yolurrte: 25 pL 
System suitability 
Sample: Standard solution 

[Notę—T he relative retention times for cydophospha- 
mide and ethylparaben are about 0.7 and 1.0, 
respectively.] 

Suitability requirements 

Resolution: NLT 2 between cydophosphamide and 
ethylparaben 

Relative standard deviation: NMT 2% from six repfi- 
cate injections 
Anaiysis 

Sam pies: Standard solution and Sample solution 
Calcutate the percentage of the labeled amount of an¬ 
hydrous cydophosphamide ^HisChNaCbP) in the 
portion of Cydophosphamide for Injection taken; 


SPECIFIC TESTS 

* PH (791) 

Sample solution: Nominally 20 mg/mL of anhydrous 
cydophosphamide, determined 30 min after 
preparatlon 

Acceptance criteria: 3.0-9.0, but the rangę does not 
exceed 3 pH unlts 

* Bacterial Endototcims Test (85): NMT 0.20 USP Endo- 

toxin Unit/mg of cydophosphamide 
■ STERility Tests (71): Meets the reguirements 

* Constituted Solution: At the time of use, it meets the 

reguirements in Injections and Implanted Drug Products 
(1), Specific Tests , Completeness and ciarity of Solutions, 

* Other Requirements: It meets the requirements in label- 

ing (7), Lahels and Labeling for Injectabie Products. 

ADDFTIONAŁ REQUIREMENTS 


Chatige to read: 

* PACKACINC AND STORAOE: Preserve as described in * *Pack- 
aging and Storage Requirements (659), Injection Pockaging, 
Packaging for constitution 9 [ch \.M*yio\7}* Storage at a term 
perature not exceeding 25° is recommended. It will with- 
stand brief exposure to temperatures up to 30“ but is to 
be protected from temperatures above 30°, 
ł USP Reference Stanoards (11) 

USP Cydophosphamide RS 
USP Endotoxin RS 


Cyclophosphamide Tablets 

DEFINITION 

Cydophosphamide Tablets contaln NLT 90.0% and NMT 
110.0% of the labeled amount of anhydrous cydophos¬ 
phamide (GHisCIaNaOaP). 

IDENTIFICATION 

• A. BNFRARED ABSORPTION 

Sample: Extract a portion of finely powdered Tablets, 
equłvalent to 50 mg of cydophospnamfde, with 25 mL 
of chloroform. Filter about 2 ml of the chloroform solu¬ 
tion, mix the filtra te with 500 mg of potassium bro- 
mide, evaporate the chloroform, carefully remoying the 
fast tracę of solvent in a smali yacuum fiask, and use 
the residue to prepare a potassium bromide dispersion. 
Acceptance criteria: The IR absorption spectrum of the 
Sample exhibits maxima, between 6.5 and 14 pm, only 
at the same wavelengths as that of a similar preparatlon 
of USP Cydophosphamide RS. 

* B. The retention time of the major peak of the Sample 

solution corresponds to that of the Standard solution t as 
obtained in the Assoy. 


Result = (Ru/Rs) x (Cj/G) x 100 

Ru = peak response ratio of cydophosphamide to 
that of ethylparaben in the Sample solution 
fis - peak response ratio of cydophosphamide to 
that of ethylparaben in the Standard solution 
G - concentration of USP Cydophosphamide RS in 
the Standard solution (mg/ml) 

Cu - nominał concentration of anhydrous 

cydophosphamide in the Sample solution 
(mg/mL) 

Acceptance criteria: 90.0%-110.0% 

PERFORMANCE TESTS 

* Uniformity of Dosace Unfts (905): Meets the 
reguirements 


ASSAY 

* Procedurę 

Mobile phase: Acetonitrile and water (30:70) 

Interna! standard solution: Dissolve 185 mg of ethyl¬ 
paraben in 250 ml of alcohol in a 1000-mL volumetric 
fiask, and dilute with water to volume. 

Standard solution: 0.5 mg/ml of anhydrous cydophos¬ 
phamide prepared as follows. Transfer a ąuantity of USP 
Cydophosphamide RS into a suitable volumetrit fiask, 
add water equivalent to 50% of the finał volume, and 
shake to dissolve. Add Interna! standard solution equiva- 
lent to 10% of the finał volume, and dilute with water 
to volume. 

Sample stock solution: 1 mg/mL of anhydrous cydo¬ 
phosphamide prepared as follows. Transfer NLT 10 Tab¬ 
lets to a suitable volumetrio fiask. Fili about haif fuli 
with water, shake for 30 min, and dtlute with water to 
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voiume. Pass through fast, fluted filter paper, and dis- 
card the first 40-50 mL of the filtra te. 

Sample solution: 0,5 mg/mL of anhydrous cydophos- 
phamide prepared as foffows. Transfer 25 mL of the 
Sample stock sofution and 5 mL of the internat standard 
solution into a 50-mL voiumetric fiask, and dilute with 
water to volume. 

Chromatographic system 
(See Chromatograpny (62^) / System Suitability.) 

Modę: LC 

Detector: UV 195 nm 
Column: 3.9-mm x 30-cm; packing LI 
Flow ratę: 1,5 mL/min 
Injection voiume: 25 pl 
System suitability 
Sample: Standard solution 

[NOTE—Ihe relative retention times for cyclophospha- 
mide and ethylparaben are 0,7 and 1,0, respectively.] 
Suitability reguirements 

Resolution: NLT 2 between cydophosphamide and 
ethylparaben 

Relative standard deviatron: NMT 2% from six repli- 
cate injections 
Analysis 

Samples: Standard sofution and Sample solution 
Calculate the percentage of the labeled amount of an¬ 
hydrous cyclophosphamide (C 7 H 15 CI 2 N 2 O 2 P) in the 
portion of Tablets taken: 

Result = (lURs) x (Cs/Cu) x 100 

Ru = peak response ratio of cydophosphamide to 
that of ethylparaben in the Sample solution 
flj - peak response ratio of cyclophosphamide to 
that of ethylparaben in the Standard solution 
Q - concentration of USP cyclophosphamide RS in 
the Standard solution (mg/mL) 

Cu - nominał concentration of anhydrous 

cydophosphamide in the Sample solution 
(mg/mL) 

Acceptance criteria; 90.0%-t10,0% 

PERFORMANCE TEST5 
o Dissolution (711) 

Medium: Water; 900 mL, deaerated 
Apparatus 1: 100 rpm 
Time: 45 mrn 

Mobile phase: Acetonitrlle and water (30:70) 

Standard solution: USP Cydophosphamide RS in water 
at a concentration similar to that of the Sample solution 
Sample solution: Pass a portion of solution under test 
through a suitable filter of 0.8-pm porę size, 
Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 195 nm 
Column: 3.9-mm x 30-cm; packing LI 
Flow ratę: 1,5 mL/min 
Injection volume: 50 pL 
System suitability 
Sample: Standard solution 
Suitability requirements 
Tatling factor: NMT 2.0 
Rclative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard sofution and Sample solution 
Calculate the percentage of the labeled amount of an¬ 
hydrous cydophosphamide (OH 15 CI 2 N 2 O 2 P) dissolved: 

Result - (rofr$) x C% x V x (1/0 x 100 

m - peak response of cydophosphamide from the 
Sampte solution 

rj = peak response of cydophosphamide from the 
Standard solution 


Cs = concentration of USP Cydophosphamide RS in 
the Standard solution (mg/mL) 

V = voiume of Medium, 900 mL 
i - label claim (mg/Tablet) 

Toferances: NLT 75% (Q) of the labeled amount of an¬ 
hydrous cyclophosphamide (C 7 H 15 CI 2 N 2 O 2 P) is 
dissolved, 

* UNlFORiyilTY OF DOSAGE UNITS (905) 

Procedurę for content uniformity 
Perchiork acid sofution: 2.35% (v/v) perchloric acid 
in water 

4-(/>Nrtrobenzy!)pyridine solution: 7.5 mg/mL of 
4-(p-nitrobenzyl)pyridine in ethylene glycol 
Sodium hydroxrde solution: 20 mg/mL of sodium hy- 
droxide in diiuted alcohol 

Standard solution: 5GGpg/mL of USP Cyclophospha¬ 
mide RS tn water 

Sample solution: 500 jiq/mL of anhydrous cyclophos¬ 
phamide prepared as foffows. Place 1 Tablet in a suita¬ 
ble volumetnc fiask, fili the fiask about two-thirds fuli 
of water, shake untll the Tablet is completely disinte- 
grated, dilute with water to volume, and filter. Discard 
the first 10 mL of the frltrate, 

Instrumental condltlons 
Modę: Vis 

Analytkal wavelength: 560 nm 
Celi: 1 cm 
Bfank: Water 
Analysis 

Samples: Standard solution and Sample solution 
Place 2,0 mL each of the Sample solution and Stan¬ 
dard solution in separate 27-mm x 170-mm test 
tubes. Treat each tubę as follows, Add 0,7 mL of Per- 
chloric add solution , mix, and heat at 95° for 10 
min. Cool, add 1.0 mL of sodium acetale TS, mix, 
add 1 ,6 ml of 4-(p-Nitrobenzyl)pyridine sofution, mix, 
and heat at 95° for 10 min, Cool, and add 8,0 mL 
of Sodium hydroxide solution. Within 4 min after 
preparation, determine the absorbances of the 
Solutions. 

Calculate the percentage of the labeled amount of 
anhydrous cydophosphamide (C7H15CI2N2O2P) In the 
Tablet taken: 

Result = (AułA s ) x (Cs/Cu) x 100 

A u - absorbance of the Sample solution 
As = absorbance of the Standard solution 

Cs - concentration of USP cydophosphamide R5 in 
the Standard solution (mg/mL) 

Cu - nominał concentration of anhydrous 

cydophosphamide in the Sample solution 
(mg/mL) 

Acceptance criteria: Meet the regulrements 

ADDITIONAL REQUIREMENT5 

* Packaging and Storage: Preserve in tight containers. 

Storage at a temperaturę not exceeding 25° is recom- 
mendecL Tablets will withstand brief exposure to temper- 
atures up to 30° but are to be protected from tempera- 
tures above 30°. 

* USP reference standards (11) 

USP Cyclophosphamide RS 


Cydopropane 

A 

CjHć 42.08 
Cydopropane, 

Cydopropane [75-19-4], 
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» Cyclopropane contains not less than 99.0 per- 
cent, by volume, of C 3 Hg. 

Caution—Cyclopropone is highly flammable. Do 
not use where it rnay be ignited 

Packaging and storage—Presen/e in cytinders. [notę— 
Maintain cylinders of Cyclopropane at 25 ± 2° for not less 
than 6 hours prlor to with dra wing spęd mens for the tests 
and assay, and correct the rcsults to 25° and 760 mm of 
mercury*] 

Labelimg—The labę! bears a warning that cyclopropane is 
highly flammable and is not to be used where it may be 
ignited. 

Ac Sd i ty o r alkaianity —Add 0.3 mL of methyl red TS and 
0.3 mL of bromothymol blue TS to 400 mL of boiling water, 
and boil the solution for 5 minutes. Pour 100 mL of the boil¬ 
ing soiution into each of three color-comparison Lubes 
marked A f B, and C, respectlveiy. To tubę 6 add 0.20 mL of 
0.012 N hydrochloiit add, and to tubę C add 0.40 mL of 
0.012 N hydrochloric add* Insert the stopper in each of the 
tubes, and cool them to room temperaturę. Pass 2000 mL 
of Cyclopropane through the solution in tubę B at a ratę 
requiring about 30 minutes for the passage of the gas: the 
color of the solution in tubę B is no deeper orange-red than 
that in tubę C and no deeper yellow-green than that in tubę 
A 

notę —The vanous detector tubes called for in the respec- 
tive tests are listed under Reagents in the section Reagents, 
(ndkators, and Solutions * 

Garbon dioxide— Place the Container so that when its 
valve is opened, the gaseous phase can be sampled. Con- 
nect one end of a carbon dioxide detector tubę to the Con¬ 
tainer valve, and the other end to a gas flow meter. Pass 
1000 mL of the Cyclopropane through the tubę at a suita- 
ble ratę: the indicator change corresponds Lo not morę than 
0.03%. 

Haiogens—Provtde a 500-mL fiask with a tightly fitting 
two-hole stopper. Through one opening pass a delivery 
tubę bent at right angles and extendinq just beyond the 
lower surface of the stopper, Through me other opening 
insert a capEllary tubę bent at right angles and having a 
borę of 1 ± 0*2 mm, in the same manner. PJace in a 50-mL 
cylinder, having an internal diameter of 2± 0*25 cm, 40 mL 
of a solution containing 850 mg of sodium carbonate in 
1000 mL of water. Provide the cylinder with a two-hole 
stopper, and through one opening pass a right-angle deiiv- 
ery tubę, havinq a borę of 3 + 0.5 mm, to within 2 mm of 
the bottom of the cylinder. The end of the delivery tubę 
that extends out of the cylinder is provlded with an entarge- 
ment 8 ±0.5 cm long havmg an internal diameter of 2 ±0. 
25 cm. Through the other opening in the stopper pass am 
other right-angle defivery tubę, having it extend just below 
the surface of the stopper. Colleet 500 mL of Cyclopropane 
in the fiask* By means of hydrostatic pressure, applied 
through the delivery tubę, force the gas through the caplt 
lary tubę, the water used being previously saturated with 
Cyclopropane. Ignite the gas, place the enlarged end of the 
delivery tubę, connected with the cylinder, around the 
flame, extending the flame one-third of the way into the 
enlargement, Apply suction to the shorter delivery tubę con¬ 
nected with the cylinder, thus drawlng the spent gases 
through the sodium carbonate solution, the period of igni- 
tion of the 500 mL of Cyclopropane requiring approximately 
30 minutes. Make any necessary correction for the amount 
of halogen in the vofume of air used for the rgnition of the 
gas. Transfer the sodium carbonate solution to a 500-mL 
volumetric fiask, and rinse the cylinder thoroughly, collect- 
ing the rinsings in the fiask. Dilute the solution with water 
to volume, and mix. To a 50-mL altguot add suffident nitric 
acid to make it add to litmus paper, and then add 1 mL of 
acid In excess. Prepare a blank containing 0.50 mL of 
0,0012 N hydrochloric add and 4 mL of the sodium carbon- 
ate solution in 46 mL of water, aerdify to litmus with nitric 


acid, then add 1 mL of add in excess and 1 mL of silver 
nitrate TS to each soiution: after 5 minutes any opalescence 
in the solution representlng the Cyclopropane does not ex- 
ceed that in the blank (0.02% as chloride). 

Propylen©, aliene, and other unsaturated hydrocar- 
bom —Place the Container so that when its valve is opened, 
the gaseous phase can be sampled. Connect one end of an 
olefin detector tubę to the Container valve, and the other 
end to a gas flow meter. Pass the Cyclopropane through the 
detector tubę at a suitabfe ratę: the color ot the indicating 
layer of the Lube contents matches the color standard after 
the passage of not less than 400 mL of Cyclopropane (0*9% 
as propylene). 

Assay —Place the Container so that when its valve is 
opened, the gaseous phase can be sampled. Withdraw 
100 mL of Cyclopropane, accurateJy measurecl in a gas bu- 
ret previously fllled with mercury and eguipped with a fevel- 
ing bulb at the lower end. Connect one arm of the buret 
stopcock to a pipet that prevlous!y has been frlled with suL 
furie acid. By appropriate manipufatlon of the stopcock and 
the levetmg bulb, transfer the gas between the pipet and 
the buret, oringing about suffident contact of the gas with 
the acid to reduce the vo!ume of unabsorbed gas to a mini¬ 
mum as measured in the buret. Not morę than 1.0 mL of 
gas remains* 


CytBoserine 

D 


C 3 H fi N z Oz 102.09 
34soxazo1idinone, 4-ammo-, (/?)-, 
(+)-4-Amino-3"isoxa2o]idinone [68-41-7]. 

» Cycloserine has a potency of not less than 
900 fig of C 3 H 6 N20 2 per mg. 

Packaging and storage—Preserve in tight containers* 

USP Reference sfandards (11)— 

USP Cycloserine RS 

Edentifkation—Dissolve about 1 mg in 10 mL of 0,1 N so¬ 
dium hydroxide. To I mL of the resulting solution add 3 ml 
of 1 N acetic acid and 1 mL of a mixture, prepared 1 hour 
before use, of equal parts of sodium nitroprusside solution 
(1 in 25) and 4 N sodium hydroxide: a biue color gradually 
develops. 

Condensation products—Its absorptivity (see UltravioIet - 
Visible Spectroscopy (857)) at 285 nm, determined in a 0.1 N 
sodium hydroxide solution containing 0.40 mg per mL is 
not morę than 0.80. 

Spedfic rotation (7815): between 108° and 114°. 

Test soiution: 50 mg per mL, in 2 H sodium hydroxide. 
CrystaBlinity (695): meets the requirements. 
pH (791): between 5.5 and 6.5, in a solution (1 in 10). 

Lass on drying (731)—Dry about 100 mg in a capillary- 
sloppered bottle in vacuum at 60* for 3 hours: it loses not 
morę than 1,0% of its weight. 

Residue on ignśtion (281): not morę than 0*5%, the char- 
red residue being moistened with 2 ml of nitric acid and 
5 drops of sulfuric add. 

Assay— 

pH 6.8 Phosphate buffer —Prepare as dlrected in Buffer So¬ 
lutions under Solutions in the section Reagents, tndkators , 
and Solutions. 

Mobile phase —Dissolve 0.5 g of sodium 1 -de- 
canesulfonate in 800 mL of water, add 50 mL of acetonitrile 
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and 5 mL of glacial acetic acid, and mix. Adjust with 1 N 
sodium hydrom ide to a pH of 4.4. Fil ter, and degas. Make 
adjustments if necessary (see System Suitability under Chro- 
matogrophy (621 )). 

Standard preporation —Quantitatively drssolve an accu- 
rately weighed guantity of USP Cydoserine RS m pH 6.8 
Phosphate buffer to obtafn a sofution having a known con- 
centration of about 0.4 mg per ml. 

Assay preporation —Transfer about 20 mg of Cydoserine, 
accurately weighed, to a 50-mL volumetric fiask, dissolve in 
and di lute with pH 6.8 Phosphate buffer to volume, and mix, 

Chromatographic system (see C/iromofogrop/iy {621))—The 
liquid chromatograph is eauipped with a 219-nm detector 
and a 4.6-mm x 25-cm column that contains 5-pm packing 
Lt, The flow ratę is about 1 mL per minutę. The column 
temperaturę is maintatned at about 30°. Chromatograph 
the Standard preporation , and record the peak responses as 
directed for Procedurę: the tailing factor is not morę than 
1 . 8 ; and the relative standard deviation for replEcate injec- 
tions is not morę than 2 . 0 %, 

Procedurę —Separately inject equal volumes (about lOpL) 
of the Standard preporation and the Assay preporation into 
the chromatograph, record the chroma tograms, and meas- 
ure the peak responses for cydoserine. Calculate the quan* 
tity, in ug, of CjHjShO* in each mg of Cydoserine taken by 
the formula: 

5Q t 0QQ[CJW)(ru / fs) 

in which C is the concentration, in mg per mL, of USP Cyc¬ 
loserine RS In the Standard preporation; W is the guantity, in 
mg, of Cydoserine taken to prepare the Assay preporation; 
and r v and n are the peak responses for cydoserine ob¬ 
tained from the Assay preporation and the Standard preparcr- 
tion, respectively« 


Cydoserine Capsules 

» Cydoserine Capsules contain not less than 
90.0 percent and not morę than 120.0 percent of 
the labeled amount of cydoserine (C 3 H 6 N 2 02 ). 

Fackagmg and storage“Preserve in tight containers. 

USP Reference standards {11)— 

USP Cydoserine RS 

Identification —Shake a quantity of the contents of Cap- 
sufes, equivalent to about 10 mg of cycloserine, with 
100 mL of 0.1 N sodium hydroxide, and fi fan 1 mL of the 
f ii tratę so obtained responas to the Identification test under 
Cydoserine. 

Dissolution (211)— 

Medium: pH 6.8 Phosphate buffer (see Buffer Solutions 
under Solutions in the section Reagents, indicators , and Solu¬ 
tions); 900 mL, 

Apparatus 1: 100 rpm. 

Time: 30 minutes, 

Determine the amount of OHćNjOj dissolved by emplny- 
ing the following method. 

pH 6.8 Phosphate buffer, Mobile phase t and Chromato- 
graphk system —Proceed as directed in the Assoy. 

Standard solution —Quantitatively dissolve an accurately 
weighed quantity of USP Cydoserine RS in pH 6.8 Phosphate 
buffer to obtain a solution naving a known concentration of 
about 0,25 mg per mL, 

Test solution —Use a filtered portion of the solution under 
test. 

Procedurę —Separately inject equal volumes (about ItfjiL) 
of the Standard solution and the Test solution into the chro¬ 


matograph, record the chromatograms, and measure the 
peak responses for cydoserine. Calculate the guantity, in 
mg, of cydoserine (CiHńNbOz) di$solved by the formula: 

900 CfrWrs) 

in which C is the concentration, in mg per mL, of USP Cyc¬ 
loserine RS in the Standard solution; and r u and n are the 
peak responses for cydoserine obtained from the Tesf solu¬ 
tion and the Standard solution , respeetivefy. 

Tolerances —Not fess than 80% (Q) of the labeled amount 
of is dissolved in 30 minutes, 

Uniformity of dosage units (905): meet the requtre- 
ments. 

Loss on drying {731)—-Dry about 100 mg of the contents 
of Capsules in a capillary-stoppered bottle in vacuum at 60° 
for 3 hours: it loses not morę than 1.0% of its weight. 

Assay— 

pH 6.8 Phosphate buffer, Mobile phase, Standard prepara- 
tion, and Chromatographic system —Proceed as directed in 
the Assay under Cydoserine. 

Assay preporation —Remove, as completely as possibie, 
the contents of not fewer than 20 Capsules. Transfer an ac* 
curately weighed port i on of the powder, equivaient to 
about 100 mg of cydoserine, to a 250-rnL vo!umetrie fiask, 
dilute with pH 6.8 Phosphate buffer to volume, mix, and 
filter 

Procedurę— Proceed as directed in the Assay under Cyc¬ 
loserine. Calculate the guantity, in mg, of cydoserine 
(C 3 H 6 N 2 G 2 ) tn the portion of Capsules taken by the formula: 

2SOC(ro/rO 

in which the terms are as defined therein. 


Cydosporine 



C 6 2 Hn,NiiOi 2 1202.61 

Cyclo[[( £)-(2 5,3 tf,4R)-3-hyd roxy-4-methyL2-(methylamino)- 
6-octenoyl]-L‘2-aminoDutyryhN-methyig]ycyL/V-methyLL- 
leu cyl va ly I -N-m ethyI -t- I e ucyI - 1 -a la n yI -o- a f a ny I - N-m e thy I - 
L-1 eu cy I - N- m et hyl -L-ieu cy \-N- m et h y I -1 -va ly I ]; 

[R4R*,/f*-(£)]]-Cycfic(L-aianyhD-aianyLN-methyl-L4eucyl-N- 
methyi-L-leucyl-N-meLhyl-L-valyl-3-hydroxy-N,4-dimethyl-L- 
2 -a m i n 0-6 - octen oy I-L-a-a m i n ob u ty ry I -/V- m e t hylg !y cy I - N- 
methyl-L-leucyl-L-vaiyl-A/-methyl-L-!eucyl) [59865-13-3], 

DEfiNITION 

Cydosporine contains NLT 97.0% and NMT 101.5% of 
cydosporine A (CńzHinNnO^), caiculated on the dried 
basis. 

IDENTIFICATION 

* A. The retention time of the major peak of the Sample 
solution corresponds to that of the standard solution , as 
obtained in the Assay. 
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ASSAY 
o Procedurę 

Mobile phase: Acetonitrlle, ferf-butyl methyj ether, 
water, and phosphoric add (430:50:520:1) 

Diluent: Acetonitrile and water (1:1) 

System suitability solution: 1,25 mg/mL of USP 
Cydosporine Resolution Mixture RS m Diluent 
Standard solution: 1.25 mg/mL of USP Cydosporine 
RS in Diluent 

Sample solution: 1,25 mg/mL of Cydosporine in 
Diluent 

Chromatographic system 

(See Cbromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 210 nm 

Column: 4-mm x 25-cm; 3- to 5-pm packing LI; with 
0.25-mm x 1-m stainless Steel tubing connected to the 
column Net 

Column temperaturę: 80°. The tubing and column 
are mamtained at 80°, to ensure that the Mobile phase 
entering the column is heated to 80 L \ 

Flow ratę: 1,2mL/min 
Injectlon volume: 20 pL 
System suitability 

Samples: System suita bil i ty solution and Standard 
solution 

[Notę—T he relative retention times for cydosporine U 
and cydosporine are 0,95 and 1.0, respectively.] 

Suitability reguirements 

Resolution: NIT 1.0 between cydosporine U and 
cydosporine, System suitability solution 
Relative standard deviation: NMT 1.0%, Standard 
solution 

Analysis 

Samples: Standard solution and Sample solution 
Calrulate Ihe perrenfage of cydosporine 
(Ce^HniNiiO^) in the portion of Cydosporine taken: 

Result = (ru/fs) x (Q/Cu) x P x 100 

r 0 - peak area of cydosporine from the Sample 
solution 

fs - peak area of cydosporine from the Standard 
solution 

Cs - eon centra ti on of the Standard solution 
(mg/mL) 

Cu ~ concentration of the Sample solution (mg/mL) 

P - potency of cydosporine in USP Cydosporine 
RS (mg/mg) 

Acceptance criteria: 97.0%-l 01.5% on the dried basis 

IMPURITIES 


Delete the fołlowing: 

# * Heavy Metals, Method II (231): NMT 20 ppm® (OffkraJ 1 - 

|ao20f 8) 

a ORGANIC BMPUR1TIE5 

Mobile phase, Diluent, System suitability solution, 
Sample solution, and Chromatographic system: Pro- 
ceed as directed in the Assoy. 

Standard solution: 0.01 mg/mL of USP Cydosporine 
RS in Diluent 
System suitability 

Samples: System suitability solution and Standard 
solution 

[Notę—T he relative retention times for cydosporine U 
and cydosporine are 0*95 and 1,0, respectively ] 

Suitability requirements 

Resolution: NLT 1.0 between cydosporine U and 
cydosporine, System suitability solution 
Relative standard deviation: NMT 10.0%, Standard 
solution 


Analysis 

Samples: Standard solution and Sample solution 
CalcuJate the percentage of each impurity in the por¬ 
tion of Cydosporine ta Ren: 

Result - (ruin) x (O/ Cu) x P x 100 

r v = peak area of an tndividual impurity from the 
Sample solution 

r$ = peak area of cydosporine from the Standard 
solution 

Cs - concentration of the Standard solution 
(mg/mL) 

Cu = concentration of the Sample solution (mg/mL) 

P = potency of cydosporine in USP Cydosporine 
RS (mg/mg) 

Acceptance criteria 
Reporting threshold is 0.05%. 

Any individual impurity: NMT 0.7% 

Total impurities: NMT 1.5% 

SPEC3FIC TESTS 
a LOSS ON DRYING (731) 

Sample: 100 mg 

Analysis: Dry in a capillary-stoppered bottle under vac- 
uum at a pressure not exceeding 5 mm of mercury at 
60° for 3 h. 

Acceptance criteria: NMT 2.0% 

ADDITIONAL REQUIREMENTS 

• Packaging and Storage: Preserve in tight, Jight-resistant 

containers. 

* USP Reference Standards (11) 

USP Cydosporine RS 
USP Cydosporine Resolution Mixture RS 
This is a 100:1 (w/w) mixture of cydosporine and 
cydosporine U. The Chemical namc for cydosporine U 
is given below. 

Cydo[[(f)-(25,3/?,4R)-3-hydroxy-4-methyf-2-(methyl- 
amino)-6-octenoyl]-L-2-aminobutyryl-A/-methylglycyl-N“ 
methy I-L-leucy l-L-va ly]-L-Eeucyl-L-afany3-D-alanyl-/V- 
methy Li-leucy LN-m ethyl-L-1 eucy LN-methy l-L-valy I]. 
C 61 Hto9NiiO, a 1188.58 


Cyclosporiirce CapsiaBes 

- Cydosporine Capsuies contain not less than 
90.0 percent and not morę than ^ 10.0 percent of 
the labeled amount of cydosporine 
(C 62 HmNnO, 2 ). 

Packagiing and storage—Preserve in tight containers, and 
storę at controlted room temperaturę. 

Identification—The retention time of the major peak in 
the chromatogram of the 4ssov preparation corresponds to 
that in the chromatogram of the Standard preparation i, as 
obtained in the Assoy. 

Dissolutiori (711)— 

WHERE CAP5ULE5 CONTAIN LIQUID— 

Medium: water; 500 mL. 

Apparatus 2: 50 rpm, 

Time: 15 minutes. 

Procedurę—Place 1 Capsule in each vessel, and alfow the 
Capsule to sink to the bottom of the vessel before startmg 
rotation of the blade, Observe the Capsuies, and record tne 
time taken for each Capsule shell to rupture* 

Tolerances —The requirements are met if all of the Cap- 
sules tested rupture in not morę than 15 minutes. If 1 or 2 
of the Capsuies rupture in morę than 15 but not morę than 
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30 minutes, repeat the test on 1 2 additional Capsules, Not 
morę than 2 of the total of 18 Capsules tested rupture in 
morę than 15 but not morę than 30 minutes* 

WHERE CAPSULES CONTAIN POWDER— 

Medium: OJ N hydrochloric acid containing 0*5% of 
sodlum lauryl sulfate; 1000 mL 

Apparatus 1: 150 rpm* 

Time: 90 minutes. 

Determine the amount ot CajHntNnOu dlssolved by em- 
ploying the foliowi ng method. 

Mobfte phase —Prepare a filtered and degassed mixture of 
acetonitriie, water, methanol, and phosphorfc acid 
(900:450:50:0.5)* Make adjustments if necessary (see System 
Suitability under Chromatography <621)), 

Standard solution ^Quantitatively dissolve an accurately 
weighed quantity of USP Cyclosporine RS in Dissoiution Me¬ 
dium to obtain a solution having a known concentration of 
about 0.00U mg per mL, i being the labeled quantity, in 
mg, of cyclosporine in each Capsule, Transfer 25.0 mL of 
this solution to a 50-mL volumetric fiask, dilufe with aceto¬ 
ni tri le to volume, and mlx. This solution contalns about 
0.00051 mg of USP Cyclosporine RS per mL 

Test solution —Filter a pardon of the solution under test. 
Transfer 5.0 mL of the frltrate to a 10-mL volumętne fiask, 
dilute with acetonitriie to volume, and mix. 

Chromatographic system (see Chromatography (621))—The 
liquid chromatograph is eauipped with a 21 G-nm detector 
and a 4.6-mm x 25-cm column that contains packing LI 
and is maintained at a constant temperaturę of about 80°, 
The flow ratę is about 2 mL per minutę. Chromatograph the 
Standard solution, and record the peak areas as directed for 
Procedurę: the column efficiency is not less than 700 theo- 
retical plates; and the relative standard deviation for replh 
ca te tnjections is not morę than 2.0%. 

Procedurę— Separately injeot equa! volumes (about 10 jliL) 
of the solution estimated to contain 0.1 mg of cyclosporine 
per mL, or 40 pL of the solution estimated to contain 
0,025 mg of cyclosporine per mL) of the Standard solution 
and the Test solution into the chromatograph, record the 
chromatograms, and measure the areas for the major peaks. 
Calculate the quantity, in mg, of C«HmNnOia dissolved by 
the formula: 

2000C(r w /r s ) 

in which C is the concenLration, in mg per mL, of USP 
Cyclosporine RS in the Standard solution; and and r$ are 
the cyclosporine peak areas obtamed from the Test solution 
and tne Standard solution , respectively, 

Toierances— Not less than 80% (Q) of the labeled amount 
of CfizHmNuOiz is dissolved in 90 minutes, 

Uniformity of dosage units (905): meet the regutre- 
ments. 

Water Determinatkm, Method I (921)—For Capsules that 
contain powder, not morę than 3.5% is found, using finely 
ground Capsule contents. 

Assay— 

WHERE CAPSULES CONTAIN L1QUID— 

Mobile phase and Chromatographic system — Proceed as di¬ 
rected in the Assay under Cydosponne Injection . 

Standard preparation —Dissolve an accurately weighed 
guantlty of USP Cyclosporine RS in dehydrated alcohol to 
obtain a solution naving a known concentration of about 
1 mg per mL. Use this solution promptly after preparation. 

Assay preparation—Using a sharp blade, carefully cut 
open not fewer than 20 Capsules, and with the aid of dehy¬ 
drated alcohol transfer the contents of the Capsules to a 
suitable volumetnc fiask. Wash the blade with dehydrated 
alcohol, and transfer the washings to the volumetric fiask. 


Dilute the contents of the vo!umetric fiask with dehydrated 
alcohol to volume, and mix. Quantitatively dilute an accu¬ 
rately measured volume of this solution with dehydrated al¬ 
cohol to obtain a solution having a concentration of about 
1 mg of cyclosporine per mL. 

Procedurę —Separately inject equal volumes (about 20 pL) 
of the Standard preparation and tne Assay preparation into 
the chromatograph, record the chromatograms, and meas¬ 
ure the areas tor the major peaks. Calculate the guantity, in 
mg, of cyclosporine (C 62 nniN n G u ) j n each Capsule taken 
by the formula: 

a/0)(CP/10OO)(n,/rs) 

in which i is the labeled ouantity, in mg, of cyclosporine in 
each Capsule taken; D is tne concentration, in mg per mL, 
of the Assay preparation, based on the labeled quantity of 
cyclosporine in the Capsules taken and the extent of dilu* 
tion; Cis the concentration, in mg per mL, of USP 
Cyclosporine RS in the Standard preparation; P \s the purity, 
in jag per mg, of USP Cyclosporine RS; and ru and r s are the 
peak areas obtain ed from the Assay preparation and the 
Standard preparation, respeetively, 

WHERE CAPSULES CONTAIN POWDER— 

Mobile phase —Prepare a filtered and degassed mixture of 
acetonitriie, water, methanol, and phosphoric acid 
(605:400:50:0.5). Make adjustments if necessary (see System 
Suitability under Chromatography (621)). 

Diluting sofvent —Prepare a mixture of acetonitriie, tetra- 
hydrofuran, and dehydrated alcohol (9:5:4). 

Standard preparation —Transfer about 25 mg of USP 
Cyclosporine RS, accurately weighed, to a 25 -mL volumetnc 
fiask, Add 2.5 ml of water, and sonicate for 10 minutes. 

Add about 10 mL of Diluting $olvent, sonicate for 5 minutes, 
dilute with Diluting soivent to voiume, and mix. 

Assay stock preparation —Transfer the contents of 20 Cap¬ 
sules to a volumetric fiask of soch capacity, V t in mL, to 
make a finał concentration of 10 mg of cyclosporine per mL 
Add 0.1 V mL of water to the fiask, and sonicate for 10 min¬ 
utes. Add 0.4 V mL of Diluting solvent to the fiask, and soni¬ 
cate for 5 minutes. Dilute with Diluting sofvent to volume, 
and mix. 

Assay preparation —Transfer 5.0 mL of Assay stock prepara¬ 
tion to a 50-mL volumetric fiask, add 5 mL of water, dilute 
with Diluting solvent to volume, and mix, 

Chromatographic system (see Chromatography (621))—'The 
liquid chromatograph is eauipped with a 210-nm detector 
and a 4.6-mm x 25-cm column that contains packing LI 3 
and Is maintained at a constant temperaturę of about 70°. 
The flow ratę Is about 2 mL per minutę. Chromatograph the 
Standard preparation , and record the peak areas as directed 
for Procedurę; the column efficiency is not less than 700 the- 
oretical plates; the tailrng factor is not morę than 1.5; and 
the relative standard deviation for replicate injections is not 
morę than 2.0%. 

Procedurę —Separately inject equal volumes (about 20 pL) 
of the Standard preparation and tne Assay preparation into 
the chromatograph, record the chromatograms, and meas¬ 
ure the areas lor the major peaks. Calculate the quantity, in 
mg, of cyclosporine (C«rlinNnOu) in each Capsule taken 
by the formula: 

10 OĄru/rs) 

In which C is the concentration, in mg per mL, of USP 
Cyclosporine RS in the Standard preparation; V is the vol- 
ume, in mL, of the volumetrrc fiask used to prepare the 
Assay stock preparation; and r u and rs are the cyclosporine 
peak areas obtained from the Assoy preparation and the 
Standard preparation, respectively. 
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Cyclmporine Injection 

DEFINITION 

Cydosporine Injection is a sterile solution of Cydosporine in 
a suitable vehide. It tontains NLT 90,0% and NMT 
1 ] 0,0% of the labeled amount of cydosporine 
(C«H,i,NnO u ). 

IDENTIFICATION 

• A. Thin-Iayer Chromatography 

Solution A: 17 mg/ml of bismuth subnitratę in 20% 
acettc acid 

Solution B; 400 mg/mL of potassium iodide 
Standard solution: 0,5 mg/ml of USP Cydosporine RS 
in methanol 

Sample solution: Nomiftally 0,5 mg/mL of cydosporine 
from Injection In methanol 
Chromatographic system 
(See Chromotograpny (621), ThimLayer Chromato- 
graphy.) 

Adsorbent: 0.25-mm layer of chromatographit silica 
gel mixture 

Application volume: 10 juL 
Developing solvent system 1: Ethyl ether 
Developing solvent system 2: Ethyl acetale, methyl 
ethyl ketone, water, and formie acid (60:40:2:1) 

Spray reagent t: Mix 5 ml of Solution A with 5 ml of 
Solution 8 and 20 ml of glacial acetic acid, and dilute 
with water to lOOmL Prepare freshly. 

Spray reagent 2: Hydrogen peroxide TS 
Analysis 

Samples: Standard solution and Sample solution 
Apply the Standard solution and the Śomple solution to 
the piąte. Alfow the spots to dry in a current of air, 
place the piąte in a suitable chromatographic cham- 
ber, and develop the chromatogram, using Developing 
solvent system 1, until the solvent front has moved 
about three-fourths of the length of the piąte, Remove 
the piąte from the chamber, mark the solvent front, 
and alfow it to dry. Place the piąte in a second chro¬ 
matographic chamber, and deve!op the chromato- 
gram in Developing sofvent system 2 until the solvent 
front has moved about three-fourths of the Jength of 
the piąte. Remove the piąte from the chamber, and 
allow it to dry. Spray the pfate with Spray reagent h 
Im media tely agam spray the piąte with Spray reagent 
2, Cydosporine appears as a brown spot having an R F 
vafue of about 0.45, 

Acceptance criteria: The Rt value of the principal spot 
of the Sample solution corresponds to that of the Stan¬ 
dard solution. Dtsregard any spots at the orfgin. 

• B. The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution, as 
obtained rn the Assay. 

ASSAY 

• Procedurę 

Mobile phase: Aceton itrife, methanol, water, and phos- 
phoric add (550: 50: 400: 0.5) 

Standard solution: 0.5 mg/mL of USP Cydosporine RS 
in methanol. Use this solution promptly after 
preparation. 

Sample solution 1 (where it is represented as being in a 
single-dose Container): Nominally 0,5 mg/mL of 
cydosporine from Injection in methanol, prepared as 
follows. Using a suitable hypodermic needle and sy- 
ringe, withdraw alt of the withdrawabię contents from 1 
Container of Injection, and dilute with methanol. Use 
this solution promptly after preparation. 

Sample solution 2 (where the fabel States the quantity 
of cydosporine in a gjven votume): NominalEy 0,5 mg/ 
mL of cydosporine from Injection in methanol, pre¬ 
pared as follows. Dilute a suitable alfguot of Injection 


with methanol Use this solution promptly after 
preparation, 

Chromatographic system 

(See Chromotograpny (621), System Suita bili ty.) 

Modę: LC 

Detector UV 210 nm 

Column: 4.6-mm x 25-cm; packing LI 6 

Column temperaturę: 7Q* 

Ffow ratę: 1 mL/min 
Injection volume: 20 pL 
System suitabflity 
Sample: Standard solution 
Sultability reguirements 
Ca padły factor: NLT 3-NMT 10 
Column efficiency: NLT 700 theoretical plates 
Tailing factor: NMT 1.5 
Relative standard deviation: NMT 1.5% 

Analysis 

Samples: Standard solution and Sample solution I or 
Sample solution 2 

Calculate the percentage of the labeled amount of 
cydosporine (C^HinNnOu) in the portion of Injection 
taken: 

Result = (Wr s ) x (CsKu) x 100 

tu = peak response from Sample solution 1 or 
Sample solution 2 

rs - peak response from the Standard solution 
Cs = concentration of the Standard solution 
(mtj/mL} 

Cu - nominał concentration of Sample solution I or 
Sample solution 2 (mg/mL) 

Acceptance criteria: 90.0%-110,0% 

OTHER COMPONENTS 

• Content of Alcohol (where present) 

Internal standard solution: n-Propyl alcohol and butyl 
alcohol (3:50) 

Standard stock solution: 64 mg/mL of dehydrated al¬ 
cohol in butyl alcohol 

Standard solution: 12.8 mg/ml of alcohol, prepared as 
follows. Transfer a suitable aliquot of Standard stock so¬ 
lution to a suitable vo!umetric fiask. Add Interna! stan¬ 
dard solution , using 24% of the finał volume, and dilute 
with butyl alcohol to voiume, 

Sample solution: Nominally 12,8 mg/ml of alcohol 
from Injection, prepared as follows. Transfer a suitable 
aliquot of fnjection to a suitable volumetric fiask. Add 
Internal standard solution, using 24% of the finał vol- 
ume, and dilute with butyl alcohol to vo!ume. 
Chromatographic system 
(See Chromotograpny (621), System Sultability.) 

Modę: CC 

Detector: Flame iomzation 

Column: 2-mm x 2-m giass; packed with support S3 
Temperatures 
Injection port: 280 Q 
Detector: 290° 

Column: See Table 1. 


Table 1 


Enitial 

Temperaturę 

n 

Temperaturę 

Ramp 

P/mkO 

FinaJ 

Temperaturę 

n 

Hołd Ume at 
Finał 

Temperaturę 

(mini 

145 

0 

145 

3 

145 

32 

270 

0 


Carrier gas: Nitrogen 
Flow ratę: 35 mL/min 

Injection volume: 1 jaL, [Notę—M ake adjustments, if 
necessary, to obtain satisfactory chromatography,] 
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System suitability 
Sample: Standard solution 

Suitability reguirements: [Notę—T he efution order is 
alcohol, n-propyl alcohol, and butyl alcohol.] 

Relative standard devration: NMT 2.0% 

Anaiysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of alco- 
ho! (C2H5OH) in the portion of Injection taken: 

Result = (Ru/Ri) X (Cs/Cu) x 100 

R v = peak area ratio of alcohol to n-propyl alcohol 
from the Sample solution 

/? 5 = peak area ratio of alcohol to n-propyl alcohol 

from the Standard solution 
Cs - concentration of alcohol in the Standard 
solution (mg/mL) 

Cu = concentration of the Sample solution (mg/mL) 
Acceptance criteria: 80.0%-120.0% of the labeled 
amount 

SPECIFIC TESTS 

o Bacterial Endotoxins Test (85) 

Sample solution: Make a 1:10 dilution of the Injection 
witn Water for Injection, 

Analysrs: Add OJ mL of Sample solution and 0.1 mL of 
appropriately constituted LAL reagent to a suttable py- 
rogemfree test tubę* * Mtx on a vortex mixer for about 5 
s. 

Acceptance criteria: NMT 0,84 USP Endotoxin Unit/mg 
of cyclosporine 

o Sterility Tests (71): Meets the reguirements 

ADDITIONAL R£QUIREMENT5 

* Packaginc and Storage: Presen/e in single-dose or muh 
tiple-dose containers. 

• Labeling: Labei it to Indicate that it is to be diluted with 
a suitable parenteral vehicle before intravenous infusion. 

® USP Reference Standards (11) 

USP Cyclosporine RS 
USP Endotoxin RS 


Cyclosporine Orał SoButiora 

DEFIN1TION 

Cyclosporine Orał Solution is a solution of Cyclosporine in a 
suitable vehtcle. it contains NLT 90.0% and NMT 110.0% 
of the labeled amount of cyclosporine (CaHmNnOiz). 

IDENTIFICATION 

* A. Thin-Łayer Chromatograpny 

Solution A: 1 7 mg/mL of btsmuth subnitrate in 20% 
acetic acid 

Solution B: 400 mg/mL of potassium iodide 
Diluent: Methanol and chloroform (4:1) 

Standard solutron: 1 mg/mL of USP Cyclosporine RS in 
Diluent 

Sampie solution: Nominally 1 mg/mL of cyclosporine 
from Orał Solution in Diluent 
Chromatographic system 

(See Chromatograpny (621), Thin-layer Chromato- 
graphy.) 

Adsorbent: 0.25-mm layer of chromatographic silica 
gel mixture 

Application volume: 10pL 
Developing solvent system 1: Ethyl ether 
Developing solvent system 2: Ethyl acetate, methyl 
ethyl ketone, water, and formie acid (60:40:2:1) 

Spray reagent 1: Mix 5 mL of Solution A with 5 mL of 
Solution B and 20 ml of gfadal acetic acid, and dilute 
with water to 100 mL Prepare freshly. 


Spray reagent 2: Hydrogen peroxfde TS 
Anaiysis 

Samples: Standard solution and Sample solution 
Apply the Standard solution and the Sample solution to 
the piąte. Allow the spots to dry In a current of alr, 
lace the piąte in a suitable chromatographic cham- 
er, and develop the chromatogram, using Developtng 
solvent system l f until the solvent front has moved 
about three-fourths of the length of the piąte. Remove 
the piąte from the cham ber, mark the solvent front, 
and allow it to dry. Place the piąte in a second chro¬ 
matographic cham ber, and devefóp the chromato- 
gram in Developing solvent system 2 until the solvent 
Front has moved about three-fourths of the length of 
the piąte. Remove the piąte from the chamber, and 
allow it to dry. Spray the piąte with Spray reagent L 
Immediately again spray the piąte with Spray reagent 
2 . Cyclosporine appears as a brown spot having an 
value of about 0.45. 

Acceptance criteria: The Rf value of the principal spot 
of the Sample solution corresponds to that of the Stan¬ 
dard solution. Dtsregard any spots at the origin. 

o B. The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution , as 
obtained in the Assay. 

ASSAY 

* Procedurę 

Mobile phase: Acetonitrile, methanol, water, and phos- 
phoric add (550: 50: 400: 0.5) 

Diluent: Methanol and chloroform (4:1) 

Standard solutron: 1 mg/mL of USP Cyclosporine RS in 
Diluent Use this solution promptly after preparation. 
Sample solution: Nominally 1 mg/mL or cyclosporine 
from Orał Solution in Diluent . Use this solution promptly 
after preparation. 

Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Deteetor: UV 210 nm 

Column: 4.6-mm x 25-cm; packlng LI 6 

Column temperaturę: 50° 

Ho w ratę: 1 m L/min 
Injection vo!ume: lOpL 
System suitability 
Sample: Standard solution 
Suitability reguirements 
Capacity factor: 3-10 

Column effidency: NLT 700 theoreticaf plates 

Tarling factor: NMT 1.5 

Relative standard deviation: NMT 1.5% 

Anaiysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
cyclosporine (QzHiiiNuOia) in the portion of Orał 
Solution taken: 

Result “ (ru/r s ) x (C$/Cu) x 100 

r u - peak response from the Sampie solution 

r 5 - peak response from the Standard solution 

Q - concentration of the Standard solution 
(mg/mL) 

Cu - nominał concentration of the Sampie solution 
(mg/mL) 

Acceptance criteria: 90.0%-110.0% 

OTHER CGMPONENT5 

* CONTENT OF Alcohol (where present) 

Interna! standard solution: n-Propyl alcohol and butyl 
alcohol (3:50) 

Standard stock solution: 50 mg/mL of dehydrated al¬ 
cohol in butyl alcohol 

Standard solution: 10 mg/mL of alcohol, prepared as 
follows. Transfer a suitable allguot of Standard stock so - 
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lution to a sui table volumetric fiask, Add Interna! stan¬ 
dard soiution , using 24% of the finał vofume, and dllute 
with butyl alcohol to vo lunie. 

Sample soiution: Nominally 1 0 mg/mL of alcohol from 
Orał Soiution, prepared as follows. Transfer a sujtable 
afiquot of Orał Soiution to a sultable volumetric ffask. 
Adci Interna! standard soiution , using 24% of the finał 
VQ[ume, and dliute with butyl alcohol to vofume. 
Chromatographic system 
(See Chromatography (621), System Suita bili ty.) 

Modę: CC 

Detector: Flame fonization 

Column: 2-mm x 2~m glass; packed with support S3 
Temperatures 
Injection port: 280° 

Detector: 290° 

Column: See Table J. 


Table 1 


initial 

Temperaturę 

n 

Temperatur 

Ramp 

(Yniifi) 

Finał 

Temperatura 

n 

Hołd Time at 
Fina! 

Temperaturę 

(min) 

145 

0 

145 

8 

145 

32 

270 

0 


Carrier gas: Nitrogen 
Flow ratę: 35 mL/min 

injection volume: 1 |iL [Notę—M ake adjustments if 
necessary to obtain satisfactory chromatography.] 
System suita bility 

Sample: Standard soiution. [Notę—T he elutlon order is 
alcohol, n-propyl alcohol, and butyl alcohol.] 
Suitability requ!rements 
Relative standard deviation: NMT 2.0% 

Analysrs 

Samples: Standard soiution and Sample soiution 
Calculate the percentage of the labeled amount of alco- 
hol (C2H5OH) in the portion of Ora! Soiution taken: 

Result = (Ru/R,) x (Q/Cu) x 100 

Ru = peak area ratio of alcohol to n-propyl alcohol 
from the Sample soiution 

R, ~ peak area ratio of alcohol to n-propyl alcohol 
from the Standard soiution 
Q = concentration of the Standard soiution 
(mg/mL) 

C u = concentration of the Sample soiution (mg/mL) 
Acceptance criteria: 80.0%-120.0% of the labeled 
amount 

PERFORMANCE TESTS 

• UNIFORMITY of Dosage Units (905): Meets the require- 
ments for ora! soiution packaged in single-unit containers 

• OEUVERABLE Voliime (698): Meets the requirements for 
orał soiution packaged in multlple-unit containers 

ADDITBONAL REQU1REMENT$ 
o Packaging and Storage: Preserve in tight containers. 
a USP Reference STANDARD5 (11) 

USP Cyclosporine RS 


Cyclosporine Compounded Ophthalmic 
SoBistion, yeterinary 

DEFINITION 

Cyclosporine Compounded Ophthalmic Soiution, Veterinary 
contains NLT 90.0% and NMT 11 0.0% of the labeled 
amount of cyclosporine (CesHmNnOiz). 


Prepare Cyclosporine Compounded Ophthalmic Soiution, 
Veterinary 10 mg/mL as follows (see Pharmaceutical Com- 
pounding—Stenie Preparations (797)). 


Cyclosporine Orał Solutions 
equivalent to 

100 mq of cyclosporine 

Corn Oli, NF t a sufficient 
auantity to make 

10 mL 


a 5andimmune Orał Soiution T00 mg/mL, Novartts Pharmaceutlcals Corpo¬ 
ration, East Hanoyer, NJ, 


Mix the Cyclosporine Orał Soiution with sufficient Corn 0/7 to 
bring to finał voJume and mix thoroughly. Pass the solu- 
tron through a compatible sterile membranę fil ter of 0.22- 
|im porę size into a sterile ophthalmic Container. Replace 
the tip and cap, and rmx we!L [Notę —Cyclosporine Orał 
Soiution Modified is not interchangeable and should not 
be used.] 

ASSAY 
o Procedurę 

Mobile phase: See Table h 


Table 1 


Time 

(min) 

Acetonitrils 

W 

Water 

(%1 

0 

60 

40 

40 

90 

10 

45 

90 

10 

45,05 

60 

40 

55 

60 

40 


Standard soiution: 0.5 mg/mL of cyclosporine pre¬ 
pared from USP Cyclosporine RS in aceton i trile. Mix 
welt to dissolve, 

Sample soiution: Transfer 0,5 mL of Ophthalmic Solu- 
tion, Veteiinary into a IG-mL volumetnc fiask, dilute 
with acetonitriie to volume, and mix welt. Allow the oil 
to separate from the soiution. Once the top layer ap- 
pears elear, transfer about 1 mL of the top layer into an 
amber HPLC vial. 

Chromatographic system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV-Vrs 208 nm 

Column: 4.6-mm x 10-cm; packing LI 

Column temperaturę: 60° 

Flow ratę: 0.5 mL/min 
Injection volume: 10 ul 
System suitability 
Sample: Standard soiution 

[Notę—T he retention time for cyclosporine h about 
34.0 min.] 

Suitability reguirements 
Tailrng factor: NMT 2.0 

Relative standard deviation: NMT 2.0% for repltcate 
injections 
Analysrs 

Samples: Standard soiution and Sample soiution 
Calculate the percentage of the labeled amount of 
cyclosporine (C^HmNnOu) In the portion of 
Ophthalmic Soiution, Veterinary taken: 

Result = (ru/rs) x (C,/Cu) x 100 

ru - peak response of cyclosporine from the 
Sample soiution 

rs - peak response of cyclosporine from the 
Standard soiution 

Q - concentration of USP Cyclosporine RS in the 
Standard soiution (mg/mL) 

Cu - nominał concentration of cyclosporine in the 
Sample soiution (mg/mL) 
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Acceptance criteria: 9Q,O%-11O,0% 

SPECIFIC TESTS 

• Sterility Tests {71}: It meets the requirements, 

» PARTICULATE MATTER IN OPHTHALMIC SOLUTIONS ( 789 ): |t 
meets the requirements. 

ADD9TIONAL REQUIJREft/IENTS 

* Packaging and Storage: Package in sterile ophthalmic 
dropper botties, protected from Irght. Storę at controfled 
room temperaturę. 

9 BeyondUse Datę: In the absence of performing and 
completing a sterility test, the storage conditions for 
High-Risk Level CSPs in Pharmaceutical Compounding — 
Sterile Preparations (797) apply. 

After successful completlon of sterility testing, NMT 180 
days after the datę on which it was compound ed when 
stored at contro!led room temperaturę. 

* Labeling: Label it to indicate that it is for veterinary use 

only, State that it Is intended for use in the eye and to 
not use if a predpitate is present State the Beyond-Use 
Datę. 

• USP Reference Standards {11} 

USP Cydosporine RS 


Cyproheptadine Hydrochloride 


Modę: Direct titration 
Titrant: 0.1 N sodium hydroxide VS 
Endpoint detection: Potentiometric 
Analysis: Dissoive the Sampie in 55 mL of Diluent, and 
titrate with Titrant. Carry out a blank titration, and de- 
termine the volume added between the two points of 
inflettron. Bach mL of 0.1 N sodium hydroficie is equiv- 
alent to 3239 mg of cyproheptadine hydrochloride 
(GnHaiN-HCI). 

Acceptance criteria: 98,5%-100.5% on the anhydmus 
basis 

IMPURITIES 

® RESIDUE ON Ig Ml Tl ON (281): NMT 0.1% 


Defete the following: 

•• Heavy Metals, Method II (231): NMT 30 ppm* comc^i 

JriFt£Qł$)f 

« ORGANIC IMPURITIES 

Buffet: 6.1 g/L of monobasic potassium phosphate, 
prepared as follows* Disso!ve ó.l g of monobasic potas¬ 
sium phosphate in 900 mL of water, adjust with phos- 
phoric acid to a pH of 4.5, and dilute with water to 
1000 mL. 

Sofution A: Acetonitrile and Buffer (40:60) 

Solution B: Acetonitrile and Buffer (60:40) 

Mobile phase: See Tobie 7. 



C 21 H 21 N ■ HCI-r/ahhO 350.88 

C21H21N ■ HCI 323.87 

Pfperidine, 4-(5N-dibenzo[a,c/]cydohepten3-ylideney 
1-methyl-, hydrochloride, sesquihyarate; 
4-(5H-Dibenzo[o,c/|cydohepten3-ylidene)-l-methylpiper- 
idine hydrochloride sesquihydrate [41 354-29-4J, 
Anhydrous [96933-5]. 

DEFINITION 

Cyproheptadine Hydrochloride cantains NLT 98.5% and 
NMT 100.5% of cyproheptadine hydrochloride (C 21 H 21 N ■ 
HCI), caiculated on the anhydrous basis. 

IDENTIFICATION 

* A, Infrared Absorptiom (197K) 

* B. The retention time of the cyproheptadine peak of the 

Sampie solution corresponds to that of the Standard solu- 
tion , as obtained in the test for Organie Impurities. 

* C, 

Sampie solution: 10 mg/mL of Cyproheptadine Hydro¬ 
chloride in methanol 

Analysis: Place 1 drop of the Sampie solution on a fil ter 
paper, dry, and view under short-wavelength UV iight. 
Acceptance criteria: A bright blue fluorescence is 
observed. 

ASSAY 

* Procedurę 

Sampie: 250 mg of Cyproheptadine Hydrochloride 
Diluent: Mlxture of alcohol and 0.01 N hydrochloric 
add (50:5) 

Blank: 55 mL of Diluent 
Titrimetric system 

(See Titrimetry (5 41).) 


Tćable 1 


Time 

Solution A 

Solution B 

(min) 


("Al 

0 

100 

0 

10*0 

100 

0 

10.1 

0 

100 

35.0 

0 

100 


System suitability solution: 0.02 mg/mL each of USP 
Cyproheptadine Hydrochloride RS, USP Cyproheptadine 
Related Compound A RS, USP Amitriptyllne Related 
Compound A RS, and USP Cyproheptadine Related 
Compound C RS in Solution A 
Standard solution: 0.002 mg/mL each of USP 
Cyproheptadine Hydrochloride RS, USP Cyproheptadine 
Related Compound A RS, USP Amitriptyllne Related 
Compound A RS, and USP Cyproheptadine Related 
Compound C RS in Solution A from the System suitabit- 
ity solution 

Sampie solution: 2.0 mg/mL of Cyproheptadine Hydro¬ 
chloride in Solution 4 
Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 230 nm 

Column; 43-mm x 25-cm; 5-pm packing L7 
Flow ratę: 1 mL/min 
Injection voiume: lOpL 
System suitability 

[Notę—S ee Tabfe 2 for the re!ative retention timesj 
Sam pies: System suitability sofution and Standard 

solution 

Suitability reguirements 

Re solution: NLT 7.0 between cyproheptadine and 
cyproheptadine refated compound C, System suitabil¬ 
ity solution 

Relative standard deviation: NMT 15.0% for 
cyproheptadine, Standard solution 
Analysis 

Samples: Standard solution and Sampie solution 
CalcuJate the percentage of cyproheptadine reiated 
compound A, amitriptyllne related compound A, and 
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cyproheptadine related compound C in the portion of 
Cyproheptadine Hydrochloride taken: 

Result = x (Ci/ Q) x 100 

r u - peak response of each related compound from 
the Sample solution 

r% = peak response of the appropriate standard 
from the Standard solution 

Cs = concentration of the appropriate USP 

Reference Standard in the Standard solution 
(mg/mL) 

Cu ^ concentration of Cyproheptadine 

Hydrochloride in the Sample solution 
(mg/mL) 

Calculate the percentage of any individual unknown 
other impurity in the portion of Cyproheptadine 
Hydrochloride taken: 

Result = (ru/rs) x (G/Cu) x 100 

ru = peak response of any indlvidual unknown 
impurity from the Sample solution 

r 5 - peak response of cyproheptadine 

hydrochloride from the Standard solution 

Ci = concentration of USP Cyproheptadine 

Hydrochloride RS in the Standard solution 
(mg/mL) 

Cu = concentration of Cyproheptadine 

Hydrochloride in the Sample solution 
(mg/mL) 

Acceptance criteria: See Tobie 2 , Dtercpard peaks that 

are less than 0.05% of the cyproheptadine peak. 


Tabłe 2 


Name 

Relative 

Re ten tion 
Time 

Acceptance 
Criteria, 
NMT P/o3 

Cyproheptadine related 
comoDund Q 

0.7 

0.15 

CyproheDtadine 

1.0 

_ 

AmftriptyNne related 
compound A* 

2.6 

0.15 

Cyproheptadine rei a te d 
compound A Ę 

3.9 

0.15 

Any indtvidual unknown impurity 

__ 

0-10 

Tota! impurities 

— 

0.5 


a S-(1 Methyhpiperid3ri-4-yl)'5 ft-dibenzo[a, djcydohepten-S-oL 
b Dibenzosuberone. 
c 5H-Drbenzo[0,dJcydoheptene. 


SPECIFIC TESTS 

* ACIDITY 

Sample solution: 40.0 mg/mL of Cyproheptadine Hy¬ 
drochloride in methanol 

Analysis: To 25 mL of the Sample solution add methyl 
red TS, and tltrate with 0.10 N sodium hydroxide. 
Acceptance criteria: NMT 0.15 mL of 0J0 N sodium 
hydroxide h required (0.05% as HCI). 

* Water Determination, Method I (921): 7.0%~9.0% 

ADDITIONAL REQUIREMENTS 

* Packacinc and Storach: Preserve in weli-closed 

containers, 

* USP Reference Standards (11) 

USP Amitriptyline Related Compound A RS 
Dibenzosuberone. 

CiiHiłO 208.26 

USP Cyproheptadine Hydrochloride RS 
USP Cyproheptadine Related Compound A RS 
5 tf-D ioenzofo, djcyc loheptene. 

CisHu 192.26 


USP Cyproheptadine Related Compound C RS 
5-{l-Methyl-piperidin-4-yI)-5H-dibenzo[ądIeyclohepten- 
5-oL 

QiH 2 jNO 305,41 


Cyproheptadine Hydrochloride Orał 
Sofution 


» Cyproheptadine Hydrochloride Orał Solution 
contains not less than 90.0 percent and not morę 
than 110.0 percent of the labeled amount of 
cyproheptadine hydrochloride (CjiHztN ■ HCI). 

Packagltig and storage—Preserve in tight containers. 

USP Reference standards (11)— 

USP Cyproheptadine Hydrochloride RS 
Identification—Place about 50 mL of Orał Solution in a 
separator, add 25 mL of sodium bioarbonate solution (2 in 
100), and extract with three 15-mL portions of isooctane. 
Wash the combined isooctane extracts with 15 mL of so¬ 
dium blcarbonate solution {2 in 100), and dtscard the wash- 
ing. Evaporate the isooctane solution on a steam bath to 
dryness, and di$solve the residue in 1 mL of carbon disul- 
fide, filtering if necessary. Determine the fR absorption spec¬ 
trum as directed under Identification—Organie Nitrogenous 
Bases (181), obtaining the spectrum of USP Cyproheptadine 
Hydrochloride RS as directed: the Orał Solution meets the 
requirements of the test. 
pH (791): between 3.5 and 4.5. 

Assay— 

Metbanesulfonic add solution, Mobile phase , and Chromał* 
ographic system —Proceed as directed in the Assay under 
Cyproheptadine Hydrochloride Tablets, 

Standard preparation —Dissolve an accurately weighed 
quantity of USP Cyproheptadine Hydrochloride RS in Mobile 
phase to obtain a solution having a known concentration of 
about 0.02 mg per mL. 

Assay preparation —Transfer an accurately measured vol- 
ume of Ural Solution, equivalent to about 2 mg of 
cyproheptadine hydrochloride, to a 100-mL voTumetric fiask. 
Dilute with Mobile phase to volume, and mix. Pass the solu- 
tion through a filter having a 0.45-pm or finer porosity. 

Procedurę—Separately inject equal volumes (about lOpL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks. Calculate the quan- 
tity, in mg, of cyproheptadine hydrochloride (C 2 tH 2 iN ■ HCI) 
in the portion of Orał Solution taken by the formula: 

lOOCfo/rj) 

in which C is the concentration, in mg per mL, of USP 
Cyproheptadine Hydrochloride RS in the Standard prepara* 
tion; ano r v and r 5 are the cyproheptadine peak responses 
obtained from the Assay preparation and the Standard prepa¬ 
ration , respectively. 


Cyproheptadine Hydrochloride Tablets 

» Cyproheptadine Hydrochloride Tablets contain 
not less than 90.0 percent and not morę than 
110.0 percent of tne labeled amount of C 21 H 21 N • 
HCI. 
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Packaging and sforage —Preserve in well-dosed contain- 
ers, 

USP Referemce standards (11)-— 

USP Cyproheptadine Hydrochioride RS 
Identification— Tabiets meet the requirements under Iden¬ 
tification—Organie Nitrogenous Bases (181). 

Dissolutson (711) — 

Medium: 0.1 N hydrach loric add; 900 ml 

Apparatus 2: 50 rpm. 

Time: 30 minutes. 

Procedurę —Deternnine the amount of C 21 H 21 N HCI dis* 
solved by employmg UV absorption at the wavelength of 
maximum absorbance at about 285 nm on filtered portions 
of the solution under test, suitably diluted with Dissolution 
Medium, if necessary, in comparison with a Standard solu- 
tton havlng a known concentration of USP Cyproheptadine 
Hydrochioride RS in the same Medium. 

Toierances —Not less than 80% (QJ of the labefed amount 
of C 21 H 21 N ■ HCMs d3ssolved in 30 minutes. 

Uniformity of dosage umts (905): meet the require~ 
ments. 

Assay— 

Methanesulfonk add solution —Prepare a solution of meth- 
anesulfonic acid in water (3:1000). 

Mobile phase —Prepare a filtered and degassed mixture of 
acetonitrile, isopropyl aicohol, and Methanesulfonk acid solu¬ 
tion (20:15:65); wnile mixing adjust with triethylamine to a 
pH of 4,0 ± 0.05. Make adjustments if necessary (see System 
Suitabiiity under Chromatography (621)). 

Standard preparation — Dissolve an accurately weighed 
guantity of USP Cyproheptadine Hydrochioride RS in Mobile 
phase to obtaln a solution having a known concentration of 
about 0,08 mg per ml_. 

Assoy preparation —Transfer a number of Tabiets, accu- 
rately weighed, equiva1ent to 80 mg of cyproheptadine hy- 
drochloride, to a 1 -liter volumetnc fiask, dissolve by sonrea- 
tion in 500 ml of Mobile phase for 15 minutes, and agitate 
for 30 minutes. Dii u te with Mobile phase to voJume, and 
mix. Pass through a filter having a 0.45-jLim or finer poros- 
ity. 

Chromatographk system (see Chromatography (621))—The 
liquid chromatograph is eouipped with a 285-nm detector 
and a 3.9-mm x 15-cm column that contains packing LI. 
The flow ratę is about 1 mL per minutę. Chromatograph the 
Standard preparation, and record the peak responses as di* 
rected for Procedurę: the taili ng factor is not morę than 2.5; 
and the relative standard deviation for replicate injections h 
not morę than 2%, 

Procedurę—Separately inject egual yofumes (about lOpL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks. Calcu late the quan~ 
tity, in mg, of G 1 H 21 N ■ HCI in each of the Tabiets taken by 
the formula: 

1000( C/N)(rufn) 

in which C is the concentration, in mg per mL, of USP 
Cyproheptadine Hydrochioride RS in the Standard prepara¬ 
tion; N is the number of Tabiets taken for the Assay prepara¬ 
tion ; and ro and n are the cyproheptadine peak responses 
obtain ed from the Assay preparation and the Standard prepa¬ 
ration , respectively. 





C 6 Hi 0 N 6 166.18 

N-Cyclopropyi-1,3,5-triazine-2,4,6-tnamine. 
2-Cyclopropy1amino-4,6-dlamino-5-triazine [66215-27-8]. 

» Cyromazine contains not less than 98.0 percent 
and not morę than 102.0 percent of C6H] 0 N6, 
calculated on the dried basis* 

Packaging and storage —Preserve in well-dosed contain- 
ers, 

JLabeiing—tabel it to indicate thaf it Is for veterinary use 
only. 

USP Reference standards (11)— 

USP Cyromazine RS 
Bdentifkation— 

A: Infrared Absorption (197K). 

B: The retention time of the major peak in the chromato- 
gram of the Assay preparation corresponds to that in the 
chromatogram of the Standard preparation , as obtained in 
the Assay, 

Nielting rangę (741): between 219° and 226°. 

Loss on drying (731)—Dry it at 105° to a constant 
weight: it loses not morę than 1,0% of its weight 
Residue on ignifion (281): not morę than 0.1%. 

Assay— 

Mobile phase —Mlx 930 ml of water, 3.72 g of dibasic 
potassium phosphate, and 6.48 g of monobasic potassium 
phosphate. Add 50 mt of methanol and 20 mL of acetoni* 
trile, and mix. Make adjustments if necessary (see System 
Suitabiiity under Chromatography (621)). 

Standard preparation —Dtssolve an accurately weighed 
quantity of USP Cyromazine RS in methanol to obtaln a 
sofution havfng a known concentration of about 0.50 mg 
per mL. Dilute an aiiquot of the resulting solution with Mo¬ 
bile phase to obtain a solution having a known concentra¬ 
tion of about 10 pg per ml. 

Assay preparation— Disso 1 ve an accurately weighed q ua n - 
lity of Cyromazine in methanol to obtain a solution having 
a known concentration of about 0.50 mq per mL. Dilute an 
aliquot of the resulting solution with Mobile phase to obtain 
a solution having a known concentration of about lOpg per 
mL, 

Chromatographic system (see Chromatography {62 1))—The 
[iquid chromatograph is eauipped with a 214-nm detector 
and a 4,6-mm x 25-cm column that contains 5*pm packing 
LI . The flow ratę is about 2.0 mL per minutę, Chromato¬ 
graph the Standard preparation, and record the peak re¬ 
sponses as di rected for Procedurę: the column efficiency is 
not less than 3000 theoretical plates; and the relative stan¬ 
dard devlation for replicate injections ts not morę than 
2,0%. 

Procedurę —Separately inject equa! vojumes (about 20 ^L) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks. Calcu la te the con- 
tent, in percentage, of in the portion of Cyroma¬ 

zine taken by the formula: 

100(Q fCu)(ru/rs) 

in which G is the concentration, in ug per mL, of USP Cyro¬ 
mazine RS in the Standard preparation; Cu is the concentra¬ 
tion, In pg per mL, of Cyromazine in the Assay preparation; 
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and fu and Cs are the peak responses obtained from the 
Assoy preparation and the Standard preparation, respectively. 


Cysteinę Hydrach loncie 





C 5 H 7 N0 2 S ■ HC1 ■ HzO 175.63 

CjHyNOaS-HCI 157.62 

L-Cysteine hydrochloride monohydrate [7048-04-6]. 
Annydrous [52-89-1], 

DEFINITION 

Cysteinę Hydrochloride is L-cysteine hydrochloride monohy¬ 
drate and contains NLT 98.5% and NMT 101.5% of L- 
cysteine hydrochloride (C 3 H 7 NO 2 S ■ HCI), calculated on 
tne dried oasis. 

IDENTIFICATION 

* A. Infrared Absorption (197K) 

ASSAY 

* Procedurę 

Sample: 250 mg of Cystetne Hydrochloride 
Blank: Proceed as directed in tne Analysis without the 
Sample . 

Titrimetric system 
(See Titrimetry {541}.) 

Modę: Residual Litration 
Titrant: 0.1 N iodine VS 
Back-titrant: OJ N sodium throsulfate V5 
Endpoint detection: Visual 

Analysis: Transfer the Sample to an iodine fiask. Add 
20.0 m!_ of water and 4 g of potassium iodide, and mix, 
Cool the solution in an ice bath, and add 5 mL of 3 N 
hydrochlork acid and 25.0 mL of 0.1 N iodine V5. In¬ 
sert the stopper, and allow to stand in the dark for 20 
min, while remaining in the ice bath. Utratę the exce$s 
iodine with the Bock titrant. Add 3 ml of starch TS as 
the endpoint is approached. Perform the Blank 
determination. 

Caloifate the percentage of cysteinę hydrochloride 
(C 3 H 7 NG 2 S ■ HCI) in tne portion of Cysteinę Hydrochio- 
ride taken: 

Result = {[(14- 1/s) x N x F\JW} x 100 

V s - Back-titrant volume consumed by the Blank 
(mL) 

Vi = Back-titrant volume consumed by the Sample 
(mL) 

N = actual norma lity of the Back-titrant (mEq/mL) 

F ~ equtvaiency factor, 157.6 mg/m£q 

W - Sample weight (mg) 

Acceptance critena; 98.5%-J01.5% on the dried basis 

IMPURITIES 

* HE5IDUE ON IGNITION (281): NMT 0.4% 

* Chldride and Sulfate (221), Sulfate 

Standard solution: 0JO mL of 0.020 N suffuric add 
Sample: 0.33 g of Cysternę Hydrochloride 
Acceptance critena: NMT 0.03% 

* Iron (241): NMT 30 ppm 


De te te the foflowing: 

*• Heaw Metals (231), Method I: NMT 15 ppm. (oiiio.ii i 

|.irv20l fi) 


• RELATED Compounds 

ATEthylmaleimide solution; 40 mg/mL of N- 
ethyfmaleimide in alcohol 

Standard stock solution: Dissolve 20 mg of USP L-Cys- 
teine Hydrochloride RS in 10.0 mL of water. Add 
10.0 mL of N-Ethytmafelmide sofution , and mix. Allow 
the solution to stand for 5 min before using. 

Standard solution: 0.05 mg/mL from Standard stock so¬ 
fo don in water. [NOTĘ — Thts solution has a eon centra 
tion equlvalent to 0.5% of that of the Sample solution Ą 
System suitability solution: Transfer 10 mg of USP L- 
Tyrosine RS and 10 mL of the Standard stock solution to 
a 25-mL voliimetric fiask. Dilute with water to volume. 
Sample stock sofution: Transfer 0.2 g of Cysteinę Hy- 
drochloride to a 10-mL volumetric fiask. Dissolve and 
dilute with water to volume. 

Sample solution: To 5.0 mL of the Sample stock solution 
ada 5.0 mL of N-Ethylmaleimide sofution, and mix, Allow 
the solution to stand for 5 min before using. 
Chromatographk system 
(See Chromatograpny (621), Thin-Layer Chromato- 
graphy.) 

Modę: TLC 

Adsorbent: 0.25-mm layer of chromatographk sifica 
gel mixture 

Application volume: 5 pL 

Developmg sofvent system: Butyl alcohol, glaciaf ace- 
tic acid, and water (3:1:1) 

Spray reagent: 2 mg/mL of ninhydrin in a mixiure of 
butyl alcohol and 2N acetic acid (95:5) 

System suitability 

Suitability reguirements: The chromatogram of the 
System suitability solution exhiblts two clearty separated 
spots, 

Analysis 

Samples: Standard sofution, System suitability solution , 
and Sample solution 

After air-drying the piąte, spray with Spray reagent , and 
heat between 100° and 105° for 15 min, Examine the 
piąte under whfte light 

Acceptance criteria: Any secondary spot of the Sample 
solution is not larger or morę intense than the principal 
spot of the Standard solution. 

Individual Impurities: NMT 0.5% 

Total impurities: NMT 2.0% 

SPECIFIC TE5T5 

• Optical Rotation {781S), Procedures, Spedfic Rotation 

Sample solution: 80 mg/mL in 6 N hydrochlork acid 
Acceptance criteria: +5.7° to +6.8° 

Chartge to read: 

• Loss ON Dryjng (731) 

Analysis: *Dry at room temperaturę for 24 h in a vac- 
uum deskcator using a sukable desiccant and maintain- 
tng a pressure of NMT 5 mm of mercury (Hg), AW c 
Acceptance criteria: S.0%-12.0% 

ADDITIONAL REQUIREMENTS 

• Packaging and Storage: Preserve in well-closed 

containers. 

• USP reference standards (11) 

USP L-Cysteine Hydrochloride RS 
USP L-Tyrosine RS 


Cysteinę Hydrochloride Injection 

» Cysteinę Hydrochloride Injection is a sterile so¬ 
lution of Cysteinę Hydrochloride in Water for In- 
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jection. It contains not less than 85.0 percent and 
not morę than 115.0 percent of the labeted 
amount of C 3 H 7 NO 25 ■ HCI - H 2 0* 

Packaglng and storage—Preserye in single-dose or multi- 
ple-dose containers, preferably of Type \ glass. 

USP Reference standard* (11)— 

USP i-Cysteinę Hydrorhlnride RS 
USP Endotoxin RS 

KdentEfkatlon— 

A: To 2 mL of Injectton add 3 mL of water, and mix. Add 
10 mL of cupric sulfate T$: a bluish-gray predpitate is 
formed. 

B: To 2 mL of Injection add 3 mL of water, and mix. Add 
2 mL of 3 N sodium hvdroxide and 2 drops of sodium nitro- 
ferricyanide solution (1 in 20): a red-purple color is pro- 
duced, and it rapidly changes to yellow. 

BactedaE Indotoxins Test (85)—It contains not morę 
than 0.7 USP Endotoxin Unit per mg of cysteinę hydrochlo- 
ride. 

ptt (791): between 1,0 and 2,5* 


Dełete the following: 

*Heavy metals, Method II (231): 2 ppm** (ofnda 1 * 1 * 1 . 2018 ) 

Other requirements—It meets the reąuirements under In- 
jecthns and Implanted Drug Products (1), 

Assay— 

Standard stock preparation —Dissolve an accurately 
weighed guantity of USP i-Cysteine Hydrochloride RS in ni¬ 
trogen-saturated water to obtain a sofution having a known 
concentration of about 1 mg per mL 

Standard preparation —Transfer 20.0 mL of Standard stock 
preparation to a 200-mL volumetric fiask, di lute with nitro- 
gen-saturated 1.0 N sodium hydroxtde to volume, and mix. 

Assay preparation—D \\u te an accuratety measured vo!ume 
of injection, equivalent to about 250 mg of cysternę hydro- 
chlonde, quantitatively and stepwise with nitrogen-saturated 
1,0 N sodium hydroxide, to obtain a solution having a con¬ 
centration of about 0.1 mg per mL. 

Procedurę —Transfer a suitable amount of Standard prepa¬ 
ration to a polarographic celL With mercury dropping from 
the electrode, lower the dropping mercury electrode of a 
poJarograph so that the end is submerged in the liquid. 
Bubble oxygen-free, water-saturated nitrogen through the 
liquid for 15 minutes, Record the polarogram from -0,2 volt 
to -1 *10 voits, using a saturated calomef electrode as the 
reference electrode, In a similar manner, record the po- 
larograms obtained using portions of the Assay preparation 
and of the nitrogen-saturated 1.0 N sodium hydraxide. De- 
termine the height of the diffusion current wave at -0.4 
volt Calculate the quantity, in mg, of C3H7NG2S - HCI H 2 O 
in each ml of the Injection taken by the formula: 

2500 (CfV)W«)u/m 

in which C is the concentration, in mg per mL, of USP l- 
Cysteinę Hydrochionde RS. In the Stanaard preparation, V Is 
the volume, in mL, of tnjectfon taken; and (la)u and (/d)s are 
the obsen/ed diffusion currents, corrected for the diffusion 
current of the 0,1 N sodium hydroxide, of the Assay prepa¬ 
ration and the Standard preparation f respectiveiy. 


Cytarabirse 

J \h 

C^HuNaOs 243.22 

2(1 H)-Pyrimidinone, 4-ammo-]-/3-D-arabinofuranosyl-; 

1 -/3-o-Arabinofuranosylcytosine [147-94-4], 

DEFINITION 

Cytarabine contains NLT 98,0% and NMT 102.0% of 
cytarabine (G^HnNaGs), calculated on the dried basis. 

IDENTIFICATION 

• A. INFRARED ABSORPTION (197M) 

Sample: Previously dried at a pressure not exceeding 
5 mm of mercury at 60° for 3 h 
Acceptance criteria: Meets the requirements 

* B. The retention time of the major peak of the Sample 

sokftion corresponds to that of tne Standard solution , as 
obtained in the Assoy. 

ASSAY 

# Procedurę 

Solution A: 0.73 g/L of monobask sodium phosphate 
and 1.4 g/L of dibasie sodium phosphate in water 
Mobile phase: Methanol and Solution A (5:95) 

Standard solution: 0,1 mg/mL of USP Cytarabine RS in 
water 

System suitability solution: 0,1 mg/mL each of USP 
Uranii Arabinoside RS and USP Cytarabine RS in water 
prepared as follows, Dissolve USP Uracil Arabinoside RS 
in Standard solution . 

Sample solution: 0.1 mg/mL of Cytarabine in water 
Chromatographk system 
(See Chromatography (62}), System Suitability,) 

Modę: LC 

Detector: UV 254 nm 
Column: 4.6-mm x 25-cm; packing LI 
Fiow ratę: 1.0 mL/min 
injection vo!ume: 10 j,lL 

[Notę—A fter chromatography has been completed, 
flush the column with a mixture of water and metha¬ 
nol (7:3)0 
System suitability 

Samples: Standard solution and System suitability 
solution 

[NOTi —The reiatiye retention times for cytarabine and 
uracil arabinoside are about 1.0 and 1.3, 
respectivelyO 
Suitability requirements 

Resolution: NLT 2,5 between cytarabine and uracil 
arabinoside, System suitability solution 
Reiatiye standard deviation: NMT 2.0%, Standard 
solution 
An a łysi s 

Samples: Standard solution and Sample solution 
Calculate the percentage of cytarabine (C^HuNaOs) in 
the portion of Cytarabine taken: 

Result = (fy/rs) x (Ci/Cu) x 100 

r v = peak response from the Sample solution 

r* = peak response from the Standard solution 

Cs - concentration of USP Cytarabine RS in the 
Standard solution (mg/mL) 

Cu - concentration of Cytarabine in the Sample 
solution (mg/mL) 

Acceptance criteria: 98,0%-102.0% on the dried 
basis 
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IMPURfTIES 

* Residue ON Ignition (281): NMT 0.5% 

Delete the following: 

** Heavy Metals, Method U (231): NMT 10 ppm# i- 

IłnJOlS) 

* ORGANIC iMPURITiES 

Buffer: 0.01 M monobasic sodium phosphate and 0,01 
M dibasic sodium phosphate. Adjust with OJ M sodium 
hydroxEde or OJ M phosphonc acid to a pH of 7.0. 

Solution A: Methanol and Buffer (2:98). Prepare this so¬ 
fy don fresh daily. 

Solution B: Methanol and Buffer (30:70). Prepare this 
solution fresh daily. 

Mobile phase: See Tobie h 


Table 1 


Time 

(min) 

Solution A 
(W 

Solution B 
<%> 

0 

100 

0 

10 

100 

0 

20 

0 

T00 

25 

0 

100 

30 

100 

0 

50 

100 

0 


System suitability solution: 0,02 mg/mL of uridine, 
0.02 mg/ml of USP Uracif Arabinoside RS, and 5.0 mg/ 
ml of USP Cytarabine RS in water 
Standard solution: 4 jug/mL of USP Cytarabine RS in 
water 

Sample solution: 5 mg/ml of Cytarabine in water. Pre¬ 
pare this solution fresh daily. 

Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 
Column: 4.6-mm x 25-em; packing LI 
Flow ratę: 1 mL/min 
Injection yoiume: 20 pL 
System suitability 

Samples: System suitability solution and Standard 
solution 

Suitability reguirements 

Resokition: NLT 1.25 between cytarabine and uri- 
dine, System suitability solution 
Relative standard deviation: NMT 3,0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sampie solution 
Calculate the percentage of each impurity in the por- 
tion of Cytarabine taken: 

Result = (rufrs) x (Cs/Cu) x (l/f) x 100 

fu - peak response of each Impurity from the 
Sample solution 

r$ = peak response of USP Cytarabine RS from the 
Standard solution 

Ci = concentration of USP Cytarabine RS in the 
Sto ndard solution (mg/mL) 

Cu - concentration of Cytarabine in the Sample 
solution (mg/mL) 

F - relatiye response factor for each mdividual 
impurity, see Tobie 2 
Acceptance criteria 
lndividual impurities: See Tobie 2, 


Table 2 


Name 

Re lat i ve 
Retention 
Time 

ftelatlve 

Response 

Factor 

At ceptance 
Criteria, 
NMTĆ%) 

lmouritv 1 

0.38 

1.5 

0.10 

fmpuritv 2 

0.43 

15 

0.10 

UradJ* 

0,55 

2.5 

0.10 

Uridinc h 

1.14 

1,5 

0.10 

U racji arabinoside 1 

1.62 

1,34 

0.30 

Any individual un- 
soedfied imouriW 

— 

1.0 

0.10 

To tal frnouriiies 

_ 

_ 

0.30 


J Pyrfmidine-2,4(1 W ( 3H}-diane, 
h 1 bof uran asy luratil. 

£ 2*4(1 Hj^Pyrimldinedione, 1/3-D-arabinofuranosyk 


SPEC1FIC TESTS 

» OPTlCAl Rotation, Spedfic Rotation (781S) 

Sample solution: 10 mg/ml in water 
Acceptance criteria: +154° to +1 60° 

» LOSS ON DRYiNG (731) 

Analysis: Dry under vacuum at a pressure not exceed* 
ing 5 mm of mercury at 60 c for 3 h. 

Acceptance criteria: NMT 1.0% 

■ STERlLtTY Tests (71): Where the labę! States that 
Cytarabine i$ stenie, it rneets the requirements, 

• Bacterial Endotoxins Test (85): Where the labę! States 

that Cytarabine is stenie or must be subjected to further 
Processing during the preparation of injectabie dosage 
forms, it contains NMT 0.07 USP Endotoxin Unit/mg of 
cytarabine. 

ADDITIONAL REQU IRENIE NTS 

• Packaging ano Storage: Preserve in well-dosed, light- 
resistant coiitdiners. 

• Labeling: Where it is intended for use in preparing in* 
jecłabie dosage forms, the Jabel States that it is sterile or 
must be subjected to further processing during the prep¬ 
aration of injectabie dosage forms. 

• USP Reference Standard* (11) 

USP Cytarabine RS 
USP Endotoxin RS 
USP Uracil Arabinoside RS 

2,4(1 ft,3/f)-Pyrimidrnedione, 1 -/J-D-arabinofuranosyk 
C 9 H ;2 N*0* 244.23 


Cytarabine for Injection 

DEFINITION 

Cytarabine for Injection contains NLT 90,0% and NMT 
110,0% of the labeled amount of cytarabine (CęHnNiOs). 

IDENTIFICATION 

* A. The retention time of the major peak of the Sample 

solution corresponds to that of the Standard solution , as 
obtairied in the Assay, 

AS5AY 

* Procedukl 

Solution A: 0.73 g/L of monobasic sodium phosphate 
and 1.4 q/L of dlbasic sodium phosphate in water 
Mobile phase: Methanol and Solution A (5:95) 
Standard solution: OJ mg/ml of USP Cytarabine RS in 
water 

System suitability solution: OJ mg/mL each of USP 
Uracil Arabinoside RS and USP Cytarabine RS in water 
prepared as follows. Dissołve USP Uracil Arabinoside RS 
m Standard solution , 
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Sampie solution: OJ mg/mL of cytarabine in water 
prepared as follows. Separately constitute 5 vials of 
Cytarabine for Injection in a vo!ume of water corre- 
sponding to the yolume spedfied in the labeling. Pool 
and mix the consdtuted Solutions in a suitable Con¬ 
tainer. Transfer a vo!ume of the constituted solution, 
nominally equivalent to 100 mg of cytarabine, into a 
100-mL volumetric fiask, and dTlute with water to yol¬ 
ume. Transfer 5.0 mL of this solution to a 50-mL volu- 
metric fiask, and dilute with water to volume. 
Chromatographic system 
(See Chromotography (621), System Suitability,) 

Modę: LC 

Detector: UV 254 nm 
Column: 4,6-mm x 25-tm; packing LI 
Flow ratę: 1.0 mL/min 
Injection volume: 10 pl 

After chromatography Has been completed, flush the 
column with a rmxture of water and methanol (7:3), 
System suitability 

Sam pies: Standard solution and System suitability 
solution 

[NOTĘ—The rełatiye retention times for cytarabine and 
uradl arabinoside are about TO and 1.3, 
respectiveiy,] 

Suitability requirements 

Resolution: NLT 2.5 between cytarabine and uradl 
arabinoside. System suitability solution 
Relative standard deviation: NMT 2.0%, Standard 
solution 
Analysts 

Samples: Standard solution and Sampie sofution 
Calcu la te the percentaae of cytarabine (C 9 H 13 N 3 O 5 ) in 
the portion of Cytarabine for Injection taken: 

Result = (r v /n t) x (Cj/Cy) x 100 

ru — peak response from the Sampie solution 

n - peak response from the Standard solution 


C 3 = concentration of USP Cytarabine RS in the 
Standard solution (mg/mL) 

C y = nominał concentration of cytarabine in the 
Sompte solution (mg/mL) 

Acceptanee criteria: 90,0%-110.0% 

PERFORMANCE TESTS 

* UNiFORftitTY OF Dosace Units (905): Meets the 

requirements 

SPEC IFIC TESTS 

* PH (791) 

Sampie solution: 10 mg/mL of cytarabine 
Acceptanee criteria: 4.0-6.0 

* Water Determination, Method t ( 921 ): NMT 3.0% 

* Racterial Endotoxins Test (85): It contains NMT 0.07 

USP Endotoxin Unit/mg of cytarabine. 

* Constituted Solution: At the time of use, it meets the 

reguirements in Injections and impianted Drug Products 
(1), Spedfic Tests, Compieteness and darity of Solutions. 

* Sterilitt Tests (71): Meets the requirements 

* Other Requirements: The drug substance in the vial 

meets the reguirements for Cytarabine. 

ADDITIONAL requirements 

* Packaging ano Storage: Preserve as described in Pack* 

aging and Storage Requirements (659), Injection Pockaging. 

* Labeling: It meets the requirements in Labeling (7), to* 

bels and Labeling for Injectoble Products . 

* USP Reference Standards (11) 

USP Cytarabine RS 
USP Endotoxin RS 
USP Uracil Arabinoside RS 

2,4(1 H,3H}“Pyrimidinedione, 1-beta-D-arabinofuranosyk 
Ć 9 HiaN 2 0 6 244.20 



USP 40 


Officiat Monographs / Dacarbazine 3625 


Dacarbazine 



QH l0 N«O 182.18 

1 HdmIdazole-4<arboxamide, 5-(3,3-dimethyM -triazenyl)-, 
5-{3,3-Dimethyl-1-tnazeno)imidazole-4<arboxarmde 
[4342-03-4], 

» Dacarbazine contains not less than 97,0 per- 
cent and not morę than 102.0 percent of 
CóHioNóO. 

Caution—Great core should be taken in handiing 
Dacarbazine , as it is a patent cytotoxic agent . 

Packagirtg and sforage—Preserve in tight, light-resistant 
containers, in a refrigerator, 

USP Referenci standard* * (11)— 

USP Dacarbazine RS 

USP Dacarbazine Related Compound A RS 

5-Amtnoimidazole-4-carboxamide hydrochloride. 

USP Dacarbazine Related Compound B RS 
2-Azahypoxanthine. 

C,HjN s O- HzO 155.12 

Identification—The IR absorption spectrum of a potassium 
bromide dispersion of it exhibits maxima only at the same 
wavelengths as that of a similar preparation of USP Da¬ 
carbazine RS. 

Residue on ignition (281): not morę than 0.1%, 
Related compounds—Disso)ve an accurately weighed 
quantity of Dacarbazine in 0.1 N hydrochioric acid to obtain 
a solution having a concentration of 40 mg per mL, and 
apply 5 pL of the solution to a suitable thin-layer chromato- 
graphic piąte (see Chromatogrophy (621)) coated with a 
0,25-mm layer of chromatographic silka gei mixture. Apply, 
separately, 5 pL of a methanolic solution containing 
0.40 mg of USP Dacarbazine Related Compound A RS per 
mL, and 5 pi of an aqueous solution containing 0,40 mg of 
USP Dacarbazine Related Compound B RS per mL. Develop 
the chromatogram in a mixture of butanol, water, and ace- 
tic acid (5:2:1), until the solvent front Kas moved about 
three-fourths of the length of the piąte, Remove the piąte 
from the developing cham ber, mark the solvent front, and 
allow the sofvent to evaporate. Locate the spots on the 
piąte by viewing under short-waveiength Uv light: any spots 
obtained from the test solution are not greater in size or 
intensity than the spots, occurring at the respeetive Rf val- 
ues, produced by the Standard Solutions, corresponding to 
not morę than 1.0% of dacarbazine related compound A 
and not morę than 1 . 0 % of dacarbazine related compound 
B, 

Assay— [notę —Throughout this procedurę, avoid exposing 
Dacarbazine and its Solutions to figli U] 

Standard preparations —Transfer about 30 mg of USP Da- 
carbazine RS, accurately weighed, to a 50-mL volumetric 
fiask, add 0,1 N hydrochioric acid to volume, and mix 
(Standard stock solution ). Dllute a portion of Standard stock 
solution quantitatively and stepwise with 0.1 N hydrochioric 
add to obtain an Addic standard preparation having a 
known concentration of about 6 tig per mL. Dilute a portion 
of Standard stock solution quantitative1y and stepwise with 
pH 7.0 phosphate buffer (see Buffer Solutions in the section 
Reagent*, Inaicators, and Solutions) to obtain a Neutral stan¬ 
dard preparation having a known concentration of about 
6 jag per mL, 


Assoy preparations —Rrepare as directed under Standard 
preparations, except to use about 30 mg of Dacarbazine, ac¬ 
curately werghed. 

Procedurę —Concomitantly determine the absorbances of 
the Acidic standard preparation and the Addic assay prepara¬ 
tion In 1 -cm cells at the wavelenqth of maximum aosorb- 
ance at about 323 nm, with a suitable spectrophotometer, 
using OJ N hydrochioric add as the blank. Concomitantly 
determine the absorbances of the Neutral standard prepara¬ 
tion and the Neutral assay preparation in 1 -cm cells at the 
wavelength of maximum absorbance at about 329 nm, us¬ 
ing pH 7.0 phosphate buffer (see Buffer Solutions in the sec¬ 
tion Reagents, indkators , and Solutions) as the blank. Calcu- 
late the quantity, in mg, of C^HioNaO in the portion of 
Dacarbazine taken by the formula: 

SC [(Am + Au 9 ) u ! (A^ + A U g)d 

in which C is the concentration, in pg per mL, of USP Da¬ 
carbazine RS in the Standard preparations, and the paren- 
thetic expressions are the sums of the absorbances of the 
Assay preparations (U) and the Standard preparations (5), re- 
spectively, measured at the wavelengths inaicated by the 
subscripts. 


Dacarbazine for Injection 

DEFINITION 

Dacarbazine for Injection is a stenie, freeze-dried mixture of 
Dacarbazine and suitable buffers or diluents. It contains 
NLT 90.0% and NMT 110.0% of the labeled amount of 
dacarbazine (CaHioNeO), 

[Caution— Great care should bc taken to prevent inhaling 
particles of Dacarbazine for injection and exposmg the 
skin to it] 

IDENTIFICATION 

* A. 

Standard solution: 10 mg/mL each of USP Dacarbazine 
RS and citric acid rn water 

Sample solution: Equivalent to 10 mg/mL of da- 
caroaztne in water from Dacarbazine for Injection 

Chromatographic system 
(See Chromatogrophy (621), Th in-Layer Chromało- 



Adsorbent: 0,25-mm layer of chromatographic stlica 
gel 

Application volume: 1 jiL 

Developing so!vent system: Isopropyl alcohol and 
1 N ammonium hydroxide (3:1) 

Spray reagent: Freshly prepared solution containing 
1 % of ferric chloride and 1 % of potassium ferrieyanide 
(prepared by mixing 5 mL of a 10% aqueous solution 
of ferric chloride with 5 mL of a 10% aqueous solution 
of potassium ferrieyanide, and diluting with water to 
50 mL) 

Analysis 

Samples: Standard solution and Sample solution 
Develop the chramatogram unti! the 5olvent front has 
moved three-quarters of the length of the piąte. Al- 
low the solvent to evaporate. Spray the piąte evenly 
with Sproy reagent . Dacarbazine appears as an intense 
blue spot on a light yellow background. 

Acceptance criteria: The Rf value of the spot from the 
Sample solution corresponds to that from the Standard 
solution. 

* B, 

Sample solution: An aqueous solution (1 in 100) 
Analysis; To 1 mL of the Sample solution in a test tubę 
add a few erystais of periodic add and 4 drops of meth- 
anol Shalce, and after 1 min add 5 mL of a 0.2% aeet- 
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yEacetone reagent solution (prepared by mixing 15.0g 
of ammonium acetate, 0,30 mL of glacial acetic add, 
and 020 mL of acetylacetone in a 7 00-mL vo1umetnc 
fiask, diluting with water to volume, and mixing). 

Shake, and place in a water bath mamtained at a tem¬ 
peraturę of 60°, 

Acceptance criteria; An intense yellow color develops 
in a few min (presence of mannitol). 

o C. 

Sample solution; An agueous solution (1 En 100) 
Analysis: To 2 drops of the Sample solution En a 15-mL 
test tubę add 10 mL of a solution prepared by mixing 
10 mL of acetic anhydride with 30 mL of pyridine. 
Acceptance criteria: An intense yellow color is pro- 
duced Emmediately and, after a few min, becomes red- 
violet (presence of citric acid). 

ASSAY 
O PftO€EDUR£ 

Standard solution: 32 jiq/mL of USP Dacarbazine RS 
in 02 N hydrochloric ada 
Sample solution: Equivalent to 3.2 Jig/mL of da¬ 
carbazine In 02 N hydrochloric add prepared as fok 
lows. Dissolve the contents of NLT 10 containers of Da¬ 
carbazine for Injection in 02 N hydrochloric add. 
Transfer and combine the Solutions into a suitabfe vofu- 
metric fiask, rinsing as neoessary with 02 N hydrochlo¬ 
ric add, and dilute with 02 N hydrochloric add to 
volume. 

Instrumental conditrons 
Modę: UV 

Analytical wavefength; Maximum absorbance at 
about 323 nm 
Celi: 1 cm 

Blank: 0.1 N hydrochloric acid 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeied amount of da¬ 
carbazine (CehhoNóO) in the portion of Dacarbazine for 
Injection taken: 

Result = (Au/ As) x (Ci/Cu) x 100 

Au = absorbance of the Sample solution 
As - absorbance of the Standard solution 
Q = concentration of USP Dacarbazine RS in the 
Standard solution (jig/mL) 

C u - nominał concentration of dacarbazine in the 
Sample solution (pg/mL) 

Acceptance crkeria: 90.0%-110.0% 

* Uniformity of Dosage Units (905): Meets the 
requlrements 

IMPURITIE5 

0 Limit of 2-Azahypoxanthin& 

The Mobile phase used in this procedurę is corrosive. The 
system shoutd be rinsed well with methanol after com- 
pletion of the analysis. 

Mobile phase: Transfer 2.2 ej of docusate sodium to a 
1000-mL volumetric fiask, dissolve in a mixture of 
100 mL of water and 15 mL of glacial acetic acid, and 
dilute with water to valume, Prepare this solution fresh 
datly. 


Standard solution: 0.04 mg/mL of USP Dacarbazine 
ReEated Compound B RS in water 
Sample solution: Constitute the contents of 1 vial of 
Dacarbazine for Injection, and dilute quantitatively with 
water to obtain a solution containing 4 mg/mL or 
dacarbazine. 

Chromatographic system 

(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 
Coiumn: 3.9-mm x 30-cm; packing LI 
Flow ratę: 1.2 mL/min 
injection volume: 20 pL 
System suitability 
Sampie: Standard solution 
Suitability requirements 

Relative standard deviation: NMT 2.0% (5 replicate 
injections) 

Analysis 

Samples: Standard solution and Sample solution 
Caiculate the percentage of 2-azahypoxanthine in the 
portion of Dacarbazine for injection taken: 

Result - (WcO x (Cs/Cu) x 1 00 

fu = peak response of 2-azahypoxanthine from the 
Sample solution 

rs - peak response of 2-azahypoxanthine from the 
Standard solution 

C$ - concentration of USP Dacarbazine Related 
Compound B RS in the Standard solution 
(mg/mL) 

Cu - nominał concentration of dacarbazine In the 
Sample solution 

Acceptance criteria: NMT 1.0% 

5PECIFBC TESTS 
O PH (791) 

Sample solution: Equivalent to 10 mg/mL of da¬ 
carbazine in water from Dacarbazine Tor Injection 
Acceptance criteria: 3.0-4.0 

* Water Deteriwnation, Method i (921): NMT 1.5% 

* Bacterial Endotoxins Test (85): It contains NMT 0,52 

USP Endotoxin Unit/mg of dacarbazine, 

* Steriuty Tests (71): Meets the requirements 

a Completeness of Solution: When dissofved as directed in 
the labeling, it ylefds a elear, pale yellow to yellow 
solution. 

® Constituted Solution: At the tirne of use, it meets the 
reguirements in Injections and Implanted Drug Products 
(1), Spedfic Tests , Completeness and clarlty of Solutions. 

ADDOTIONAl REQUIREMENTS 

* Packaging and Storace: Preserve in single-dose or mul- 
tiple-dose containers as described In Packaging and Ston 
age Reąuirements (659), Injection Packaging, preferably of 
Type I glass, protected from Irght. 

* Labeling: Meets reguirements in Labeling (7), Labels and 

Labeling for Injectable Products 
■ USP IReference Standards (11) 

USP Dacarbazine RS 
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USP Dacarbazine Related Compound S RS 
2-Azahypoxanthine. 

CH 3 N 5 0*H 2 0 155.12 

USP Endoloxin RS 


Dactinomycin 



CfiiHgńN ] lOu 1 255.42 

Actinomydn D [50-76-0]. 

DEFINITION 

Dactinomydn contains NLT 95Qpg/mg and NMT 1030jig/ 
mg of dactinomycin (C fi 2 H & fiN u Ot 6 ), calculated on the 
dned basis. 

[CAirriON—Creat care should be taken to prevent inhafing 
partides of Dactinomycin and exposing the skin to it] 

IDENTIFICATION 

• A, Ultra violet Absorption (197U) 

Standard solution; 25 jig/mL of dactinomycin from 
USP Dactinomycin RS in methanol 
Sample solution: 25 )ig/mL in methanol 
Analytical wavelengths: 240 and 445 nm 
Acceptance criteria 

Absorptlvity: The absorptMty of the Sample solution at 
445 nm is NLT 95.0% and NMT 103.0% that of the 
Standard solution. 

Ratio: AWA+w, 130-1.50, Sample solution 

* B. The retention Limę of the major peak of the Sample 
solution corresponds to Lhat of the Standard solution, as 
obtained in the Assay. 

ASSAY 
« Procedurę 

Mobile phaser Acetonitnle, 0.04 M sodium aeetate, 
and 0.07 M acetic add (46:25:25). Pass through a fiiter 
of 1 -pm or finer porę size. The acetonitrile concentra- 
tion may be varied to provide appropriate chromato- 
graphic system performance and a suitable elution 
time. 

Standard solution: 1.2 mg/mL of USP Dactinomycin RS 
tn Mobile phase. Use a freshly prepared solution, and 
protect it from light, 

Sample solution: 1.2 mg/mL of Dactinomydn in Mobile 
phase, Use a freshly prepared solution, and protect it 
from light 

Chromatographic system 

(See Chromatogrophy (621), System Suitability,) 

Modę: LC 

Detector: UV 254 nm 
Column: 3.9-mm x 30-cm; packing LI 
Flow ratę: 1 mL/min 
Injection volume: 20 pL 
System suitability 
Sample: Standard solution 

[NOTĘ—The retention time for dactinomydn is about 25 
min.] 


Suitability requirements 

Relative standard deviation: NMT 1.0%, dactino¬ 
mycin (3 replicate injections) 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the potency, in pg/mg, of dactinomyin 
(CfiiHeiNuOrć) in the Dactinomycin taken: 

Result = (ru/n) x (Cs/G) xPxF 

ri/ = peak response from the Sample solution 

r$ - peak response from the Standard solution 

Q - concentratbn of USP Dactinomycin RS in the 
Standard solution (mg/mL) 

Cu = concentration of the Sample solution (mg/mL) 
P = potency of dactinomycin in USP Dactinomycin 
RS (mg/mq) 

F = conversion factor, 1000 pg/mg 
Acceptance criteria: 950-1030 pg/mg on the dried 
basis 

SPECIFIC TESTS 

* Optical Rotation, Specific Rotation (7815) 

Sample solution: 1 mg/mL in methanol 
Acceptance criteria: -293 fl to -329° (t - 20 °) 
o Crystallinitv (695): Meets the reguirements 
« LOS5 ON DRYING (731) 

Anafysis: Dry under vacuum at a pressure not exceed- 
ing 5 mm of mercury at 60° for 3 h, 

Acceptance criteria: NMT 5.0% 

* Bacterial Endotoxens Test (85): It contains NMT 100 
USP Endotoxin Units/mg. 

ADDITIONAL REQUIREMENT5 

* Packaging and Storage: Preserve in tight containers, 

J >rotected from light and exce$sive heat 
5P Reference Standards (11) 

USP Dactinomycin RS 
USP Endotoxm RS 


Dactinomycin for Injection 

DEFINITION 

Dactinomycin for Injection is a sterile mixture of Dactino¬ 
mycin and Mannitol. It contains NLT 90.0% and NMT 
120.0% of the {abefed amount of GaHesNuOi^ 

[Caution —Great care should be taken to prevent inhaiing 
particles of Dactinomydn and exposing the skin to it] 

IDENTIFICATION 

* A. Procedurę 

Standard solution: 25 pg/mL of USP Dactinomydn RS 
in methanol 

Sample solution: 25 pg/mL of dactinomydn in 
methanol 

Acceptance criteria: The UV absorption spectrum of 
the Sampie solution exhibits maxima and minima at the 
same wavelengths as the Standard solution, concomi- 
tantly measured. 

Ratro: AWA^s, 130-1.50 

* B. The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution, as 
obtained in the Assay . 

ASSAY 

* Procedurę 

[Notę —Use freshly prepared Standard solution and Sam¬ 
ple solution, protected from light.] 

Mobile phase: Acetonitrile and water (3:2) 

Standard solution: 250 pg/mL of USP Dactinomycin RS 
in Mobile phase 
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Sampie solution; 250 jig/mL of dactinomycin from 
Dactinomydn for Injection diluted with Mobile phase . 
Fllter, if necessary, to obtain a dear solution. [Notę— 
Prepare the solution by add Ing a suitable aliguot of Mo¬ 
bile phase to one Container of Dactinomydn for 
Injection.] 

Chromatographic system 

(See Chroma tog mphy (621), System Suitability,) 

Modę: I C 

Detector: UV 254 nm 
Column: 3,9-mm x 30 -cm; packing LI 
Flow ratę: 2,5 ml_/min 
Injection slze: 10|iL 
System suitability 
Sam ple: Standard solution 

[Notę—T he retention time for dactinomycin is 6 min,] 
Suitability reąuirements 

Column effjdency: NLT 1200 theoretical plates 

Tailing facton NMT 2 

Relative standard deviation: NMT 3.0% 

Analysts 

Samples: Standard solution and Sampie soiution 
Calculate the percentage of CfiżHafiNtjOió in the por- 
tlon of Dactinomydn for Injection taken: 

Result - (r u /r s ) x (C s fC u ) x 100 

ru - peak response from the Sampie solution 
= peak response from the Standard solution 
Cs = concentration of USP Dactinomydn RS in the 
Standard soiution (j.ig/mL) 

Cu ~ nominał concentration of dactinomydn in the 
Sampie solution (pg/mL) 

Acceptance criteria: 90.0%-l 20.0% 

SPECU F2C TESTS 

* PH (791): 5.5-7.5, in the solution constituted as directed 

in the labeting 

o Loss ON Drying (731); Dry a portion in vacuum at a 
pressure not exceeding 5 mm of mercury at 60° for 3 h: 
it loses NMT 4.0% of its weight 
o Other Requireivients: it meets the regulrements under 
injeetions and Implanted Drug Products (1). 

« Bacterial Endotoxins Test (85): NMT 100.0 USP Endo- 
toxin Units/mg of dactinomycin. 
e STERILITY Tests (71): Meets the requirements when 
Lested as directed for Test for Sterility of the Praduct to be 
Examined r Membranę Filtmtion, each Container being con¬ 
stituted asepticalJy by injecting Stenie Water for Injection 
throucjh the stopper, and the entire contents of ail the 
containers being collected aseptically with the aid of 
200 mL of Fluid A before fiitering. 

* Constituted Solution: At the time of use, it meets the 

requirements for Injeetions and Im plan ted Drug Products 
(1), Specific Tests, Completeness and clarity of Solutions and 
for Laheling (7), iabels and La be ling for Injectable Products, 

ADDITIONAL REQU8REIVflENTS 


Change to read: 

9 Packaging and Storage: Preserve as described in *Pack- 
aging and Storage Regulrements (659), Injection Packaging, 
Packaging for constitutlon* «:n protect from light 

» Labelimg: LabeJ it to include the statement "Protect from 
light" 


* USP Reference Standards (11.) 
USP Dactinomycin RS 
USP Endotoxin RS 


Dalteparin Sodium 

[9041-08-1], 



DEFINITION 

Dalteparin Sodium is the sodrum salt of a Iow molecular 
weight heparin obtained by nitrous add depolymerization 
of heparin from parane intestine or intestinal mucosa. 
Heparin source materiał used in the manufacture of 
Dalteparin Sodium compfies with the compendia! require- 
ments stated in the Heparin Sodium monograph. 
Dalteparin Sodium is produced by a vatidated manufac- 
turing and purification procedurę under condltions shown 
to minimize the presenoe of species containing the N-NO 
group, The majority of the components have a 2-0-sulfo- 
o-L-idopyranosuronic add structure at the non-reduclng 
end and a 6-0-su[fo-2,5-anhydro-D-mannitol structure at 
the redudng end of their chains. The welght-average mo¬ 
lecular weight (KO ranges between 5600 Da and 6400 
Da, with a characteristic value of about 6000 Da. The 
percentage of chains lower than molecular weight 3000 
Da is NMT 13.0%, and the percentage of chains higher 
than molecular weight 8000 Da ranges between 15.0% 
and 25.0%. The degree of sulfation is NLT 1.8/disaccha- 
ride unit. The pofency is NLT 110 and NMT 210 Anti- 
Factor X* International Units (!U)/mg of activlty, caIcuJated 
on the dried basis. The anti-factor lla activity Is NLT 35 
[U/mg and NMT 100 fU/mg, calculated on the dried ba¬ 
sis, The ratio of anti-factor Xa activlty to anti-factor lla 
aetwity is between 1.9 and 3.2. 

IDENTIFICATION 

• A. 'H NMR SPECTRUM 

Standard solution: Dtssolye 15 mg of USP Dalteparin 
Sodium RS In 0.7 mL of deuterium oxide with deuter- 
ated trimethyisilylpropionic (TSP) add sodium salt. The 
sampie is freeze-driea to remove exchangeable protons, 
RedissoJve the sampie and repeat the freeze-drying step 
twfce morę before transferrino the sampie into an NMR 
tubę. 

Sampie soiution: DissoIve 15 mg of Dalteparin Sodium 
in 0.7 mL of deuterium oxlde (99,9%) with deuterated 
TSP. The sampie is freeze-dried to remove exchangea- 
ble protons, Redissolve the sampie and repeat the 
Freeze-drying step twice morę before transferring the 
sampie into an NMR tubę. 
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Instrumental conditions 

(See Nudear Magnetk Resonance Spectroscopy (761).) 
Modę: NMR, pulsed (Fourier transform) 

Freąuency: NLT 500 MHz for ] H 
Temperaturę: 30° 

System suitability 

Samples: Standard solution and Sample solution 
Transfer the Standard solution and the Sample solution to 
NMR tubes of 5 mm in dtameter. Using a pulsed 
(Fourier transform) NMR spectrometer operatmg at 
NLT 500 MHz for acquire a free induction decay 
(HD) with NLT 32 seans using a 90° pulse, an acquisr- 
tion trme of NLT 2 s, and at least a 10-s delay. For 
each sample, an initial short spectrum is eollected (1 
scan), and the water resonance is then suppressed by 
selectwe irradiatton during the relaxation delay. Fina! 
spectra are recorded over 32 seans. For all samples, 
the TSP methyl srgnal should be set to 0.00 ppm. Re- 
cord the J H NMR spectrum of the Standard solution. 
Collect the >H NMR spectrum with a spectra! window 
of at least 10 to -2 ppm and wlthout spinning, The 
Standard solution shall be run at least daily when the 
Sample solution is being run. Ali spectra are phased, 
and linear baselme correction is applied to all spectra 
before peak Identification. 

Suitability regulrements 

Chemical shift: The TSP methyl signal should be set 
to 0.00 ppm for a IJ samples. 

Chemical shifts for system suitability: The ppm val- 
ues for the methyl group of /V-acetyl, the H-2 of N- 
sulfo glucosamine, the H-2 of giucuronic acid plus 
3-G-sutfo glucosamine, the H-l of iduronic acid, and 
the H-1 of 3-0 sulfo glucosamine of dalteparin in the 
Standard solution are present at 2.05, 3.28, 3.39, 

5.01, and 5,51, respectively. Two additional signals, 
corresponding to the H-1 nf fhe 7-O-sulfo iduronic 
acid linked to the terminal 2, 5-anhydromannitol and 
the H-1 of 2-0-sulfo iduronic acid are located at 
5.18-5.22 ppm. The ppm va!ues of these signals do 
not differ by morę than ±0.03 ppm. Standard solution . 
[NOTĘ—Depending on spedfic sample makeup and 
instrument parameters, including the field strength 
of the NMR instrument, the two signals assodated 
with the H-1 of 2-O-sulfo iduronic acid at 
5.18-5.22 ppm may appear well separated or as a 
main signal with a shoulder.] 

Analysis 

Sample: Sample solution 

Record the ( H NMR spectra of the Sample solution. 

Acceptance criteria: The ppm vafues for the methyf 
group of N-acetyl, the H-2 of N-sulfo glucosamine, the 
H-2 of giucuronic acid plus 3-O-sulfo glucosamine, the 
H-1 of iduronic acid and the H-1 of the 2-O-sulfo 
iduronic acid linked to the terminal anhydromannitol, 
the H-1 of 2-0-sulfo iduronic acid and tne H-1 of 3-0 
sulfo glucosamine of dalteparin in the Sample solution 
are present at 2,05, 3.28, 3.39, 5,01, 5,18-5.22, and 
5,51, respectively. the ppm values of these signals do 
not differ by morę than ±0,03 ppm. 

* B. Molecular Weight Distribution and Weight-Averace 

Molecular Weight 

(See Iow Molecular Weight Heparin Molecular Weight De- 
termlnations (209).) 

Acceptance criteria: The weight-average molecular 
weight (M*) ranges between 5600 Da and 6400 Da, 
with a cnaractenstic value of about 6000 Da. The per- 
centage of chains lower than the molecular weight 
3000 Da (Miooo) is NMT 1 3.0%, and the percentage of 
chains higher than the molecular weight 8000 Da 
( Msooo ) ranges between 15.0% and 25.0%, 

« c. Anti-Factor Xa to Anti-Factor Ha Ratio 

(See Anti-Factor Xa and Anti-Factor Ha Assays for Unfrac- 
tionated and Low Molecular Weight Heparins (208), Anti- 
Factor Xa and Anti-Factor Ha Assays for Low Molecular 
Weight Heparins .) 


Acceptance criteria: The ratio of the numerical value of 
the anti-factor Xa activity, in Anti-Factor X 3 lU/mg, to 
the numerical value of the anti-factor fla activity, m 
Anti-Factor II, Ili/mg, as determined by the Anti-Factor 
Xo Activity and Anti-Factor lla Activity assays, is NLT 1,9 
and NMT 3.2, respectivefy. 

• D. IDENTIFICATION Te sts—General: Meets the require- 

ments for Sodium Content 

AS5AY 

* Anti-Factor Xa AcnvrrY 

(See Anti-Factor Xa and Anti-Factor Ha Assays for Unfrac- 
tbnated and Low Molecular Weight Heparins (208), Anti- 
Factor Xa and Anti-Factor Ho Assays for Low Molecular 
Weight Heparins , Anti-Factor Xa Activity for Low Molecular 
Weight Heparin.) 

Analysis: Proceed as directed in the chapter. 

Acceptance criteria: The potency is NLT 110 and NMT 
210 Anti-Factor X fl fU/mg on the dried basis, 

OTHER COMPONENTS 

• Nitrogen Det e ra/i i n ation, Method ii (461): 1.5%-2.5% 

on the dried basis 

* Sodium Content 

Cesium chloride solution: 1.27 mg/mL of cesium chlo- 
ride in 0,1 M hydrochloric acid 
Standard solution A: 0,0025% of sodium chloride in 
Cesium chloride solution 

Standard solution B: 0.0050% of sodium chloride in 
Cesium chloride solution 

Standard solution C: 0,0075% of sodium chloride in 
Cesium chloride solution 

Sample solution: Transfer 50,0 mg of Dalteparin So¬ 
dium to a 100-mL volumetric fiask, and dissolve in and 
difute with Cesium chloride solution to voiume, 

Analysis 

Samples: Cesium chloride solution. Standard solution A f 
Standard solution B t Standard solution C, and Sample 
solution 

Gońcom i tantly determine the absorbances of the Ce¬ 
sium chloride solution (blank), the Sample solution , and 
the Standard Solutions at 330.3 nm, using a sodium 
hollow-cathode lamp and an air-acetylene flame. Us¬ 
ing the absorbances of Standard Solutions Ą B, and C, 
determine the sodium content in the Sample solution 
after an appropriate blank correction. 

Acceptance criteria: 10.5%-13.5% on the dried basis 

BMPURITIES 
o Limit of Nitrites 

Mobile phase: Disso!ve 13,6 g of sodium acetate trihy- 
drate in 900 mL of water in a lOOG-mL voiumetric fiask. 
Adjust with orthophosphoric acid to a pH of 4.3, and 
difute with water to 1000 mL, Filter through a 0.45-pm 
membranę. 

Nitrlte stock standard solution: Dissolve 0.075 g of so¬ 
dium nitrite in a IGOG-mL volumetric fiask with carbon 
dioxide-free water (0.05 g/L of nitrite). 

Nitrite standard solution: Dilute 1 mL of Nitrite stock 
standard solution in a 100-mL volumetric fiask with car¬ 
bon dioxrde-free water (500 ng/mL of nitrite). 

Całibration standard Solutions: Dilute Nitrite standard 
solution in carbon dioxide-free water to prepare four So¬ 
lutions with the finał nitrite concentrations of 2.5, 5, 

15, and 25 ng/mL 

Sample solution: Weigh 80.0 mg of Dalteparin Sodium 
into a 20-mt volumetric fiask, and dissolve in carbon 
dloxide-free water. 

Chromatographic system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

Deteetor: Electrochemical detector containmg a work- 
tng electrode (glassy carbon type) with the potenrial 
of -t-1.00 V against a silver-silver chloride reference 
electrode 
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Column: 3-mm x 15-cm; 5^im packing 192 
Column temperaturę: 30 ± 5 g 
Column regeneration: 1 M sodium thloride (NaCl) at 
0.5 mL/min for about 1 h. After regeneration, wash 
the column with water and re-egumbrate with Mobile 
phase. 

Flow ratę: 0.5 mL/min 
fnjectlon vo!ume: 25 pL 
Run limę: 10 min 
System sultabllity 

Samples: Calibration standard Solutions and Sample 
solution 

Suitabrlity reąuirements 

Column effidency: NLT 4000 theoretical plates for 
the nitrite peak for al! Calibration Solutions and Sample 
solution runs 

Tailing factor: Between 0.8 and 1.2 for ali Calibration 
Solutions and Sample solution runs 
Refative standard deviatron: Inject Calibration stan¬ 
dard Solutions with 25 ng/mL concentration at least 
six times. Calculate the relative standard deviatfon % 
(%RSD) of the nitrite peak areas of the last six injec- 
tions. The %RSD is NMT 2%. 

Analysis 

Sa m pies: Calibration standard Solutions and Sample 
solution 

Plot the areas of the nitrite peaks from the chromato- 
grams of the Calibration standard Solutions against re- 
spective concentrations of nitrite. Draw a best-fit re- 
gression linę through the points, The correlation 
coeffident is NLT 0.995. Calculate the concentration 
of nitrite from the areas of the nitrite peak in the 
chrom a tog ram of the Sample solution. 

Acceptance criteria: NMT 5 ppm 
® Bomu 

[Notę —Use only pfastic labware, avoid glass.] 

Blank: 1% (v/v) solution of nrtric add in water 
Calibration solution: Prepare a 11.4-j.ig/mL solution of 
USP Boric Acid RS in the Blank . 

Standard solution A: Disso]ve 0.2500 g of USP Low 
Molecular Weight Heparin for Boroń Analysis RS in 
aboLit 2 mL of water, add 100 jiL of nrtric acid, and 
dilute with the Blank to 10.00 mL. 

Standard solution B: Disso!ve 0.2500 g of USP Low 
Molecular Weight Heparin for Boroń Analysis RS In 
about 2 mL of Blank , add 10 pL of a 5,7-mg/mL solu¬ 
tion of USP Boric Add RS, and dilute with the Blank to 
10.00 mL. This solution contains 1 ug/mL of borom 
Sample solution: DissoJve 0.2500 g of Dalteparin So¬ 
dium in about 2 mL of water, add 100 jtL of nitric acid, 
and dilute with the Blank to 10.00 mL. 

Analysis 

Samples: Blank, Calibration solution , Standard solution 
A, Standard solution B t and Sampie solution 
Boroń ts determined by measurement of the ermission 
from [nductively coupled plasma (iCP) af 249.733 nm 
or a suita ble wavelength. Use an appropriate appara- 
tus with settings that have been optimrzed as directed 
by the manufacturer. 

Calculate the content of boron in Dalteparin Sodium 
using the followtng correction factor: 

F = (r$B - Tm) x 2/(fc — rs) 

r S B = response of boron from Standard solution B 

rsA - response of boron from Standard solution A 

r c - response of boron from the Calibration solution 

r B = response of boron from the Blank 

Acceptance criteria: NMT 1 ppm 

SPECIFIC TESTS 
• Anti-Factor Ha Acwity 

(5ee Anti-Factor Xa and Anti-Factor Ha Assays for Unfrac- 
tionated and Low Molecular Weight Heporins, (208), Anti- 
Factor Xa and Anti-Factor Ha Assays for Low Molecular 


Weight Heparins, Anti-Factor Ha Activity for Low Molecular 
Weight Heparin ,) 

Acceptance criteria: NLT 35 and NMT 100 Anti-Factor 
Ila 10/mg on the dried basis 
e MOLAR RATIO OF SULFATE TO CARR0XVLATE 
Mobile phase: Carbon dioxide-free water 
Sample solution: 50 mg of Dalteparin Sodium in 10 mL 
of carbon dioxide-free water 
Chromatographic system 
(See Chromatography <621), System Suita bili ty.) 

Modę: LC 
Deteetor: lon 

Column: Two coJumns: one 1.5-cm x 2.5-cm coEumn, 
packed with an anion-exchange resin L64 packing, and 
one 1.5-cm x 7.5-cm column, packed with a catron- 
exchange resin L65 packing. 1 Tne outlet of the anion- 
exchange column is connected to the inlet of the cat- 
ion-exchange column. 

Flow ratę: 1 mL/min 
Analysis 

Sample: Sample solution 

[Notę —Regenerate the anion-exchange cotumn and the 
catbn-exchange column with 1 N sodium hydroxide 
and 1 N hydrochbric acid, respectiveiy, between two 
injections.j 

With the valve in the inject position, inject the Sample 
solution into the anion-exchanqe column, and colJect 
the eluafe from the cation-exchanqe column in a 
beaker at the outlet until the lon deteetor reading re- 
turns to the baseline value. Quantitatively transfer the 
eluate to a titration vessel containmg a magnetic stir- 
ring bar, and dilute with carbon dioxide-free water to 
about 60 ml. Position the titration vessel on a mag¬ 
netic stirrer, and immerse the electrodes. Notę the ini- 
tial conductivity reading, and titrate with approxi- 
mately 0.1 N sodium hydroxide added in 100-pL 
portions. [NOTE™Prepare the sodium hydraxide solu¬ 
tion in carbon dioxide-free water.] Record the buret 
reading and the conductivfty meter reading after each 
additron of the sodium hydroxide solution. 

Plot the oonductiyity measurements on the y- axis 
against the voJumes of sodium hydroxide added on 
the x-axis. The graph wili have tnree linear sections— 
an initial downward stopę, a middle slight rise, and a 
finał rise. For each of these sections, dra w the best-fit 
straight lin es using tinear regression analysis. At the 
points where the first and second straight lines inter¬ 
sect and where the second and third lines intersect, 
draw perpendiculars to the x-axis to determine the 
volumes of sodium hydroxide taken up by the sample 
at those points. The point where the first and second 
lines intersect corresponds to the volume of sodium 
hydroxide taken up by the suifate groups (l/s)* The 
point where the second and third lines intersect corre¬ 
sponds to the volume of sodium hydroxide consumed 
by the suifate and the carboxylate groups together 

m 

Calculate the moiar ratio of suifate to carboxylate: 

Result = Vsf( V T - Vs) 

Acceptance criteria; The moiar ratio of suifate to car- 
boxylate is NLT 1.8. 

® PH <791): 5.5^8.0 for a 1.0% solution in water 

o Loss om DrVI mg (731) 

Sample: 1 g 

Analysis: Dry the Sample under vacuum at 70° for ó h. 
Acceptance criteria: NMT 10% 

• Eacterial Endotoxins Test (85): It contains NMT 0.01 
USP Endotoxin Unit/IU of anti-factor Xa activity. 

1 The procedurę \s, based on analyses performed wilh two tolumns: one 1.5- 
cm * 2.5-cm packed with anton-exchange resin Dowex 1X8 (200-^100 mesh) 
and the other 1.5-cm x 7.5-cm packed with cation-exchange resin Dowex 
50WX2 (100-200 mesh). 
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ADDITIONAL REQUiREMENTS 

* Fackagenc and Storage: Preserve in tight, light-resistanl 
contatners, and storę below 40°, preferably at room 
temperaturę. 

* Labę ling; Label to State the number of Anti-factor X d In- 
ternationaJ Units of ac£ivity per mg. 

* USP Reference Siandards (11) 

USP Boric Add RS 
USP Dalteparin Sodium RS 
USP Endotoxin RS 

USP Low Molecular Weight Heparin for Bloassays RS 
USP Low Molecular Weight Heparin for Boroń Analysrs RS 
USP Low Molecular Weight Heparin Molecular Weight 
Calibrant RS 


Danazol 



C 22 H 27 NO 2 337.46 

Pregna-2,4-dien-20-yno[2,3-d]isoxazGl-17-ol, (17a)- 4 
1 7o.-Pregna-2,4-dien-20-yno[2,3-d]isoxazol-] 7-ol 
[17230-88-5]. 

» Danazol contains not less than 97.0 percent 
and not morę than 102,0 percent of C22H27NO2, 
calculated on the dried basis. 

Packaging and storage— Preserve in tight, light-resistant 
contatners, 

USP Reference siandards (11)— 

USP Danazol RS 
Identification— 

A: Infrored Absorption (197K). 

B: Uftrayiolet Absorption <197U)— 

Solution: p repa red as directed rn the Assoy. 

Specific rotation (781S): between +21° and +27°. 

Test solution: 10 mg per mL, In chloroform. 

Loss on drying (731)—-Dry it at a pressure not exceedlng 
5 mm of mercury at 60° to constant weight: it loses not 
morę than 2 . 0 % of its weight. 

C tirom atographic purity— 

Solvent —Prepare a mixture of chloroform and methanol 
(9:1). 

Standard sofutions—DhsoWe an accurately weighed quan- 
tity of USP Danazol RS 3n Solvent Lo obtain a solution havlng 
a known concentration of 1 mg per ml. Ditute quantita- 
tively with Solvent to obtain Standard Solutions having the 
following composttions: 


Standard 

solution 

Dtiutlon 

Concefitra- 

tlon 

(lig RS per 
mL) 

Percent a ge 

(%> 

for cornparison 
with test 
soeclmenl 

A 

0 In 2} 

500 

1.0 

B 

(T In 4) 

250 

0.5 

C 

(1 rn 10) 

100 

0.2 

D 

(1 in 20) 

50 

0,1 


Test solution— Disso!ve an accurately weighed guantity of 
Danazol in SoWent to obtain a solution contafning 50 mg 
per ml. 


Procedurę —Apply separately 5 pL of the Test solution and 
5 pL of each Standard solution to a suitable thin-layer chro¬ 
nnatographic piąte (see Chromatogmphy (621)) coated with 
a 0.25-mm layer of chromatographic siłica gel mixture. Posi- 
tion the piąte in a chroma tograpnic chamber and develop 
the chromatograms in a solvent system consisting of a mix- 
ture of cyclohexane and ethyl acetate (7:3) untii the solvent 
front has moved about three-fourths of the length of the 
piąte. Remnve Ihe piąte frnm the developing chamber, mark 
the solvent front, and aliow the solvent to evaporate in 
warm, circulating air. Examine the piąte under shorl-wave- 
length UV light. Expose the piąte to iodine vapors for 5 min- 
utes. Compare the intensities of any secondary spots ob- 
served m the chromatogram of the Test solution with those 
of the pnncipal spots in the chromatograms of the Standard 
Solutions: the sum of the intensities of secondary spots ob- 
tained from the Test soiution corresponds to not morę than 
1 . 0 % of related compounds, with no single impurity corre- 
sponding to morę than 0.5%. 

Assay— Dis$olve about 100 mg of Danazol, accurately 
weighed and prevlously dried, in about 50 mL of alcohol in 
a 1OG-mL volumetric fiask, swirl untii dissolved, dilute with 
alcohol to volume r and mix. Transfer 2.0 mL of this solution 
to a 100-mL volumetric fiask, dilute with alcohol to volume, 
and mix, Similariy, drssolve an accurately weighed guantity 
of USP Danazol RS in alcohol to obtain a Standard solution 
having a known concentration of about 20 pg per ml. Con- 
comitantly determine the absorbances of botn Solutions in 
1 -crn cells at the wavefenglh of maximum absorbance at 
about 285 nm, using akomol as Lhe blank. Calculate Ihe 
quantity, in mg, of C 22 H 27 NO 2 in the portion of Danazol 
taken by the formula: 

5C( Au/Ad 

in which C is the concentration, in pg per mL, of USP 
Danazol RS in the Standard soiution; and A fJ and A 5 are the 
absorbances of the solution of Danazol and the Standard 
solution, respective!y. 


Danazol Capsules 

» Danazo! Capsuies contain not less than 
90.0 percent and not morę than 1 10.0 percent of 
the labeled amount of C 22 H 27 NO 2 , 

Packaging and storage —Preserve in well-dosed contain- 
ers. 

USP Reference siandards (11)— 

USP Danazol RS 

IdentificatEon^Shake the contents of a suffident number 
of Capsuies, equlvalent to about 50 mg of Danazol, with 
50 mL of chloroform, and fi [ter. Evaporate the fil tratę on a 
steam bath with the atd of a stream of nitrogen to dryness: 
the IR absorption spectrum of a potassium bromide ensper- 
sion of the residue, previously dned, exhibits maxima at the 
same wavelengths as that of a similar preparation of USP 
Danazol RS. 

Dissolution (711)— 

Medium: 0.75% sodium lauryl sulfate solution; 900 ml. 
Apparatus 2: 75 rpm, 

Time: 30 minutes. 

Procedurę—Determine the amount of dis- 

solved as follows. Remoye an aliquo£ from the solution 
under test at a point midway between the stirring shaft and 
the wali of the vessel and approximately midway in depth, 
Measure the amount in soiution in filtered portions of the 
Dissolution Medium , suita bly diluted with the Dissolution Me¬ 
dium, at the wavelength of maximum absorbance at about 
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286 nm, with a suitable spectroph otom eter, in comparison 
with a solution of known concentration of USP Danazol RS 
prepared as foiiows, Transfer 10 mg of USP Danazol RS, ac- 
curately weighed, to a 10-mL volumetrIc fiask, and dlssolve 
in isopropyl alcoho!. Transfer 2.0 mL to a 1G0-mL volumetric 
fiask, dilute with Dissolution Medium to volume, and mix, 

Tolerances —Not less than 75% (Q) of the labeled amount 
of CZ 2 H 27 NO 2 is dissolved in 30 minutes, 

Unifurmity of dosag^it; uniŁs (905): meet the require- 
ments. 

Assay— 

Mobile phase —Prepare a filtered and degassed mixture of 
acetonitrile, methanol, and water (4:3:3), Make adjustments 
if netessary (see System Suitability under Chromatography 
(621)), 

Standard preparation—DhsoWe an atcuratefy weighed 
guantity of USP Danazol RS in Mobile phase to obtain a 
solution having a known concentration of about 0.2 mg per 
ml, 

Assay preparation —Accurately weigh the contents of not 
less than 20 Capsuies. Mix the contents, and transfer an 
accurately weighed portion of the powder, equivafent to 
about 100 mg of danazol, to a 100-mL vofumetric fiask. Add 
about 50 ml of Mobile phase , and shake by mechanicai 
means for about 10 minutes. Dilute with Mobile phase to 
volume, rmx, and fliter, discarding the first 5 ml of the fil¬ 
trate. Pipet 5 mL of the fi [tratę into a 25-mL votu mętne 
fiask, dilute with Mobile phase to volume, and mix. Filter a 
portion of this solution through a 0,45-pm porosity filter, 
discarding the first 5 mL of the filtrate. 

Chromatographic systef?? (see System Suita bility under 
Chromatography (621))-—'The liqutd chromatograph is 
eguipped with a 270-nm detector and a 3,9-mm x 15-cm 
column that contains 4-pm packing LI. The flow ratę is 
about 1.5 mL per minutę, Chromatograph the Standard 
preparation , and record the peak responses as directed 
under Procedurę: the relative standard devration for repltcate 
injections is not morę than 2 . 0 %, 

Procedurę —Separately inject equai voiumes (about 20 pL) 
of the Standard preparation and the 4ssoy preparation into 
the chromatograph, record the chroma tog rams, and meas- 
ure the responses for the major peaks. CaTculate the guan¬ 
tity, in mg, of danazol 3n the portion of Capsuies taken by 
the formula: 

5DGC(ru/f s ) 

in which C is the concentration, in mg per mL, of USP 
Danazol RS In the Standard preparation , and fy and r 5 are 
the peak responses obtained from the Assay preparation and 
the Standard preparation , respectively. 
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Ci 4 H 9 N*iNaOs ■ V/iH 2 0 399.29 

2 , 4 -lmidazondinedtone, 1 [[[5-(4mitrophenyl)-2-furany- 
l]methylene]amino]-, sodium salt, hydra te (2:7); 
1-[[5-(p-NitrQphenyl)furfurylidene]amlno]hydantoin sodium 
salt nydrate [24868-20-0]. 


DEFINITION 

Dantrolene Sodium contains NLT 90.0% and NMl 96.0% of 
dantrolene (ChHioNUOs), the free acid form of Dantrolene 
Sodium, calculated on the anhydmus basis. 


IDENTIFICATION 
® A. flNFRARED ABSORPTION (197K) 

* B. The retention fime of the major peak of the Sample 

solution corresponds to that of the Standard solution , as 
obtained In the 4ssay. 

■ C. Identification Tests—General (191), Sodium 

Sample solution: To 0,1 g of Dantrolene Sodium, add 
20 ml of water and 2 drops of acetic acid, shake wel], 
and pass the resulting solution through a suitable filter. 
Use 2 mL of the filtrate, 

Analysis 

Sample: Sample solution 
Acoeptance criteria: Meets the requirements 

* O. 

Solution A: Dissolve 2.7 g of methoxyphenylacetic acid 
in 6 mL of tetramethylammonium hyaroxide solution, 
and add 20 mL of dehydrated alcohol. 

Solution B: 158 mg/mL of ammonium carbonate in 
water 

Sample solution: To 0.1 g of Dantrolene Sodium, add 
20 mL of water and 2 drops of acetic acid, shake well, 
and pass the resulting solution through a suitable filter, 
Use the filtrate. 

Analysis 

Sample: Sample solution 

Part 1: To 0.5 mL of the Sample solution in a suitable 
Container, add 1,5 mL of Solution Ą and cool in ice 
water for 30 min. 

Part 2: Transfer the Container from Part I to a water 
bath at 20°, and star for 5 min. 

Part 3: Add 1 mL of ammonia TS to the Container 
from Part 2, 

Part 4: Add 1 ml of Solution B to the Container from 
Part 3. 

Acceptance criteria: The reguirements for Part I, Part 
2 t Part 3, and Part 4 must alf be met. 

Part 1: A volumlnous, white, crystalline precipitate is 
formed. 

Part 2: The precipitate does not disappear. 

Part 3: The precipitate dissolves completely. 

Part 4: No precipitate Is formed. 

ASSAY 
o Procedurę 

Buffer: Dissofve 3.85 g of ammonium acetate in 1,0 L 
of water; adjusted witn glacial acetic add to a pH of 
4.5 ± 0.1. 

Solution A: Acetonitrile, Buffer, and water (10:20:70) 
Solution B: Acetonitrile and Buffer (80:20) 

Mobile phase: See Tobie 1. 


Tabie 1 


Time 
f min 1 ) 

Solution A 

Solution B 

(°/°) 

0 

90 

10 

10 

60 

40 

20 

10 

90 

25 

10 

90 

25.1 

90 

10 

35 

90 

10 


Diluent: Acetonitrile and water (50:50) 

System suitability stock solution A: 1.25 mg/mL of 
USP Dantrolene Sodium RS prepared as foliows. Transfer 
a suitable amount of USP Dantrolene Sodium RS to an 
appropriate volumetric fiask. Dissolve in 5% of the total 
fiask volume of dimethyiformamlde, Add 5% of the to¬ 
tal fiask volume of glacial acetic add, and dilute with 
acetone to volume. 

System suitability stock solution B: 0,125 mg/mL each 
of USP Dantrolene Related Compound B RS and USP 
Dantrolene Related Compound C RS prepared as fol- 
lows. Transfer suitable amounts of USP Dantrolene Re- 
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lated Compound B RS and USP Dantrolene Related 
Compound C RS to an appropriate volumetnc fiask, 
Dissolve in 5% of the total fiask volume of dimethyl- 
formamide. Add 5% of the total fiask volume of glacial 
acetic acid, and dilute with aeetone to volume, 

System suitability solution: 125 pg/mL of USP Dan¬ 
trolene Sod tum RS from System suitability stock solution 
A and 2.5 jig/mL each of USP Dantrolene Related Com- 
pound B RS and USP Dantrolene Related Compound C 
RS from System suitability stock solution B in Diluent 
Standard stock solution: 1.0 mg/mL of USP Dantrolene 
RS prepared as follows. Transfer a suitable amount of 
USP Dantrolene RS to an appropriate volumetrk fiask, 
Dissolve in 5% of the total fiask volume of dimethyl- 
formamide. Add 5% of the total fiask volume of glacial 
acetic acid, and dilute with aeetone to volume. 

Standard solution: 1 00 pg/mL of USP Dantrolene RS 
from Standard stock solution in Diluent 
Sample stock soiution: 1,25 mg/mL of Dantrolene So- 
dium prepared as follows. Transfer a suitable amount of 
Dantrolene Sodium to an appropriate volumetric fiask. 
Dissolve in 5% of the total fiask volume of dimethyb 
formamide. Add 5% of the total fiask voJume of glacial 
acetic add, and dilute with aeetone to volume. 

Sample solution: 125 pg/mL of Dantrolene Sodium 
from Sample stock solution in Diluent 
Chromatographic system 
(See Chromatograpny (621), System Suitability*) 

Modę: LC 

Detector: UV 365 nm 

Column; 4.6-mm x 15-cm; 5-pm packing LI 

Flow ratę: 2 mL/min 
Injection volume: 20 uL 
System suitability 

Sam pies: System suitability solution and Standard 
solution 

[Notę —The reiafive retention times for dantrolene re¬ 
lated compound B, dantrolene, and dantrolene related 
compound C afe 0.68, 1.0, and 1.24, respective!y.] 
Suitability requirements 

Resolution: NLT 8 between dantrolene related com¬ 
pound C and dantrolene, System suitability solution 
Talling factor: NMT 1.5, Standard solution 
Relative standard devratlon: NMT 1,0%, Standard 
soiution 
Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of dantrolene (Ct 4 H ia N^Os) in 
the portion of Dantrolene Sodium taken: 

Result ^ (r u frs) x (G/Q x 100 

fu = peak response of dantrolene from the Sample 
solution 

r$ ~ peak response of dantrolene from the 
Standard solution 

Q = concentration of USP Dantrolene RS in the 
Standard solution (pg/mL) 

Cu - concentration of Dantrolene Sodium in the 
Sample solution (pg/mL) 

Acceptance criteria: 90.0%-96.0% on the anhydrous 
ba sis 

IMPURmES 


Detete the fotlowing: 

Heavy Metals, Method II (231): NMT 20 ppm# 1 . 

|an-20lB) 

a Limit of Dantrolene Related Compound A 

Mobile phase; Acetonitrile and water (80:20) 

Standard stock solution: 17,5 pg/mL of USP Dan¬ 
trolene Related Compound A RS and 50 j.ig/mL of USP 
Dantrolene Sodium RS in dimethylformamide 


Standard solution: 0.35 j.ig/mL of USP Dantrolene Re¬ 
lated Compound A RS and 1 pg/mL of USP Dantrolene 
Sodium RS from Standard stock solution in acetonitrile 
Sample stock solution: 1.25 mg/mL of Dantrolene So¬ 
dium prepared as follows. Transfer a suitable amount of 
Dantrolene Sodium to an appropriate volumetric fiask, 
Dissolve in 5% of the total fiask volume of dimethyl¬ 
formamide. Add 5% of the total fiask volume of glacial 
acctic add, and dilute with aeetone to volumc. 

Sample solution: 175 pg/mL of Dantrolene Sodium 
from Sample stock solution in acetonitrile 
Chromatographic system 
(See Chromatograpny (621), System Suitability *) 

Modę: LC 

Detector: UV 365 nm 
Column: 4,6-mm x 15-cm; 5-pm packing LI 
Flow ratę: 1 mL/min 
Injection volume: 20 pL 
System suitability 
Sample: Standard soiution 

[NOTĘ —The dantrolene peak elutes at void volume at 
approximately 1,5 min.] 

Suitability requirements 

Tai ling factor: NMT 1.5 for dantrolene related com¬ 
pound A 

Re!ative standard deviation: NMT 5% for dan¬ 
trolene related compound A 
Analysis 

Sam pies: Standard soiution and Sample solution 
Calculate the percentage of dantrolene related com¬ 
pound A in the portion of Dantrolene Sodium taken: 

Result = (ru/rs) x (Q/Qj) x 100 

fu - peak response of dantrolene related 

compound A from the Sample solution 
= peak response of dantrolene related 

compound A from the Standard solution 
C s - concentration of USP Dantrolene Related 
Compound A RS in the Standard solution 
G-ig/mL) 

Cu - concentration of Dantrolene Sodium in the 
Sample solution (pg/mL) 

Acceptance criteria: NMT 0.15% 

* Organic Impurities 

Mobile phase, Diluent, System suitability stock solu¬ 
tion B, System suitability solution, Sample solution, 
and Chromatographic system: Proceed as directed rn 
the Assay. 

Standard solution A: Use the Standard solution from 
the Assay. 

Standard solution B: 0.25 jug/mL each of USP Dan¬ 
trolene Related Compound B RS and USP Dantrolene 
Related Compound C RS from System suitability stock 
solution B in Diluent 
System suitability 

Sam pies: System suitability solution and Standard solu¬ 
tion A 

[Notę —The relatrve retention times for dantrolene re¬ 
lated compound B, dantrolene, and dantrolene related 
compound C are 0,68, 1.0, and 1.24, respectrvely.] 

Suitability requirements 

Resolution: NLT 8 between dantrolene related com¬ 
pound C and dantrolene, System suitability soiution 
Tailing factor: NMT 1.5, Standard solution A 
RelaEive standard dewation: NMT 1,0%, Standard 
solution A 
Analysis 

Sam pies: Sample solution and Standard soiution B 
Calculate the percentage of dantrolene related com¬ 
pound B and dantrolene related compound C in the 
portion of Dantrolene Sodium taken: 

Result - (r u fr$) x ( Q/Cu ) x 100 
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ru - peak response of dantrolene related 
compound B or dantrolene related 
compound C from the Somple solution 
fs = peak response of dantrolene related 
compound B or dantrolene related 
compound C from Standard solution B 
O = concentration of USP Dantrolene Related 

Compound B RS or USP Dantrolene Related 
Compound C RS In Standard solution B 
(|ig/mL) 

Cu - concentration of Dantrolene Sodium in the 
Sample solution (pig/mL) 

Acceptance criteria 

Dantrolene related compound B: NMT 0,50% 
Dantrolene related compound C: NMT 0.30% 

SPEC1FIC TESTS 

o Water Determinatjon (921), Method la: 14.5%^17,0% 

ADDITEONAL REQU1REMENT5 

* PACKAGSNC and STORAGE: Preserve in tight, light-resistant 
containers. Storę at room temperaturę. 

■ USP Reference Standards (11) 

USP Dantrolene RS 

I -({[5-(4-Nitrophenyl)furan-2-y!]rnethylene}arm- 
noJimtdazoliaine-Z^-dione. 

C H H| 0 N 4 Oi 314,25 
USP Dantrolene Sodium RS 
USP Dantrolene Related Compound A RS 
1,2-5is{[5-(4-nltrophenyl)furan- 
2-y I] methylene} hy d razln e; 

Also known as 5-(4-Nitrophenyl)furaldehyde azine. 
C 2 Z Hi 4 N,06 430,38 
USP Dantrolene Related Compound B RS 
/V-Carbamoyl-N-({[5-(4-nitrophenyl)furan- 
2-yl]melhylene}amino)glyrine; 

Also known as 5-(4-Nitrophenyl}-24uraldehyde-2-car- 
boxymethyf semicarbazone* 

Q 4 H 12 N,0 6 332*27 

USP Dantrolene Related Compound C RS 
5-{4-Nifcrophenyl)furan-2“Carbaldehyde. 

C n H 7 N0 4 217.18 


Dantrolene Sodiym Cagłsules 

» Dantrolene Sodium Capsules contain not less 
than 90.0 percent and not morę than 110.0 per- 
cent of the labeled amount of dantrolene sodium 
(CnH 9 N4NaO s • 3 VzH 2 0). 

Packaging and sto ragę —Preserve in tight contalners. 

USP Referentce standards (11)— 

USP Dantrolene RS 

USP Dantrolene Related Compound B RS 

5-(4“Nitroplieny3)-2-furafdehyde-2-carboxymethyl serni¬ 
ca rbazone, 

C m H,iN 4 0* 

USP Dantrolene Sodium RS 
Idenfifkafion— 

A: Infrared Absorption (197K). 

B: The retention tlme of the major peak in the chromato- 
gram of the Assoy prepa radon corresponds to that in the 
chromatogram of the Standard preparation, as obtalned in 
the Assay. 

Dissolntfon (711)— 

Medium: 0.5% methylbenzethonium chloride In water, 
H 6.8 (adjusted with 0.1 N potassium hydroxide or 0.1 N 
ydrochlortc acid); 900 mL, cleaerated. 


Apparatus 1: 100 rpm. 

Time: 40 minutes. 

Determlne the amount of Ci 4 H 9 N 4 Na 05 ■ 3V^H 2 0 dis- 
solved by employing the followmg method. 

Standard solution 1 (for Capsules labeled to contain 
100 mg)—Transfer 25 mg of USP Dantrolene RS, accurately 
weighed, to a 250-mL volumetric fiask* Dissolve in 5.0 mL of 
dimethylformamide. Add 200 mL of Medium and 10.0 ml of 
0*1 N potassium hydroxide* Mix, dilute with Medium to vol- 
ume, and mix. Pass through a 0.45-pm polytetrafluoroethyl- 
ene (PTFE) fil ter, previously wetted with a few drops of iso- 
propyl alcohol, discarding the first 5 mL* 

Standard solution 2 (for Capsufes labeled to contain 
50 mg)—Transfer 25.0 mL of Standard solution 1 to a 50-mL 
vo!umetric fiask containtng 0.5 mL of 0.1 N potassium hy- 
drox!de. Dilute with Medium to volume, and mix. Pass 
through a 0*45-pm PTFE fil ter, previously wetted with a few 
drops of isopropyl alcohol, discarding the first 5 mL. 

Standard solution 3 (for Capsules labeled to contain 
25 mg)—Transfer 25.0 ml of Standard solution 1 to a 
IGO-mL voIumetric fiask containing 1,0 ml of 0.1 N potas¬ 
sium hydroxide. Dilute with Medium to volume, and mix* 
Pass through a 0.45-pm PTFE filter, previously wetted with a 
few drops of isopropyl alcohol, discarding the first 5 mL, 

Test solution— Wlthdraw 10 mL of the solution under test* 
Pass through a 0.45-pm PTFE fil ter, previously wetted with a 
few drops of isopropyl alcohoL Discard the first 5 mL* Col- 
lect the filtered solution in a tubę that contains 1 drop of 
1 N potassium hydroxide, and mix* 

System suitahility — [notę—A li absorbance values should 
be obtained on Solutions within 2 hours of their prepara- 
tEon*] Using a 0,1 -cm celi, measure the absorbance of the 
Medium , using water as the blank, and measure the absorb¬ 
ance of each of the three Standard Solutions using Medium 
as the blank, at the wavelength of maximum absorbance at 
about 395 nm. The system is considered suitable for use if 
the following criteria are met: the absorbance of the Me¬ 
dium is less than 10% of the absorbance of Standard solution 
1; the absorbance of Standard solution 2 is between 0.3 and 
0*5; and the ratio of the absorbance of Standard soiution 1 
to that of Standard solution 3 is 4*00 ± 0,10, 

Determine the amount of Ci 4 H 9 N 4 NaOs ■ 3VaHjO dis- 
solved by measuring the absorbance of the Test soiution at 
the wavelength of maxlmum absorbance at about 395 nm 
in comparison with the appropriate Standard solution, using 
a 0.1-cm celi and Medium as the blank. Ali absorbance val- 
ues are obtained on Solutions within 2 hours of their prepa- 
ration. Calculate the percentage of C^PUN^NaOs ■ 
dissolved by the formula: 

Ą, x C s x 900 x 100 
A s x 0.79186 x LC 

in whtch Au and 4 S are the absorbances obtained from the 
Test solution and the Standard solution , respectively; C* is the 
concentration, in mg per mL, of dantrolene in the Standard 
solution; 900 is fhe volume, in mL, of Medium; 100 is the 
conversion factor to percentage; 0.79186 is the correction 
for water of hydration and sodium contained in the dan¬ 
trolene sodium monohydrate form of the drug, assuming 
that the bulk drug contains 15% of water and 6,84% of 
sodium; and LC is the Capsule label daim, in mg. 

Tolerances —Not less than 75% (Q) of the labeled amount 
of CnHg^NaOs ■ 3 V:?H 20 is dissolved in 40 minutes. 
Uniformity of dosage units (905): meef the require- 
ments. 

Related compouods— 

DHuent, Solution A, Soiution B, Mobile phase , and Chromat- 
ographic system—Proceed as directed in the Assay , 

Standard solution— Transfer 5 mg, accurately weigbed, of 
USP Dantrolene Related Compound B RS into a 50-mL volu- 
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metrie fiask, and dtssoJve In 2.5 ml of dimethylformamide. 
Add 2,5 mL of glacial acetic acid, and dii u te with aceton e to 
volume, The finał concentration is about 0,1 mg per ml. 
Quantltatively dilute thfs solution with Diiuent to obtain a 
solutlon having a known concentration of about 0.0005 mg 
per mL of dantrolene related compound B. 

Test solution —Use the Assay preparation. 

Procedurę —Inject equal volumes (about lOpL) of the 
Standard solution and the Test solution into the chromato¬ 
graph, record the chromatograms, and measure the peak 
responses. Calculate the percentage of dantrofene related 
compound B in the portion of Capsules taken by the 
formula: 

100 ( ru/n)(Q/C T ) 

in whrch ry is the individual peak response for dantrolene 
related compound B obtained from the Test solution; r$ is 
the response of the corresponding peak in the Standard so- 
lution; Cs is the concentration, tn mg per mL, of dantrofene 
related compound B in the Standard solution; and C T is the 
concentration, in mg per mL, of dantrolene sodium in the 
Test solution: not morę than 2% of dantrolene related com¬ 
pound B is fountl. 

Assay— 

Diiuent —Prepare a solution of acetonitriie and water 
(70:30). 

Buffer solution —Dissolve 3,3 g of ammonium acetate in 
1 L of water. 

Solution A —Prepare a filtered and degassed mlxture of 
Buffer solution , acetonitrile, and glacial acetic add 
(1 20:76:7). 

Solution B —Prepare a filtered and degassed mixture of 
acetonitrile and water (70:30). 

Mobile phase —Use variable mixtures of Solution A and So¬ 
lu tion B f as directed for Chromatographlc system , Make ad- 
justments if necessary (see System Suitability under Chroma* 
tography (621)}. 

System suitability solution —Use the Standard solution, pre- 
pared as directed in the test for Related compounds. 

Standard preparation —Transfer 40 mg, a cc u ratę ly 
weighed, of USP Dantrolene RS to a 50-mL volumetric fiask, 
and dissolve in 2.5 mL of dimethylformamide. Add 2.5 mL 
of glacial acetic add, and dilute with acetone to vofume. 

The finał concentration is about 0.8 mg per mL. Quantita- 
tively dilute this solution with Diiuent to obtain a solution 
havlng a known concentration of about 0.08 mg per mL of 
dantrolene. 

Assay preparation —Mix the combi ned eon ten ts of not 
fewer than 20 Capsules, and transfer an accurately weighed 
portion, equivalent to the averagę weight of one Capsule, 
to a 50-mL volumetric fiask. Ado 10 mL of dimethylforma- 
mide, and sonicate for 15 minutes to dissolve. Add 5 mL of 
glacial acetic add, and dilute with acetone to volume. 
Quantitatively dilute this solution with Diiuent to obtain a 
solution havrng 0.1 mg per mL of dantrolene sodium, and 
pass thraugh a 0.45-pm nylon filter. 

Chromatographic system (see Chromatography (621))—The 
liquid chromatograph is equipped with a 365-nm detector 
and a 4.6-mm x15-cm column that contains 5-pm packing 
LI. The flow ratę is about 1.5 ml per minutę. The chromat¬ 
ograph is próg ram med as follows. 


Time 

(minutes! 

Solution A 
(°/o) 

Solution B 
(%) 

Eliltion 

0-8 

100 

0 

tsocratic 

8-8.1 

10D-*0 

0-4100 

Imear gradient 

8,1-1 3 

0 

100 

isocrattc 

13-13.1 

G-*100 

100-40 

linear gradient- 

13,1-20 

100 

0 

re-eqLriltbratfon 


Se pa ratę 3y inject the System suitability solution and the Stan¬ 
dard preparation into the chromatograph, record the chro- 
matograms, and measure the peak responses as directed for 
Procedurę: the tailing factor is not morę than 1.5; and the 
reiative standard deviation for replicate injections for dan- 
trolene Is not morę than 1.0%. [NOTĘ— -For the purpose of 
peak identif kation, the approximate relative retention times 
are 0.68 for dantrolene related compound B and 1.0 for 
dantrolene.] 

Procedurę ^Sep a ratę ly inject equaJ volumes (about 10 pi) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas¬ 
ure the responses for the dantrolene peaks, Calculate the 
percentage of dantrolene sodium (Ci^NiNaO* ■ BY^hbO) in 
the portion of Capsules taken by the formula: 

100(399.29/314.25)^ / r 5 )(0 / Cu) 

in which 399,29 is the molecular weight of dantrolene so¬ 
dium; 314.25 Is the molecular weight of dantrolene; r u and 
Cs are the peak responses for dantrolene obtained from the 
Assay preparation and the Standard preparation , respectively; 
C s is Ene concentration, in mg per mL, of dantrofene in the 
Standard preparation; and Cu is the concentration, in mg 
per mL, of dantrolene sodium (Ci tHęjN.iNfaOs - BYahbO) in 
the Assay preparation. 


Dantrolene Sodńynm for Injection 

» Dantrolene Sodium for Injection is a sterile, 
non-pyrogenic, iyophilized formuiation contain- 
ing Dantrolene Soaium, and one or morę suita- 
ble buffering or sequestering agents. it contains 
not less than 90.0 percent and not morę than 
110.0 percent of the iabeled amount of 
C^HsNhNaOj • 3V2H 2 0. 

Padkagtng and sto ragę —Preserve in tight containers. 
Storę at controlled room temperaturę, protected from lig hi. 

USP Reference sfandfards (11)— 

USP Dantrolene RS 

USP Dantrolene Related Compound B RS 

5-(4-N!trophenyl)-2-furalaehyde-2-carboxymethy! 

semkarbazone, 

C 14 H 12 N 4 O 6 
USP Endotoxin RS 
Bdentification— 

A: Infrared Absorptbn (1 97K)— 

Test spec/me/ 7 —To 0.5 g of Dantrolene Sodium for Injec- 
tion, add 10 mL of 0/1 N hydrochloric acid and 10 mL of 
ethyl acetate, and mix. Atlow the phases to separate, and 
transfer the upper ethyl acetate phase to a suitabfe glass 
Container. Evaporate the solvent, dry the resldue at 105° for 
10 minutes, and use the residue. 

B: The retention time of the major peak in the chromato- 
gram of i he Assay preparation rnrrespnnds to that in the 
chromaEogram of the Standard preparation , as obtained in 
the Assay. 

Bacterial Endotaxms Test (85)—It contains not morę 
than 0.5 USP Endotoxin Unit per mg of dantrolene sodium. 
StedSify Tests (71): meets the reguirements. 

Uniform i ty of dosage units (905): meets the reguire¬ 
ments. 

pH (791)—Disso!ve the contents of 1 vial in 60 mL of USP 
Water for Injection: the pH Is between 8.8 and 11 , 0 . 

Watei' Determinafiort, Method la (921): not morę than 
3.0%. 
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Related compoimds— 

Mobile phase and Diluen f—Proceed as directed in the As- 
say. 

Standard solution —Transfer 10 mg of USP Dantrofene Re- 
fated Compound B RS, accurately weighed, into a 50-mL 
voJumetrie fiask, and dissolve in 2,5 mL of dimethylforma- 
mide. Add 2.5 mL of glacial acetic add, and diEute with ate- 
tone to vo!ume to obtain a sofution having a known con- 
centratfon of about 0.2 mg per ml. Dilute with Diluent to 
obtain a solution having a known concentration of about 
0.002 mg per ml of dantrolene related compound B. 

Test solution —Use the Assay preparation. 

Chromatographic system —Proteed as directed in the As¬ 
say. Chromatograph the Standard sofution , and record the 
peak responses as directed for Procedurę: the reEative stan¬ 
dard deviation for replicate injections for dantrolene related 
compound B is not morę than 5* *0%. 

Procedurę —Separately inject equal volumes (about 10|iL) 
of the Standard solution and the Test sofution into the chro- 
matograph, record the chromatograms, and measure the 
peak responses. Cafculate the percentage of dantrolene re- 
fated compound B in the portion of Dantrolene Sodium for 
Injection taken by the formula: 


LI. The fJow ratę is about 1.5 mL per minutę, The chromat¬ 
ograph is program med as follows. 


Time 

(minutes) 

Solution A 
<%> 

Solution B 
{%) 

Elu don 

0-8 

100 

0 

isocratic 

8-8,1 

1QD-*Q 

0-4100 

linear gradient 

8.1-13 

0 

100 

bocratic 

1 3-13.1 

O-łlOO 

100-40 

finear gradient 

1 3.1-20 

100 

0 

re-eamlibratton 


Chromatograph the Standard preparadon, and record the 
peak responses as directed for Procedurę: the tai ling factor is 
not morę than 1,5; and the relative standard deviation for 
replicate injections for dantrolene is not morę than 1.5%. 

Procedurę —Separately inject equa! vołumes (about 10 jiL) 
of the Standard preparation and the Assny prepa radon rnto 
the chromatograph, record the chromatograms, and meas¬ 
ure the peak responses for dantrolene, CaTculate the per¬ 
centage of C^H 9 N^Na0 5 - VhW 2 O in the portion of Dan¬ 
trolene Sodium for Injection taf<en by the formula: 

(399*29/314,25X^/^(0/0,;) 


100(n>/ri)(O/Cr) 



in which r v is the peak response for dantrolene related com¬ 
pound B obtained from the Test solution; r 5 is the corre- 
sponding peak response in the Standard solution; Cs ts the 
concentration, In mg per mL, of dantrolene related com¬ 
pound B rn the Standard sofution; and Q is the concentra¬ 
tion, in mg per mL, of dantrolene sodium hydrate in the 
Test solution. Not morę than 8% of dantrolene related com¬ 
pound B is found. 

OtUier recgniBremenfs: meets the reąuirements under in¬ 
jections and Implanted Drug Products (1). 

Assay— 

Buffer —Dissolve 3*3 g of ammonium acetate In 1 L of 
water, and adjust with acetic acid to a pH of 4.5 ± 0.1. 

Solution A —Prepare a filtered and degassed mixture of 
Buffer, aceton i trile, and glada! acetic acid (120:80:7). 

Solution B —Prepare a filtered and degassed mixture of 
acetonśtrile and water (70:30). 

Mobile phase —Use variable mixtures of Solution A and So¬ 
fution B; as directed for Chromatographic system. Make ad- 
justments if necessary (see System Suitabihty under Chroma- 
tography (621)). 

Diluent —Prepare a mixture of acetonitrile and water 
(60:40), 

Standard preparation—Transfer 40 mg of USP Dantrolene 
RS, accuratefy weighed, Into a 50-mL volumetrIc fiask, and 
dissolve in 2.5 mL of dimethylformamrde. Add 2.5 mL of 
glacial acetic acid, and difute with acetone to voEume to 
obtain a solution having a known concentration of about 
0.8 mg per mL. Dilute this solution with Diluent to obtain a 
solution havtng a known concentration of about 0.08 mg 
per mL of dantrolene. 

Assoy preparation—Usmg 70 mL of water for each vial, 
transfer the en tire contents of the required number of viaEs 
to a suitable fiask necessary to obtain a solution having a 
known concentration of about 0.1 mg of dantrolene sodium 
hydrate per mL. Sonicate for 2 to 5 minutes to dissolve the 
sample. Dilute with Diluent to vofume. 

Chromatographic system (see Chromatography (621))—The 
liquid chromatograph is eguipped with a 365-nm detector 
and a 4.6-mm x 15-cm column that contains 5-pm packing 


in which 399.29 and 314,25 are the molecuEar weights of 
dantrolene sodium hydrate and dantrolene, respectiveiy; r u 
and r* are the peak responses for dantrolene obtained from 
the Assoy preparation and the Standard preparation, respec- 
tively; Cs is the concentration, in mg per ml, of dantrolene 
in the Standard preparation; and Cu is the concentration, in 
mg per mL, of dantrolene sodium hydrate in the Assoy prep- 
aration. 


Dapsone 




CiaHuNiOaS 24830 

Benzenamine, 4,4'-su[fonylbis-; 

4,4'-Sulfonyldianiline [80-08-0]. 

DEFINirrON 

Dapsone contains NLT 98.0% and NMT 1 02,0% of dapsone 
(C 12 H 12 N 5 O 25 ), caEculated on the dried basis, 

IDENTIFICATION 

* A. INFRARED ABSGRPTION (197K) 

o B. The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution, as 
obtained in the Assay. 

AS SAY 

o Procedurę 

Mobile phase: Transfer 100 mL of isopropyf alcohol, 

100 mL of acetonitrile, and 100 mL of etnyf acetate to a 
1000-mL volumetric fiask, Add hexane to volume with- 
out mixing, then mix, and allow the mixture to cooE to 
room temperaturę. 

Standard solution: 25 pg/mL of USP Dapsone RS in 
Mobile phase 

Sample solution: 25 pg/mL of Dapsone in the Mobile 
phase 
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Chroma tog raphic system 

(See Chromatograpny {621}, System Suitabiiity.) 

Modę: LC 

Detector: UV 254 nm 

Column: 4-mm x 30-cm; 1O-pm diameter packing L3 
F!ow ratę: 1 mL/min 
Injection volume: 10 pL 

Run time: Two times the retention time of Dapsone 
System suftability 
Sample: Standard solution 

Suitability requirements 
Relath/e standard deviation: NMT 2% 

Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of dapsone (CizHizNzGzS) in 
the portion of Dapsone taken: 

Resutt - (fu/rs) x (Cs/Q) x 100 

ru = peak response of the Sample solution 

r* ~ peak response of the Standard solution 

Q ~ concentration of USP Dapsone RS in the 
Standard solution (pg/mL) 

Cu = concentration of Dapsone in the Sample 
solution (pg/mL) 

Acceptance criteria: 98.0%“102.0% on fhe dried basis 

EMPURITIES 

* Residue on Ignition (281): NMT 0.1% 

• Selenium (291) 

Sample: fOG-mct sample mixed with 100 mq of maane- 
sium oxide 

Acceptance criteria: NMT 30 ppm 

O Organic IMPURITIES 

Standard solution A: 12.5 mg/ml of USP Dapsone RS 
In methanol 

Standard solution B: 62.5 jtg/nnL of USP Dapsone RS 
in methanol from Standard solution A 
Sample solution: 12.5 mg/mL of Dapsone in methanol 
Chromatographic system 
(See Chromatograpny (621), Thin-Layer Chromało- 
graphy.) 

Modę: TLC 

Adsorbent: 150- to 200-fim layer of chromatographic 
silica gel 

Application volutne: 4 llL 

Developing solvent system: Acetone, chloroform, n- 
butyl alcohol, and formie acid (15:60:15:10). Prepare 
the solvent system fresh daily. Eguiltbrate the chromat¬ 
ographic cham ber with the solvent system for 30 min 
prior to developing the chromatographic piąte. 

Spray reagent: 0.1% (w/v) solution of 4-dimethylami- 
nodnnamaidehyde in glacial acetic acid and water 
( 1 : 1 ) 

Analysis 

Samples: Standard solution A and Standard solution B 
and Sample solution 

Position the piąte in a chromatographic chamber, and 
develop the chromatograms in the deve!oping solvent 
system unti! the sofyent front has moved about three- 
fourths of the length of the piąte. Remove the piąte 
from the developing chamber and air-dry, Spray the 
piąte lightly with Spray reagent Examine the spots that 
are developed immedEately, and compare the intensr- 
ties of any secondary spots observed in the Sample 
solution with those of tne principal spots of the Stan¬ 
dard Solutions . 

Acceptance criteria: No secondary spot from the chro- 
matogram of the Sample solution is larger or morę in- 
tense than the principal spot of Standard solution 8 


(0.5%), and the sum of the intensities of all the second- 
ary spots of the Sample solution corresponds to NMT 
1 , 0 %. 

SPECSFIC TEST 5 
* Hoss on Drying ( 731 ) 

Analysis: Dry at 105° for 3 h. 

Acceptance criteria: NMT 1.5% 

ADDimONAL REQUfRE M ENTS 

a Packaging and Storage: Preserve in wefl-closed, light- 
resistant containers. 

a USP Reference Standards ( 11 ) 

USP Dapsone RS 


Dapsone Compounded Orali Suspension 

DEFINITION 

Dapsone Compounded Orał Suspension contains NLT 
90.0% and NMT 11 0,0% of tne labeled amount of dap¬ 
sone (CnHizNzOiS), 

Prepare Dapsone Compounded Orał Suspension 2 mg/mL as 
follows (see Phormaceutkal Compoundmg—Nonsterue Prep- 
arations (795)). 


Dapsone tabletu equIvalerU to 

200 mg 
of dapsone 

Vehide: a 1:1 mixture of Qra-Sweet b and Ora- 
Plus* 3 , a sufficient ouantitv to make 

100 mL 


* Dapsone 25-mq tablet*, Jacobus Pharmaceutical Company, Princeton. 
Nj, 

h Paddock Laboratories Mmneapolis, MN, 


Calculate the reąuired guanfity of each ingredient for the 
total amount to be prepared. Place the required number 
of Dapsone tahlets in a suitabie mortar, and comminute to 
a fine powder. Add the l fehicie in smali portions, and tritu- 
rate to make a smooth pastę. Add increasing volumes of 
the Vehide to make a dapsone liquid that is pourable. 
Transfer the contents of fhe mortar, stepwise and quan- 
titatively, fo a calibrated bottle, Add enough of the Veh(de 
to bring to finał volume, and mix well. 

ASSAY 
* PROCEDURĘ 

Solution A: 50 mM ammonium phosphate adjusted to 
a pH of 4.6 

Mobile phase: Acetonitrile and Solution A (12:88). Filter 
and degas, 

Internal standard solution: 1.0 mg/mL of diazoxide in 
methanol 

Standard stock solution: 2.0 mg/mL of USP Dapsone 
RS in methanol 

Standard solution: Pipet 2.5 mL of Standard stoc/c solu¬ 
tion into a 1 00-mL volumetric fiask, add 5.0 mL of Inter¬ 
nal standard solution , and di lute with Mobile phase to 
volume to obtain a solution with a nominał concentra- 
tlon of 50 pg/mL of dapsone and 50 pg/mL of diazox- 
tde. Centrifuge. 

Sample solution: Shake thoroughly by hand each bot¬ 
tle of Orał Suspension. Pipet 2.5 ml of Orał Suspension 
into a 100-mL volumetric fiask, add 5.0 mL of InternaI 
standard solution , and di lute with Mobile phase to vol- 
ume to obtain a solution with a nominał concentration 
of 50 pg/mL of dapsone and 50 pg/mL of diazoxide. 
Centrifuge. 
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Chromatographic system 

(See Chromatogropny (621 ), System Suito bili ty.) 

Modę: LC 

Detector: UV 295 nm 

Column: 3.0-mm x 15-cm; 5-pm packtng LI 

Cofumn temperaturę: 40° 

Flow ratę: 0.7 ml/min 
Injection volume: IOj^L 
System suitability 
Sample: Standard solutfan 

[Notę —The retention times for dapsone and diazoxlde 
are about 8.9 and 12.9 min, respectively.] 

Suitability requirements 

Relative standard devraffon: NMT 2.3% for replicate 
fnjections 
Analysis 

Sampfes: Standard solution and Sample solutfan 
Cakulate the percentage of the labeied amount of dap- 
sonę (CuHuNiGaS) in the portion of OraJ Suspension 
taken: 

Resuit = (Ru/Rs) x ( Cs/Cu ) x 100 

Ru = peak response ratio of dapsone to the In tern al 
standard from the Sample solutfan 
Rs = peak response ratio of dapsone to the interna! 

standard from the Stanaard solutfan 
Cs = concentration of USP Dapsone RS in the 
Standard solutfan (pg/mL) 

Cu = nominał concentration of dapsone In the 
Sample solutfan (pg/mL) 

Acceptance criteria: 90.0%~11G,G% 

SPEC! FIC TESTS 
*PG-1<791): 3.8-4.8 

ADDmONAL REQUIREIV!ENT$ 

e Packaging and Storage: Package in tEgbt, light-resistant 
containers, Storę in a refrigerator or at controlled room 
temperaturę, 

* Beyond-Use Datę: NMT 90 days after the datę on which 

rt was compounded when stored m a refrigerator or at 
controfied room temperaturę 

* Labeling: label Et to indfcate that it is to be well shaken 
before use, and to state the Beyond-Use Datę. 

* USP Reference Standards (11) 

USP Dapsone RS 


Papinie TaMets 

DEFINITION 

Dapsone Tablets contain NLT 92.5% and NMT 107.5% of 
the labeied amount of dapsone (C^HrzN^OaS). 

DDENTIFICATION 

* A. Dnfraked Absorptjon (197K) 

Sample solution: Transfer a quantity of fineiy powdered 
Tablets, equivalent to i 00 mg of dapsone, to a suitabJe 
Container, add 5 rnL of acetone, shake for 5 min, fifter, 
and evaporate the filtrate to dryness. Dry this residue at 
105 G for 1 h. 

Acceptance criteria: Meets the reguirements 

® B, Ułtraviolet Absorption (197U) 

Sample solution: Triturate a quantity of fineiy pow¬ 
dered Tablets, equivalent to 100 mg of dapsone, with 
50 mL of methanoi, and filier. Dllute a portion of the 
fittrate with methanoi to make approximately a 1 in 
200,000 solution. 


Acceptance criteria: Meets the requirements 

AS5AY 
® Procedurę 

Mobile phase: Transfer 100 ml of isopropyl alcohol, 

1 00 mL of acetonitrile, and 100 mL of ethyl acetale to a 
1 000-mL volumetrrc fiask. Add hexane to volume wlth- 
out mixlng, then mix, and aliow the mixture to coof to 
room temperaturo. 

Standard solution: 25 fig/mL of USP Dapsone RS In 
Mobile phase 

Sample solution: Nominally 25 pg/ml of dapsone pre- 
pared as folfows. Weigh and fineiy powder NLT 20 Tab¬ 
lets. Transfer a portion of the powder, nominally equtv- 
alent to 50 mg of dapsone, to a 200-mL vofumetric 
fiask, Add 150 mL of methanoi, and place the fiask in 
an ultrasonic bath at a temperaturo of 35° for 15 min, 
with occasional shaking. Al Iow to cool to room temper¬ 
aturo, and add methanoi to volume, Centrifuge a por¬ 
tion of the mlxture until elear. Transfer 5.0 mL of the 
elear supernatant to a 50-mL volumetric fiask, and di- 
fute with Mobile phase to volume. 

Chromatographic system 
(See Chromotograpny (62 1), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 

Column: 4-mm x 30-cm; 10-pm diameter, packing L3 
Injection volume: lOpL 
System suitability 

Sample: Standard solution (chromatograph a sufficient 
number) 

Suitability reguirements 
Relative standard deviation: NMT 2% 

Analysis 

Samples: Standard solution and Sample solution 
Calcu la te the perrenlage of the labeied amount of dap¬ 
sone (C^BizNzCbS) in the portion of Tablets taken: 

Resuit = (ru/fs) x (C$/C v ) x 100 

fu = peak response from the Sample solution 

r$ - peak response from the Standard solution 

Cs - concentration of USP Dapsone RS in the 
Standard solution (pg/mL) 

Oj = nominał concentration of dapsone in the 
Sample solutfan (pg/mL) 

Acceptance criteria: 92.5%-1 07.5% 

PERFORMANCE TESTS 

* DESSOLUTION (711) 

Medium: Dilule hydrochloric add (2 in 1 00); 1 000 mL 
Apparatus 1: 100 rpm 
Time: 60 min 

Standard solution: USP Dapsone RS of a known con¬ 
centration m Medium 

Sample solution: Wilhdraw and fllter a portion of the 
Sample solution. Transfer a portion of the filtrate esti- 
mated to contain 0,2 mg of dapsone to a 25-mL vo!u- 
metric fiask, add 5 mL of 1 N sodium hydroxlde, and 
dllute with wat er to volume, 

Jnstrumental conditions 
Modę: UV 

Anaiytical wavelength: 290 nm 
Tolerances: NLT 75% (Q) of the labeied amount of 
dapsone (CtzbhzNżOzS) is dissolved. 

• UNIFORMETY OF DOSAGE UNITS (905) 

Procedurę for content uniformity 
Standard solution: 8 pg/mL of USP Dapsone RS in 
methanoi 

Sample solution: Nominally 8 (ig/ml of dapsone pre- 
pared as follows. To 1 Tablet in a 100-mL yolumetnc 
fiask add 2,0 mL of water, and aliow to stand for 30 
min, swirling occasionalJy. Add 70 mL of methanoi, 
and place the fiask in an ultrasonic bath until the spec- 
imen Is completely dlspersed, Add methanoi to vol- 
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ume, and centrifuge a portion of the mfocture. Quarv 
titatively dilute a measured volume of the elear 
supernatant wEth methanol. 

Instrumental oonditiorts 
Modę: UV 

Analytical wavelength: 296 nm 
Celi: 1 cm 
Blank: Methanol 
Analysh 

Sam pies: Standard solution and Sampie solution. 
Catculate Che percentage of the labeled amount of 
dapsone (CizHtzNzOzS) in the Tablet taken: 

Result ^ ( Au/As) x (Q/C u ) x 100 

Au = absorbance of the Sampie solution 
As = absorbance of the Standard solution 
Cs = concentration of USP Dapsone RS in the 
5 tan da rd solution (jig/mL) 

Cu = nominał concentration of dapsone in the 
Sampie solution (pg/mL) 

Acceptance ciiteria: Meet the requirements 

ADDITIONAL REQUIREMENTS 

* IPackaging and Storage: Preserve En well-dosed, fight- 
resistant containers. 

o USP Reference Standards (11) 

USP Dapsone RS 


Daurcorubkin HydroehiarBcIe 



C^HzgNCho ■ HCI 563.98 

5,12-Naphthacenedione, 8-acetyl-10-[(3-amino-2,3, 
6-trideoxy-cx-L-/y.ra-hexapyranosy!)oxy]-7,8,9,10- 
tetrahydro-6,8,11-trihydroxy-1-methoxy-, (85-c/s)-, 
hydrochtoride. 

(1 S,35)-3-Acetyl-1,2,3,4,6,11-hexahydro-3,5,1 2-trihydroxy- 
10-nnethoxy-6,11 -dioxo-1 -naphthacenyl 3-amino-2,3, 
6-trideoxy-a-L-/yxo-hexopyranoside hydrachloride 
[23541-50-6], 

» Daunorubicin Hydrochloride has a potency 
equivalent to not less than 842 jig and not morę 
than 1030 pg of G 7 H 29 NO 10 per mg. 

Caution —Greot care shouid be taken to prevent 
inhaling porticles of Daunorubicin Hydrochloride 
and exposing the skin to it 

Packaging and storage —Preserze In łight containers, 
protected From light and excessive heat. 

USP Reference standards (11)— 

USP Daunorubicin Hydrochioride RS 

Bdentafkation— 

A: The IR absorption spectrum of a potassium bromide 
dispersion of it exnibits maxima only at the same wave- 
lengths as that of a similar preparation of USP Daunorubicin 
Hydrochioride RS. 

B: The retentEon time of the main peak obtained with 
the Assay preparatbn corresponds to that obtained with the 
Standard preparadon as directed rn the Assay. 


CrysfaHinity (695): meets the regufrements* 
pH (791): between 4.5 and 6,5, in a solution containing 
5 mg per ml, 

Water Determination, Method I (921): not morę than 
3.0%. 

Assay-— 

Mobile phase —Mix 62 votumes of water and 38 voJumes 
of acetonitrile, and adjust with phosphoric a-cid to a pH of 
2.2 ± 0.2, The aceton itrile concentration may be varied to 
meet system suitability requirements and to provide a suita- 
ble elution time for daunorubicin. Fitter the solution through 
a membranę fi [ter (1 pm or finer porosiły), and degas* 

Standard preparation—DhsoWe an accurately weighed 
quantity of USP Daunorubicin Hydrochloride RS in Mobile 
phase to obtain a solution having a known concentration of 
about 250 pg of daunorubicin per mL 

Resolution solution —Prepare a solution of doxorubicin hy¬ 
drochloride in the Standard prepa radon containing about 
250 jag per mL, 

Assay preparation —Transfer about 25 mg of Daunorubicin 
Hydrochloride, accurately weighed, to a 100-mL volumetric 
fiask, dissolve in and dilute with Mobile phase to volume, 
and mix. 

Chromatographic system (see Chromatography { 621))—The 
chromatograph is ecjuipped with a 254-nm detector and a 
16-mm x 30-cm coiumn that contains packing LI. The flow 
ratę is about 1.5 mL per minutę. Chromatograph the Resalu- 
tion solution, and record the peak responses as directed for 
Procedurę: the relative retention times are about 0*7 for dox- 
orubicin and 1.0 for daunorubicin; and the resolution, R, 
between the doxorubicin peak and the daunorubicin peak is 
not tess than 3. Chromatograph replicate injections or the 
Standard preparation , and record the peak responses as di¬ 
rected for Procedura: the relative standard deviation for repli 
cate injections is not morę than 2.0%. 

Procedurę —Sęparately inject equal voiumes (about 5 pi) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromalograms, and meas- 
ure the responses for the major peaks. Calcu la te the po¬ 
tency, in jig of CzzHzpNOio per mg, taken by the formula: 

100(C / W)(ru / fj) 

in which C is the concentration, in pg per mL, of dau¬ 
norubicin in the Standard preparation; W is the weight, in 
mg, of Daunorubicin Hydrochioride taken; and r v and r$ are 
the daunorubicin peak responses obtained from the Assay 
preparation and the Standard preparation, respectively. 


Daunorubicin Hydrochloride for 
Brajjection 

» Daunorubicin Hydrochloride for Injection is a 
sterile mixture of Daunorubicin Hydrochloride 
and Mannitol. It contains the equivalent of not 
less than 90.0 percent and not morę than 
115.0 percent of the labeled amount of 
G7H29NO10. 


Change to read: 

Packaging and storage —Preserve as described in °Pack- 
aging and Storage Reguirements (659), Injection Packaging, 
Packaging for constitution» ( cn protect from light. 
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USP Reference Standard* (11)— 

USP Daunorubicin Hydrochlonde RS 
USP Endotoxin RS 

Constitufed solution—At the time of use, it meets the 
requirements for fnjections and implanted Drug Products (1), 
Specific Tests, Completeness and darity of Solutions. 
IdentificatBOfi—The retention time of the main peak ob- 
tained with the Assay preparation corresponds to that ob¬ 
ca ined with the Standard preparation as directed in the As- 
say , 

Bacteria! Endotoxins Test (85}—It contains not morę 
than 4.3 USP Endotoxin Units per mg of daunorubicin. 
pH (791): between 4.5 and 6.5, in the solution consti- 
tuted as directed in the labeling. 

Water Determmaiion, Method I (921): not morę than 
3.0%, the Test Preparation being p repa red as directed for a 
hygroscopic specimen. 

Other reguirements—It meets the requirements under in- 
jections and implanted Drug Products (1). 

As say — 

Mobile phase, Standard prepamtion f Resolution solution , 
and Chromatographic system —Prepare as directed in the As- 
say under Daunorubidn Hydrochlonde. 

Assay preparation —Transfer the contents of 1 vial of Dau¬ 
norubicin Hydrochlonde for Injection with the aid of Mobile 
phase to an appropriate volumetric fiask, and dilute with 
Mobile phase to volume to obtain a solution containing 
about 0.25 mg of daunorubicin per mL 

Procedurę —Proceed as directed for Procedurę In the Assay 
under Daunorubidn Hydrochlonde , Calcu! a te the guantfty, tn 
mg, of C^H^NGto in the vial of Daunorubicin HydrochJo¬ 
ride for Injection taken by the formula: 

(CV/lOOO)(tu/rs) 

in which 1/ is the volume, in ml, of the Assay preparation, 
and the other terms are as defined therein. 


DecoguBnate 



OH O 


CwHsaNOi 417.54 

3-Quinolinecarboxy[ic add, 6"(decyloxy)-7-ethoxy-4-hy- 
droxy-, ethyl ester. 

Ethyl 6-(decyfoxy)-7-ethoxy-4-hydroxy-3“quinolinecarboxy- 
late [18507-89-6]. 

» Decoquinate contains not less than 99.0 per- 
cent and not morę than 101.0 percent of 
C 24 H 35 MO 5 , calculated on the dried basis, 

Packagitig and storage— Preserve tn tight containers. 
Labeling— Label if to indieatc that it is for yeterinary use 
onfy. 

USP Referentce standards (11)— 

USP Decoquinate RS 
Identification— 

A: Infrared Absorption (197K). 

B: Transfer about 40 mg of it, accurately weighed, to a 
100-mL voIumetric fiask, add lOmL of hot chloroform, swirl 
to dissolve, and while sttll warm add about 60 mL of dehy- 
drated alcohol. Allow to cool, dilute with dehydrated ałco- 
hol to voiume, and mix. Promptly transfer 1 0:0 mL of this 
solution to a second 100-mL vofumetnc fiask, dilute with 


dehydrated alcohol to volume, and mix. Transfer lO.Omt of 
this solution to a third 100-mL volumetric fiask, add 10 mL 
of 0.1 N hydrochloric acid, dilute with dehydrated alcohol 
to volumą and mlx: the UV absorption spectrum of this 
solution exhibits maxima and minima at the same wave- 
lengths as that of a simitar solution of USP Decoquinate RS, 
concurrently measured, and the respective absorptiwties, 
calculated on the dried basis, at the wavelength of maxi- 
mum absorption at about 265 nm do not dlffer by moro 
than 2.5%. 

Loss on drying (731)—Dry it at 105* to constant weight: 
it loses not morę than 0.5% of its weight. 

Residue on ignition (281): not morę than 0.1%. 
Ordmary impudtnes (466)— 

Test solution: chloroform, prepared with the aid of 
heat. 

Standard solution: chloroform, ustng dilutions of the 

Test solution. 

Eluant: a mixture of chloroform, dehydrated alcohol, 
and anhydrous formie acid (85:1 0:5). 

Yisuafization: 1 . 

Toleronces: no impurity exceeds 1%, and the total does 
not exceed 2 %. 

Assay —Dissolve about 1000 mg of Decoquinate, accurately 
weighed, in 100 ml of glacial acetrc add, with the aid of 
gentle heat. Allow to cool, add 1 drop of crystal violet TS, 
and titrate with 0.1 N perchloric acid VS to a green 
endpoint. Perform a blank determination, and make any 
necessary correction. Each mL of 0.1 N perchloric acid is 
equivalent to 41.76 mg of C 24 H 35 NO 5 . 


Pecrogpiraate Premax 

» Decoquinate Premix contains not less than 
90,0 percent and not morę than 1 10,0 percent of 
the iabeled amount of C 24 H 3 sN 0 5y the labeled 
amount being between 1 g and 10 g per 100 g 
of Premix, 

Packaging and sto ragę —Preserve tn well-dosed contain- 
ers, 

Labeflnng —Label it to indicate that it is for yeterinary use 
only. 

USP Referenci standard* (11)— 

USP Decoguinate RS 

Identification —To an accurately weighed guantity of it, 
equivalent to about 100 mg of decoquinate, add 40 mL of 
chloroform, and heat under a ref!ux condenser on a water 
balh for 20 minutes, cool, and filter, Use the filtrate as the 
test solution. Apply 10-pL portions of the test solution and 
of a Standard solution in chloroform containing 2.5 mg of 
USP Decoąuinate RS per mL to the starting linę of a suitabfe 
thin-layer chromatographic piąte (see Chromatography 
(621)) coated with a 0.25-mm layer of chromatographic stl- 
ica gel mixture. Allow the spots to dry, and deveJop the 
chroma tog ram in a solvent system consisting of a mixture of 
chloroform and alcohol (70:30) until the solvent front has 
moved about three-fourths of the length of the piąte. Re- 
move the pfate from the developing chamber, and allow to 
dry in a current of air. Locate the spots under short-wave- 
length UV light: the Rf value of the prtndpaf spot obtained 
from the test solution corresponds to that obtained from 
the Standard solution. 

Assay—Extract an accurately weighed quantity of Premix, 
equivalent to about 200 mg of decoguinate, with 50 mL of 
chloroform in a smali continuom extraction apparatus for 8 
reffux cydes. Transfer the extract to a 100-mL volumetric 
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fiask with the aid of chloroform, cool, dii u te with chloroform 
to volume, and Transfer 5.0 mL of this soiution to a 
second 100-mL volumetric fiask, dilute with dehydrated a!- 
cohol to volume, and mix. Transfer 5,0 mL of this soiution 
to a third 100-mL volumetric fiask, add 10 mL of 04 N 
hydrochloric add, dilute with dehydrated alcohol to volume, 
and mEx (Assoy preparation), Transfer 50 mg of USP Deco 
auinate RS, accurately weiohed, to a 100 -mL voIumetric 
fiask, add 10 mL of hot chloroform, swlrl to dissolvc, and 
while stiil warm slowly add 70 mL of dehydrated alcohol 
Ailow to cool, dilute with dehydrated alcohol to volume, 
and mlx. Immediately transfer 10.0 mL of this soiution to a 
second 100-mL yolumetric fiask, dilute with dehydrated al- 
coho! to volume, and mix. Transfer 10.0 mL of this soiution 
to a third 100-mL volumetric fiask, add 10mL of 0.1 N 
hydrochloric add, dilute with dehydrated alcohol to voiume, 
and mix, This Standard preparation contains about 0.005 mg 
of USP DecoquEnate RS per mL. Concomitantly determine 
the absorbances of the Standard prepamtion and the Assay 
preparation at the wavelength of maximum absorbance at 
about 265 nm, with a spectrophotometer, using a mixture 
of dehydrated alcohol, 0.1 N hydrochloric add, and chloro¬ 
form (90:10:0.25) as the blank. Calculate the percentage of 
C 24 H 35 NO 5 in the portion of Premix taken by the formula: 

4000 (C/W)(Au/As) 

in which C is the concentration, in mg per mL, of USP 
Decoguinate RS in the Standard preparation; W Is the quan- 
tity, in g, of Premix taken to prepare the Assay preparation; 
and Au and A$ are the absorbances of the Assay preparation 
and the Standard preparation , respectively. 


Oeferoxamine Rflesylate 



CjjH.sN^Oa ■ CH.ChS 656.79 

B utanediam i de, N' -[5-[[4-[[5-(acety fhy d roxyam i n o)pentyl]- 
a m ino]-1,4-dioxobuty I] hyd roxya m i no]penty l]-N-(5-am i- 
nopen tyl)-N-hydroxy-, monometha nesu Ifona te; 
N-[5-[3-[(5-Aminopentyf)hydroxycarbarnoyl]propionamido]- 
pentyl]-3-[[5-(N-hydroxyacetamido)pentylJcarbamoyl]pro- 

f iionohydroxamic add monomethanesulfonate (salt) 
138-14-7]. 

DEFINITION 

Deferoxamine Mesylate contains NLT 93,0% and NMT 
102 . 0 % of deferoxamine mesylate (C 25 H 4 sN & O e ■ CH^OsS), 
cakulated on the anhydrous bas is. 

IDENTIFICATION 

O A, INFRARED ABSORPTION (197K) 

® B. The retention time of the major peak of the Sample 
soiution corresponds to that of the Standard soiution , as 
obtained in the Assay. 

ASSAY 
s procedurę 

Soiution A: 1.32 g/L of dtbasie ammonium phosphate 
in water, Adjust with phosphortc acid to a pH of 3.0. 


Soiution B: Acetonitriie and Soiution A (1:1) 
Mobile phase: See Tobie h 


Tabie 1 


Time 

ĆmiiO 

Soiution A 

Soiution B 

0 

88 

12 

20 

80 

20 

35 

57.5 

42.5 

35.1 

88 

12 

40 

88 

12 


Diluent: Acetonitriie and water (6:94) 

Standard soiution: 1,0 mg/mL of USP Deferoxamine 
Mesylate RS in Diluent 

Sample soiution: 1.0 mg/mL of Deferoxamtne Mesylate 
in Diluent 

Chromatographic system 

(See Chromatograpny (621), System Sukabiiity.) 

Modę: LC 

Detector: UV 220 nm 

Column; 4.6-mm x 7.5-cm; 3.5-pm packing LI 
Temperatures 
Cofumn: 32° 

Autosampfer: 5° 

Flow ratę: 1.5 mL/min 
Irijection volume: 20 uL 
System suitability 
Sample: 5 tandard soiu thn 
SuitabHity requirements 
Relative standard deviation: NMT 0.73% 

Anafysis 

Samples: Standard soiution and Sample soiution 
Calculate the percentage of deferoxamine mesylate 
(CtfHjsN&Os * CH 4 O 3 S) in the portion of Deferoxamine 
Mesylate taken: 

Resuft - ( ru/ts ) x (Cs/ Cu) x 100 

r u - peak response of deferoxamine from the 
Sample soiution 

r s - peak response of deferoxamtne fronn the 
Standard soiution 

Cs = eon cent ration of the Standard soiution 
(mg/mL) 

Cu = concentration of the Sample soiution (mg/mL) 
Acceptance critena: 93.0%-102.0% on the anhydrous 
basis 

IMPURITIE5 

* ReSIDUE ON IGNITION (281): NMT 0.1%, 2.0 g being used 

* Chloride and Sulfate, Chloride (221): NMT 0.012%; a 

1.2-g portion shows no morę chloride than corresponds 
to 0.20 mL of 0.020 N hydrochloric acid. 
o Chloride and Sulfate, Sulfate (221): NMT 0.04%; a 0.5- 
g portion shows no morę sulfate than corresponds to 
Ó.20 mL of 0,020 M suffuric acid. 


Delete the following: 

Heavy Metals, Method U (231): NMT 10 ppm* (orticisi 1- 

$ ORGANIC IMPURITIES 

Soiution A, Soiution B, Diluent, Mobile phase, Sample 
soiution, and Chromatographic system: Proceed as 
drrected in the Assay. 

Standard stock soiution: Use the Standard soiution , 
prepared as directed in the Assay , [Notę—USP Deferox- 
amine Mesylate RS contains impurity A as a minor 
component.] 

Standard soiution: 0.01 mg/mL of USP Deferoxamine 
Mesylate RS In Diluent from the Standard stock soiution 
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System suftability 

Samples: Standard stock solution and Standard solution 

Suftability requirements 

Resolution: NLT 2.0 between the impurity A and 
deferoxamine peaks, Standard stock solution 
Relative standard deviation: NMT 5.0% for the 
deferoxamlne peak, Standard solution 
Analysis 

Samples: Standard solution and Sample solution 
Calcufate the percentage of each impurity in the por- 
tion of Deferoxamine Mesyiate taken: 

Re suit = (fu/rs) x (Cs/Cu) x 100 

ru - peak response of each impurity from the 
Sampfe solution 

= peak response of deferoxamine from the 
Standard solution 

C 5 =? concentration of the Standard solution 
(mg/mL) 

Cu -concentration of the Sample solution (mg/ml) 
Acceptance critena: See Tobie 2. 

[Notę—T he reporting level for impurities is 0.04%.] 


Table 2 


Marne 

Relative 

Retenłion 

Time 

Acceptance 
Criteria, 
NMT <°/oS 

Impurity 

0.85-0.87 

3,0 l 

Deferoxamine 

1.0 

_ 

Any unspedFied Impurity 

_ 

1,0 

Total Impurities elutlng 
before deferoxamine 

— 

5.0 

Totaf impurities eluting 
after deferoxamine 

— 

2.0 


a Des-methytene impurity (desferrlo^amlne Ai and/or otlier desfemo*- 
amines), 

b AII des-methylene impurities Lhal elute In the 0.85-G.E7 rangę should be 
ireatecl as a single impurity. Where the cl u 5 ter of unresolyed peaks In this 
rangę is present, it should be integraled Logether as one peafc to deter- 
rriine compflance. 

c The acceptance criterion of NMT 3.0% applies to the sum ot the peaks 
in the śpedffed rangę. 

5PECIFBC TESTS 

o PH (791): 4.0-6.0, m a solution (1 in 100) 

* Water Deteswiination, Method ! (921): NMT 2.0% 

* Sterility Tests (71): Where the label states that Deferox- 
aminę Mesyiate is stenie, it meets the requirements* 

o BACTERIAL Endotoxins Test (85): Where the label States 
that Deferoxamine Mesyiate is sterile or must be sub- 
jected to further processing d u ring the preparat ion of irv 
jectable dosage forms, it contains NMT 033 USP Endo- 
toxin Unit/mg of deferoxamine mesyiate. 

AODITIONAL REQUI!lEIVIENTS 

B Packaging and Storage: Preserve in tight containers. 
Storę at room temperaturę, 

* Łabeling: Where it is Entended for use in preparing in- 
jectabie dosage forms, the labę! States that it is stenie or 
must be subjected to further processing d u ring the prep- 
aration of injectable dosage forms* 


* USP Reference Standards (11) 

USP Deferoxamine Mesyiate RS 
USP Endotoxin RS 


0>eferoxam5ne Me$yDate for IngectioirB 

DEFiNITION 

Deferoxamine Mesyiate for Injection contalns NLT 90.0% 
and NMT 110.0% of the labeJed amount of deferoxamine 
mesyiate (C^hUNeOe • CH 4 O 3 S). 

IDENTIFICATION 
® A* 

Sample: 5 mg of Deferoxamine Mesyiate for Injection 
Analysb: Dissofve the Sampfe in 5 mL of water, add 
2 mL of tribasic sodium phosphate solution (1 in 200 ), 
mix, then add 10 drops of /Tnaphthoguinone-T-sodium 
sulfonate solution (1 in 40), 

Acceptance criteria: A blackish brown color is 
produced. 

ASSAV 
a Procedurę 

Solution A: Dissolve 6.7 g of ferric chloride in dilute 
hydrochloric add (1 in 100) in a 100-mL vo!umętric 
fiask. Add dilute hydrochloric acid (1 in 100) to voiume* 
Standard solution: 1 mg/mL of USP Deferoxamine Me- 
sylate RS 

Sample solution: Nominally 1 mg/mL, pepared as fol- 
lows. Constitute the eon ten ts of 1 vial in water, and 
dilute with water to volume. 
instrumental conditions 
(See UlUavhlel-Visible Spectroscopy (857).) 

Modę: Vis 

Analyticaf wavelength: 485 nm 
Celi: 1 cm 
Blank: Water 
Analysis 

Samples: Standard solution, Sample solution , and Blank 
Pipet 2 mL each of the Standard solution, Sample solu¬ 
tion, and Blank into separate 25-mL volumetric flasks. 
To each fiask add 3 mL of Solution A, and dilute with 
water to volume. Concomitantly determine the 
absorbances. 

Calculate the percentage of the labeled amount of 
deferoxamine mesyiate (C 2 &U&N60% ■ CH 4 O 3 S) in the 
portion of Deferoxamine Mesyiate for Injection taken: 

Result - (Au/A$) x (Cj /Cu) x 100 

Au - absorbance of the Sample solution 
As = absorbance of the Standard solution 
Cs - concentration of USP Deferoxamine Mesyiate 
RS in the Standard solution (mg/mL) 

Cu ~ nominał concentration of deferoxamEne 

mesyiate in the Sample solution (mg/mL) 
Acceptance criteria: 90.0%-] 10.0% 

PER FOR n/l A MCE TESTS 

- Uniforwhty of Dosage Units (905): Meets the 
reguirements 

SPECIFIC TESTS 

o PH (791): 4.0-ó*0, in a soiution (1 in 100) 

» Water Determination, Method i (921): NMT 1.5% 

® Other RequiR£MENTS: It meets the reguirements in injec¬ 
tion s and Implanted Drag Products (1). 
o BACTERIAL Endotoxins Test (85): NMT 033 USP Endo- 
toxin Unit/mg of deferoxamine mesyiate 
9 Constituted Solution: At the time of use, it meets the 
reąuirements in injections and Implanted Drag Products 
(1), Specifk Tests, Completeness and darity of Solutions. 













USP 40 


Official Monographs / Demecarium 3643 


ADDBYIONAL REQUIREMENTS 

o Packaging and Storage: Pres erve m single-dose or mul- 
tiple-dose containers, preferably of Type I glass. 
o USP Reference Standards (11) 

USP Deferoxamine Mesyiate RS 
USP Endotoxin RS 


DehydrocSioilc Acid 



C 2 Mia0 5 402.52 

Cholan-24-oic acid, 3,7,12-tnoxo-, ($P)-; 

3,7,12-Trioxo-5/?-cho!an-24-oIc acici [81-23-2]. 

DEFINITION 

Dehydrocholic Add contains NIT 98.5% and NMT 101.0% 
of C 24 H 34 O 5 , calculated on the drfed basis. Dehydrochoiic 
Add for parenteral use meits between 237° and 242°. 

IDENTIFICATION 

* A. iNFRARED ABSORPTION (197K) 

ASSAY 

® Procedurę 

Sample solution: Transfer 500 mg of Dehydrocholic 
Acid to a 300-mL conical fiask, add 60 ml of neutral- 
ized alcohol, and warm on a steam bath until dissolved, 
AIJow to cool. 

Analysis: Add phenolphthalein TS and 20 ml of water 
fo the Sampfe solution . Ti tratę with 0.1 N sodium hy- 
droxide V5, adding 100 mL of water shortiy before the 
endpoint is reached. Each mL of 0.1 N sodium hydrox- 
Ide is equivaient to 40,25 mg of C 24 H 34 O 5 . 

Acceptance criteria: 98,5%3 01.0% on the dried basis 

IMPURIT1ES 

* Residue on Ignition (281): NMT 03% 

fi Barium 

Sample: 2 g 

Analysis: 801 I the Sampfe with 100 mL of water for 2 
min, Add 2 mL of hydrochloric acid, and again boil for 
2 min. C 00 J, filter, and wash the filier with water until 
the ffltrate measures 100 mL. To 10 ml of the filtra te 
add 1 mL of 2 N sulfuric acid. 

Acceptance criteria: No turbidlty is produced. 

Delete the fotiowmg : 

*• Heaw Metals, Method II (231): 20 ppm# i 0 m *\ hm^ois) 

SPECIFBC TEST $ 

■ Melting Rangę or Temperaturę (741): 231°-242°, but 
the rangę between beginnlng and end of mefting does 
not exceed 

o Optical Rotation, Specific Rotatlon (781S): +29.0° to 
+32.5° 

Sample solution: 20 mg/ml in dioxane 

* LOSS ON DftYING (731): Dry at 105° for 2 h: it foses NMT 

1 . 0 % of its weight. 

e MlCROBIAL E NU ME KATION lESTS (61) and TESTS FOR SPECI- 
fied Microorganisms (62): It meets the reguirements of 
the test for absence of Salmonella species. 

® Odór on Boiling: Boif 2 g with 100 ml of water for 2 
min: the mixture is odorless. 


ADD1TIONAL REQUIREMENTS 

fi Packaging and Storage: Preserve in weil-closed 
containers. 

fi USP Reference Standards (11) 

USP Dehydrocholic Add RS 


DeBnydrocholic Acid Tablets 

DEFINITION 

Dehydrocholic Acid Tablets contain NLT 94.0% and NMT 
106.0% of the labeled amount of C^H^Os. 

IDENTIFiCATION 

fi A, Infrared AB50RPTI0N (197K) 

Sample: Mix a ąuantity of finely powdered Tablets 
equivalent to 500 mg of dehydrocholic acid with 15 ml 
of water, and add slowly, with stirring, 2 mL of sodium 
carbonate TS. Fil ter, and add to the filtra te 3 N hydro- 
chJoric acid (about 2 ml) dropwise until no morę pre- 
cipitate is formed. Filter the p red pi ta te, wash with smali 
portions of cold water until free from chloride, and dry 
at 105 Q for 2 h. [Ngte —Reserve a portion of the mate¬ 
ria] o b ta i ned for use in Identification test B.] 

* B. Melting Rance or Temperaturę (741): 231 c -242°, 

but the rangę between beginning and end of melting 
does not exceed 3°, 

Sample: Use the materiał reserved from Identification 
test A , 

ASSAY 

* Procedurę 

Sample: Finely powder NLT 20 Tablets, Transfer a por¬ 
tion of the powder equivaient to 500 mg of 
dehydrochoiic acid to a 300-mL conicaf fiask. Add 
60 mL of neutralized alcohol, and warm on a steam 
bath for 10 min. Al Iow to cool. 

Analysis: Add phenolphthalein TS and 20 mL of water, 
Titrate with 0.1 N sodium hydroxtde VS, adding 
100 ml of water shortly before the endpoint is reached. 
Each mL of 0.1 N sodium hydroxide is equEvalent to 
40,25 mg of Ca^H^Os. 

Acceptance criteria: 94,0%-1G6,G% 

PERFORMANCE TESTS 

fi DlS INTEGRATION (701) 

Time: NMT 30 min 

fi UNtFORMITY OF Dosage Units (905): Meet the 
reguirements 

SPECIFIC TESTS 

* MlCROBIAL Enumerahon Tests (61) and Tests for Speci- 

FIED Microorganisms (62): Meets the reguirements of 
the test for absence of Salmonella species 

ADDETIONAL REQUIREMENT5 

o Packaging and Storage: Preserve in weli-ciosed 
contain ers. 

* USP Reference Standards (11) 

USP Dehydrochoiic Acid RS 


Demecarium Brom! de 



C32H 52 Br 2 N.,0, 716.59 
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Benzenaminrum, ,1 O-decanediylbis 

[(methyiimino)carbony!oxy]]bis[N / W / N-trimetbyl]- / 
dibromide. 

(m-Hydroxyphenyl)trimethy!amrnonium bromide decame- 
thylenebls[methykarbamate] (2:1) [56-94-0]. 

» Demecarium Bromide contains not less than 
95.0 percent and not morę than 100.5 percent of 
Q 2 H 52 Br 2 N 4 Oif, calculatcd on the anhydrous 
faasis. 

Packaging and storage— Preserve in tight, light-reslstant 
containers, 

USP Reference sfandairds (11)— 

USP Demecarium Bromide RS 
Ddentofication— 

A: Infrared Absorption (197K). 

B: Dissolve about 100 mg in 50 ml of 1 N sodium hy- 
drox]de, and reflux for 15 minutes* Cool, and add 3 ml of 
the refluxed solution to 25 mL of saturated sod rum bicarbo- 
nate solution. Add, with mixing, 4 mL of N,Ai-dimethyl-p- 
phenylenediamine dihydrochloride solution (1.5 in 10,000) 
and 2 ml of sodium hypochlorite solution (1.5 in 20,000): a 
violet-blue color is produced. 

C: Dissolve about 50 mg in 20 ml of water, add 10 mL 
of a 1 in 50 solution of ammonium reineckate in methanol, 
and allow to stand for 30 minutes with occasional swirling: a 
pink reineckate of demecarium forms, and it melis between 
131° and 136% with decomposltion. 

D: A solution of it responds to the tests for Bromide 
(191). 

pH (791): between 5.0 and 7,0, in a solution (1 in 100). 
Water Determination, Method i (921): not morę than 
2 . 0 %. 

Residue on iggnltkm (281): not morę than 0,1%. 

Delete the fołtowing : 

*Heavy metafls, Method i (231): 0.002%.* < 0^1 h^oib) 

Limit of m-tnmethylammoniophenol bromide— 

Contro/ solution —Dissolve 100 mg of m-dimethylami- 
nophenol in 10 mL of akohof in a 1000-mL volumetric fiask, 
dilute with water to volume, and mix. Pipet 1 mL of this 
solution into a 500-mL volumetric fiask, ailute with water to 
volume, and mix. 

Test solution —Transfer 100 mg of Demecarium Bromide 
to a 100-mL volumetric fiask, add water to volume, and 
mix. 

Procedurę —Pipet 25 mL of the Test solution into a glass- 
stoppered, 50-mL centrifuge tubę, and pipet 25 mL of the 
Control solution into a second, simifar tubę. To each tubę 
add 3 mL of pH 7.0 phosphate buffer (see under Solutions in 
the section Reagents f Indicators , and Solutions), I mL of N t N- 
dimethyl-p-phenylenedramine dihydrochloride solution (1.5 
in 10,000), 5 mL of isobutyl alcohol, and 1 mL of sodium 
hypochlorite solution (1.5 in 20,000). Insert the stoppers in 
the tubes, shake the mixtures for 5 minutes, and centrifuge: 
any bfue color produced in the upper layer obtained from 
the Test solution is not morę intense than that obtained 
from the Contro! solution^ 

Assay —Dissolve about 0.8 g of Demecarium Bromide, accu- 
rately weighed, in a nmxture of 75 mL of glacial acetic add 
and 15 mL of mercuric acetate TS, warming siightly, if nec- 
essary, to effect solution. Add 2 drops of crystaT violet TS, 
and titrate with 0.1 N perchforic acid VS. Perform a blank 
determination, and make any necessary correction. Each mL 
of 0.1 N perchforic acid is equivalent to 35.83 mg of 

C32H52Br 2 N 4 tV 


Demecarium Bromide Ophthalmic 
Solution 


» Demecarium Bromide Ophthalmic Solution is a 
sterile, agueous solution of Demecarium Bro¬ 
mide. It contains not less than 92.0 percent and 
not morę than 108.0 percent of the labeled 
amount of €32^28^404. It contains a suitable 
anfimicrobial agent. 

Packagmg and sforage—Preserve in tight, llght-resistant 
containers. 

USP Refererace standards (11) — 

USP Demecarium Bromide RS 

Identification— 

A: Mix about 10 mL with 12,5 mL of 1 N sodium hydrox~ 
i de, and proceed as directed in Identification test B under 
Demecarium Bromide , beginning with "reflux for 15 min¬ 
utes": a vioJet-blue color is produced. 

B: To TO mL add 5 mL of a 1 in 50 solution of ammo¬ 
nium reineckate in methanol, and allow to stand for 30 min¬ 
utes with occasional swirlina: a pink reineckate of deme¬ 
carium forms, and it melts between 131° and 136% with 
decomposition, 

C: It responds to the tests for Bromide (191). 

SteriBaty Tests (71): meets the requirements. 

Assay—Into each of two 50-mL voiumetnc flasks marked 7 
and 2 pipet a volume of Ophthalmic Solution, equivalent to 
about 2.5 mg of demecarium bromide. Into each of two 
additlonal 50-mL volumetric flasks, marked 3 and 4, pipet 
5.0 mL of a freshly prepared Standard solution madę by dis- 
soMng about 50 mg of USP Demecarium Bromide RS, accu- 
rateiy weighed, in 100.0 mL of water. To flasks 7 and 3 t add 
1 N sodium hydroxide to volume, and mbc Transfer 10.0 mL 
of each of these Solutions to sępa ratę glass-stoppered tubes, 
insert the stoppers [oosely, beat the tubes in a water bath 
for 15 minutes, then cool to room temperatura. The eon- 
centration of USP Demecarium Bromide RS in the Standard 
solution is about 50 trg per mL, To flasks 2 and 4, add pH 
10.0 alkaline borate buffer (see under Solutions in the sec¬ 
tion ReagentsIndicators , and Solutions ) to volume, and mtx. 
Concomitantly determine the absorbances of the two so¬ 
dium hydroxide Solutions at the wavelength of maximum 
absorbance at about 292 nm, with a suitable spectropho- 
tometer, using the corresponding borate buffer Solutions as 
the respeetive solvent blanks. Calculate the guantity, in mg, 
of CjiHs^Br^N.iO.i in each mL of the Ophthalmic Solution 
taken by the formula: 

(5QC/V)(Au/Ad 

in which C is the concentration, In mg per mL, of USP 
Demecarium Bromide RS In the Standard solution; V is the 
volume, in mL, of Ophthalmic Solution taken; and A u and A s 
are the absorbances of the sodium hydroxlde solution from 
the Ophthalmic Solution and the Standard solution, respec- 
tively. 


PemedocycBine 



C 2 ,H 21 CINzO b 464.85 
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2-Naphthacenecarboxamide, 7-chloro-4-(dimethylaminQ)- 

1,4,4a,5,5a,6,11,12a-oętahydro-3,6,10J 2,12a- 

pentahydroxyd J 1-dioxo-, [45-(4a y 4aa,5aa,6/JJ2aa)j- ł 
7-Chloro-4-(dimethy]amtno)-l ,4,4 3,5,53,6,11,12a-octahydro- 

3,6,10,12 J 2a-pentahydroxy J, 11 -dioxo-2-naphthacene- 

carboxamide [127-33-3]. 

Sesqui hydra te 491>88 [1 3215-10-6]. 

» Demedocydine has a potency cquivalcnt to 
not less than 970 (ig of demecfocydine hydro- 
chloride (QiH2iCINa0 3 * MCI) per mg, calculated 
on the anhydrous basis. 

Packaging and storage— Preserve in tight, Jight-resistant 
containers. 

USP Reference standards (11)— 

U5P Demedocycline Hydrochloride RS 

Identification— 

A: Transfer a bont 40 mg, accurately weighed, to a 
250-mL voiumetrlc fiask, add 2 mL of OJ N hydrochloric 
add to dissofve, dilute with water to vofume, and mtx. 
Transfer 10,0 mL of this solution to a 100-mt volumetrIc 
fiask, add about 75 mL of water and 5.0 mL of 5 N sodium 
hydroxide, dilute with water to volume, and mix: the UV 
absorpdon spectrum of this solution, measured at ó min- 
utes, accurately timed, after the addition of the sodium hy- 
droxide, exhiblts maxima and minima at the same wave- 
lengths as that of a similar solution of USP Demedocycline 
Hydrochloride RS, concomitantly measured, and the absorp- 
tivity, calculated on the anhydrous basis, at the wavelengtn 
of maxFmum absorbance at about 380 nm is between 
103.5% and 111.3% of that of the USP Demedocydine Hy¬ 
drochloride RS, the potency of the Reference Standard be- 
ing taken into account. 

B: Transfer 40 mg, accurately weighed, to a 200-mL volu- 
metrlc fiask, add 100 mL of 0.1 N hydrochloric add, shake 
to dissolve, dilute with 0.1 N hydrochloric add to volume, 
and mix. Transfer 5.0 ml of this solution into each of two 
50-ml volumetric flasks (.Solutions 1 and 2). Prepare simiiar 
Solutions of USP Demedocycline Hydrochloride RS (Solutions 
3 and 4). To Solutions 1 and 3, add 10 mL of 6 N hydro¬ 
chloric acid, and to Solutions 2 and 4, add 10 mL of 3 N 
hydrochloric acid. Heat the four flasks in a water bath for 
20 minutes, cool, dilute the contents with water to volume, 
and mix. Determine the absorbances of Solutions 1 and 3 at 
the wavefength of maximum absorbance at about 430 nm, 
with a suitable spectrophotometer, using Solutions 2 and 4, 
respectively, as the blanks. Determine the absorbances of 
Solutions 2 and 4 at the wavelenqth of maximum absorb¬ 
ance at about 368 nm, using Solutions 1 and 3, respectively, 
as the blanks. CaJculate the ratio: 

(Ws Pl 1 000)(^ e + Am)ut Wu(Aua + A*o k 

in which WS is the weight, tn mg, of USP Demedocydine 
Hydrochloride RS taken, calculated on the dried basis; P h 
the potency, in |ig per mg, of the USP Demeclocycline Hy¬ 
drochloride RS; Wu is the weight, in mg, of specimen taken, 
calculated on the anhydrous basis; and the finał two paren- 
thetic expressions are the absorbances of the four Solutions 
at the wavefengths indicated by the subscripts for the speci¬ 
men (U) and the Standard (5): the ratio is between 0.97 
and U 7 r 

Cry sta Di i mii ty <695): meets the reguirements. 

pH (79 1): between 4.0 and 5.5, in a solution containing 

10 mg per mL. 

Water DetermBnation, Method I (921): between 4.3% 
and 6.7%. 

Assay— 

Mobile phase —Transfer 80 g of tertiary butyl alcohol .to a 
l OGG-mL volumetric fiask with the aid of 200 mL of water, 
add 100 mL of 0.2 M pH 9.0phosphate buffer (prepared by 


mixinq appropnate volumes of 0.2 M di basie potassium 
phospnate and 0.2 M monobaslc potassium phosphate), 
150mL of 0.02 M tetrabutylammonium hydrogen suffate 
(adjusted with sodium hydroxide IS to a pH ot 9.0), and 
lOOmL of 0.01 M edetate disodium (adjusted with sodium 
hydroxide TS to a pB of 9.0). Dilute witn water to volume, 
mtx, and degas. Make adjustments if necessary (see System 
Suitabllity under Chromatography (6 21)). Decreasing tne 
ćnnuunl uf teiLiaty butyl dlcutiul iucreases the resulutiun, 

Standard preparation —DissoJve an accurately weighed 
guantity of USP Demedocycline Hydrochloride RS in 0.01 N 
hydroenlorie acid to obtain a solution having a known ton- 
centrafion of about 1 mg per mL. 

4ssoy preparation —Transfer about 45 mg of Demedo¬ 
cydine, accurately weighed, to a 50-mL volumetnc fiask, 
dissolve in 0.01 N hydrochloric acid, dilute with 0.01 N hy¬ 
drochloric add to volume, and mix. 

Resolution solution —Prepare a solution of USP Demedo¬ 
cydine Hydrochloride RS in 0.01 N hydrochloric add, and 
allow to stand for 3 hours. 

Chromotographic system (see C hromatography (62 1))—The 
liquid chromatograph is eguipped with a 254-nm detector 
and a 4.6-mm x 25-cm column containing packing L21 and 
maintained at 60 ±0.5°. The flow ratę is about 1 mL per 
minutę, Chromatograph the Resolution solution, and record 
the responses as directed for Procedurę: the relatwe retention 
times are about 0.7 for epidemethylchlortetracydine and 1.0 
for demedocydine; and the resolution between the epide- 
methy!ch!ortetracycline peak and the demeclocycline peak is 
not less than 3,0. Chromatograph the Standard preparation , 
and record the responses as directed for Procedurę: the rela- 
tive standard deviatiQn for replicate injections is not morę 
than 2.0%. 

Procedurę — [notę —Use peak are as where peak responses 
are indicated.] Separately inject equal vo!umes (about 20 pL) 
of the Standard preparation and the Assay preparation Into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks, CaTculate the quan- 
tity, in fig, of demedocydine hydrochloride (CziH^ClNjOfi 
HO) equivalent in each mg of the Demeclocycline taken by 
the formula: 


50 (CE/W)(fu/rs) 

in which C is the concentration, fn mq per mL, of USP 
Demedocydine Hydrochloride RS in tne Standard prepara¬ 
tion; £ is tne demedocydine hydrochloride equivalent, in pg 
per mg, of USP Demeclocycline Hydrochloride RS; W is the 
quantity, in mg, of the Demedocycline taken; and r v and r$ 
are the demecTocydine peak responses obtained from the 
Assay preparation and the Standard preparation, respectlvely. 


rr 


Demeclocycline Orał SuspensSon 

» Demeclocycline Orał Suspension contains the 
equivalent of not less than 90.0 percent and not 
morę than 125.0 percent of the labeled amount 
of demeclocycline hydrochloride (C 21 H 21 CIN 2 O 8 • 
HCI). It may contain one or morę suitable buff- 
ers, preservatives, stabilizers, and suspending 
agents. 

Padtaginp and storage —Treserve in tight containers, 
protected From light. 

USP Reference standards (11)— 

USP Demedocydine Hydrochloride RS 
Identification— To an accurately measured volume of Orał 
Suspension, equivalent to about 50 mg of demeciocydtne 
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hydrochloride, add 50 ml of methanol, shake, and allow the 
mixture to settle. Using the dear supernatant as the Test 
Soiution, proceed as directed for Method II under Identifica¬ 
tion— Tetracydines (193). 

Uniformity of dosage units (905)— 

FOR ORAŁ 5U5PEN5ION PACKAGED [N SINGLE-UNIT CONTAINERS: 
meets the requirements. 

E5eliveB-aSsEe volume (698)— 

FOR ORAŁ SUSPENSION PACKAGED IN MULT1PLE-UNIT CONTAINERS: 
meets the reąuirements. 
pH (791): between 4-0 and 5.8, 

Assay— 

Mobile phase, Standard preporation, Resoiution soiution, 
and Chromatographic system —Prepare as directed In the As - 
soy under Demeclocydine. 

Assay preporation —Transfer an accurately weighed puan- 
tity of Orał Suspension, freshly mixed and free from air bub- 
bies, equivalent to about 50 mg of demedocydine hydro¬ 
chloride (CztHziCINzOs ■ HCI), to a 50-mL volumetric fiask, 
dilute with 0,01 N hydrochlorEc add to yolume, and mix. 
Sonicate for 5 minutes, and centrifuge for 5 minutes. Pass a 
portion of the supernatant through a suitable filter having a 
1,5-pm or fi ner porosity, and use the dear filtrate as the 
Assay preporation . 

Procedurę —Proceed as directed for Procedurę fn the Assay 
under Demedocydine. Calculate the quantity, in mg, of 
demedocydine hydrochloride (GidztCIINbOe ■ HCI) equiva- 
lent in each ml of Orał Suspension taken by the formula: 

0.05(CT/ V)(ru/rs) 

fn which V is the volume, in ml, of Orał Suspension taken; 
and the other terms are as defined therern. 


PemedocycESBue Hydrach Bo Hele _ 

C2,H,,CIN 2 O s ■ HCI 501.31 

2-Naphthacenecarboxamide, 7-chloro-4-(dirnethylamino)- 
1,4,4a,5,5a,ó,l 1,12a-octahydro-3,ó,l 0,12,12a- 
pentahydroxy-1,11 -dioxo-, mono hydrochloride, 45-(4o v 
4aa,5acx, ć/3,12ao.)-. 

74diloro-4-(dimethylamino)-1,4,4a,5,5a,ó,l 1,12a-octahydro- 
3,6,10,12,12a-pentahydroxy-1,1 i -dloxo- 
2-naphthacenecarboxamide monohydrochioride 
[64-73-3]. 

» Demedocydine Hydrochloride has a potency of 
not less than 900 pg of C 2 iH 2 iCIN 2 O 0 - HCI per 
mg, calculated on the dried basis, 

Packaging and storage— Preserve in tight, light-resistant 
containers. 

USP Eeference standards (11)— 

USP Demedocydine Hydrochloride RS 

Identification— 

A: It responds to Identification test A under Demedo¬ 
cydine, except that its absorptmty, calculated on Lhe dried 
basis, is between 95.8% and 104.2% of that of the USP 
Demeclocydine Hydrochloride RS, the potency of the Refer- 
ence Standard being taken into account 

B: It responds to Identification test B under Demedo- 
cycline, except that the ratio is 0,9 to 1,1. 

Crystaliimty (695): meets the requirements. 
pH (791): between 2.0 and 3.0, in a soiution containing 
10 mg per mL. 

Los s on drying (731)—Dr y about 100 mg, aecurately- 
weighed, in a capillary-stoppered bottie in vacuum at a 


pressure not exceeding 5 mm of mercury at 60° for 3 hours: 
it loses not morę than 2,0% of its weight. 

Assay— 

Mobile phase. Standard preporation, Resoiution soiution, 
and Chromatographic system —Prepare as directed in the As¬ 
say under Demedocydine . 

Assay preporation —Transfer about 50 mg of Demeclo¬ 
cydine Hydrochloride, accurately weighed, to a 50 mL vofu 
metric fiask, dissolve i n 0.01 N hydrach loric add, dilute with 
0.01 N hydrach]ohc aeid to volume, and mix. 

Procedurę —Proceed as directed for Procedurę in the Assay 
under Demedocydine . Calcu la te the guantijy, in pg, of 
demedocydine hydrochloride (C 21 H 21 CIN 2 O 8 ■ HCI) in each 
mg of the Demeclocydine Hydrochloride taken by the 
formula: 


50(CE/W)(ru/r s ) 

in which W is the quantity, in mg, of the Demeclocydine 
Hydrochloride taken, and the other terms are as defined 
therein. 


DemeclocycBBne Hydroclilonde Capsules 

» Demeclocydine Hydrochloride Capsules contain 
not less than 90.0 percent and not morę than 
125.0 percent of the labeled amount of demeclo¬ 
cydine hydrochloride (Czi^iCINzOa • HO). 

Packaglng and storage-— Pres er ve in tight, lig h t-resi stan t 
containers. 

USP Eeference stamdards (11 >—■ 

USP Demeclocydine Hydrochloride RS 
Edentificatfon —Shake a suitable guantity of Capsule eon- 
tents with methanoJ to obtaln a soiution containing about 
1 mg of demedocydine hydrochloride per mL, and fil ter. 
Using the filtrate as the Test Soiution, proceed as directed for 
Method ii under Identification—Tetracydines (193). 
Dissolutśon (711}— 

Medium: water; 900 mL 
Apparatus 2: 75 rpm. 

Time: 45 minutes. 

Procedurę —Determine the amount of CziHziCINzGs dls- 
soived from UV absorption at the wavelength of maxtmum 
absorbance at about 274 nm on filtered portions of the so- 
lution under test, suitably difuted with Dissolution Medium , if 
necessary, in comparison with a Standard soiution having a 
known concentration of USP Demedocydine Hydrochloride 
RS En the same Medium. 

Tolerances —Not less than 75% (Q) of the labeied amount 
of demedocydine (CziHziCJNzOe) is dissolved in 45 minutes, 
Uniformity of dosage unit 5 (905): meet the require- 
ments. 

Loss on drying (731)—Dry about 100 mg of Capsule con- 
tents, accurately weighed, in a capillary-stoppered bottie in 
vacuum at 60° for 3 hours: the materiał loses not morę than 
2.0% of its weight, except that if the Capsules contain 
starch the materia! loses not morę than 8.0% of its weight. 
Assay— 

Mobile phase, Standard preporation f Resoiution soiution, 
and Chromatographic system—Prepare as directed in the As¬ 
say under Demeclocydine. 

Assay preparat i on — R e m o ve, as co m p I e te ly as p os s i b 1 e, 
the contents of not fewer than 10 Capsules, and weigh. 

Mix, and transfer an accurately weighed portion of the pow- 
der, equivaEent to about 50 mg of demedocydine hydro¬ 
chloride (C 21 HztCINzOs - HCI), to a 50-mL yolumetric fiask, 
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di lii te with 0.01 N hydrochloric add to volume, and mix. 
Sonicate for 5 minutes, and centrifuge for 5 minutes, Pass a 
portion of the supernatant through a suitable fiiter having a 
1,5-pm or finer poroslty, and use the elear filtrate as the 
Assay preparation. 

Procedurę —Proceed as directed for Procedurę in the Assoy 
under Demedocydine. Calculate the guantity, In mg, of 
demedocycline hydrochloride (CziHziGNbOB - HG) in the 
portion of Capsule contents taken by the formula: 

Q.Q5CE(r u /rs) 

in which the terms are as defined therein. 


DemeclocycISne Hydrochloride Tablets 

DEFINITSON 

Demedocydine Hydrochloride Tablets contain NLT 90.0% 
and NMT 125.0% of the labeled amount of demedo¬ 
cydine hydrochloride (CziHziCIMzOa - HCI). 

EDENTIFICATSON 


Delete the following: 

A * A. SDENTiriCATfON— Tetracyclines, Method U {193} 
Sample sofution: 1 mg/mL of demedocydine hydro¬ 
chloride, from finely powdered Tablets in methanol. Use 
the fil tratę 'AtiSMO 


Add the fotlowlng: 

A * A. The retention time of the major peak of the Sample 
sofution corresponds to that of the Standard solution, as 
obtained in the Assay. 

ASSAY 


Change to mad ; 

* PROCEDURĘ 

Solution A: Mix appropriate volumes of 0.2 M dibasic 
potassium phosphate and 0,2 M monobasic potassium 
phosphate to prepare a buffer with a pH of 9.0. 
Solution B: 0.02 M tetra bu tyłam mon i urn hydrogen suk 
fate. Adjust with sod tum hydroxide TS to a pH of 9.0. 
Sofution C: 0.01 M edetate disodium. Adjust with so- 
dium hydroxide T5 to a pH of 9.0. 

Mobile phase: Transfer 80 g of tertiary butyl alcohol to 
a 1000-mL volumetric fiask with the aid of 200 mL of 
water, Add 100 ml of Solution A { 150 mL of Sofution B, 
and 100 ml of Solution C Diiute with water to volume, 
and degas. A A.tjsp^o 

System suitability solution: USP Demedocydine Hy¬ 
drochloride RS in 0.01 N hydrochloric acid. Allow to 
stand for 3 h. 

Standard solution: 1 mg/mL of USP Demedocydine 
Hydrochloride RS in 0.01 N hydrochloric acid 
Sample solution: Nominally 1 mg/ml of demedo- 
cycfine hydrochloride in 0.01 N hydrochloric add. Pre¬ 
pare as foilows. Weigh and finely powder NLT 10 Tab¬ 
lets. Transfer a portion, containing nominally 50 mg of 
demedocycline hydrochloride, to a 50-mL vo3umetric 
fiask, and diiute with 0.01 N hydrochloric acid to vol- 
ume. Sonicate for 5 min, and centrifuge for 5 min. Pass 
a portion of the supernatant through a suitable fiiter of 
1.5-pm or finer porę size. 


Chromatographic system 

(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 

Column: 4.6-mm x 25-cm; packing L21 

Column temperaturę: 60 ± 0.5“ 

Flow ratę: 1 mL/mtn 
Jnjection volume: 20 pL 
System suitability 

Sam pies: System suitability solution and Standard 
sofution 

[NOTĘ—The relative retention times for epidemethyl- 
chfortetracydine and demedocydine are about 0,7 
and 1,0, respectively, 

Suitability requirements 

Resolution: NLT 3.0 between the eprdemethylchior- 
tetracycline and demedocydine peaks, System suita- 
bifity sofution 

Relative standard deviation: NMT 2.0%, Standard 
sofution 
Analysis 

Samples: Standard sofution and Sample solution 
Calculate the percentage of the labeled amount of 
demedocycline hydrochloride (Czd^iCINzOa - HCI) In 
the portion of Tablets taken: 

Result = ( ru/fs ) x (Q/C u ) x P x Fx 100 

fu = peak A response AŁ /jfujf> from the Sample solution 

ij = peak A responseAU 5 M^ from the Standard 

sofution 

Cs - concentration of USP Demedocycline 

Hydrochloride RS in the Standard soiution 
(mg/mL) 

Cu - nominał concentration of demedocycline 
hydrochloride in the Sample solution 
(mg/mL) 

P - potenty of demedocydine in USP 

Demedocydine Hydrochloride RS (pg/mg) 

F - conversion factor, 0.001 mg/pg 
Acceptance criteria: 90.0%-l 25.0% 

PERFORMANCE TESTS 


Change to mad: 

* DlSSOLUTION {711} 

Medium: Water; 900 ml 
Apparatus 2: 75 rpm 
Time: 45 min 

Standard solution: Prepare a solution with a known 
concentration of USP Demedocydine Hydrochloride RS 
in Medium. 

Sample solution: Sample per Dissofution (711), A 
filtered portion of the solution under test suitably di- 
iuted with Medium 
instrumental conditions 
(See Ultraviofet-Visible Spectroscopy (857),) 

Modę: UV 

Analytkal wavelength: 274 nm 
Analysis 

Samples: Standard solution and Sample solution 
A Calculate the percentage of the labeled amount of 
demedocycline (CziHzrCINzGs) dissolved: 

Result = x (Cj/L) x D x V x P x F x1 00 

Au = absorbance of the Sample soiution 
A i = absorbance of the Standard soiution 
Ci ~ concentration of USP Demedocycline 

Hydrochloride RS in the Standard solution 
(mg/mL) 

i - labefclaim (mg/Tablet) 

D — difution factor of the Sample solution 
V “ volume of Medium f 900 mL 
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P - potency of demedoeycline in USP 

Demeclocydine Hydrochloride RS (pg/mg) 
f = corwersion factor, 0.001 mg/pg*^^ 
Tolerances: NLT 75% (Q) of the labeled amount of 
demeclocydine (QiH 2 iCfN 20 s) is dissolved. 

® Uniformity of Dosage Units (905): Meet the 
reguirements 

5PECIFIC TESTS 


Delete the foilowing; 

LOSS on DRYINC <731) 

Sample: 100 mg of ftnely ground Tablet powder 
Analysis: Dry the Sample in a capiflary-stoppered bottle 
uncfer vacuum at 60° for 3 h. 

Acceptance criteria: ŃMT 2%+uspio 

AOD9TIONAL REQUIREMENTS 

® PACKAGING AND STORAGE: Preserve [n tight, light-resistant 
containers. 

• USP Reference Standards (11) 

USP Demeclocydine Hydrochloride RS 


Desfiurane 


v 


C 3 H 2 F 6 0 168.04 

Ethane, 2-(d]fluaromethoxy}-l,I,],2-tetrafluoro-, (±)~; 

(±)-2-DifluoromethyI 1,2,2,2-tetrafluoroethyl ether 

[57041-67-5]. 

DEFINITION 

Desfiurane contalns NLT 99.7% and NMT 100,0% of 
C 3 H z F 6 0. 

IDENTIFICATION 

• The IR absorption spectrum of Desfiurane obtained usEng 

a gas celi exhEbits maxima only at the same wave!engtns 
as that of a similar preparation of USP Desfiurane RS, 

ASSAY 

* Procedurę 

Using Lhe results from the Organie fmpurities procedurę, 
calculate the percentage of C 3 H 2 F 6 O in the sample of 
Desfiurane taken by subtracting the sum of afl impuri- 
ties found from 100 . 0 %, 

Acceptance criteria: 99.7%-100.0% 

IMPUEUTIE5 

Inorganic Impimtaes 

o Limit of Nonvolatjle Residue: Transfer 20.0 mL of 

Desfiurane to an evaporating dish, and evaporate with a 
stream of nitrogen to dryness: the weight of the residue 
does not exceed 2.0 mg ( 0 . 01 %). 

o Limit of Antimony 
Diluent A: Nrtnc acid and water (1:1) 

Diluent B: NitrEc acid and hydrochloric acid (9:1) 

Standard Solutions: Transfer 0.1 mL (234 mg) of anti- 
mony pentachloride to a 50-mL volumetric fiask, dilute 
with Diluent 8 to volume, and mix. This stock solution 
contalns about 1906 jag of antimony/mL, Dilute a portion 
of this soEution quantitatively and stepwise with Diluent B 
to obtain Standard Solutions containing 2.5, 5.0, and 
10.0 pg of antimony/mL. 

Sample solutron: Weigh a stoppered stock bottle contain- 
Eng a quantity of Desfiurane at ambient temperaturę," and 
then cool lt in powdered dry ice. UsEng a cold syrrnge, 


transfer 5-7 mL of Desfiurane from the cold bottle to a 
separator containing 20 mL of Diluent A, Al Iow the stock 
bottfe containing the remaining Desfiurane to come to 
ambient temperaturę, weigh it, and calculate the quan- 
tity, in g, of Desfiurane taken for the fest. Aliow the 
Desffurane in the separator to evaporate, and with the aid 
of a few ml of Diluent A, transfer the acid solution to a 
dean, dry beaker. Add 1 mL of hydrochloric acid to the 
solution in the beaker, and reduce the volume to 8 mL by 
evaporating on a hot piąte. Transfer this solution to a 
10-mL YolumetrEc fiask, and dilute with Diluent B to 
volume. 

Speetrometric conditions 

(5ee Atomie Absorption Spectroscopy (852).) 

Modę: Atomie absorption spectrophotometer 
Analytica! wavelengtn: Antimony emission linę at 
217.6 nm 

Lamp: Antimony hollow-cathode 
Flame: Air-acetylene 
Blank: Diluent B 
Analysis 

Sam pies: Standard Solutions and Sample soiution 
Calculation; Plot the absorbances of the Standard Solu¬ 
tions versus the concentration (pg/mL) of antimony, 
and draw the straight linę best fitting the three plotted 
points. From the graph so obtained, determine the con¬ 
centration of antimony in the Sample soiution. 

CaEcufate the guantity, in pg/g, of antimony En the 
portion of Desfiurane taken: 

Result = (C/W) x V 

C = concentration of antimony in the Sample 
solution (pg/mL) 

W = weight of Desfiurane taken to prepare the 
Sample soiution (g) 

V - volume of Sample soiution 
Acceptance criteria: NMT 3 pg/g 

® Limit of Fluoride 

[NOTĘ—Storę aII Solutions except Solution A in plastic 
containers,] 

Solution A: 57 mL of gfacia! acetic acid, 58 g of so- 
dium chloride, and 4 g of (l,2-cydohexylenedini- 
tnlo)tetraacetic acid in 500 mL of water. Adjust with 
5 N sodium hydroxide to a pH of 5.25 ± 0.25, and 
dElute with water to 1000 mL. An equivalent commer- 
ciai preparation may be used. 

Standard stock solution: 2210 pg/mL of USP Sodium 
Fluoride RS in water, Each mL of this solution contains 
lOOOpg of fluoride/mL, 

Standard Solutions: Dilute volumes of Standard stock 
solution with Soiution A to obtain Solutions with con- 
centrations of 0,1, 0.3, 0.5, 1.0, 3.0, and 5.0 pg of 
fluoride/mL. 

Sample solution: Transfer 20.0 mL of Desfiurane to a 
60-mL separator, add 20.0 mL of water, shake for 1 
min, and allow the layers to separate. Drain the lower 
organie layer and a smal! portion of the agueous layer 
into a beaker, and discard, Transfer 10.0 mL of the 
aqueous phase remaining En the separator to a plastic 
cup, and add 10,0 ml of Solution A . 

Analysis 

Samples: Standard sufulions and Sample solution 
Concomitantly measure the potentials (see pH (791)), 
in mV, of the Samples with a pH meter capable of a 
minimum reproducEbillty of ±0.2 mV and equipped 
with a fluorlde-specific Eon-lndicating electrode and a 
calomel reference electrode. 

[Notę—W hen taking measurements, immerse the efec- 
trodes in the soiution, stir with a polytef-coated stir- 
ring bar and a magnetfc stirrer having an Ensulated 
top until equilibrium is attained (about 1-2 min), and 
record the potentiaL Rinse the eEectrodes with Soiu¬ 
tion A, and dry, taking care to avoid damaging the 
crystal of the specific-ion electrode.] 
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Plot the logarithms of the fłuoride concentrations 
(fig/ml) of the Standard Solutions versus the potential, 
m mV. From the measured potential of Ehe Sample 
soiution and the standard response linę, determine 
the concentration, C (pq/mL), of fłuoride in the 
ple soiution. Multiply C by 0.0002 to obtain the per- 
cenlage of fłuoride in the porlion of DesfEurane taken. 
Acceptance criteria: NMT 0.001 % 

Organie Impurities 

* Procedurę 

Standard stock soiution: To a suitable Eared vial, fitted 
with a septum, add 20 ml (29.4 g) of Desflurane. Seal 
and re-weigh the vial to determine the weight of 
Desflurane added. To this vial sequentiaily add 20 pL of 
USP Desflurane Related Compound A RS, 23 pL of di- 
chloromethane, 20 pL of chloroform, 38 pL of acetone, 
and 21 pL of USP Isoflurane RS, Record the weight after 
the addition of each impurity and determine the total 
weight. 

Calculate the percentage of each impurity in the Stan* 
dard stock soiution: 

Resuft = W,/Wt x Pi 

Wj - weight of each impurity added (q) 

Wt = total weight of the Standard stock soiution (g) 

Pi = purity of each impurity added (%) 

Standard soiution: To a suitable tared vial, fitted with 
a septum, add 10.2 mL (15 g) of Desflurane. Seal and 
re-weigh the vial to determine the weight of Desflurane 
added. To this vial add 250 pL of the Standard stock 
soiution , and record the weight to determine the 
weight of the Standard stocK soiution added and the 
finał weight of the Standard soiution . 

Calculate the spiked concentration (Cs) of each impu¬ 
rity i n the Standard soiution: 

Result = W,/W T x C, 

W< = weight of Standard stock soiution added (g) 

Wr “ total weight of the Standard soiution (g) 

Ci = concentration of each impurity in the 
Standard stock soiution (%) 

System suitabifrty soiution: To a suitable viai, fitted 
with a septum, add 10.2 mL (15 a) of Desflurane, Seal 
the vial. to this vial add 100 pL ot the Standard stock 
soiution, 

Sample: Desflurane 
Chromatograpbic system 

(See Chromatography (621), System Suita bili ty.) 

Modę: CC 

Detector: Flame tonization 

Column: 0.32-mm x 105-m capillary column coated 
with 1.5-pm film of Gć 
Carrier gas: Helium 

Autosampler/Syringe temperaturę: 2 Q -5* 

Flow ratę: 3 mL/min 
Split flow: 25 mL/min 
Temperatura 
Injection port: 150° 

Detector: 200 D 

Column: See the temperaturę program table below. 


(nltlal 

Temperaturę 

n 

Temperaturę 
Ramp 
r/m M 

Finał 

Temperaturę 

m 

Hołd Time 
at Finał 
Temperaturę 
(min) 

30 

_* 

30 

11 

30 

20 

50 

13 


Injection size: 3 pL 
System suitability 

Samples: Standard soiution and System suitability 
soiution 


Suitability reguirements 

Resolution: NLT 3.0 between isoflurane and dichlo- 
romethane, Standard soiution 
Tailing factor: NMT 1.5 for isoflurane. Standard 
soiution 

Relative standard deviation: NMT 5% for each im¬ 
purity, Standard soiution 

Signaf-to-noise ratio: NLT 40 for isoflurane, System 
suitability soiution 

Analysis 

[Notę—I njections of Desflurane used to prepare theS- 
tandard soiution must be madę to estimate the 
amount of known impurities that may be present in 
the solvent. The finał concentration of eacn impurity 
is equai to the concentration of the impurity added 
plus the concentration inherent in the matrix.] 
Samples: Standard soiution and Sample soiution 
Calculate the finał concentration of each impurity in 
the Standard soiution : 

Result = ru/(r s — ru) x Cs + Cs 

r u = peak response of each impurity from the 
Desflurane used as the solvent 
r s - peak response of each impurity from the 
Standard soiution 

C s = spiked concentration of each impurity in the 
Standard soiution (%) 

Calculate the percentage of each impurity observed 
in the Sample soiution that is also present in the 
Standard soiution: 

Result = (rii/r s ) x C F 

ru - peak response of each impurity from the 
Sample soiution 

rs = peak response of each impurity from the 
Standard soiution 

C F = finał concentration of each impurity in the 
Standard soiution (%} 

Calculate the percentage of alt other impurities: 

Resuit = (ru/r s ) xC s x1/F 

fu = peak response of each impurity from the 
Sample soiution 

r s - peak response of Isoflurane from the 
Standard soiution 

C 5 - concentration of USP Isoflurane RS In the 
Standard soiution (%) 

F = relative response factor reiative to isoflurane 
(see Impurity Table 1) 

Acceptance criteria: See Impurity Table 7. 

Total impurities: NMT 0.3% 


Impurity Table 1 


Narne 

Rclative 

Retention 

Time 

Relative 

Response 

Factor 

Acceptance 
Criteria, 
NMT {%) 

Desflurane 3 

1.0 


_ 

Di ch lo rof 1 uorome tha n e 

1.04 

0,43 

0.01 „ 

Tri chi orof 1 uo rom et h a n e 

w 

0.15 

0.001 

Desflurane related 
compound AA* 

1.12 


0.10 

Trichloro- 

trifluoroethane 

1.35 

1.3 

0.001 

Dichtoro me tha n e J 

\.44 


0,001 

I softu ranę 

1.55 

TO 

0.20 


a These impurities are present irr the Standard sofution and are ąuantified 
by enternal standard*. 
b Bh-tl ,2,2,2-tetraflLroroethyl)eiher. 
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Bmpurity Table 1 (Continued) 


Name 

Rebtiv€ 

Retention 

Time 

Relative 

Response 

Factor 

Aceeptance 

Criteria, 

NMT 

Chloroform* 

1.88 

_ 

0.006 

Acetone' 1 

2.12 

— 

0.010 


' These impurrties are present in the Standard solution and are guantlfied 
by exEernal standards. 
b E3is-(1 ,2,2,2-tetraftuoroethyl)ether. 


SPEOF1C TESTS 

o Acidity on Alkalinity 

Bromocresol purple solution: 0,5 mg/mL of bromo- 
cresol purple. Prepared by dissolving 50 mq of bromo- 
cresol purple in 0,92 ml of 0.1 M sodium nydroxide 
and 20 mL of ethanol, and tli en diluting with water to 
100 mL 

Sample solution: Transfer 20 mL of Desflurane to a sep¬ 
aratory furrnel, and add 20 mL of carbon dioxide-free 
water. Shake for 3 min, allow the layers to separate, 
and discard the fower organie layer. Collect the upper 
iayer, and add 0.2 mL of Bromocresoi purple solution , 
Aceeptance criteria: NMT 0.1 mL of 0.01 M sodium 
hydroxide or 0.6 mL of 0.01 M hydrachloric acid is re- 
quired to change the cofor of the indicator* 

ADDmONAL REQUłREEV1ENT5 

o PACKAGING and Storage: Preserve in tight, light-resistant 
containers. Storę at controlled room temperaturę. Re- 
place the cap securefy after each use. 

* USP Reference Standards (11) 

USP Desflurane RS 

USP Desflurane Related Compound A RS 
Bis-(1,2,2,2-tetraf I uo ro e t hy I) e t h e r. 

C 4 H 2 F b O 218.05 
USP Isoflurane RS 
USP Sodium Fluoride RS 


DesSpramirae Hydrochloride 



CiaHaNa HCI 302.84 

5N-Dibenz[f>,(]azep[ne-5-propanamine ; 10,11 -di hydro- N- 
methyl-, mononydrochloride; 

10,11 'Dihydro-5-[3-(methylaminQ)propy]]-5/ L /“dibenz[b, 
fjazepine monohydrochiorlde [58-28-6]. 

DEFINIT10N 

Desipramine Hydrochloride contains NLT 98.0% and NMT 
102.0% of desipramine hydrochloride (CiaLb^ ■ HCI). 

IDENTIFICATION 
e A. INFRARED ABSORPTION <197M) 

o B. The retention time of the major peak of the Sample 
solution corresponds to that of tne standard solution , as 
obtained in the Assay , 

a C Identification Tests—General, Chioride <191} 

Sample solution: 50 mg/mL of Desipramine Hydrochlo¬ 
ride in alcohol 


Aceeptance criteria: Meets the requirements 

ASSAV 
a Procedurę 

Buffer: 3.4 g/L of sodium acetate trihydrate in water 
adiusted With glacial acetic acid to a pH of 5.0 
Mobile phase: Acetonitrile, methanol, and Buffer 
(35:20:45) 

Diluent: 0.1 M hydrochloric acid 
System suitability solution: 0.02 mg/mL each of USP 
Desipramine Hydrochloride RS and USP Imipramine Hy¬ 
drochloride RS in Diluent. Sonication may be used to 
promote dissolution. 

Standard solution: 0.1 mg/mL of USP Desipramine Hy- 
drochlonde RS in Diluent. Sonication may be used to 
promote dissolution. 

Sample solution: 0.1 mg/mL of Desipramine Hydro¬ 
chloride in Diluent Sonication may be used to promote 
dissolution. 

Chromatographic system 

(See Chromatography <621 ) t System Suitability 0 
Modę: LC 

Detecton UV 250 nm 

Column; 4.6-mm x 25-cm; 5-pm packing LI 0 
Flow ratę: 1 m L/min 
Injection volume: 25 \xl 
System suitability 

Samples: System suitability solution and Standard 
solution 

[Notę—T he reiative retention times for desipramine and 
imipramine are 1.0 and 1.1, respectively.] 

Suitability requirements 
Resolution: NLT 1.5 between desipramine and 
imipramine, System suitability solution 
Taifrng facto r: NMT 2, Standard solution 
Relative standard devration: NMT 0.73%, Standard 
solution 
Analysrs 

Samples: Standard solution and Sample solution 
Catculate the percentage of desipramine hydrochloride 
(C 1B H^N 2 ■ HCI) in the portion of Desipramine Hydro¬ 
chloride taken: 

Result - (rty/f;) x (Cs/Cu) x 100 

ru - peak response from the Sample solution 

fj - peak response from the Standard solution 

C s - concentration of USP Desipramine 

Hydrochloride RS in the Standard solution 
(m g/m L) 

Cu - concentration of Desipramine Hydrochloride in 
the Sample solution (mg/mL) 

Aceeptance criteria: 98,0%-102.0% 

IMPURITIES 

o RE5IDUE ON IGNIHON (281): NMT 0.1% 

Delete the folio wing: 

•• Heavy Metals, Method II (231): NMT 10 ppm* (Offfctal l 

Jan 20TB) 

O Organic Hmpurities 

Buffer: 5.2 g/L of dibasic potassium phosphate in 
water. Add 1 mL of triethyiamine per L, and adjust with 
phosphoric acid to a pH of 6.4. 

Solution A: Acetonitrile and methanot (55:45) 

Solution B: Solution A and Buffer (25:75) 

Solution C: Solution A and Buffer (62.5: 37.5) 

Mobile phase: See Tobie 1. 
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Tafale 1 


Time 

fntliri 

Solution B 
£%) 

Solution C 

0 

85 

15 

35 

0 

100 

50 

0 

100 

50.1 

85 

15 

60 

85 

15 


Standard stock solution; 0.25 mg/mL of USP 
Desipramine Hydrochloride RS prepared as foljows. 
Transfer a suitable puantity of USP Desipramine Hydro- 
chloride RS to an appropriate vo!umetric fiask, and add 
50% of the finał fiask volume of Solution B. Sontcate for 
NLT 2 min, and allow the solution to equilibrate to 
room temperaturę. Dilute with Solution B to volume. 
Standard solution: 0.005 mg/mL of USP Desipramine 
Hydrochloride RS from Standard stock solution in Solu¬ 
tion B 

System suitability solution: 0.01 mg/mL each of USP 
Imlpramine Hydrochloride RS and USP Iminodibenzyl RS 
in Standard stock solution 

Sensitivity solution: 0.3 jig/mL of USP Desipramine Hy- 
drochlonde RS from Standard solution in Solution B. Use 
within 24 h, 

Sample solution: 0.5 mg/mL of Desipramine Hydro¬ 
chloride prepared as foflows. Transfer a suitable quantity 
of Desipramine Hydrochloride to an appropriate volu- 
metric fiask, and add 50% of the finał rlask volume of 
Solution B. Sonicate for NLT 2 min, and allow the solu¬ 
tion to eąuilibrate to room temperaturo. Dilute with So¬ 
lution B to volume. 

Chromatographic system 
(See Chromatogropny (621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 

Column: 4.6-mm x 25-cm; 4-pm or 5-pm packing LI 
Column temperaturę: 60° 

FJow ratę: T4 mL/min 
Injection voIume: 40 jiL 
System suitability 

Samples: Standard solution, System suitability solution , 
a na SensitMty solution 

[NOTE—See Tobie 2 for relative retention times.j 
Suitability requirements 

Resolution: NLT 2.0 between imlpramine and imi- 
nodibenzyl, System suitability solution 
Srgnal-to-noise ratio: NLT 10, Sensitivity solution 
Relatlve standard deviation: NMT 3,0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Cafculate the percentage of each Impurlty In the por- 
tion of Desipramine Hydrochloride taken: 

Result ^ (Wr 3 ) x (Cd Cu) x (1 /F) x 100 

fu - peak response of each impurity from the 
Sample solution 

r 5 = peak response of desipramine from the 
Standard solution 

Cs - concentration of USP Desipramine 

Hydrochloride RS in the Standard solution 
(mg/mL) 

Cu - concentration of Desipramine Hydrochloride in 
the Sample solution (mg/mL) 

F = relative response factor (see Tobie 2) 

Acceptanee criterla: See Tobie 2. Disregard peaks less 
than 0.05%. 


Tabte 2 


Name 

Relative 

Retention 

Time 

Relative 

Response 

Factor 

Acceptanee 
Criterla, 
NMT {%> 

Desipramine 

TO 

_ 

_ 

Imlpramine 

1.6 

TO 

0,15 

Iminodibenzyl 

2.1 

0,55 

0,1 

Any unspedfied 
impurity 


1.0 

0.10 

Total imourities 

— 

— 

TO 


5PECIFIC TESTS 

* Loss ON Drying (731) 

Analysis: Dry under vacuum at 105° for 2 h. 
Acceptanee criterla: NMT 0.5% 

ADDITiONAL REQUIRENIENTS 

* Packaging ano Storage: Preserve in tight containers. 
Protect from light 

* USP Reference Stanoards (11) 

USP Desipramine Hydrochloride RS 
USP Iminodibenzyl RS 
10,11 -Dihydro-5H-dibenzofb,f]azepine. 

C 14 H 13 N 195.28 

USP Imlpramine Hydrochloride RS 


Desipramine Hydrochloride Tablets 

DEFINfriON 

Desipramine Hydrochloride Tablets contarn NLT 95.0% and 
NMT 105.0% of the labeted amount of desipramine hy¬ 
drochloride (CibHj^Nz ■ HG). 

IDENTIFICATION 


Delete the following: 

** A. Bnfhared Absorption (197M) 

Sample: Finely powder a number of Tablets, equivalenl 
to 350 mg of desipramine hydrochloride, and triturate 
the powder with 15 mt of chloroform. Pass the chloro¬ 
form ęxiract through pąper into a wide-mouth test 
tubę, and evaporate the filtrate to 3 mL. Carefully add 
ether until Lhe liquid hecom es turbid. Heal cautiously to 
produce a elear solution, then cool, and allow to stand. 
Collect the crystals, wash with ether, and dry under 
vacuum at 8 (T for 30 min. 

Acceptanee criterla: Meet the requirements* *ujP 4 £j 

Change to read: 

* *A The retention time of the major peak of the 
Sample solution corresponds to that of the Standard solu¬ 
tion , as obtained in the Assay . 

Add the following: 

*■ B. The UV spectrum of the major peak of the Sample 
solution corresponds to that of the Standard solution , as 
obtained in the 
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A5SAY 


Change to read: 

* PROCEDURĘ 

Buffer: 3,4 g/L of sodium acetate in water. Adjust with 
gladal acetic acid to a pH of 5.0. 

Mobile phase: A Acetonitrile, methanol /Ai j^o and Buffer 
(30:20:50) 

DituenE: 0.1 N hydrochloric acid 
System suitability solution: 0,02 mg/mL each of USP 
Desipramine Hydrochloride RS and USP Imipramine Hy- 
drocbloride RS in DUuent Sonication may be used to 
promote dissotution. 

Standard solution: 0.02 mg/mL of USP Desipramine 
Hydrochloride RS in DUuent Sonication may be used to 
promote dissotution. 

Sample stock solution: Nominally 1-1.5 mg/mL of 
desipramine hydrochloride *from Tablets prepared as 
foliows. Transfer NLT 20 Tablets A( jjp-ftj into a suitable voL 
umetric fiask. Add 50% of the finał fiask volume of Difu - 
ent. Sonicate the fiask for NLT 15 min. Shake the fiask 
for NLT 15 min. Dilute with DUuent to volume, 

Sample solution: Nominally 0.02 mg/mL of 
desipramine hydrochloride prepared as foliows. Transfer 
a suitable volume of Sample stock solution to an appro- 
priate yolumetric fiask. Add 50% of the finał fiask voL 
u me of DUuent Shake the fiask for NLT 5 min and di- 
lute with DUuent to vofume. Pass through a suitable 
fil ter and discard the first 5 mL of the filtra te. 

Chromatographic system 
(See C hromatograpny (621), System Suitability ,) 

Modę: LC 

Detector: UV 250 nm. A For Identification B t use a di¬ 
odę array detector in the rangę of 200—400 nm. AU uvo 
Column: 4.6-mm x 25-cm; 5-pm packing L10 
Flow ratę: 1.5-2.0 ml/min 
Injection yolume: 25 j.iL 

Run tlme: NLT 1.2 times the retention time of the 
imipramine peak 
System suitability 

Samples: System suitobiiity solution and Standard 
solution 

[NOTĘ—The relative retention times for desipramine and 
imipramine are 1,0 and 1.1, respectivdy.] 

Suitability reguirements 
Resolution: NLT 1.5 between desipramine and 
imipramine, System suitability solution 
Tailing facton NMT 1,5, Standard solution 
Relative standard deviation: NMT 1.0%, Standard 
solution 
Anafysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the iabeled amount of 
desipramine hydrochloride (CiaH^^N^ # HCI) in the por- 
tion of Tablets taken: 

Result = (ru/r$) x (G/Cu) x 100 

r u = peak response from the Sample solution 

r$ - peak response from the Standard solution 

G = concentration of USP Desipramine 

Hydrochloride RS in the Standard solution 
(mg/mL) 

Cu - nominał concentration of desipramine 
hydrochloride in the Sample solution 
(mg/mL) 


Acceptance criteria: 95,0%-1 05.0% 

PERFORMANCE TE5TS 

* DlSSOLUTION (711) 

Medium: 0.1 Ń hydrochloric acid; 900 mL 
Apparatus 2: 50 rpm 
Time: 60 min 

Standard solution: USP Desipramine Hydrochloride RS 
in Medium 

Sample solution: Pass a portion of the solution under 
test through a suitable filter. If necessary, dilute with 
Medium to a concentration that is similar to that of the 
Standard solution, 

InstrumentaJ conditions 
Modę: UV 

Analytical wavelength: Maximum absorbance at 251 
nm 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the Iabeled amount of 
desipramine hydrochloride (C 1E H Z zNz - HCI) dissolved: 

Result ^ (AułA s ) X G X D x V x (1 ji) x 100 

A u - absorbance of the Sample solution 
- absorbance of the Standard solution 
G - concentration of USP Desipramine 

Hydrochloride RS in the Standard solution 
(mg/mL) 

D = dilution factor for the Sample solution , if 
needed 

V - yolume of Medium , 900 mL 
i - label claim (mg/Tablet) 

Tolerances: NLT 75% (Q) of the labeied amount of 
desipramine hydrochloride (CihHżzNz ■ HCI) is dissolved. 

* Uwiformity of Dosage Uwtis (905): Meet the 

reguirements 

IMPURITIES 

* ORGANIC IMPURITIES 

Buffer: 5,2 g/L of dibasic potassium phosphate in 
water. To each L of solution, add 1 mL of triethylamine 
and adjust with phosphonc acid to a pH of 6,4, 
Solution A: Mcetonitnle and methanoLwwc (55:45) 
Solution B: Solution A and Buffer (25:75) 

Solution C: Solution A and Buffer (62,5: 37.5) 

Mobile phase: See Tobie h 


Table 1 


Time 

Solution B 

Solution C 

(mtn) 


(%) 

0 

85 

15 

35 

0 

100 

50 

0 

100 

50.1 

85 

15 

60 

85 

15 


Standard stock solution: 0.25 mg/mL of USP 
Desipramine Hydrochloride RS prepared as foliows. 
Transfer a suitable guantity of USP Desipramine Hydro- 
chlonde RS to an appropriate yolumetric fiask, Add 
50% of the finał fiask volume of Solution B. Sonkate for 
NLT 2 min. Allow the solution to eguilibrate to room 
temperaturę. Dilute with Solution B to yolume. 

Standard solution: 0,005 mg/mL of USP Desipramine 
Hydrochloride RS from Standard stock solution in Solu¬ 
tion B 

System suitability solution: 0.01 mg/mL each of USP 
Imipramine Hydrochloride RS and USP Iminodibenzyl RS 
in Standard stock solution 

Sensitivity solution: 0.3 pg/mL of USP Desipramine Hy¬ 
drach londe RS from Standard solution in Solution B, Use 
within 24 h. 
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Sample solution: Nominally 0.5 mg/mt of desipramine 
hydrochloride from Tabiets prepared as follows, Finely 
powder NLT 20 Tabiets. Transfer a suitable portion of 
this powder, equivalent to 50 mg of desipramine hydro¬ 
chloride, to a 100 -ml volumetric fiask with the aid of 
Solution 8. Add Solution B to about 50% of the fiask 
voiume, and sonicate the fiask with ocoasional shaking 
for NLT 10 min. Allow the solution to equilibrate to 
room temperaturę. Di lute with Solution R to volume_ 
Pass through a suitable filter, and discard NLT the first 
2 mL of filtrate. 

Chromatographrc system 
(See Chromatograpny { 621), System Suitabitity .) 

Modę: LC 

Deteetor: UV 254 nm 

Column: 4.6-mm x 25-cm; 4-pm or 5-pm packing LI 
Column temperaturę: 60° 

Flow ratę: 1.4 mL/min 
Injection volume: 40 pL 
System suitability 

Samples: Standard solution , System suitability solution , 
ancf Sensitivity solution 

[NOTĘ—See Tobie 2 for relative retention limes.] 
Suitability requirements 

Resolutfon: NLT 2.0 between imipramine and Imi- 
nodibenzyl, System suitability solution 
Relative standard deviation: NMT 3.0%, Standard 
solution 

Signal-to-noise ratio: NLT 10, SensitMty solution 
Analysis 

Samples: Standard solution and Sample solution 
Calcu la te the percentage of each degradation product 
tn the portion of Tabiets taken: 

Result * (n/ij) x (Cs/Cu) x (1/F) x 100 

= peak response of each degradation product 
from the Sample solution 
r$ - peak response of desipramine from the 
Standard solution 

Q = concentration of USP Desipramine 

Hydrochloride RS in the Standard solution 
(mg/mL) 

Cu = nominał concentration of desipramine 
hydrochloride in the Sample solution 
(mg/mL) 

f = relative response factor (see Tobie 2) 

Acceptance criteria: See Tobie 2. Disregard peaks less 
than 0.05%, 


Tahle 2 


Name 

Relative 

Retention 

Time 

Relative 

Response 

Factor 

Acceptance 

Criteria, 

NMT 

Desforamine 

T.O 

_ 

_ 

Imipramine 

1,6 

TO 

0.2 

Iminodibenzyl 

2.1 

0.55 

0.5 

Any unspecifred 
degradation 
product 

— 

1.0 

0.2 

Total degradation 
Products 

— 

— 

2.0 


ADDITIONAL REQUIREMENTS 

* Packaginc and Storage; Preserve in tight containers. 
Storę at controlled room temperaturę. 

* USP Referenci Standards (11) 

USP Desipramine Hydrochloride RS 
USP Iminodibenzyl RS 
10,11 -Dihydro~5H-dibenzo[b,fJazepine> 

C h HuN 195.28 


USP Imipramine Hydrochloride RS 


Deslanoside 



C^HmOi* 943.08 

Card-20(22)-enolide, 3-[(0-/3-D-glucopyranosyt-(1 -»4)-0-2,ó- 
dfdeoxy-/3-D-f/bo4iexopyranosyl-(1 ->4)-0-2,6-dideoxy-/3-D- 
r/bo«hexopyranosyK1 ->4)-2,ó-dideoxy-/?-D-r/bo-hexopyra~ 
nosyl)oxyj-12,14-dihydroxy~, (3/3,5/?, 1 2p)-; 

Deacetylianatoside C [17598-65-1]. 

DEFINITION 

Deslanoside contains NLT 95.0% and NMT 103.0% of 
deslanoside (C 17 H 74 O 19 ), calculated on the drted basis. 
[Caution— Handle Deslanoside with exceptional care, be- 
cause it is highly patent] 

IDENTIFICATION 

* A. Thin Layer chromatograpny 

Standard solution: 4 mg/ml of USP Deslanoside RS in 
methanol 

Sample solution: 4 mg/ml in methanol 
Chromatographk system 

Adsorbent: 0.25-mm layer of chromatographic silica 
gel 

Application vo|ume: 5 juL 
DevelopJng so!vent system: Methylene chloride, 
methanol, and water (130:36:3) 

Spray reagent: Dilute perchloric acid (1 in 20) 

Analysis 

Samples: Standard solution and Sample solution 
Allow the spots to dry, and deve!op the chromato- 
gram in the Developing solvent system until the sol- 
vent has moved three-fourths of the length of the 
piąte. Remove the ptate, mark the solvent front, and 
allow the solvent to evaporate. Locate the spots on 
the piąte by lightly spraying with Spray reagent and 
heating at about 100° for 3 min. CooJ, andexamine 
under UV light, 

Acceptance criteria: The value of the prindpal spot 
of the Somple solution corresponds to that of the Stan¬ 
dard solution. 

ASSAV 

* Procedurę 

Standard solution: 0.2 mg/mL of USP Deslanoside RS 
in alcohol 

Sample solution: 0,2 mg/mL of Deslanoside in alcohol 
Instrumental conditlons 
Modę: UV-Vis 

Analytrcal wavelength: 590 nm (k max) 

Celi: 1 cm 
Blank: Alcohol 
Analysis 

Samples: Standard solution , Sample solution, and Blank 
Transfer 3.0 mL each of the Stondard solution , Sample 
solution, and Blank to separata 25-mL conical fiasks. 
Evaporale each with gentle warmfng and with the aid 
of a current of air just to dryness, and coo] in a vac- 
uum desiccator for 30 min. Add 15.0 ml of acid fer- 
ric chloride TS to each fiask, and mix by swirling. 

Allow the mixture$ to stand protected from light, 
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swirling them frequently, at a temperaturę not ex- 
ceeding 30°, for 15 min. Pass each solution through 
sępa ratę fine gJass wool filters, Concomitantly deter- 
mlne the absorbances of the Solutions, using the 
Blank to set the instrument, Repeat the measurements 
at 2-min intervals until maximum absorbance read- 
Engs have been obtalned, 

Calculate the percentage of deslanoside (C47H74O19) in 
the portion of Deslanoside taken: 

Result - (/WAs) x (G/G) x 1 00 

Ad = maximum absorbance of the Sample solution 

Aj - rnaximum absorbance of the Standard solution 

G - concentration of USP Deslanoside RS in the 
Standard solution (mg/mL) 

Cu ~ concentration of Deslanoside in the Sample 
solution (mg/mL) 

Acceptance criteria: 95.0%-103.0% on Lhe dried basis 

IIMPURITIES 

* RESIDUE ON iGNmON (281): NMT 0.2% 

SPECIFIC TE5TS 

® Optical Rotation, Specific Rotation <781S) 

Sample solution: 20 mg/mL in anhydrous pyridine 
Acceptance criteria: +7.0° to +8,5° 

* Loss on Drying (731) 

Sample: 0,5 g 

Analysis: Dry the Sample under vacuum at 100° to con- 
stant weight. 

Acceptance criteria: NMT 5,0% 

ADDITIONAL REQUIREMENTS 

« Packaging and Storage; Preserve in tight, llght-resistant 
contalners, Storę at controlled room temperaturę. 

* USP Reeeremce Standards (11) 

USP Deslanoside RS 


DesSaraosade Ertjectioaii 

DEF1NITION 

Deslanoside Injection is a sterile solution of Deslanoside in a 
suitable solvent. tt contains NIT 90.0% and NMT 110.0% 
of the labeled amount of deslanoside (C 47 H 74 O 19 ). It may 
contain Glyceriru 

IDENTIFICATłON 
8 A. Thin-Layer Chromatography 

Standard solution: 4 mg/mL of USP Deslanoside RS In 
methanol 

Sample solution: Transfer a volume of Injection, nomi- 
nally equivalent to 2 mg of deslanoside, to a smali 
separator, and extract with 25 ml of a mixture of chlo¬ 
roform and alcohol (7:3). Transfer the extract to a 
10-mL conical fiask, evaporate on a steam bath to dry- 
ness, and dissoEve the residue in 500 pL of methanol, 
Chromatographic system 

Adsorbent: 0,25-mm layer of chromatographic silica 
gel 

Application voiume: 5pL 
Developing solvent system: Methylene chloride, 
methanol, and water (130:36:3) 

Spray reagent: Dilute perchlonc acid (1 m 20) 
Analysis 

Samples; Standard solution and Sample solution 
Al Iow the spots to dry, and develop the chromato- 
gram En the Developing $olvent system until the soU 


vent has moved three-fourths of the length of the 
piąte. Remove the piąte, mark the solyent front, and 
allow the solvent to evaporate. Locate the spots on 
the piąte by lightly spraying with Spray reagent and 
heating at about 100° for 3 min. Cool, and examine 
under UV light. 

Acceptance criteria: The R F value of the principal spot 
of the Sample solution corresponds to that of the Stan- 
dard solution. 

ASSAY 

* Procedurę 

Standard solution: 0.2 mg/mL of USP Deslanoside RS 
in alcohol 

Sample solution: Transfer a volume of Injection, nomi- 
nally equivalent to 600 pg of destanoside, to a 
separator, and add 50 mL of water and 1 ml of 2 N 
sulfuric acid. Extract four 30-mL portions of a mixture 
of chloroform and n-propyl alcohol (5:1), washing each 
portion in a second separator containing 5 mL of water 
and filtering through cotton that has previously been 
moistened with chloroform. Combine the extracts, and 
evaporate on a steam bath, with the aid of a current of 
air, just to dryness. Transfer the residue, with the aid of 
a smali volume of the chloroform-n-propyl alcohol mix- 
turę (5:1), to a 25-mL conical fiask, 

Instrumental conditrons 
Modę: UV-Vis 

Analytical wavelength: 590 nm (k max) 

Celi: 1 cm 
Blank: Alcohol 
Analysis 

Samples: Standard solution, Sample solution t and Blank 
Transfer 3,0 mL each of the Standard solution, Sample 
solution, and Biank to sępa ratę 25-mL conical flasKS. 
Fvaporate each with gen tle warming and with the aid 
of a current of air just to dryness, and cool in a vac- 
uum desiccator for 30 min. Add 1 5.0 mL of acid fer- 
ric chloride TS to each fiask, and mEx by swirling. 
Allow the mixtures to stand protected from iight, 
swirling them freguently, at a temperaturę not ex- 
ceeding 30°, for 15 min. Pass each solution through 
separate flne gtass wool filters, Concomitantly deter- 
mine the absorbances of the Solutions, using the 
Blank to set Lhe instrument Repeat the measurements 
at 2 -min intervals until maximum absorbance read- 
ings have been obtained. 

Calculate the percentage of deslanoside {C 47 H 74 GT 9 ) in 
the portion of Injection taken: 

Result « (AJA%) x (G/G) x 100 

Au - maximum absorbance of the Sample solution 
- maximum absorbance of the Standard solution 
G = concentration of USP Deslanoside RS in the 
S tan dard s olu don (jug/ m L) 

Cu = nominał concentration of deslanoside in the 
Sample solution (pg/mL) 

Acceptance criteria: 90.0%-! 10.0% 

SPECIFIC TE5T5 

o m (791): 5.5-7.0 

* Other Requirements: it meets the reguirements in Injec- 

tions and implanted Drug Products (1). 

ADDITIONAL REftUIREMENTS 
Packaging and Storage: Preserve In singie-dose contain- 
ers, preferably of Type I giass. 
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o USP Reference Standards (11) 
USP Deslanoside RS 


Desloratadine 



C 19 H ig CIN 2 310.82 

SenzofS^jeydoheptafl^-bJpyridine, 8-chloro-6,l 1-dihydro- 
11 -(4-piperidinylidene)^ 5/f-; 

8-Chloro-6,1 1 -dihydro-11-(ptperidin-4-yfidene)-5H-benzo 
[5,Ó]cydohepta[1,2-6]pyriaine [100643-71-8]. 

DEFINKTION 

Desloratadine contains NLT 98.0% and NMT 102.0% of 
desloratadine (CisHjpCINz), calcu lated on the anhydrous 
and solvent-free basis. 

IDENTIFICATION 

• A, INFRARED ABSORPTION (197K> 

o B. The retentlon time of the major peak of the Sampie 
solution corresponds to fhat of tne Standard solution, as 
obtained in the Assay. 

ASSAY 

• Procedurę 

Buffer: Dissolve 0.865 g of sodium dodecyl sulfate in 
water, add 0.5 mL of trifluoroacetlc acid, and dilute 
with water to 1 L. 

Mobile phase: Acetonitrile and Buffer (43:57) 

System suitability solution: 0.08 mg/mL of USP 
Desloratadine RS and 0.2 pg/mL of USP Desloratadine 
Related Compound B RS in Mobile phase 
Standard solution: 0.08 mg/mL of USP Desloratadine 
RS in Mobile phase 

Sampie solution: 0.08 mg/mL of Desloratadine in Mo¬ 
bile phase 

Chromatographic system 

(See Chromatograpny (62 1), System Suitability .} 

Modę: LC 

Detector: UV 280 nm 

Column: 4.6-mm x 25-cm; 4-jjm packing LI 

Column temperaturę 35° 

Flow ratę: 1 m L/min 
fnjection volume: 100 pL 
Run time: NLT 2 times the retention time of 
desloratadine 
System suitability 

Samples: System suitability solution and Standard 
solution 

Suitability requirements 

Resolution: NLT 2.0 between desloratadine related 
compound B and desloratadine, System suitability 
solution 

Tailing factor: NMT 1.5, Standard solution 
Relative standard deviation: NMT 0,73%, Standard 
solution 
Analysis 

Samples: Standard solution and Sampie solution 
Calculate the percentage of desloratadine (C 19 H T 9CIN;0 
in the portion of Desloratadine taken: 

Re suit - (rjrs) x (Cs/G) x 100 

fu = peak response from the Sampie solution 

r$ = peak response from the Standard solution 


Q - concentration of USP Desloratadine RS in the 
Standard solution (mg/mL) 

Cu - concentration of Desloratadine in the Sampie 
solution (mg/mL) 

Acceptance criteria: 98.0%“1Q2.0% on the anhydrous 
and solvent-free basis 

IMPURIT1ES 

» RESIDUE ON ICNtriON (281): NMT 0.2% 

• ORGANIC IMPURITJE5, PROCEDURĘ 1 

Use Organie Impurities, Procedurę 7, when the impurity 
profile includes desloratadine related compound B or 
fluorodesloratadme. 

Buffer, Mobile phase. System suitability solution, 
Sampie solution, and Chromatographic system: Pro- 
ceed as directed in the Assay , 

Standard solution: 0.08 pg/mL of USP Desloratadine 
RS in Mobile phase 
System suitability 

Samples: System suitability solution and Standard 
solution 

Suitability reguirements 

Resolution: NLT 2.0 between desloratadine related 
compound B and desloratadine. System suitability 
solution 

Taillng factor: NMT 1.5, Standard solution 
Relative standard deviation: NMT 10.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sampie solution 
Calculate the percentage of each impurity in the por¬ 
tion of Desloratadine taken: 

Result = (rufr s ) x (Cj/G) x (1 JF) x 100 

r u = peak response of each impurity from the 
Sampie solution 

r$ = peak response of desloratadine from the 
Standard solution 

Cs *= concentration of USP Desloratadine RS In the 
Standard solution (pg/mL) 

C u = concentration of Desloratadine in the Sampie 
solution (jig/mL) 

F = relative response factor (see Tobie 1) 

Acceptance criteria: See Table ?. The reporting thresh- 
old is 0.05%. 


labie 1 


Name 

RelatWe 

Retention 

Time 

Relative 

Response 

Factor 

Acceptance 

Criteria, 

NMT 

F1 u orodes loratad i ne J 

0,8 

0.6 

0.2 

Desloratadine related 
compound 0 

0.9 

0.6 

0,3 

Desloratadine 

1.0 

__ 


Any other Jndividuaf 
unsoerified imourltv 

— 

1.00 

0.10 

Total rmourities 

_ 

-_ 

0.4 


ł 8-Chloro-l l-fłuoro-l 1 “(piperidin-4-yl)-6,l 1 -dihydro-5H'benzo[5, 
6]cydohepta[l J^Jpyridine. 


* Grganic Impuritles, Procedurę 2 

Use Organie Impurities, Procedurę 2 , when the impurity 
profile Includes dechloro desloratadine, desloratadine 
related compound A, or dehydrodesloratadine. 

Buffer: 1.36 g/L of monobasic potassrum phosphate in 
water. Add 10 mL of triethylamine per L of the solution, 
and adjust with dilute phosphoric acid (1 in 10) to a 
pH of 2.0. 

Solution A: Acetonitrile, methanol, and Buffer 
(10:10:80) 

Solution B: Acetonitrile, tetrahydrofuran, and Buffer 
(70:5:30) 
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Mobile phase: See Tobie 2 . 


Table 2 


Time 

(min) 

Solution A 

(W 

Solution B 
(%> 

0 

100 

0 

10 

100 

0 

15 

90 

10 

20 

70 

30 

25 

60 

40 

30 

50 

50 

38 

50 

50 

40 

100 

0 

45 

100 

O 


System suitability solution: 0.15 pg/mL of USP 
Desloratadine Related Compound A RS and lOGpg/mL 
of USP Desloratadine RS in Solution A 
Standard solution: 0.5 pg/mL of USP Desloratadine RS 
in Solution A 

Sample solution: 5G0pg/mL of Desloratadine in Solu¬ 
tion A 

Chromatographlc system 
(See Chromotograpny {621), System Suitability.) 

Modę: IC 

Detector: UV 280 nm 

Column: 4,6-mm x 25-cm; 5-pm packing L7 
Flow ratę: 1 m L/min 
Injection vofume: 60 jliL 
System suitability 

S a nip I es: System suitability solution and Standard 
soiution 

Suitability reąuirements 

Resoiution: NLT 3.0 between desloratadine and 
desloratadine related compound A, System suitability 
solution 

Taił ino factor: NMT 3.0 for desloratadine, System 
suitability solution 

Re!atrve standard deviation: NMT 5.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of each impurity in the por* * 
tion of Desloratadine taken: 

Resuit = (r u /n) x (C s /G) x (1 /F)x 100 

r u - peak response of each impurity from the 
Sample solution 

r% ~ peak response of desloratadine from the 
Standard solution 

Cs = concentration of USP Desloratadine RS in the 
Standard solution (pg/mL) 

G - concentration of Desloratadine in the Sample 
solution (pg/mL) 

F = relative response factor (see Tobie 3) 
Acceptance crlterfa: See Tobie 3. 


Table 3 


Name 

Refative 

Retention 

Time 

Relatlve 

Response 

Factor 

Acceptance 
Criteria, 
NMT (%) 

Dechloro 

desloratadine* 

0.38 

0.90 

OJ 5 

Desloratadine 

1.0 




* 6,11 -Dihydro-11 •(pipefidin-4-ylidene)-5H-benzo[5,6ltyct0hepta[l ł 2- 
bjpyridine. 

b 8-Chloro-l 1 -(piperidEn-4-ylrdene)benzo[5,ć]cydoheptap ,2-b]pyridine. 
c S-Chloro-6,11 -dihydro-11 -fi -ethoxycarbonylpiperidin-4*yIidene}-5W- 
be ri2D[5,6]cydobe pta[ 1,2-61 pyridin e, 


Table 3 (Con tinued) 


Name 

Relative 

Retention 

Time 

Relathse 

Response 

Factor 

Acceptance 
Criteria, 
NMT <%1 

Desloratadine related 
comDOund A 

1.30 

0.86 

0.15 

Dehydro desloratadine 43 

1.59 

1.00 

0.15 

Loratadine* 

2,25 

0.79 

0.20 

Any other indMdual 
unspecified impurity 

— 

1.00 

0.10 

Total impurities 

— 

-— 

0.40 


° 6,11 -Dihydro-11 -(piperidin-^ylidenej-SW-benzofS^cydoheptap^- 
fa]pyridine. 

b 8-ChJoro-11 -{piperidin-4-ylidene)berłzot5,6]cycfohepta[1,2-6]py ridtne, 
c 8Xhioroó, 11 Mdihydro-11-{T-ethoxycarbonyłpiperidio-4-ylidene>-SH- 
beruo[5. ó]cyc lobepUi[1,2-PJpyndine. 

5PECIF1C TEST5 

» Water Determinatfon, Method Ic (921): NMT 0.5% 

ADDITiONAL REQUJREMENTS 

* Packaging and Storage: Preserve in tight containers. 
Storę at controlied room temperaturę. 

® Labeling: lf a test for Organie Impurities other than Proce¬ 
durę ? is u$ed, then the labeling States with which Or¬ 
ganie Impurities test the artrele complies. 

• USP Reference Standards (Tt) 

USP Desloratadine RS 

USP Desloratadine Related Compound A RS 
8 -Bramo- 6 ,l 1-dihydro-11-(ptperidin~4-y!idene)-5 
benzo[5,6]cydohepta[1,2-fr]pyndine. 

GęHuBrNa 355.27 

USP Desloratadine Related Compound B RS 
S-Chloro-I1 -(1,2,3,6-tetrahydropyridin-4-yl)-ó,11- 
dihydro-5H-benzo[5,6]cydQheptap,2-b]pyndine. 
C T 9 Hi9CIN 2 310.82 


Desloratadine Tablets 


DEFINITION 

Desloratadine Tablets contain NLT 93.0% and NMT 105.0% 
of the labeled amount of desloratadine (C 19 H 19 GN 2 ). 

IDENTIFICATION 

* A. The retention time of the major peak of the Sample 

solution corresponds to that of the Standard solution , as 
obtained in the Assay. 

* B, The UV absorption spectra of the desloratadine peak 
of the Sample soiution exhibit maxima and minima at the 
same wavelengths as those of the corresponding peak of 
the Standard solution , as obtained in the Assay. 

ASSAY 

o Procedurę 

Use amber, iow-actfnic glassware. 

Buffer: Dissolve 4.35 g of dibasic potassium phosphate 
in 1 L of water. Adjust with phospnoric acid to a pH of 
3.0. 

Mobile phase: Methanol and Buffer (20:80) 

Diluent; Methanol and water (90:10) 

Standard solution: 0.02 mg/mL of USP Desloratadine 
RS in Diluent 

Sample stoek solution: Nominafly 0,2 mg/mL of 
desloratadine, prepared as follows. Transfer NLT 20 Tab¬ 
lets into a suitable volumetric fiask, add water to fili 
10 % of the fiask vo!ume, and allow the Tablets to dis- 
perse, Add methanol, about 50% of the fiask volume, 
and stir for NLT 60 min. Allow the solution to cool to 
room temperaturę and dilute with methanol to volume. 
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Centrifuge a portion of this solution and use the 
supernatant. 

Sample solution: Nominally 0.02 mg/mL of 
desloratadine in Diluent, from Sample stock solution 
Chromatographic system 
(See Chroma tog ranny (621), System Sultobility.) 

Modę: LC 
Detectors 
Assay: UV 241 nm 

Identification B: Diodę array; UV 230—400 nm 
Cofumn: 4,ó-mm x 15-cm; S-pm packlng LIG 
Column temperaturę: 3 CC 
Flow ratę: 1 mL/min 
Jnjection volume: 20 jliL 
Run time: NLT 4.2 times the retention time of 
desloratadine 
System suitability 
Sample: Stan darci solu thn 
Suitability reguirements 
Tailing factor: NMT 2.0 
Relative standard deviation: NMT 2.0% 

Analysis 

Sampies: Standard solution and Sample solution 
CaEculate the percentage of the labeled amount of 
desloratadine (C 19 H 19 CJN 2 ) in the portion of Tablets 
taken: 

Result = (fu/rs) x (Cs/O,) x 100 

ru = peak response from the Sample solution 

r$ - peak response from the Standard solution 

Cs - concentration of USP Desloratadine RS in the 
Standard solution (mg/mL) 

Cu = nominał concentration of desloratadine En the 
Sample solution (mg/mL) 

Acceptance criteria: 93.0%- 105.0% 

PERFORMANCE TE5TS 

* DlSSOLUTION (711) 

Medium: OJ N hydrochforic acid; 500 mL 
Apparatus 2: 50 rpm 
Time: 45 min 

Standard solution: 0.01 mg/mL of USP Desloratadine 
RS in Medium 

Sample solution: Pass a portion of the solution under 
test through a suitabie fil ter of 0.45-]im porę size. Dis- 
card the first 5 mL of the filtrate. 

Instrumental conditions 
Modę: UV 

Analytical waveiength: 282 nm 
Celi: 1.0 cm 
Analysis 

Sampies: Standard solution and Sample solution 
Calcu! ate the percentage of the labeEed amount of 
desloratadine (CisFhgCINz) dissoked: 

Result = (Au/As) xQxl/x (1 /i) x 100 

Au = absorbance of the Sample solution 
A - absorbance of the Standard solution 
C s = concentration of USP Desloratadine RS In the 
Standard solution (mg/mL) 

V = vo!ume of Medium , 500 mL 
L = label claim {mg/Tabfet) 

Tolerances: NLT 80% (Q) of the labeled amount of 
desloratadine (CigHigCINz) is dissolved. 

* Unjformity of Dosage Units (905): Meet the 

reguirements 

IMPURITIES 

O ORGANIC IMPURITIES 

Solution A: Dis 5 olve 4.35 g of dibasic potassium phos- 
phate in 1 L of water. Adjust with phosphoric acid to a 
pH of 3.2. 


Solution B: Acetonitrile 
Solution C: Methanol 
Mobile phase: See Tobie 1. 


Tabfe 1 


Time 

(min) 

Solution A 

(-*>) 

Solution B 
(%) 

Solution C 

(%) 

0 

70 

15 

15 

12 

70 

15 

15 

30 

40 

30 

30 

45 

40 

30 

30 

47 

70 

15 

15 - 

55 

70 

15 

15 


Diluent: Methanol and water (90:10) 

Standard solution: 0.002 mg/mL each of USP 
Desloratadine RS and USP Desloratadine Related Com- 
pound F RS in Diluent 

Sensitivity solution: 0.1 pg/mL of USP Desloratadine RS 
In Diluent 

Sample solution: Nominally 0,2 mg/mL of 
desloratadine, prepared as follows, Transfer NLT 20 Tab¬ 
lets into a suitabie volumetric fiask, add 10% of the 
fiask volume of water, and allow the Tablets to disperse. 
Add methanol, about 50% of the fiask volume, and slir 
for at leasf 60 min. Alfow the solution to cool to room 
temperaturę, and dii u te with methanof to volume. Cen¬ 
trifuge a portion of this solution and use the 
supernatant 

Chromatographic system 

(See Chromatography {6 21), System Suitability.) 

Modę: LC 

Detector: UV 241 nm 

Column: 4.6-mm x 15-cm; 3-jjm packing L7 

Column temperaturo: 35° 

Flow ratę: 1 mL/min 
[njection volunie: 20 fil 
System sultability 

Sampies: Standard solution and Sensitivity solution 

Suitability reguirements 

Cofumn efficiency: NLT 1500 theoretfcal plates for 
desloratadine, S tandard so I u tion 
Relative standard deviation: NMT 5.0% for 
desloratadine, Standard solution 
Signal-to-noise ratio: NLT 10, Sensitivity solution 
Analysis 

Sampies: Standard solution , Sensitivity solution , and 
Sample solution 

CalcuJate the percentage of desloratadine related eom- 
pound F in the portion of Tablets taken: 

Result - (r u frs) x (C 5 /Q) x 100 

ru - peak response of desloratadine related 
compound F from the Sample solution 
rs = peak response of desloratadine related 

compound F from the Standard solution 
Cs = concentration of USP Desloratadine Related 
Compound F RS in the Standard solution 
(mg/mL) 

Cu - nominał ronrenfratinn nf desloratadine En the 
Sample solution (mg/mL) 

Calcu fate the percentage of any unspecEfied 
degradation product in the portion of Tablets taken: 

Result = (fu/rs) x (C* /Cu) x 100 

ru = peak response of each unspecified impurity 
from the Sample solution 

r* = peak response of desloratadine from the 
Standard solution 

C$ = concentration of USP Desloratadine RS En the 
Standard solution (mg/mL) 
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Cu - nominał concentration of desloratadine in the 
Sample soiution (mg/ml) 

Acceptance criterra: See Jobie 2. Disregard peaks less 
than 0.05%. 


Table 2 


Name 

Re lat i V 0 
Retentlan 
Time 

Acceptance 

Criteria, 

NMT 

Dech loro desloratadine 3 

0.37 

_b 

Desloratadine 

1.00 

_ 

Dehydro desloratadine 

1.4 


Desloratadine related compound F 

1.8 

0.30 

Loratad!ne d 

27 

__b 

Anv unsoedfied dearadatlon pro duet 


0.2 

To tal impurities 

— 

0.50 


*’ 6J 1 -Dihydro-1 l-(piperidin-4-ylidene)-5ft-benzQ[5,6]cydohepta[1,2- 
djpyndine. 

b Process impurity controlled in the drug substance monograph. Provided 
for Information only; the eon tent is not cateulated and not reported. 
c 8-Chloro-l1 -(piperidin-4-y[idene)benzo[5,6]cydohepta[1,2-fr]pyddine. 
cE B-Chloro-6,11 -dihydro-1 1 -(1 -eEhoxycarbony1piperrdin-4-ylidene)-5H-' 
benzo[5,6]eyclohepta[1,2-b]pyridine (toratadine). 

ADDITIONAL REQUIREMENTS 

* Packaging AMD Storage: Preserve in tight containers and 

storę at eon troll ed room temperatura, 

* USP Reference Standard* * <1T) 

USP Desloratadine RS 

USP Desloratadine Rdated Compound F RS 
8 -ChJoro-Ó,] 1 -dihydro-11-(N-formyl-4-piperidinylidine)- 
5tf-benzo[5,6]cydohepta[l,2-b]pyndine. 

C 2 oHi*CIN 2 0 338.83 


Desloratadine Orally Disintegrating 
Tablets 


DEFINITION 

Desloratadine Orally Disintegrating Tablets contaln NLT 
95.0% and NMT 105.0% of the labeled amount of 
desloratadine (C^H^CINz), 

tDENTBFICATION 

* A. ULTRAVIOLET ABSOJIPTŁON (197U) 

Standard soiution and Sample soiution: Prooeed as di- 
rected in the Assay, 

Instrumental conditlons 
Modę: UV 

Wavelenqth rangę: 230-330 nm 
[NOTĘ—ATternatiyely, a diodę array detector may be 
used In the Assay to obtain the spectra.] 

Acceptance criteria: The UV spectrum of the Sample 
soiution corresponds to that of the Standard soiution , 
o B. The retentlon tlme of the major peak of the Sample 
soiution corresponds to that of tne Standard soiution, as 
obtained in the Assay. 

ASSAY 
o Procedurę 

Buffer: 6.8 g/L of monobastc potassium phosphate. Ad- 
just with phosphonc acid to a pH of 3.0. 

Mobile phase: Acetonitriią methanol, and Buffer 
(28:7:65) 

Diluent: Methanol and 0.1 N hydrochlorie acid (40:60) 
Standard soiution: 0.05 mg/mL of USP Desloratadine 
RS in Diluent Sonication may be used to aid dlssolution. 
Sample stock soiution: Nomlnally 0.25 mg/mL of 
desloratadine, prepared as follows. Transfer 10 Tablets 
to a suitabfe volumetric fiask, add water to 15% óf the 


fiask volume, and shake until the Tablets disintegrate 
completely. Add 75% of the fiask voIume of Diluent and 
sonlcate for 30 min with Intermittent shaklng, and di- 
lute with Diluent to vo!ume. Centrifuge a portion of this 
soiution. Use the supernatant. 

Sample soiution: Nomlnally 0.05 mg/mL of 
desloratadine from the Sampie stock soiution In Diluent; 
centrifugate 

Chromatographic system 

(See Chro ma tog ropny (621 ), System Suitability.) 

Modę: LC 

Detector: UV 258 nm 
Column: 4.6-mm x 25-cm; 5-pm pacldng LI 
Fiow ratę: 1 mL/mln 
Injection voiume: 20 pL 
System suitability 
Sample: Standard soiution 
Suitability requirements 
Tailing factor; NMT 2.0 
Relatiye standard deyiation: NMT 2.0% 

Analysis 

Sam pies: Standard soiution and Sampie soiution 
Caiculate the percentage of the labeled amount of 
desloratadine (CtsH^CINz) in the portion of Tablets 
taken: 

Result - (r u /rs) x (Q/C u ) x 100 

ry - peak response from the Sampie soiution 

r$ = peak response from the Standard soiution 

Cs = concentration of USP Desloratadine RS in the 
Standard soiution (mg/mL) 

Cu - nominał concentration of desloratadine in the 
Sample soiution (mg/mL) 

Acceptance cnteria: 95.0%-105.0% 

PERFORMANCE TEST5 

® DlSINTEGRATIGN (701): NMT 30 s 
* DlSSOLUTION (711) 

Medium: 0.1 N hydrochlorie add (degassed); 900 mL 
Apparatus 2: 50 rpm 
Time: 10 min 

Buffer: 6,8 g/L of monobasic potassium phosphate 
Soiution A: Acetonitrile and methanol (80:20) 

Mobile phase: Soiution A and Buffer (40:60) 

Standard stock soiution: 0.28 mg/mL of USP 
Desloratadine RS in methanol. Sonication may be used 
to aid dissolution. 

Standard soiution: (L/900) mg/mL of USP 
Desloratadine RS from the Standard stock soiution in Me¬ 
dium , where i Is the label da Im (mg/Tablet) 

Sample soiution: Pass a portion of the soiution under 
test through a suitable filter, 

Chromatographic system 
(See Chromatogmpny (621), System Suitability ,) 

Modę: LC 

Detector: UV 258 nm 
Column: 4.ó-mm x 25-cm; 5-pm packlng LI 
Flow ratę: 1 mL/min 
Injection volume: 40 \il 
System suitability 
Sample: Standard soiution 
Suitability requrrements 
Tailing factor: NMT 2,0 
Relative standard deviatron: NMT 2,0% 

Analysis 

Sampies: Standard soiution and Sampie soiution 
Caiculate the percentage of the labeled amount of 
desloratadine (C^H^CIN^) dissolved: 

Result - (fu/rs) x Cs x V x (1 fi) x 100 

ru = peak response from the Sample soiution 
~ peak response from the Standard soiution 
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Q = concentration of USP Desloratadine RS in the 
Standard solution (mg/mL) 

V - volume of Medium, 900 mL 
i ~ label claim (mg/Tablet) 

Toferances: NLT 80% (Q) of the labeled amount of 
desloratadine (CjgHigCINz) is dissolved. 

* Uniformity of Dosage Units (905): Meet the 
requirements 

IMPURIT1ES 

* Organic Hmpurities 

Buffer: Add 10 mL/L of triethylamine to a 136 g/L so- 
lution of monobasic potassium phosphate. Adjust with 
phosphoric add to a pH of 2.5. 

Sofution A: Methanol, acetonitrile, and Buffer (15:5:80) 
Solution B: Acetonitriie, tetrahydrofuran, and Buffer 
(70:5:30) 

Solution C: Dilute 8,5 mL of hydrochlonc add with 
methanol to I L.- 
Mobife phase: See labie 7. 


Tablć 1 


Time 

(min) 

Solution A 

< Q /^ 

Solution B 

W 

0 

1 00 

0 

TO 

100 

0 

40 

so 

50 

50 

50 

50 

52 

IGO 

0 

65 

100 

0 


Diiuent: Solution C and Buffer (30:70) 

System suita bili ty stoek solution: 0.05 mg/mt each of 
USP Desloratadine Related Compound A RS and USP 
Desloratadine Related Compound F RS in methanol 
System suitability solution: 0,5 mg/mL of USP 
Desloratadine RS, 1.0 pg/mL each of USP Desloratadine 
Related Compound A RS and USP Desloratadine Related 
Compound F RS, prepared as follows. Transfer 50 mg of 
USP Desloratadine RS into a 100-mL volumetnc fiask, 
add 70 mL of Diiuent t and sonicate to dissolve, Add 
2 mL of the System suitability stock solution and dilute 
with Diiuent to volume. 

Standard solution: 0.0025 mg/mL of USP 
Desloratadine RS and 0,001 mg/mL of USP 
Desloratadine Related Compound F RS in Diiuent 
Sample solution: Nominally 0,5 mg/mL of 
desloratadine from NLT 40 Tabiets, prepared as follows. 
Transfer an amount of powder to a suitable voiumetric 
fiask to obtain the nominał concentratfon of 
desloratadine. Add 70% of the fiask vo!ume of Mobile 
phase and sonicate for 20 min with intermittent shak- 
ing. Dilute with Diiuent to volume. Centrifuge a portion 
of the solution and use the supernatant. 
Chromatographic system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 280 nm 

Column: 4.6-mm x 25-cm; 5-p.m packing L7 
Column temperaturę: 30° 

Fiow ratę: 1 mL/min 
Injection volume: 40 llL 
System suitability 

Sam pies: System suitability solution and Standard 
solution 

[Notę —Relative retention Umes are glven in Table 2.] 
Suitability reąuirements 
Resolution: NLT 2,0 between desloratadine and 
desloratadine related compound A, System su i to bili ty 
solution 

Tailing factor; NMT 2.0 for desloratadine and . 
desloratadine related compound F, Standard solution 


Relative standard deviation: NMT 10,0% 
desloratadine related compound F, Standard solution 
Signal-tomoise ratio: NLT 1 0 for desloratadine peak, 
Standard solution 

Analysis 

Samples: Standard solution and Sample sofution 
[dentify the impurities using the relative retention times 
given in Table 2, 

CdcuiaLe the percenLagę of desloratadine related conv 
pound F in the portion of Tabiets taken; 

Result - (ruf x (Q/Cu) x 100 

ru - peak response of desloratadine related 
compound F from the Sample solution 
r 5 - peak response of desloratadine related 

compound F from the Standard solution 
Q - concentratlon of USP Desloratadine Related 
Compound F RS in the Standard solution 
(Mg/mL) 

G - nomfnai concenfration of desloratadine in the 
Sample solution (pg/mL) 

Calculate the percentage of any unspecified 
degradation product in the portion of Tabiets taken: 

Result = (rufr$) x (CsfCu) x 100 

ru ~ peak response of any unspecified degradation 
product from the Sample solution 
rs = peak response of desioratadine from the 
Standard solution 

Cj = concenfration of USP Desloratadine RS in the 
Standard solution (pg/mL) 

Cy = nominał concentration of desloratadine in the 
Sample solution (pg/mL) 

Acceptance criteria: See Table 2. 


Table 2 


Compound 

Relative 

Retention 

Time 

Acceptance 
Criteria, 
NiVIT f°/ol 

Dechloro desloratadine^ 

0.42 

_. 

Desloratadine 

1,00 


Desloratadine related compound A |J 

1.09 

,—. 

Dehydro desloratadine 11 ' 11 

1.33 

_ 

Desloratadine related tomooiind F 

1.37 

0.2 

Loratadine bd 

1.89 

_ 

Any other indiyrdual unspecified 
deoradation product 

— 

0.20 

Total degradation Products 

__ 

0.5 


1 6,11-Dihydro-1 1 -(piperidin’4-yl1deney5H"berTZo[5,ó]cydohepta[1 ,2- 
bjpyridine. 

b This rs a process Impurrty and is included in the table for identification 
only. This impurity is controlled in Lhe drug substance. Et ?s not to be 
reported for the drug product and should not be induded in the total 
impurities. 

c 8-Ch3oro-11 -(pipeddin-4-ylidene)ben2:o[5,6](;yciohepta[l ,2’bjpyridine. 
d 8-Chloro-6,11 -djhydro-1 1-(1 -ethoxycarbQnylpipendin-4-ylidene)-5tf- 
benzo [5,6] cy cloh epl ap, 2-5] py ridi ne. 

ADDITBONAL REQIilHEMENT5 

* Packaging and Storage: Preserve in tight contalners. 
Storę at controlled room temperaturę. 

■ USP Reference Standards (11) 

USP Desloratadine RS 

USP Desloratadine Related Compound A RS 
8-Bromo-6,11 -dihydro-11 -(piperidin-4-ylidene)-5H- 
ben20[5 f 6]cydohepta[1,2-ł?]pyridine. 

Ci^HioGrN^ 355.27 

USP Desloratadine Related Compound F RS 
3~Chloro-6,11 -dihydro-11 -(W-formyl-4-piperidinyijdine)- 
5 H-ben2o[5,6]cyclohepta[1,2-^pyridine, 

C 19 H 19 C!N 2 0 338.83 


USP Monographs 























USP Monographs 


3660 Desmopressin / Officiaf Monographs 


USP 40 


Desmopressin Acetate 



QaH ńe M mO i (S 2 C 4 eH^aNj-lOi 4 S 2 ■ xH 2 0 (anhydrous) 

Anhydrous 1129.27 

[62288-83-9], 

Vasopre$sin, 1-(3-mercaptopropanoic add)- 8 -D-arginine-, 
monoacetate (sak); 

1 -(3-Mercaptopropionic add)-8-D-arginine-vasopressin 
monoacetate (salt). 

Trihydrate 1183.31 

[62357-86-2], 

DEFINITION 

Desmopressin Acetate Is a synthetic octapeptide hormone 
having the property of antidiuresis. It Is a synthetic analog 
of vasopressin. 1t contalns NLT 95.0% and NMT 105.0% 
of desmopressin (G^HUNmO^), calculated on the anhy¬ 
drous, acetic acid-free basis, 

BDENTIFICATBGN 
® A, mass spectral Analysis 

Mobile phase: Water and methanol (1:1) 

Standard solution: 5 pg/mL of USP Desmopressin Ace¬ 
tate RS in Mobile phase 

Sample solution: 5 pg/mL of Desmopressin Acetate In 
Mobile phase* [NOTE“The finał concentration of the 
Standard soiution and the Sampje solution can be ad- 
justed depending on the sensith/ity of the mass spec- 
trometer used in the testing.] 

Instrumental conditions 
(See Mass Speclrometry (736).) 

Modę: LC/MS spectrometer 

Interface/detection: Infusion system connected to an 
electrospray interface (poskive lon) 

Flow ratę: 0.7 mL/min 
Injection volume: 1Qj.iL/min 
Analysis 

Sam pies: Standard solution and Sample solution 
Separately infuse the Standard soiution and the Sample 
solution at about 5 pL/mln In to the mass spectrometer, 
Obtain optimized MS spectrum of the peak with mass- 
to-charge ratio 1069.4, 

Acceptance criteria: MS spectra contain the major 
peak with mass-to-charge ratio of 1069,4. 

* B. 

Standard solution and Sample solution: Proceed as di- 

rected in the Assoy. 

Identity sample soiution: 10 pg/mL of USP Desmo¬ 
pressin Acetate RS and 10 pg/mL of Desmopressin Ace¬ 
tate in Mobile phase 

Acceptance criteria: The retention time of the major 
peal< of the Sample soiution corresponds to that of the 
Standard soiution, as obtained in the toay. The major 
peaks of the Identity sample solution co-elute. 


A5SAY 
0 Procedurę 

Buffer solution: Dissolve 3.4 g of monobasic potassium 
phosphate and 2.0 g of sodium 1-heptanesulfonic add 
in 1000 mL of water Adjust with phosphoric add or 
sodium hydroxlde to a pH of 4.50 ± 0.05, as needed. 
Pass through a fllter of 0,45-pm porę size. 

Mobile phase: Acetonltrile and Buffer solution (22:78), 
and degas. Make adjustments If necessary (see Chroma- 
tography {62 1), System Suita bil i ty). [Notę —The retention 
time of desmopressin is very sensitive to the composś- 
tion of the Mobile phase.] 

Standard solution: 20 pg/mL of USP Desmopressin 
Acetate RS In Mobile phase 

Sample soiution: 20 jig/ml of Desmopressin Acetate in 
Mobile phase 

System suitability solution: Dissolye about 1 mg of 
oxytodn, accurately weighed, in a 50-mL volumetric 
fiask, dllute with Mobile phase to volume, and mix. 
Transfer 5.0 mL of the resultlng solution and 5.0 mL of 
the Sample solution to a 100-mL vołumetrtc fiask, di lute 
with Mobile phase to voJume, and mix. 
Chromatographic system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 220 nm 

Column: 4.6-mm x 25-cm; 5-pm packlng LI 
Column temperaturo: 30° 

Flow ratę: 1,0 mL/min 
Injection volume: 50 pL 
System suitability 

Samples: Standard solution and System suitability 
solution 

Suitability requirements 

Chromatogram: The desmopressin peak elutes 
before the oxytodn peak, System suitability soiution . 
Resolution: NLT 1.5 between desmopressin and oxy- 
todn, System suitability solution 
Tailing factor: NMT 2,0, Standard soiution 
Relative standard deviation: NMT 2.0% for the des¬ 
mopressin peak area for repJicate injections, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of desmopressin 
(C^H^Ni.iOijSz) in the portion of Desmopressin Ace¬ 
tate taken: 

Resuit - ( rufr$ ) x (CsfCJ) x 100 

ru = peak response from the Sample solution 

n - peak response from the Standard solution 

Q - concentration of USP Desmopressin Acetate RS 
(on the anhydrous, acetic acid-free basis) in 
the Standard solution (mg/ml) 

Cu = concentration of Desmopressin Acetate, 

calculated on the anhydrous, acetic acid-free 
basis, in the Sample solution (rng/ml) 
Acceptance criteria: 95.0%^105.0% on the anhydrous, 
acetic acid-free basis 

IMPURfTIiS 

* Desmopressin Related Bmpurities 

Mobile phase and System suitability solution: Proceed 
as directed In the Assay. 

Standard solution: 1 pg/mL of USP Desmopressin Ace¬ 
tate RS in Mobile phose 

Sample solution: 200 jig/mL of Desmopressin Acetate 
in Mobile phase 
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Chromatographic system 
(See Chromatography {621), System Suitability,) 

Modę: LC 

Detector: UV 220 nm 

Column: 4.6-mm x 25-cm; 5-jum packing LI 

Column temperaturę: 30° 

Flow ratę: 1,0 ml/min 
Injection vofumer 200 p.L 
System suitability 

S a m p i es: Sys tern suitability solution a n d 5 tan dard 
solution 

Suitability requirements 
Chromatogram: The desmopresstn peak elutes 
before the oxytocfn peak. System suitabiiity solution. 
Resolution; NLT 1.5 between desmopressin and oxy- 
tocin, System suitabiiity solution 
Tailing factor: NMT 2.0, Standard solution 
Re!ative standard deviation: NMT 5.0% for the des¬ 
mopressin peak area for replicate Injections, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Record the chromatograms, and measure the response 
for each peak, except for the main desmopresstn peak 
of the Sampie solution . 

Calcu la te the percentage of each impurity in the por- 
tion of Desmopressin Acetate taken: 

Result = ( ru/rs ) X (Cs/Cu) x 100 

fu — peak response of an indmdual Impurity from 
the Sample solution 

r$ = desmopressin peak response from the 
Stanaard solution 

Q = concentration of USP Desmopressin Acetate RS 
(on the anhydrous, acctic add-frcc basis) in 
the Standard solution (mg/mL) 

Cu - concentration of Desmopressin Acetate, 

calculated on the anhydrous, acetic acid-free 
basis, In the Sample solution (mg/mL) 
Aeeeptance criteria 
Any indmdual impurity: NMT 0.5% 

Total impurities: NMT 1,5% 

OTHER COMPONENTS 
o Acetic Acid In Peptides (503): 3.0%-8.0% 

SPECIFIC TESTS 

® Microbial Enumeration Tests (61) and Tests for Specific 
Microorganisms (62): The total aerobic microbia! count 
does not exceed 100 cfu/g. 

* Water Determination, Method Ic (921): NMT 6.0% 

° Bacterial Endotoxins Test (85): It contains NMT 500 
USP Endotoxin Unlts/mg of Desmopressin Acetate. 

ADDITIONAL REQUIREMENT5 

® Packaging and Storage: Preserze in tight contarners, 
preferably of Type I glass, protected from light. Storę at a 
temperaturę not exceeding 25°, preferably between 2 g 
and 8°. 

o Labeling: LabeJ it to state the strength, in mcg per mL, 
of desmopressin. 

• USP Reference Standard* (11) 

USP Desmopressin Acetate RS 
USP Endotoxin RS 


Desmopressin Acetate Inąectiłm 

DEFINITION 

Desmopressin Acetate Injection is a stenie solution of Dęs- 
mopressin Acetate in a suitable diluent. It may contain 


suitable preservatives. tt possesses, in each ml, an actMty 
of NLT 90,0% and NMT 110.0% of the labeied amount 
of desmopressin (C 4 dHńjNHOi 2 52), calculated on the anhy- 
drous, acetic actd-free basis. 

IDENTIFICATION 

* A. The retention tirne of the major peak of the Sampie 
solution corresponds to that of the Standard solution , as 
obtained in the Assoy, 

AS5AV 
o Procedurę 

Buffer solution: Dissoive 4.9 g of phosphohc add, ac- 
curately weighed, in water. Dii u te with water to 
1000 ml, and adjust with triethylamine to a pH of 3.5. 
Solution A: Transfer 9 g of sodium chloride, accurately 
weighed, to a IGOO-mL fiask, and dissolve in and difute 
with water to vo!ume. Adjust with hydrochloric acid to 
a pH between 3.5 and 5.0. 

Solution B: Transfer 9 g of sodium chloride, accurately 
weighed, to a 1000-mL fiask, dissolve in water, and add 
5 g of chlorobutanoL Dilute with water to volume, and 
adjust with hydrochloric acid to a pH between 3.5 and 

Mobile phase: Aceton i trile and Buffer solution 
(16.5: 83.5). FUter and degas. Make adjustments, if net- 
essary (see Chromatography (621), System Suitability ). 
Sample solution: For injections with concentrations of 
desmopressin between 4 pg/mL and 0.1 mg/mL, use 
undiiuted Injection. For injections with concentrations 
exceeding 0.1 mg/mL and wlthout preservatives, dilute 
IOOOliL of Injection, accurately measured, with 10 mL 
of Solution A. For injections with concentrations exceed- 
ing 0.1 mg/mL and containing preservatives, dilute 
1000 ftL of Injection, accurately measured, with 10 mL 
of Solution B. 

Standard solution: 1 mg/mL of USP Desmopressin Ace¬ 
tate RS in water. Dilute with Solution A or Solution 8, as 
directed in Sample solution , to obtain a solution with a 
concentration of desmopressin equivaient to that of the 
Sampie solution. 

Chromatographic system 
(See Chromatography (621), System Suitabiiity.) 

Modę: LC 

Detector: UV 215 nm 

Column: 4,6-mm x 25-cm; 5-jim packing LI 

Flow ratę: 1.5 mL/min 

injection volume: 100 pL; 50 pL for System suitabiiity 
System suitability 
Sample: Standard solution 
Suitability requirements 
Taifing factor: NMT 1.4 

Re!ative standard deviatton: NMT 5.0% for replicate 
injections 
Analysis 

Sam pies: Sampie solution and Standard solution 
Separateiy inject the Sample solution and the Standard 
solution , both freshly p rep a red, and record the chro¬ 
matograms for a total time of NLT 2.5 times the reten¬ 
tion time of the desmopressin peak. 

Calcu !ate the guantity of desmopressin 
(C^H^NhO^Sz}, tn mg, in the volume of Injection 
ta ken: 

Result = C x D x (ruf r s ) 

C - concentration of USP Desmopressin Acetate RS 
In the Standard solution (mg/mL) 

D - dilution factor for the Sample solution 
ro = peak response from the Sample solution 

r; = peak response from the Standard solution 

Acceptance criteria: 9G,0%~110,0% on the anhydrous, 
acetic add-free basis 
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SPECIFIC TESTS 

o pH (791): 3.5-6.0 

* Bacterial Endotoxins Test (85): NMT 10 USP Endotoxin 
Units/jug of desmopressin 

• Steriuty Tests <71>: It meets the reguirements when 

tested as directed in Test for Sterility of the Product to Be 
Exomined r Membranę Filtration. 

• Parttcułati Matter in Injections (788): Meets the re- 
quirement$ for smali volume injections 

■ Other Requirements: It meets the requirements in tnjec * 
tions (1), Container Content. 

ADDITIONAL REQUIREMENTS 

• Packaging ano Storage: Preserve in tight containers, 
protected from iight. Storę at a temperaturę between 2° 
and 8°, 

* Labeljng: Label it to State the potency, in mg, of 
desmopressin. 

* USP Reference Standards (11) 

USP Desmopressin Acetale R5 
USP Endotoxin RS 


Desmopresłin Nasal Spray Solution 

DEFINITION 

Desmopressin Nasal Spray Solution is a solution of Desmo¬ 
pressin Acetate in a suitable diluent It is supplied in a 
form suitable for nasal admmistration and contains suita- 
ble pre$ervatives, It contains NLT 90.0% and NMT 
110,0% of the labeled amount of desmopressin 
(CisHwNuOłzSi), calculated on the anhydrous, acetic 
add-free basis. 

IDENTIFICATION 

• A* The retention time of the major peak of the Sampfe 

solution corresponds to that of the standard solution, as 
obtained in the Assay : 

ASSAY 

• Procedurę 

Buffer solution: Dlsso3ve 4.9 g of phosphoric acid, ac- 
curately weighed, in water. Di lute with water to 
1000 mL, and adjust with triethylamrne to a pH of 3.5. 
Solution A: Transfer 9 g of sodium chforide, accurately 
weighed, to a 1000-mL fiask, Dissolve in and dilute 
with water to volume. Adjust with hydroehloric acid to 
a pH of between 3.5 and 5.0. 

Solution B: Transfer 9 g of sodium chloride, accurately 
weighed, to a 1000-mL fiask, dissoive in water, and add 
5 q of chlorobutanol. Dilute with water to volume, and 
adjust with hydroehloric acid to a pH of between 3.5 
and 5.0. 

Mobile phase: Aceton itr ile and Buffer solution 
(16.5: 83.5). Frlter and degas. Make adjustments, if nec- 
essary (see Chroma tog raphy (621), System Suitability)* 
Sampfe solution: For nasal spray Solutions with concen- 
trattons of desmopressin between 4 |ig/mL and 0.1 mg/ 
mL, use undiluted Nasal Spray Solution. For nasal spray 
Solutions with concentrations exceeding 0.1 mg/mL and 
without prcscrvativc5, dilute 1 000 pi of Nasal Spray So¬ 
lution, accurately measured, with 10 mL of Solution A, 
For nasal spray Solutions with concentrations exceeding 
0.1 mg/mL and containing preservatives, dilute 1000 pL 
of Nasal Spray Solution, accurately measured, with 
10 mL of Solution B , 

Standard solution: 1 mg/mL of USP Desmopressin Ace¬ 
tate RS in water. Dilute with Solution A or Solution B, as 
directed in the Sample solution t to obtain a solution 
with a concentration of desmopressin equivalent to that 
of the Sample solution * 


Chroma tog raphic system 

(See Chromatogropny (621), System Suita bili ty.) 

Modę: LC 

Detector: UV 215 nm 

Column: 4,6-mm x 25-cm; 5-pm packing LI 

Flow ratę: 1.5 mL/min 

Injection volume: 100 juL; 50 pL for System suitability 
System suitability 
Sample: Standard solution 
Suitability requirements 
Tailing factor: NMT 1 A 

Relative standard deviation: NMT 5,0% for replicate 
injections 
Analysis 

Samples: Sample solution and Standard solution 
Separately inject the Sampfe solution and the Standard 
solution t both freshly prepared, and record the chro- 
matograms for a total of NLT 2.5 times the retention 
time of the desmopressin peak. 

Calcu la te the quantity of desmopressin 
(C^HwNnOiiSa), in mg, in the volume of Nasal Spray 
Solution taken: 

Result - Cx D x (rdrs) 

C = concentration of USP Desmopressin Acetate RS 
in the Standard solution (mg/mL) 

D = dilution factor for the Sample solution 
fu - peak response from the Sample solution 
= peak response from the Standard solution 
Acceptance criteria: 90.0%-1 10.0% on the anhydrous, 
acetic acid-free basis 

SPECIFIC TESTS 

* PH (791): 3.5-6.0 

* MlCROBIAL ENUMERATION TESTS (61) and TESTS FOR SPECJ 
fied MICROORGAN15MS (62): The total aerobic microbia! 
count does not exceed 100 cfu/mL, the total combined 
molds and yeasts count does not exceed 10 cfu/mL, and 
it meets the reąuirements of the tests for the absence of 
Staphyhcoccus aureus and Pseudomonas aeruginosa. 

ADDITIONAL REQUIREMENTS 

* Packaging and Storach; Preserve in containers suitable 
for administering the contents by spraying into the nasal 
cavities in a controlled, individualized dosage. Protect 
from Iight, and storę at a temperaturę between 2° and 
8 °, 

* JLabeling: Label it to indicate that it is for intranasal ad- 

ministration only and to State the totat number of dis- 
charges. Label it also to State that the dosage regulation 
is described in the package insert. 

* Unifdrmity of Unit Spray Wiight and Total Number of 

DISCHARGES PER CONTAINER 

Samples: Three Nasal Spray Solution units 
Analysis: Prime each spray pump as directed on the 
label, but NMT 5 times. Accurately weigh, by differ- 
ence, 10 individual deliveries from each unit, weighing 
the flrst 3 discharges immediateiy after priming, 4 dis- 
charges from the middJe of each unit, and 3 discharges 
close to the end of each unit. Continue to discharge 
until the unit is empty. For each unit, determine the 
total number of discharges, induding the number of 
priming deliveries, and calculate the mean weight deiiv- 
ered per discharge. 

Acceptance criteria: Each unit contains NLT the num¬ 
ber of discharges stated on the label; the mean weight 
defivered per discharge is within 10% of the labelecf 
weight per discharge; and NLT 9 tested discharges for 
each unit are between 85% and 125% of the labeled 
weight per discharge. 
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• USP Reference Standards (11) 
USP Desmopressin Acetate RS 


Desogestrel and Ethinyl Estradiol 

Tablets 


definftion 

Desogestrel and Ethinyl Estradiol Tablets contain NLT 90.0% 
and NIVIT 110.0% of the labeled amounts of desogestrel 
(C 22 H 30 O) and ethinyl estradiol (OoHmOj). 


IDENTIFICATION 

* A. Thin-Layer Chromatographic Identification Test 

( 201 ) 

Standard solution: 0,15 mg/mL of USP Desogestrel RS 
and 0.03 mg/mL of USP Ethinyl Estradiol RS in ether 
Sample solution: Transfer a number of Tablets, equiva- 
Jenl to 1,5 mg desogestrel and 0,3 mg ethinyl estradiol, 
to a suitable Container, add 50 mL of water, and sonl- 
cate until the Tablets disintegrate (if necessary, remove 
any coating with water before sonication). Place the 
sample in a separatory funnei, add 25 ml of ether, and 
shake well to extract the actives, Using a glass pipet, 
transfer the ether layer to a clean beaker, and evaporate 
to about 10 mL. 

Chromatographic system 
(See Chromatograpny (62 1), Thin-Layer Chromoto- 
graphy.) 

Modę: TLC 

Application vo!ume: 30 jiL 

Developing solvent system: Chloroform and alcohol 
(96:4) 

Spray reagent: Methanol and sulfuric add (1:1) 
Analysls: Proceed as directed in the ohapter, and then 
air-dry, Spray the piąte with the Spray reagent , place in 
an oven at 105° for about 5 min, and examine the 
piąte. 

Acceptance criteria: Meet the reguirements 

* B. The retention times of the major peaks of the Sample 
solution correspond to those of the Standard solution , as 
obtained in the Assay. 


ASSAY 
• Procedurę 

Buffer; 20 mM potassfum phosphate buffer, pH 6.0 
Mobile phase: Acetonitrile and Buffer (1:1) 

Diiuent: Acetonitrile and water ( 1 : 1 ) 

Standard stock solution A: 0.3 mg/mL of USP 
Desogestrel RS in methanol 

Standard stock solution B: 0.3 mg/mL of USP Ethinyl 
Estradiol RS in methanol 

Standard solution: O.ó pg/mL of USP Desogestrel RS 
and 0,12 pg/ml of USP Ethinyl Estradiol RS In Diiuent , 
prepared by diluting appropriate afiquots of Standard 
stock solution A and Standard stock solution B with 
Diiuent 

Sample solution: Transfer 20 Tablets into a 200-mL voJ- 
umetric fiask. Add about 120 mL of Diiuent, and shake 
for about 30 min. Di lute with Diiuent to volume, and 
rrtix. Centrifuge a portion of the sample, and dilute 
with Diiuent to obtain a solution nomtnally containing 
0,6 pg/mL of desogestrel, 

Chromatographic system 
(See Chromatograpny (62~\), System Suitability.) 

Modę: LC 
Detectors 

Desogestrel analysls: UV 210 nm 
Ethinyl estradiol analysis: Spectrofluorometric detec- 
tor, excitation at 285 nm and emission at 310 nm 


Cofumns 

Guard: 4.6-mm x 12.5-mm; packing LII 
Anaiytlcal: 4,6-mm x 15-cm; packing L11 
Flow ratę: 2 ml/min 
Injection vo!ume: 200 pL 
System suitability 
Sample: Standard solution 

[NOTĘ— The relative retention times for ethinyl estradiol 
and desogestrel are about 0,2 and 1 . 0 , respectfveiy,l 
Suitability reguirements 

Tailing factor: NMT 2.0 for both ethinyi estradiol 
and desogestrel 

Refative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
desogestrel (C^H 3 qO) and ethinyl estradiol (Cz Q Hm0 2 ) 
fn the portion of Tablets taken: 

Result = (ru/rs) x (Cj jCy) x 100 

ry = peak response of the relevant analyte from the 
Sample solution 

r s - peak response of the relevant analyte from the 
Standard solution 

Q = concentration of the appropriate USP 

Reference Standard in the Standard solution 
(mg/mL) 

Cu - nominał concentration of the relevant analyte 
in the Sample solution (mg/mL) 

Acceptance criteria: 90,0%-110,0% 

PERFORMANCE TESTS 
* DlSSOLUTlON (711) 

Test 1 

Medium: 0.05% sodtum lauryl sulfatc with an assay 
eon tent of NLT 95%; 500 ml 
Apparatus 2: 50 rpm 
Time: 30 min 

Buffer: 20 mM potassium phosphate buffer, pH 6.0 
Mobile phase: Acetonitrile and Buffer ( 1:1) 

Standard stock solution A: 0.005 mg/mL of USP 
Desogestrel RS in Medium prepared as fotlows, Disso!ve 
a sumetent guantity of USP Desogestrel RS in methanol 
to obtain a solution containing 0.25 mg/mL of USP 
Desogestrel RS. Dilute 1.0 mL of this solution with Me¬ 
dium to 50.0 ml. 

Standard stock solution B: 0.005 mg/mL of USP 
Ethinyl Estradiol R5 in Medium prepared as follows. Dis- 
solve a suffident quantity of USP Ethinyl Estradiol RS in 
methanol to obtain a solution containing 0,25 mg/mL 
of USP Ethinyl Estradiol RS. Dilute 1,0 mL of this solu- 
tron with Medium to 50.0 mL. 

Standard solution: 0.3 pg/mL of USP Desogestrel RS 
and 0.06 pg/mL of USP Ethinyl Estradiol RS in Medium, 
from Standard stock solution A and Standard stock solu¬ 
tion B 

Sample solution: Sample per Dissolution (711), Centri¬ 
fuge a portion of the dissolution sample, and use the 
elear supematant, 

Chromatographic system 
(See Chromatography (621), System Suitability.) 

Modę: LC 
Detectors 

Desogestrel analysis: UV 210 nm 
Ethinyl estradiol analysls: Spectrofluorometric de- 
tector, excitation at 285 nm and emission at 310 
nm 
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Columns 

Guard: 4,6-mm x 12,5-mm; packing L11 
Analytical: 4.6-mm x 15-cm; packing LII 
Flow ratę: 2 mL/min 
Injection vo!ume: 200 pil 
System suitability 
Sample; Standard solution 

[Notę—T he relative retention tlmes for ethinyl estradiol 
and for desogestrel are about 0-2 and 1 . 0 , 
respectively.] 

Suitability reguirements 
Relative standard deviation; NMT 3.0% 

Analysis 

Sampies: Standard solution and Sample solution 
Determine the amounts of desogestrel (C 2 zHj D D) and 
ethinyl estradiol (C 20 H 24 O 2 ) dissolved: 

Result - (r u /r s ) x (Ce/L) x V x 100 


DEFINITION 

Desonide contains NLT 98.0% and NMT 102.0% of the la- 
beted amount of desonide (Cz^szOs), caiculated on the 
drfed basis. 

IDENTIFICATION 

* A, Bnfrared Absorption (197K) 

* B. The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution , as 
obtalned in the Assoy. 

ASSAY 

* Procedurę 

Use low-actinic glassware for alL Solutions containing 
desonide. 

Solution A: 0.1% Phosphoric acid in water 
Solution B: Acetonitrile 
Mobile phase: See Tobie L 


fu - peak response of the relevant analyte from the 
Sample solution 

r s = peak response of the relevant analyte from the 
Standard solution 

Cs - concentration of the appropriate USP 

Reference Standard in the Standard solution 
(mg/mL) 

i - label datm (mg/Tablet) 

V - volume of medium, 500 ml 
Tolerances; NLT 80% (Q) of each of the labeled 
amounts of desogestrel (C 22 H 30 O) and ethinyl estradiol 
(C 20 H 24 O 2 ) is dissoNed* 

Test 2: [f the product tomplies with this test, the label- 
ing indicates that it meets U5P Dissolution Test 2, 
Medium: 0.3% sodlum lauryl sulfate; 500 mL 
Apparatus 2: 100 rpm 
Time: 30 min 

Analysis: Determine the amounts of desogestrel 
(C 22 H 30 O) and ethinyl estradiol (C^Uz-tOz) dissolved by 
the chromatographic method used In Test h 
Tolerances: NLT 80% (Q) of each of the labeled 
amounts of desogestrel (C 22 H 30 O) and ethinyl estradiol 
(C 20 H 24 O 2 ) is dissolved. 

■ Uniformfty of Dosage Units (905): Meet the require- 

ments for Content Uniformity for both desogestrel and 
ethinyl estradiol 

ADDITIONAL REQUIREMENT5 

* Packaging and Storage: Preserve in well-dosed 
conlainers. 

* Labeling: Wlien morę than one Dissolution test is given, 
the labeling States the Dissolution test used only if Test 1 
is not used. 

* USP REFERENCE STAND AR D5 (11) 

USP Desogestrel R5 
USP Ethinyl Estradiol RS 


Desonide 



C 24 H 32 O 6 416.51 

Pregna-l,4-diene-3,20-dione, 1 1,21 -dihydroxy -1 6,1 7- 

[(1 -methylethylldene)bis(oxy)K ( 11 P ,1 het)-; 

11 /J,1 óot,17,21 -Tetra hydraxypregna-1,4-diene-3,20-diane 
cyc lic 16,17-acetal with acetone [638-94-8]. 


Tabie 1 


Time 

(min) 

Solution A 

t%1 

Solution B 

(%1 

0 

70 

30 

4 

68 

32 

5 

68 

32 

9 

65 

35 

13 

30 

70 

16 

30 

70 


Diluent: Solution A and acetonitrile (60:40) 

System suitability solution: 0.7 mg/mL of USP Deso¬ 
nide fmpurities Mixture RS in Diluent 
Standard solution: 0.7 mg/mL of USP Desonide RS in 
Diluent 

Sample solution: 0.7 mg/mL of Desonide in Diluent 
Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 

Column: 4.6-mm x 15-cm; 2.641171 packing L7 

Temperatures 

Column: 20 D (15 0 -22° was shown to be acceptable) 
Autosampler: 20° 

Flow ratę: 1 mL/min 
Injection volume: 5 pl 
System suitability 

Sampies: System suitability solution and Standard 
solution 

Suitability requirements 

Resolutron: NLT 2.0 between desonide glyoxal and 
deoxyprednisofone-1ó-ene; NLT 2.0 between deso- 
nide and dihydrodesonide, System suitability solution 
Relative standard deviation: NMT 0.73%, Standard 
solution 
Analysis 

Sampies: 5 tan dard solution and Sample solution 
Caiculate the percentage of desonide (C^H^O*) in the 
portlon of Desonide Laken: 

Result = (fry/r*) x (Ce/ Cu) x 100 

fu - peak response from the Sample solution 

rs - peak response from the Standard solution 

Cs = concentration of USP Desonide RS in the 
Standard solution (mg/mL) 

C u = concentration of Desonide In the Sample 
solution (mg/mL) 

Acceptance criteria: 98.0%-102.0% on the dried basis 

IMPURITIES 

o Residue on Sgnition (281): NMT 0.10% 
o Organki Riwpurities 

Solution A, Solution B, Mobile phase, Diluent, System 
suitability solution. Standard solution, Sample solu- 
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tion, and Chromatographk system: Proceed as di- 
rected in the Assay , 

Sensitivity solution: 0,28jug/mL of USP Desonide RS in 
Diluent from the Standard solution 

System suitability 

Sam pies: System suitability solution and Sensitmty 
solution 

Suitability reąuirements 

Resolution: NLT 2.0 between desonide g]yoxal and 
deoxypredriisolone“1ó-ene; NLT 2.0 between de^u- 
nide and dihydrodesonide, System suitability solution 
SignaLto-noise ratio: NLT 10, SensitMty solution 
Analysis 

Sample: Sample solution 

Calculate the percentage of each impurity in the por- 
tion of Desonide taken: 

Result = (fu/rr) x ( 1/0 x 100 

ru = peak area of each impurity from the Sample 
solution 

tj = totaJ peak area from the Sample solution 
F = relative response factor (see Tobie 2) 

Acceptance criteria: See Tobie 2. 

[NOTt—Disregard peaks that are less than 0.04% of the 
desonide peak from the Standard solution .] 


Tahle 2 


Na me 

Relative 

1 Retentlon 
Time 

Relative 

Response 

Factor 

Acceptance 

Criteria, 

NMT 

16a-Hydrox- 
yprednisolone^ 

0.37 

1,0 

0.15 

Prednisolone 13 

0.48 

1.0 

GT5 

Desonide qlyoxal Ł 

0.76 

1.0 

0.50 

Deoxypredniso3one- 

16-ene d 

0.82 

17 

0.50 

Sum of desonide 
glyojtal and deox- 
yprednisolone-16- 
ene 

- 

— 

0.50 

Desonide 

1.00 



Dihvdrodesonide c 

1,07 

0.84 

0.50 

Epoxvdesontde' 

1,18 

1.0 

0.50 

Sum of 

dihydrodesonide 
and eDOxydesonide 

— 

— 

0,50 

B ro mo deso n ide^ 

1.43 

0.68 

0.15 

Acetyldesonide 41 

174 

0.82 

0.15 


* 11 fi) ća r l 7,21 -TetrahydrGxy-3,20-dioxQpregna-1,4-diene, 
h 11 Al 7,21 -Tri hydroxy-3,20-dtoxopret| na-1,4-djene, 

£ 1 l/THydroxy-lóa,l /■[(! -methytethylfdene)bte(Qxy)]-3,20-dioxQpregna-l, 
4-dien~21 -al. 

ti 7-Dihydroxypregna-1 ,4,16-trrerie-3,20-dione. 

Łl 1 1 A21-Dihydrnxy-16a,l 7-[(l-methy(eLhyl[dene)bIs(oxy)jpregn-4-ene-3, 
20-dione. 

r 9,1 1/J-Epoxy-21-hydrQxy-1óa,l 7-(l-methylethylidenedioxy)pregna-T,4- 
d iene- 3,20-di one. 

9 9ct-Bmmo-l 1 A21-riihydroxy-l 6(x r l 7-[(l-methylethylidene) 
b Es(oxy)] p reg na-1,4-dien e- 3,2 0-dio n e. 

11 11 /i-Hydroxy-7 6a,l 7-[(l-rTiethyrethyJidene)bis(oxy)}-3,20-dEGXOpregna-1, 
4-dien-i 1-y I acetale. 


labie 2 (Continued) 


Mamę 

Relative 

Retention 

Time 

Rełative 

Response 

Factor 

Acceptance 
Criteria, 
NMT (%ł 

Any other impurity 

_ 

1.0 

0.10 

Total rmourities 

.— 


1,0 


- 1 11 fi r ] 6a,1 7,21 -Tetrahydraxy-3,2Q-dioxQpregna-l,4-diene. 
b 11 /J,l 7,21-Trihydroxy-3,20-dioxopregna-1,4-diene. 

<■ 11/M4ydroxy-l 6a/l 7-[fi -methylethyliderie)bEi(axy)]-3,20-dioxopręgna-l, 
4-dien-2l -al. 

d 11 /J,21 -Dihydroxypregna-1,4,16-Lriene-3,20-dione, 

G 1 1$21-Dihydroxy-16(x,l 7-[(l-methytetftylidene)bis(oxy)]pregri-4-ene-3, 
20-dione. 

r 9,11 /3-£poxy-21 -hydro xy-1 óa,l 7-(l -meLhytelhylidenedimyjpregnri-l/l- 
diene-3,20-dione. 

Oct-Bromo-l 1 jd,21-dihydroxy-l 6ct,l 7-[{l-methylethylfdene) 
bfs(oxy)] pręg na -1,4- d i e n e- 3,20-dion e . 

11 11 /THydroxy-16aJ 7-[(1-melhy[ethylidene)bis(oxy)]-3,20-dioxopregna-1, 
4-dien-21 -yl acetate. 

SPECIFIC TESTS 
o Loss ON Drvjng (731) 

Sample: 1,0 g 

Analysis: Dry at 105° for 3 h. 

Acceptance criteria: NMT 0.5% 

* OFTICAL Rgtation, Specific Rotation <781S) 

Sample: 10 mg/ml in dioxane 

Acceptance criteria: +104,0° to +110.0°, calculated on 
the dried basis 

ADDITSONAL REQUIREMENT$ 

9 Packaginc and Storage: Preserve in trght eontainers, 
and storę at eon troi led room temperaturę. Protect from 
light. 

* USP Reeerence Standards (11) 

USP Desonide RS 

USP Desonide Impunties Mixture RS 
This is a maturę that contains desonide and may con- 
tain about 1 % each of 16a-hydroxyprednisolone, 
prednisolone, desonide glyoxal, deoxyprednisolone- 
16-ene, dihydrodesonide, epoxydesonide, bromodeso- 
nide, and acetyldesonide. 


DesoKimetasone 



C 22 H 29 FO, 376.46 

Pregna-1,4-diene-3,20-dione, 9-fluoro-l l,21-dihydroxy- 
16-methyl-, (11/3,1 6 a)-. 

9-Fluoro-l 1/3,21 -dihydroxy -1 ócc-methylpregna-l ,4-diene- 
3,20-diane [382-67-2], 

» Desoximetasone contains not less than 
97.0 percent and not morę than 103.0 percent of 
C 22 H 29 FG 4 , calculated on the dried basis. 

Padkagiung and storage—Preserve in well-dosed contain- 

ers. 

USP Reference standards (11)— 

USP Desoximetasone RS 
Gdentif kation-— 

A: infrared Absorption (197K). 

B: Prepare a solution of it in a mixture of chloroform and 
alcohoJ (3:1) contaimng 10 mg per mL. Prepare a solution 
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of USP Desoximetasone RS in the same mixture, containing 
10 mg per ml. Apply separately 20 pi of each solution to a 
thin-layer chroma tograpnic piąte coated with a 0.25-mm 
layer of ehromatographk sińca gel mixture. Allow the spots 
to dry, and develop the chromatogram in a saturated cham- 
ber containing a mixture of chloroform and ethyl acetale 
(1:1). Allow tne soivent front to move 10 cm beyond the 
application point. After dryinej, examine the piąte under UV 
light at 254 nm. Spray the dried piąte with a 1 in 5 solution 
of p-tolucnesulfonic acid in alcohol. The major spot from 
the test solution corresponds in R f value (about 0,25) and 
appearance to that obtained from the Standard solution, 
Melting rangę (741): between 206° and 218°, but the 
rangę between beginning and end of melting does not ex* 
ceed 4°, 

Specific rotation (781S): between +107° and +112°. 

Test solution : 5 mg per mL, in chloroform, 

Loss on drying (731)—Dry it at 105° to constant weight: 
it loses not morę than 1 . 0 % of its weight. 

Residue on ignlfion (281): not morę than 0 . 2 %. 

Delete the following: 

*tteavy metals, Method II <23 ?): 0,002%,* fo^ai 

Assay— 

Mobile phase —Prepare a suitabie filtered and degassed 
solution or methanoi, water, and glacial acetic acid 
(65:35:1), such that the retention time of desoximetasone is 
about 6 minutes. 

Standard preparation ^On the day of use, wetgh accu- 
rately about 20 mg of USP Desoximetasone RS, and dissolve 
in methanoi to obtain 50,0 mL. Dilute 10.0 ml of this solu¬ 
tion with a mixture of methanoi and acetonitrile ( 1 : 1 ) to 
100.0 mL. 

Assay preparation —Weigh accurately 40 mg of Desox- 
imetasone, dissolve in 100.0 mL of methanoi, and proeeed 
as directed for Standard preparadon , beginning with "Dilute 
10.0 mL of this solution. 

Procedurę —Using an injection loop, inject 1G-uL portions 
of the Assay preparation and the Standard preparation into a 
hrgh-pressure liguid chromatograph eguipped with an UV 
detector capable of monitoring absorption at 254 nm. The 
instrument is equfpped with a 4,ó-mm x 15-cm sta i n less 
Steel column that contains packing L7 and is operated at a 
flow ratę of about I ml per minutę. In a suitabie chromato¬ 
gram, ftve replicate injections of the Standard preparation 
show a reiative standard deviation of not morę than 2 . 0 %, 
and the tailing factor is not morę than 1.5, Calcu late the 
quantity, in mg, of C 22 H 29 FO .1 in the portion of Desox- 
imetasone taken by the formula: 

1000QHy/Hi) 

in which C rs the concentration, in mg per mL, of USP 
Desoximetasone RS in the Standard preparation , and H u and 
Hi are the peak heights of desoximetasone obtained from 
the Assay preparation and the Standard preparation, respec- 
tively. 


Desoximetasone Cream 


» Desoximetasone Cream is Desoximetasone in 
an emolfient cream base. It contains not less than 
90.0 percent and not morę than 110.0 percent of 
the labeled amount of C 22 H 29 FO 4 . 

Packaging and storage— Preserve in coltapsible tubes, at 
controlled room temperatura. 


USP Reference standards (11)— 

USP Desoximetasone RS 

Identification—Evaporate 25 mL of the Assay preparation, 
prepa red as directed in the Assay, on a steam bath just to 
dryness, and dissolve the residue in 2 mL of acetonitrile, This 
is the test solution. Prepare a Standard solution of USP 
Desoximetasone RS in acetonitrile containing 500 pg per 
mL, Using 10 llL instead of 20 pL of each solution, proeeed 
as directed in Identification test B under Desoximetasone f be¬ 
ginning with "Apply separately 20 pL of each," The specitied 
result is observed. 

Minimum fili (755): meets the requirements. 
pH (791): between 4,0 and 8.0, in a solution prepared in 
the following manner. Add 15 mL of boiling water to 3.5 g 
of the Cream in a 50-mL centrifuge tubę, cap the tubę, 
shake vrgorously untif the cream ts uniformly drspersed, then 
place the tubę in a steam bath until the water and oil layers 
sępa ratę completely, Cool, sępa ratę the layers, and deter- 
mme the pH of the aqueou$ phase. 

Assay— 

Mobile phase —Prepare a filtered and degassed mixture of 
methanoi, water, and glacial acetic acid (65:35:1). Make ad- 
justments if necessary (see System Suitability under Chroma- 
tography (621 )). 

Internat standard solution —Prepare a solution of ethylpar- 
aben in methanoi having a concentration of about 0.04 mg 
per mL 

Standard preparation —Dissolve an accurately weighed 
guantity of USP Desoximetasone RS in methanoi to obtain a 
solution having a known concentration of about 0.4 mg per 
mL. Pipet 5 mL of this solution into a 50-mL centrifuge 
tubę. Add 10.0 ml of internal standard solution, dilute with 
methanoi quantitatively to 40.0 mL, and mix to obtain the 
Standard preparation having a known concentration of about 
0,05 mg per mL. 

Assay preparation —Transfer an accurately weighed 
amount of Cream, equivalent to about 2 mg of desox- 
imetasone, to a 50-mL centrifuge tubę, andadd a few 
3-mm glass beads. Add 10.0 mL of Internal standard solution 
and about 30 mL of methanoi, and mix. Tlghtly cap the 
centrifuge tubę, and immerse it for 10 minutes in a bath 
maintained at a temperaturę of 65°. Remove the tubę from 
the bath, and immediately vortex at high speed for 
30 seconds. Return the tubę to the hot water bath for 
5 minutes, remove it from the bath, and immediately vortex 
for 30 seconds. Repeat the procedurę one morę time, then 
cool the tubę in an ice-bath held at 10 ° until no furt het 
flocculent predpitation occurs. Centrifuge, and use the su* 
pernatant. 

Chromatographic system (see Chromotography (621))—The 
ltquid chromatograph rs eauipped with a 254-nm detector 
and a 4.6-mm x 15-cm column that contains packing L7. 

The flow ratę is about 1 mL per minutę. Chromatograph the 
Standard preparation, and record the peak responses as di¬ 
rected for Procedurę: the relative retention times are about 1 
and 2 for ethyiparaben and desoximetasone, respectivefy; 
the tailing factor for the analyte peak is not morę than 2 . 0 ; 
the resolution, R, between the analyte and internal standard 
peaks is not less than 2 . 0 ; and the relative standard devia- 
tion for replicate injections is not morę than 2 . 0 %, 

Procedurę—-Separately inject enual ynlumes (about lOpL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks. Calculate the quan- 
tity, in mg, of C 22 H 29 FO 1 in tne portion of Cream taken by 
the formula: 

40C(Ro/Rs) 

in whtch C is the concentration, in mg per mL, of USP 
Desoximetasone RS in the Standard preparation ; and Ru and 
Rs are the peak response ratios obtained from the Assay 
preparation and the Standard preparation , respectlvely. 
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Desoximetasone Gel 


» Desoximetasone Cel contains not less than 
90,0 percent and not morę than 110.0 percent of 
the labeled amount of C22H29FO4. 

EPackaging and storage—Preserve in collapsible tubes, at 
controTed room temperaturę. 

USP Reference standards {11}— 

USP Desoximetasone RS 

Edentification—Transfer an amount of Gel, equivalent to 
lOOpg of desQximeta 5 one, to a 15-mL centrifuge tubę. Add 
3 mL of acetonitrile, sonicate for approximately 1 minutę, 
centrifuge, and transfer the elear supernatant to another 
15-mL centrifuge tubę. Evaporate the solution under nitro- 
gen at a temperaturę between 35° and 45° to dryness. Dis* 
solve the residue in lOOpL of methanol, using a sonicator. 
Streak separately the entire test sofution and 100 uL of a 
Standard solution of USP Desoximetasone R$ In methanol 
containing 1 mg per ml on a thinTayer chromatographic 
piąte (see Chromotography (621)} coated with a 0.25-mm 
layer of chromatographic sillca get mixture and an area of 
preadsorbent materiał on which specimens are applied. Al- 
low the sireaks to dry, and deve!op the chromatogram In a 
saturated chamber containing a mixture of acetone and 
chloroform (1:1), Ailow the solvent front to move not less 
than TO cm beyond the origin. After drying, examine the 
piąte under UV light at 254 nm: the value of the principal 
spot obtained in the chromatogram of the test solution cor- 
responds to that of the Standard solution. 

Minimum fili (755): meefs the reguirements. 

Alcohol content—Transfer about 2.5 g of Cel, accurately 
weighed, to a 50-mL volumetric fiask- Dissolve in methanol, 
dilute with methanol to volume, and mix. Determine the 
alcohol eon tent of the spęd men thus pre pa red by the 
Method (I — Gas-Liquid Chromatographic Method (see Alcohol 
Determination (611)), using isopropyl alcohol as the interna! 
standard and using methanol in ptace of water as the sol- 
vent: between 18.0% and 24.0% (w/w) of C 2 H 5 OH is 
found, 

As say— 

Mobile phase —Prepare a suitable filtered and degassed 
solution or methanol, water, and giacial acetic add 
(65:35:1). Adjust the ratio, if necessary, so that the retention 
time of desoximetasone is about 8 minutes. 

Standard preparation —Using an accurately weighed quan- 
tity of USP Desoximetasone RS, prepare a solution in metha- 
no! containing 0.5 mg per mL. Dilute an accurately meas- 
ured volume of this solution with methanolic cafcium 
chloride dihydrate solution (1.5 In 100) to obtain a Standard 
preparation naving a known concentration of about 
0,025 mg per mL, 

Assay preparation -^Transfer an accurately weighed quan- 
tity of Gel, equivalent to about 1.25 mg of desoxlmetasone, 
to a 50-mL vo!umetnc fiask, add approximate!y 40 mL of 
methanolic oalcium chloride dihydrate solution (1,5 in 100), 
and sonicate to disperse the gel. Dilute with the same solu- 
tion to vo!ume, mix, and centrifuge. Use the elear superna¬ 
tant. 

Chromatographic system (see Chromotography (621))—The 
liguid chromatograph is eauipped with a 254-nm detector 
and a 3,9-mm x 30*cm column that contains packing LI. 
The flow ratę is about 1.5 mL per minutę. Chromatograph 
five replicate Enjections of the Standard preparation, and re- 
cord tne peak responses as directed for Procedurę: the rela- 
tive standard deviatron is not morę than 2 . 0 %. 

Procedurę —Separately inject equal voiumes (about 10 pL) 
of the Standard preparation and tne Assay preparation into 
the chromatograph by means of a sampfing valve, record 
the chromatograms, and measure the responses for the ma¬ 


jor peaks. Calculate the auantity, in mg, of C^H^FCl in the 
portion of Gel taken by tne formula: 

50 C(ru/rs) 

in which C is the concentration, in mg per mL, of USP 
Desoximetasone RS in the Standard preparation; and ro and 
rs are the peak responses of desoximetasone obtained from 
the Assay preparation and the Standard preparation , respec- 
tiveiy. 


Desoximetasone Ointment 


» Desoximetasone Ointment contains not less 
than 90.0 percent and not morę than 110.0 per- 
cent of the labeled amount of desoximetasone 
(C^FCp). 

Packaging and storage—Preserve in collapsible tubes, at 
controlTed room temperaturę, 

USP Reference standards (11)— 

USP Desoximetasone RS 

Identification —Transfer an accurately weighed quantity of 
Ointment, equivalent to about 5 mg of desoximetasone, to 
a 50-mL centrifuge tubę. Add 20 mL of hexane, heat gently 
to 60°, and shake until the Ointment is completely dis- 
persed. Add 8 mL of acetonitrile, insert the stopper in the 
tubę, and shake vigorously for 5 minutes. Cool to room 
temperaturę, and centrifuge until the lower layer Es elear. 
Transfer the lower iayer to a IG-mL volumetric fiask, dilute 
with acetonitrile to vo!ume, and mix. Prepare a solution of 
USP Dcsoximetasone RS in acetonitrile containing 0.5 mg 
per mL. Separately apply 5 pL of each solution to a thin- 
iayer chromatographic piąte (see Chromatography (621 )) 
coated with a 0.25-mm layer of chromatographic siiica gel 
mixture. Allow the spots to dry, and develop the piąte in a 
saturated chamber containing a mixture of ethyl acetate 
and chloroform (4:1) until the solvent front has moved 
about three-fourths of the length of the piąte. Remove the 
late, and ailow to air-diy. Examine under short-wavelength 
V light. Spray the dried piąte with a 1 in 5 solution of p- 
toluenesulfonie acid in alcohol. Heat the piąte at 100° for 
5 minutes, and examine under long-wavefength UV light: 
the R f vatue and appearance (brownish yelfow fluorescent 
spot) of the principal spot from the test solution, corre- 
spond to those of the principal spot from the Standard solu- 
tion. 

Minimum fili (755): meets the requlrements. 

Assay— 

Mobile phase —Prepare a filtered and degassed rmxture of 
methanol, water, and giacial acetic acid (65:35:1). Make ad¬ 
just ments if necessary (see System Suitability under Chroma¬ 
tography (621)). 

Standard preparation —Dissolve an accurately weighed 
quantity of USP Desoximetasone RS In methanol to obtain a 
solution having a known concentration of about 0.4 mg per 
mL. Quantitatively dilute 1 volume of this solution with 9 
yolumes of a 1 :1 rmxture of methanol and spcctrophoto- 
metric acetonitrile that is saturated with n*heptane, and 
mix. 

Assay preparation —Transfer an accurately weighed 
amount of Ointment, equivalent to about 2 mg of desox- 
imetasone, to a 50-mL centrifuge lube. Add 20 mL of n- 
heptane that has been previously saturated with spectro- 
photometric acetonitrile, and heat gently with occasional 
shaking until the Ointment is completely dispersed. Allow to 
cool slightly, and extract with a 10-mL portion of spectra- 
photometric acetonitrile. Shake vigorously, centrifuge, re- 
move the bottom layer of acetonitrile with a syringe and 


USP Monographs 







3668 Desoximetasone / Officiat Monographs 


USP40 


needle, and transfer to a 50-mL volumetric fiask. Using the 
same needle and syringe, extract the desoximetasone with 
$uccessive 10-mL and 8-mL portions of acetomtrile, combin- 
ing all acetonitrile layers in the 50-mL fiask. Dilute with 
methanol nearly to volume, mix, and aliow the solution to 
reach room temperaturę. Dilute with methanol to volume, 
and mix, 

Chromatogrophic system (see Chromotography {621))—The 
liquid chromatograph is eauipped with a 254-nm detector 
and a 4.ó-mm x 15-cm column that contains packing L7. 
The flow ratę is about 1 mL per minutę. Chromatograph the 
Standard prepamtion, and record the peak responses as di¬ 
rected under Procedurę: the tai ling factor for the analyte 
peak is not morę than 2.0, the resolution, R, between the 
analyte and solvent peaks is not less than 5,0, and the rela- 
tive standard deviation for replicate injections is not morę 
than 2.0%. 

Procedurę—Separately inject equal volumes (about lOpL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the maior peaks. Calculate the quan- 
lity, in mg, of C22H29FO4 in tne portion of Ointment taken 
by the formula: 

50C(fu / r$) 

in which C is the concentration, in mg per mL, of USP 
Desoximetasone RS in the Standard preparation , and r v and 
n are the peak responses obtained from the Assay prepara - 
r/o/? and tne Standard preparation f respectively. 


Desoxycorticosterone Acetate 


O 



C 2 iH n 0 4 372.50 

Pregn-4-ene-3,20-dione, 21 -(acetyloxy)-. 

11-Deoxycortlcosterone acetate [56-47-3]. 

» Desoxycorticosterone Acetate contains not less 
than 97.0 percent and not morę than 103.0 per- 
cent of C 23 H 32 O 4 , calculated on the dried basis. 

Packaging and sto ragę—Preserve in well-dosed, liaht-re- 
sistant containers. Storę at 25°, excursions permitted oe- 
tween 15° and 30°. 

USP Reference standards (11>— 

USP Desoxycortkosterone Acetate RS 

Jdent if i caf ton— 

A: infrared Absorption (197K). 

B: Uttraviolet Absorption (197U)— 

Solution: 10 pg per mL. 

Medium: alcohoi. 

AbsorptMties at 240 nm, calculated on the dried basis, do 
not dtffer by morę than 3.0%. 

Melting rangę (741): between 155° and 161°. 

Specifk rotatJon (781S): between +171° and +179 e . 

Test solution: 10 mg, undried, per mL, in dioxane. 

Loss on drying <731 >— Dry it in vacuum over siiica gei for 
4 hours: il loses not morę than 0.5% of its weight. 


Assay— 

Standard preparation— Prepare as directed for Standard 
Preparation unaer Assay for Steroid* (351), using USP Desox- 
ycorticosterone Acetate RS. 

Assay preparation —Accurately weigh about 100 mg of 
Desoxycortico5terone Acetate, dissolve in sufficient alcohoi 
to make 200.0 mL, and mix. Pipet 5 mL of this solution into 
a 250-mL voiumetric fiask, add alcohoi to volume, and mix> 
Pipet 20 mL of the resulting solution into a glass-stoppered, 
50-mL conical fiask. 

Procedurę —Proceed as directed for Procedurę under Assay 
for Steroids <351). Calculate the quantity, in mg, of C23H32O4 
in the Desoxycorticosterone Acetate taken by the formula: 

10C(Ay / Aj), 


Desoxycortkosterone Acetate Injection 

» Desoxycorticosterone Acetate Injection is a ster- 
ife solution of Desoxycorticosterone Acetate in 
vegetable oil. it contains not less than 90.0 per¬ 
cent and not morę than 115.0 percent of the la- 
beled amount of C 23 H 32 O 4 . 

Packaging and storage—Preserve in single-dose or multi- 
ple-dose containers, preTerably of Type I or Type III glass, 
protected from light. 

USP Reference sfandards <11)— 

USP Desoxycorticosterone Acetate RS 
USP Endotoxin RS 

Identification—Evaporate 25 mL of the Assay preparation 
from the Assay on a steam bath just to dryness, and dissolve 
the restdue in 1 mL of chloroform. Using this as the test 
solution, proceed as directed under Thin-Layer Chroma to* 
graphic iaentifkation Test (201). 

Bacterial Endotoxins Test (85)—It contains not morę 
than 71.4 USP Endotoxin Units per mg of desoxycort»coster- 
one acetate. 

Other requirements—li meets the reąuirements under Im 
jections and Implanted Drag Products (1). 

Assay— 

Alcohohisooctane and Isooctane-alcohol —Shake equal 
volumes of 90 percent alcohoi and isooctane in a separator 
for 10 to 15 mmutes, and ailow to separate. Withdraw the 
layers into separate containers, designating the lower layer 
as "alcohol-isoottane" and the upper layer as "isooctane- 
alcohol/' 

Standard preparation— Prepare as directed for Standard 
Preparation unaer Assay for Steroids <351), using USP Desox- 
ycorticosterone Acetate RS. 

Assay preparation —Transfer an accurately measured vol- 
ume of Injection, equivalent to about 5 mg of desoxycor- 
ticosterone acetate, to a separator containmg 50 mL of iso- 
octane-alcohoL Extract with six 20-mL portions of Alcohoi - 
isooctane , reeeiving the extracts in a 250-mL volumetric 
fiask, dilute with Alcohoi-isooctane to volume, and mix. Pipet 
10 mL of this solution into a glass-stoppered, 50-mL conical 
fiask, evaporate on a steam bath with the atd of a gentle 
current of air just to dryness, and dissolve the residue in 
20.0 mL of alcohoi. 

Procedurę— Proceed as directed for Procedurę under Assay 
for Steroids (351). Calculate the quantity, in mg, of C23H12O4 
in each mL of the Injection taken by the formula: 

0.5<C / V)(A U /As) 



in which V\s the volume, in ml, of Injection taken. 
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De$oxycortico$terone Acetate Pellets 

» Desoxycorticosterone Acetate Pellets are sterile 
pellets composed of Desoxycorticosterone Ace¬ 
tate in compressed form, without the presence of 
any binder, diluent, or excipient They contain 
not less than 97.0 pcrcent and not morę than 
103,0 percent of C 23 H 32 O 4 . 

Packaging and storage—Preserve in trght containers suit- 
able for maintaining sterile contents, holding one pellet 
each. 

USP Reference standards (11)— 

USP Desoxycortfcosterone Acetate RS 
Solu bil i ty in akohol—A solution of 25 mg of powdered 
Pellets in 1 ml of alcohol is elear and practically free from 
insoluble residue. 

Identification— 

A: Infrored Aborption (197K). 

B: Ultraviolet Absorption (197U>— 

Solution: T0|ig per mL. 

Medium: alcohol. 

AbsorptMties at 240 nm, calculated on the dried basis, do 
not differ by morę than 3.0%, 

Melting rangę (741): between 15S 3 and 161°. 

SpecifEc rotation (781S): between +1 71 0 and +1 79°. 

Test solution: 10 mg, undried, per mL, in dioxane* 
Sterility Tests (71): meet the reguirements. 

Weight variation —Weigh 5 Pellets singly, and cakulate 
the average weight. The average weight is not less than 
95% and not morę than 105% of the labeled weight of 
CjsHjjG*, and each Pellet weighs not less than 90% and not 
morę than 110% of the labeled weight of C23H32O4. 

Assay— 

Standard preparotion—Prepare as directed under Assay for 
Steroids (351), using USP Desoxycorti cos tero ne Acetate RS. 

Assay preparotion —Weigh and finely powder not fewer 
than 10 Pellets. Weigh accurately about 100 mg of the pow¬ 
der, disso!ve it in suffident alcohol to make 200,0 mL, and 
mix, Transfer 5.0 mL of this solution to a 250-mL vołumetrie 
fiask, dii u te with alcohol to volume, and mix. Transfer 
20,0 mL of this solution to a gfass-stoppered, 50-mL conical 
fiask. 

Procedurę —Proceed as directed for Procedurę under Assay 
for Steroids (351). Calcu la te the quantity, rn mg, of C23H32O4 
in the portfon of Pellets taken by the formula: 

10 C(Au/A,y 


Desoxycortko$terone Piyalate _ 

C 26 H 38 0, 414.58 

Pregiv4-pnp~3,7fkriinne, 21 *(2,2-dimethyf-l -oxopropoxy)-. 

11-Deoxycorticosterone pivalate [808-48 0]. 

» Desoxy cort kostero n e Piyalate contains not less 
than 97.0 percent and not morę than 103,0 per¬ 
cent of calcuiated on the dried basis, 

Packaging and storage—Preserve in well-closed, light-re- 
sistant containers. Storę at 25°, excursions permitted be¬ 
tween 15° and 30°. 

La beli ng—la bel It to indicate that It is for veterinary use 
only. 


USP Reference standards (11)— 

USP Desoxycorticosterone Piyalate RS 

Identification— 

A: Infrored Absorption (197K). 

B: Ultraviolet Absorption (197U)— 

Solution: 20 jig per mL. 

Medium: methanoL 

Absorptivities at 241 nm, calculated on the dried basis, do 
uol differ by morę than 3.0%. 

Melting rangę (741): between 200° and 206 c , 

Speciftc rotation (7815): between -+-155° and +163°. 

Test solution: 10 mg per ml, in dioxane. 

Loss on drying (731)—-Dry it at 105° for 2 hours: it loses 
not morę than 0.5% of its weight. 

Assay— 

Mobile phase —Prepare a filtered and degassed mixture of 
methanol and water (4:1), Make adjustments if necessary 
(see System Suitabiiity under Chromatography (621)). 

InternaI standard soiution —Transfer about 100 mg of 
desoxycorticosterone acetate to a 50-mL yofumetric fiask, 
add methanol to volume, and mix, 

Standard preparotion-- Transfer about 12.5 mg of USP 
Desoxycorticosterone Pivalate RS, accurately weighed, to a 
25-mL voiumetric fiask, add 20 mL of methanol, and mix. 
Add 2.5 mL of Intemal standard solution , dilute with metha¬ 
nol to volume, and mix to obtatn a solution having a known 
concentration of about 0.5 mg of USP Desoxycorticosterone 
Pivalate RS per mL, 

Assay prepora don—'Transfer about 50 mg of De5oxycor- 
Licosterone Pivalate, accurately weighed, to a 100-mL volu- 
metric fiask, add 80 ml of methanol, and mix. Add 10.0 mL 
of Intemal standard solution , dilute with methanol to vol- 
ume, and mix. 

Chromotographic system (see Chromatography (621))—The 
liquid chromatograph is eouipped with a 254-nm detector 
and a 4.6-mm x 25-cm column that contains packing L7. 
The flow ratę is about 1.5 mL per minutę. Chromatograph 
the Standard preparotion, and record the peak responses as 
directed for Procedurę: the resolution, R f between the 
analyte and intemal standard peaks is not less than 2.0; and 
the relative standard deviation for repticate injections is not 
morę than 1.5%. 

Procedurę —Separately inject equal volumes (about 25 jiL) 
of the Standard preparatfon and the Assay preparotion into 
the chromatograph, record the chromafcograms, and meas- 
ure the responses for the major peaks. The relative retention 
limes are about 0.5 for desoxycorticosferone acetate and 
1.0 for desoxycorticosterone piyalate. Calculate the guantity, 
in mg, of CzńhhsCb in the portion of Desoxycortkosterone 
Piyalate taken by the formula: 

lOOCC^ur/ /f 5 ) 

in which C is the concentration, in mg per mL, of USP 
Desoxycorticosterone Piyalate RS in the Standard prepara- 
tion; and Ru and R$ are the peak response ratios obtained 
from the Assay preparotion and the Standard preparotion, re- 
spectively. 


Desoxycorticosterone Piyalate 

Injectable Suspension 

DEFINITION 

Desoxycortkosterone Piyalate Injectable Suspension is a ster¬ 
ile suspension of Desoxycorticosterone Piyalate in an 
agueous medium. It contains NLT 90.0% and NMT 
110.0% of the labeled amount of desoxycorticosterone 
piyafate (GshhsCb). 
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IDENTIFICATION 
® A. 

Sampie: Centnfuge a portion of Injectable Suspension, 
decant the supernatant, wash the resEdue by stirring 
with several successive portions of water, centrifuging 
and decanting each time, and frnaJly dry the resioue at 
105°. The residue so obtained meets the following 
requirements. 

Anaiysh 1: Melting point 

Acceptance criteria i: Melts at 198°-2G6° 

Anafysis 2: Dissolve 5 mg En 2 ml of sulfuric acid. 
Acceptance criteria 2: Tne solution is yellowish, with a 
greenish fluorescence. 

Analysis 3: Di lute the solution obtained from Anafysis 2 
with 2 mL of water. 

Acceptance criteria 3: The color changes to a dark red- 
blue, and on further dilution with 2 mL of water, the 
color is discharged. 

ASSAY 
• Procedurę 

Mobile phase: Methano] and water (4:1) 

Internal standard solution: 2 mg/mL of desoxycor- 
ticosterone aeetate in methanol 

Standard solution: 0.5 mg/mL of USP Desoxycarticos- 
terone Pivalate RS in methanol, prepared as follows. 
Transfer 12.5 mg of USP Desoxycorticosterone Pivalate 
RS to a 25-mL volumetric fiask, and add 20 mL of 
methanol. Add 2*5 mL of Lhe Internal standard solution, 
and dflute with methanol to voiume. 

Sampie solution: Nominafly 0,5 mg/mL of desoxycor- 
ticosterone pivalate in methanol, prepared as follows* 
Transfer a nominał equivalent of 125 mg of desoxycor* 
ticosterone pi va la te from Injectable Suspension to a 
250-mL volumetric fiask. Aod 200 mL of methanol, and 
sonicate to dissolve. Add 25.0 mL of Internal standard 
solution , and dilute with methanol to volume, Centri- 
fuge a 20-mL portion at high speed for 5 min. FEIter the 
supernatant through a 5-pm disk, discarding the first 
5 mL of the fiitratę. 

Chrornatographic system 
(See Chromatograpny (62 1), System Su i ta bil i ty.) 

Modę: LC 

Detector: UV 254 nm 
Column: 4.6*mm x 25-cm; packing L7 
Flow ratę: 1.5 ml/min 
Injection vo!ume: 25 |uL 
System suitability 
Sampie: Standard solution 

[Notę —The relative retenfłon times for desoxycorticos- 
terone aeetate and for desoxycorticosterone pivalate 
are about 0*5 and 1,0, respeetively.] 

Suitability requirements 

Resolution: NLT 2.0 between desoxycorticosterone 
aeetate and desoxycorti cos terone piyalate 
Relative standard deviation: NMT 1.5% for the peak 
response ratio of desoxycorticosterone pivalate to the 
internal standard 
Analysis 

Sampfes: Standard solution and Sampie solution 
Calculate the percentage of the labeled amount of 
desoxycort i cos terone pivalate (CjćHwOi) m the portion 
of Injectable Suspension taken: 

Result = (R 0 fR s ) x (CdCu) x 100 

Ru = peak response ratio of desoxycorticosterone 
pivaiate to the internal standard from the 
Sampie solution 

R$ ~ peak response ratio of desoxycorticosterone 
pivalate to the internal standard from the 
Standard solution 

C s = concentration of USP Desoxyc ort i cos terone 

Pwalate RS in the Standard solution (mg/mL) 


Cu - nominał concentration of desoxycorticosterone 
pivalate in the Sampie solution (mg/mL) 
Acceptance criteria: 90-0%-l 1 0.0% 

SPECIFIC TESTS 

* PH (791): 5.0-7.0 

* Other R£QUIREMENTs: It meets the reguirements in Injec- 

tions and Implanted Drug Products (1). 

* Bacterial Endotoxins Test (85): It contains NMT 2,78 

LJSP Fndotoxin Units/mg of desoxycorticośterone 
pivalate, 

ADDITOONAL REQU!RE1V1ENTS 

* Packaging and Storage: Preserve in single-dose or rmul- 
tiple-dose containers, preferably of Type I glass, protected 
from light 

* Labeling: Label Suspension to indicate that it is for ve£er- 
inary use oniy. 

* USP Reference Standards (11) 

USP Desoxycorticosterone Pivalate RS 
USP Endotoxin RS 


Dexamethasone 


P 



C^HgFOs 392.46 

Pregna-1,4-diene*3,20-dione, 9-fluoro-l 1,17,21-trihydroxy- 
16-methyi , (11/?,16a}-, 

9-Ffuoro-l f/?,17,21-trihydroxy-1 óot-methyfpregna-1,4-diene- 
3,20-dione [50-02-2]. 

» Dexamethasone contains not less than 

97.0 percent and not morę than 102.0 percent of 

C 22 H 29 FO 5 , calculated on the dried basis. 

Packaging and storage — Preserve in well-dosed Contain¬ 
er s. 

USP Reference standards (11 )— 

USP Dexamethasone RS 
Identification— 

A: Infrared Absorption (197K). 

B: Ultrafiolet Absorption (197U)— 

Solution ; 10 jig per ml. 

Medium: methanol, 

AbsorptEvities at 239 nm, calculated on the dried basis, do 
not drffer by morę than 3.0%. 

Specific rotation (7815): between +72° and +80°. 

Test solution: 10 mg per ml, in dioxane. 

Loss on diying <731 >—- Dry it at 105° for 3 hours: it loses 
not morę than 0.5% of its weight, 

Residue on ignition (281): not morę than 0.2% from 
250 mg. 

Chrornatographic purity— 

Formate buffer — Dissolve 1.32 g of ammonium formate in 
1 L of water, adjust with formie acid to a pH of 3.6, and 
mix. 

Mobile phase —Prepare a filtered and degassed mixture of 
Formate buffer and acetonitrile (67:33). Make adjustments if 
necessary (see System Suitability under Chromatography 
(621)). 

Test solution —Transfer about 180 mg of Dexamethasone, 
accurately weighed, to a 100-mL volumetric fiask, dtssolve in 
and dflute with acetonitrife to volume, and mix. Transfer 
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about 33 mL of this solution to a 100-mL volumetric fiask, 
dilute with Formate buffer to voiume, and mix. 

Chromotographic system (see Chromatography (621»—The 
liquid chromatograph is eguipped wlth a 254-nm detector 
and a 4.6-mm x 25-cm column that contains packing LII. 
The flow ratę is about 1 ml per minutę, Chromatograph the 
Test solution, and record the peak responses as directed for 
Procedurę: the column eff[ciency i$ not less than 5000 theo- 
retlcal plates. 

Procedurę —Inject a volume (about 10 pL) of the Test solu¬ 
tion into the chromatograph, record the chromatogram, 
and measure the peak responses. Calcu la te the percentage 
of each impurity in the portion of Dexamethasone taken by 
the formula: 

100 (n/rO 

In which n is the peak response for each impurity, and r s is 
the sum of the responses of all peaks: not morę than 1 . 0 % 
of any indivtdual impurity is found, and not morę than 
2 . 0 % of total impunties is found. 

Assay— 

Mobile phase —Prepare a suitable degassed solution of 
water and acetonitrile (about 7:3) such that at an approxl 
matę flow ratę of 2 mL per minutę, the retention time of 
Dexamethasone is about 7 minutes, 

Standard preparation —Prepare a solution of USP Dex- 
amethasone RS in methanol having a known concentration 
of about 7.5 mg per mL. Dllute an accurately measured vol- 
ume of thls solution with the Mobile phase to obtain a Stan¬ 
dard preparation having a known concentration of about 
03 mg per mL, 

Assay preparation— Using 30 mg of Dexametha$one, pro- 
ceed as directed for Standard preparation. 

Procedurę —Introduce equal volumes (between 15 and 
30 jiL) of the Assay preparation and the Standard preparation 
into a high-pressure llguid chromatograph (see Chromato¬ 
graphy (621)) operated at room temperaturę by means of a 
suitable microsyrlnge or sampling vatve, adjusting the oper- 
ating parameters such that the peak obtained with the Stan¬ 
dard preparation is 60% full-scale. Typlcalty, the apparatus is 
fitted with a 4-mm x 25-cm column containing packing L 7 t 
is eguipped with an UV detector capable of monitoring ab- 
sorption at 254 nm and a suitable recorder, and is operated 
at about 1000 psi. Ftve replicate injections of the Standard 
preparation show a reiative standard deviation of not morę 
than 3,0%, Determine the peak responses, at eguivaient re- 
tention times, obtained with the Assay preparation and the 
Standard preparation, and calcu tatę the guantity, in mg, of 
C 22 H 29 FO 5 in the portion of Dexamethasone taken by the 
formula: 

100C(A//n) 

in which C is the concentration, in mg per mL, of USP Dex- 
amethasone RS in the Standard preparation, and r u and r 5 
are the peak responses obtained from the Assay preparation 
and the Standard preparation , respectively. 


Dexametliasorse Topical Aerosol 

» Dexamethasone Topical Aerosol is Dex- 
amethasone in a suitable lotion base mixed with 
suitable propellants in a pressurized Container. 
Dexamethasone Topical Aerosol delivers not less 
than 90.0 percent and not morę than 120.0 per- 
cent of the labeled amount of C22H29FO5. 


IPackaging and storage —Preserve in pressurized contain- 
ers, and avoid exposure to excessive beat, 

USP Reference standard* (11)— 

USP Dexamethasone R5 

Identification— Evaporatę 5 mL of the Assay preparation, 
obtained as directed tn the Assay, on a steam oatli just to 
dryness, and disso!ve the restdue in 1 ml of chloroform. Ap- 
ply 1 00 pL of this solution and 1 0 pL of a solution of USP 
Dexamethasone RS En chloroform containing 500 pg per mL 
to a suitable thindayer chromatographic piąte (see Chroma- 
tography (621» coated with a 0.25-mm layer of chromato¬ 
graphic siiica gel Allow the spots to dry, and develop the 
chromatografii in a solvent system consistlng of a m!xture of 
chloroform and diethylamine (2:1) until the solvent front 
has moved about three-fourths of the length of the piąte. 
Remove the piąte from the developing chamber, mark the 
sol Wit front, and allow the solvent to evaporate, Locate the 
spots on the piąte by lightty spraying with dllute sulfuric 
acid (1 in 2) and heating on a hot piąte or under a heat 
lamp unti! spots appear: the R f value of the prindpal spot 
obtained from the test solution corresponds to that ob¬ 
tained from the Standard solution, 

Microbial einunneiratSor] tests (61) and Tests for speci 
fied microorganisms (62)—It meets the reguirements of 
the tests for absence of Staphyiococcus aureus and Pseudo- 
monas aeruginosa, 

Change to read: 

Otfoer requ!rements-~ It meets the reąuirements for Pres- 
surę Test , Minimum Fili, and teakage Test under 0 Topical 
Aerosols (603)# (cn i-May-zoi n- 

Assay— 

Standard preparation — Prepare as directed under Assay for 
Steroids (351), using USP Dexamethasone RS. 

Assay preparation —Shake the Topical Aerosol Container 
gently, and invert, immersing the valve in about 75 mL of 
alcohol contained in a 400-mL beaker. Actuate the valve by 
pushing against the bottom of the beaker. Remove the Con¬ 
tainer at 15-second intervals, shake gently, and allow the 
Container to warm to room temperaturę, Continue spraying 
until the contents of the Container are exhausted. Transfer 
the alcohol solution to a 100-mL volumetric fiask, dilute 
with alcohol to volume, and mix, Dilute an accurately meas¬ 
ured volume of this solution, equivalent to about 1 mg of 
dexamethasone, with alcohol to 100,0 mL, and mix. Trans¬ 
fer 20.0 mL of this solution to a giass-stoppered, 50-mL 
fiask. 

Procedurę —Proceed as directed for Procedurę under Assay 
for Steroids (351), except to allow to stand in the darlc for 
45 nninutes, Calculate the guantity, in mg, of C^hhsFOs in 
each Container taken by the formula: 

(10 C/V)(Au/As) 

in which V \s the volume, in mL, of assay solution taken for 
the second diiution. 


Dexaimethas©ne E9ixir 


» Dexamethasone Elixir contains not less than 
90.0 percent and not morę than 110.0 percent of 
the labeled amount of C22H29FO5. 

Packagmg and storage —Preserve in tight containers. 

USP Reference standards (11)— 

USP Dexamethasone RS 
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Identification—Eva pora te 9 ml of the Assay preparation, 
prepared as directed in the Assay, on a steam bath just to 
dryness, and dissolve the residue tn 2 mL of a mixture of 
methylene chloride and methano! (1:1). Apply separately 
5 pL of this solution and 5 pL of a solution of USP Dex- 
amethasone RS Sn the mixture of methylene chloride and 
methano! (1:1), contalning 0.5 mg per mL, to a thin-laver 
chromatographic piąte coated with a 0.25-mm layer or 
chromatographic silica gel mixture (see Chromatogrophy 
(621)). Allow the spots to dry, and develop the chromato- 
qram in a solvent system consisting of a mixture of chloro¬ 
form, acetone, and glacial acetk acid (80:40:1) until the 
$olvent front has moved about thręe-fourths of the length of 
the pEate. Remove the piąte from the developing chamber, 
mark the sotvent front, and allow the solvent to evaporate, 
Locate the spots by viewing under short-wavelenqth UV 
light: the Rf value of the principal spot obtained from the 
solution under test corresponds to Lhat obtained from the 
Standard solution. 

Alkohol Determination, Method II (ól 1): between 
3.8% and 5.7% of C ? H 5 OH, mpropyl alcohol being used as 
the internal standard. 

Assay— 

Mobile phase—Prepare a filtered and degassed mfocture of 
water and acetonitrile (2:1). Make adjustments if necessary 
(see System Suitabifity under Chromatogrophy (621)). 

Standard preparation —Disso!ve an accurately weighed 
quantity of USP Dexamethasone RS in dilute methanol (1 in 
2), and diEule quantitatively, and stepwise if necessary, with 
dilute methanol (1 in 2) to obtam a solution having a 
known concentration of about 0.1 mg per mL. 

Assay preparation —Transfer an accurately measured vol- 
ume of Elfxir, freshly mixed and free from air bubbles, 
equivalent to about 1 mg of dexamethasone l to a IG-mL 
volumetrrc fiask, dilute with water to volume, mtx, and Fifter 
through a suitable membranę filier. 

Chromatographic system (see Chromatogrophy (621))—The 
liguid chromatograph is eauipped with a 254-nm detector 
and a 4.6-mm x 30-cm column that contains packing LI. 
The flow ratę Is about 1.5 mL per minutę. Chromatograph 
the Standard preparation, and record the peak responses as 
directed under Procedurę: the reJative standard deviation for 
replicate injections is not morę than 3.0%. 

Procedurę ^Separatek inject equal volumes (between 5 pL 
and 25 pL) of the Standard preparation and the Assay prepa¬ 
ration into the chromatograph, record the chromatograms, 
and measure the responses for the major peaks. Calculate 
the quantity, in mg, of C22H29FO5 En each mL of the Elixir 
taken by the formula: 

10 (C/V)(ru/r s ) 

m which C is the concentration, ]n mg per mL, of USP Dex- 
amethasone RS in the Standard preparation, V is the volume, 
in ml, of Elixlr taken, and ru and r$ are the peak responses 
obtained from the Assay preparation and the Standard prepa¬ 
ration , respectively. 


Dexamcthasone Cel 


» Dexamethasone Gel contains not less than 
90.0 percent and not morę than 11 0.0 percent of 
the labeled amount of C 22 H 29 FO 5 . 

Packaging and stos age—Preserve in coliapsible tubes. 
Keep tightiy closed. Avoid exposure to temperatures exceed- 
ing 30°. 

USP Reference standard* (11)— 

USP Dexamethasone RS 


Identification—Evaporate 25 mL of the Assay preparation , 
prepared as directed in the Assay, on a steam bath just to 
dryness, and disso!ve the residue in 0.5 mL of chloroform. 
The chloroform extract responds to the Thin-Loyer Chromat¬ 
ographic Identification Test (201), lOpL of the chloroform 
extract and lOpL of a Standard solution containmg about 
500 pg per mL of USP Dexamethasone RS being appiied, 
and a mlxture of chloroform and diethylaminę (2:1) being 
used for development. Locate the spots on the piąte by 
iightly spraying with dilute sulfunc acid (1 in 2) and heal- 
ing. 

Minimum fili (755): meets the requirements. 

Assay— 

Mobile solvent —Dilute 100 mL of methylene chloride with 
isooctane to one L. 

Chromatographic columns —Tamp a pledget of glass wool 
at the constriction of a glass chromatograpnic tubę measur- 
inq about 30- x 1,5-cm, eguipped with a polytef stopeoek. 
Fili the Lube about half-full with Mobile solyent. Mix 8 g of 
chromatographic sificeous earth with 8 mL of methanol and 
water (1:1). Transfer $uocessive portions of the mixture to 
the column, emptying and addina Mobile soivent after each 
addition to pack the column. Rnafly drain the column to a 
layer of Monile solvent about 1 cm above the absorbant. 

Pack a second tubę to provide a blank and proceed as di¬ 
rected for Assay preparation, but omil the specimen. 

Standard preparation —Prepare a solution of USP Dex- 
amethasone RS in alcohol to obtain a solution havmg a 
known concentration of about 10 pg per mL. 

Assay preparation —Accurately weigh an amount of Gel, 
equiva!ent to about 0.5 mg of Dexamethasone in a 100-mL 
beaker, add 1 g of chromatographic siliceous earth, and 
mix. Transfer the mixture to the column, wash the beaker 
with smali portions of Mobile solyent , adding them to the 
column. Aa just the flow ratę to about 2 mL per minutę, 
discarding the eluate. Eiute with four additional 25-mL por- 
tions of Mobile sofvent, and discard. Rinse the sam ple beaker 
with two 25-mL portions of methylene chloride and transfer 
to the column, collettincj the eluate in a suitable beaker. 
Eiute the column with six additional 25-mL portions of 
methylene chloride, combining the eluates and evaporating 
with a gentle stream of air to dryness, dissoive the residue 
in alcohol, and transfer to a 50-mL volumetnc fiask. Wash 
the beaker with successive 5-mL portions of alcohol, collect- 
ing the washings in the fiask, dilute with alcohol to volume, 
and mix. Centrifuge or filter and then pipet 10 mL of this 
solution, 10 mL of the Standard preparation , 10 mL of the 
column blank solution, and 10 mL of alcohol to provkfe a 
reagent blank to separate flasks. Proceed as directed under 
Assay for Steroids (351), except to allow to stand in the dark 
for 45 minutes. Calculate the guantity, in mg, of 
in the portion of Gel taken by the formula: 

(O.0SQ( Au-Aa/A*-A» b ) 

in which C is the concentration, in pg per mL, of USP Dex- 
amethasone RS in the Standard preparation ; and A Ut Aat, A 5 , 
and Ans are the absorbances of the Solutions from the Assay 
preparation, column blank preparation, Standard preparation , 
and reagent blank preparation, respectively. 


Dexamethasone Injection 

» Dexamethasone Injection is a sterile solution of 
Dexamethasone in Water for Injection. It contains 
not less than 90.0 percent and not morę than 
110.0 percent of the labeled amount of dex- 
amethasone (C22H29FO5). 
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Packagmg and storage— Preserve in light-resistant single- 
dose or muttiple-dose contalners, preferably of Type \ gfass. 
Labeling —Label tt to indicate that it is for veterinary use 
only, 

USP Reference standard* {11 )— 

USP Dexamethasone RS 
USP Endotoxin RS 

Identification— 

A: Thin-Loyer Chrom a wg raph ic Identification Test (201 >— 

Test solution —Tra n sf e r a q u a n tity of Injection, e q u i va f e n t 
to about 5 mg of dexamethasone, to a 50-mL separator, 
add 10 ml of water, and extract with two 20-mL portions 
of chloroform. Fil ter the lower layers through chloroform- 
saturated cotton into a 50-mL conical fiask, and evaporate 
to dryness. D3ssolve the residue In 1 0 mL of chloroform. 

Developing solvent system: a mfxture of melbylene chlo- 
ride and methanol (180:16), 

Procedurę —Visualize the spots using a 1 in 5 solution of 
p-toluenesuffontc acid in a mixture of alcohol and propylene 
giyco] (9:1), followed by beat. 

B: The retention time of the major peak in the chromato¬ 
grafu of the Assay preparation corresponds to that in the 
chroma to gram of the Standard preparation , as obtained in 
the Assay. 

Bact^ria! Endotoxrns Test (85)—It contains not morę 
than 21.0 USP Endotoxin Units per mg of dexamethasone. 
Ster i lity Tests (71)—It meets the requirements when 
tested as directed for Membranę Filtration under Test for Ste- 
rility of the Product to be Examined. 
pH (791): between 4.0 and 5.5. 

Particulate Matfer in Injections (788): meets the re- 
qulrements for smallwolume injections. 

Other reguirements— It meets the reąuirements under In- 
jections ano Implanted Drug Products (1). 

Assay— 

Mobile phase —Prepare a filtered and degassed mixture of 
water and acetonitrile (70:30). Make adjustments if neces- 
sary (see System Suitability under Chromatography (621)). 

System suitability solution —Prepare a solution in Mobile 
phase containing in each mL about 0.3 mg of USP Dex- 
amethasone RS, 1.35 mg of benzyl alcohol, 0.27 mg of 
methylparaben, and 0.03 mg of propylparaben. 

Standard preparation —Quantitative!y dissolve an aceu- 
rately weighed amount of USP Dexamethasone RS in metha¬ 
nol to obtain a stock solution having a known concentration 
of about 7.5 mg per mL Transfer 4.0 mL to a 100-mL voiu- 
metric fiask, dilute with Mobile phase to volume, and mix to 
obtain a solution having a known concentration of about 
0.3 mg of USP Dexamefhasone RS per mL. 

Assay preparation —Transfer an accurately measured vol- 
ume of Injection, equivalent to about 30 mg of dex- 
amethasone, to a 100-mL volumetric fiask, dilute with Mo¬ 
bile phase to yofume, and mix. 

Chroma tog raph ic system (see Chromatography (621))—The 
liquid chromatograph is eouipped with a 254-nm detector 
and a 4.6-mm x 25-cm column that contains 5-pm packing 
L7. The flow ratę is about 2 mL per minutę. Chromatograph 
the System suitability solution , and record the peak responses 
as directed for Procedurę: the rclativc retention Limes arc 
about 0.4 for benzyl alcohol, 0.5 for methylparaben, 1.0 for 
dexamethasone, and 1 A for propylparaben; and the resolu- 
tion, R, between the neighbonna peaks for benzyl alcohol 
and methylparaben, methylparaben and dexamethasone, 
and dexamethasone and propylparaben is not less than 3. 
Chromatograph the Standard preparation, and record the 
peak responses as directed for Procedurę: the relative stan¬ 
dard deviation for repllcate injections is not morę than 
2 . 0 %. 

Procedurę—Separateiy inject equal volumes (about 20 juL) 
of the Standard preparation and the Assay preparation into 


the chromatograph, record the chromatograms, and meas- 
ure the peak responses for dexamethasone. Calculate the 
quantity, in mg, of dexamethasone (C 22 H 23 FO 5 ) in each mL 
of the Injection taken by the formula: 

100(C/ I0(r<//fi) 

in which C Is the concentration, in mg per mL, of USP Dex- 
amethasone RS in the Standard preparation; V is the volume, 
in mL, of Injection taken; and ru and r s are the peak re¬ 
sponses obtained from the Assay preparation and the Stan¬ 
dard preparation , respectively. 


Dexamethasone Ophthaimic Suspension 

» Dexamethasone Ophthalmic Suspension is a 
sterile, aqueous suspension of dexamethasone 
containing a suitable antimicrobial preservattve. It 
may contain suitable buffers, stabilizers, and sus- 
pending and viscosity agents. It contains not less 
than 90.0 percent and not morę than 11 0.0 per- 
cent of the labeled amount of C 22 H 29 FO 5 . 

Packaglng and storage—Preserve In tight containers. 

USP IReference standard* (11 )— 

USP Dexamethasone RS 

IdenfBficafaon—Transfer a yolume of Ophthalmic Suspen¬ 
sion, equivaient to about 2.5 mg of dexamethasone, to a 
test tubę, add 5 mL of chloroform, and shake. Centrifuge, 
and apply 10 j_lL of the chloroform layer and 10 pL of a 
Standard solution of USP Dexamethasone RS in chloroform 
containing 500 pg per mL on a thin-layer chromatographic 
piąte (see Chromatography (621)) coated with a 0.25-mm 
layer of chromatographic silica gel mixture, Develop the 
chrom a to gram in Soivent Aa s directed under Singie-stemid 
Assay (511). Mark the solvent front, and locate the spots on 
the plate by spraying with a 1 in 5 solution of p-toluene- 
suifonic add in a mixture of 9 volumes of alcohol and 1 
vofume of propylene giycoI, and heating until spots appear. 
The Ry value of the principai spot obtained from the solution 
under test corresponds to that obtained from the Standard 
solution. 

Sterilify Tests (71): meets the requirements. 
pH (791): between 5.0 and 6.0. 

Assay— 

Mobile phase —Prepare a filtered and degassed mixture of 
water and acetonitrile (60:40). Make adjustments if neces- 
sary (see System Suitability under Chromatography (621)). 

Standard preparation— Disso!ve an accurately weighed 
uantity of USP Dexamethasone RS in Mobile phase , and 
ilute quantitatfvely, and stepwlse if necessary, with Mobile 
phase to obtain a solution having a known concentration of 
about 0.12 mg per ml. 

Assay preparation —Transfer an accurately measured vo[- 
ume of Ophthalmic Suspension, freshly mixed and free from 
air bubbles, equivalent to about 3 mg of dexamethasone, to 
a 25-mL volumetric fiask, dilute with Mobile phase to vol- 
ume, and mix. 

Chromatographic system (see Chromatography (621))—The 
liquid chromatograph is eauipped with a 254-nm detector 
and a 4.6-mm x 25-cm column that contains packing LI. 

The flow ratę is about 2 mL per minutę. Chromatograph the 
Standard preparation , and record the peak response as di¬ 
rected for Procedurę: the column effictency determined from 
the analyte peak is not less than 1 750 theoretical plates; the 
talling factor for the analyte peak is not morę than 3 . 0 ; and 
the relatfve standard deviation for replicate injections is not 
morę than 3.0%. 
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Procedurę —Separately inject equal volumes (about 1 0 pl) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the diromatoarams, and meas- 
ure the responses for the major peaks. Calcu late the quan- 
tity, in mg, of C 22 H 29 FO 5 in eacii mL of the Ophthalmic 
Suspension taken by the formula: 

25(C/V)(ru/rs) 

in whidi Cb the eon centra tion, En mg per mL, uf USP Dex- 
amethasone RS in the Standard preparation; V is the vołume, 
in ml, of Ophthalmic Suspension taken; and r u and r$ are 
the peak responses obtained from the Assay preparation and 
the Standard preparation , re$pectivefy. 


Dexamethasone Orał Solution 


DEFINmON 

Dexamethasone Orał SoJution contains NLT 90.0% and 
NMT 110,0% of the labeled amount of dexamethasone 
(CKHasFOJ- 

SDENTIFICATION 

e A. The retention time of the dexamethasone peak from 
the Sample solution corresponds to that of the Standard 
solution, as obtained in the Assay. 

ASSAY 
e Procedurę 

Mobile phase: Methanol and water (1:1) 

Internal standard solution: OJ mg/mL of USP Prednis- 
oJone R5 in methanol 

System suitability stock solution: 0.6 mg/mL of USP 
Methylparaben RS and 0.075 mg/mL of USP Propyipar- 
aben RS En methanol 

System suitability solution: 0.24 mg/mL of USP Meth¬ 
ylparaben RS, 0.03 mg/mL of USP Propyl pa raben RS, 
and 0.01 mg/mL of USP Prednisolone RS prepared as 
follows. To an amount of System suitability stock solution 
equivaient to 40% of the finał volume, add an amount 
of Internai standard solution equivalent to 10% of the 
finał vo(ume. Di lute włth water to voJume. 

Standard stock solution: 0.2 mg/mL of USP Dex- 
amethasone RS in Mobile phase 
Standard solution; 0.02 mg/mL of USP Dex- 
amethasone RS and 0,01 mg/mL of USP Prednisolone 
RS in Mobile phase prepared by dlluting sultable 
voiumes of Standard stock solution and internal standard 
solution 

Sample solution: Nominalły equivałent to 0,02 mg/mL 
of dexatnethasone from a vołume of Orał SoJution and 
0.01 mg/mL of USP Prednisolone RS in Mobile phase 
from the Internal standard solution 
Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 
Cofumn: 3,9-mm x 30-cm; packing LI 
Flow ratę: 1.4 m L/min 
Injection volume: lOjiL 
System suitability 

[Notę—T he retative retention times for methylparaben, 
prednisolone, propyl pa raben, and dexamethasone are 
about 0.43, 0.71, 0.88, and 1.0, respective!y.] 

Sam pies: System suitability solution and Standard 
solution 

Suitability requirements 

Resolution: NLT 2.0 between methylparaben and 
prednisolone; NLT 2.0 between propylparaben and 
prednisolone. System suitability solution 
Tailrng faefor: NMT 2,0 for each peak, System suita¬ 
bility solution and Standard solution 


Relative standard deviation: NMT 2.0% for the peak 
herght ratio of dexamethasone to prednisolone, Stan¬ 
dard solution 
Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of the fabełed amount of dex- 
ametbasone (C 22 H 19 FO 5 ) in the portion of Orał Sołu- 
tion taken: 

Result - (Ru/Rs) x (Q/Q) x 100 

Ru = peak height ratio of dexamethasone to 
prednisolone from the Sample solution 
R$ - peak height ratio of dexamethasone to 
prednisolone from the Standard solution 
Cs - concentratlon of USP Dexamethasone RS En 
the Standard solution (mg/mL) 

Cu - nominał concentratlon of dexamethasone in 
the Sample solution (mg/mL) 

Acceptance criterra: 90.0%-110:0% 

OTHER COMPONENTS 

* Alcohol Determinateon, Method H (611) (if present); 
27.0%-33.0% 

PERFORMANCE TESTS 

® Unifora/hty of Dosage Units (905): Meets the require- 
ments for ora! solution paokaged in single-unit containers 
o DELIV£RABL£ VOLUM£ (698): Meets the reguirernents for 
orał solution packaged in multiple-unit containers 

SPEC 1 FIC TESTS 

* PH (791): 2.7-^f.O 

ADDITIONAL REQUflftEMEMTS 

* Packaging and Storage: Preserve in tight containers. 
Storę at controlled room temperaturę. 

o Labeung: Label concentrated Orał Solution to State that 
the term "Concentrate" is to appear apart from and im- 
mediatety after the officiał title in prominent boldface 
type. Label concentrated Orał Solution also to indicate 
that it is to be difuted to appropriate strength with a 
suitable diluent prior to administration unless produced 
for dispensing with instructions for administration by a 
calibrated dropper or syringe, 

* USP Reference Standards (11) 

USP Dexamethasone RS 
USP Methylparaben RS 
USP Prednisolone RS 
USP Propylparaben RS 


DexamethasorBe Tablets 


» Dexamethasone Tablets contain not less than 
90.0 percent and not morę than 11 0.0 percent of 
the labeled amount of C 2 2 H 29 FOi, 

Packaging and storage—Preserye in wełi-dosed contain- 
ers. 

USP Reference standards (11)— 

USP Dexamethasone RS 

Identlf kation —Evaporate 10 mL of the methanol extract 
of Tablets obtained as dłrected under Assay preparation in 
the Assay on a steam bath just to dryness, and dissolve the 
residue in 1 mL of chloroform. Appły 10 pL of thls solution 
and 20 pL of a solution of Dexametnasone RS in chloroform 
containing 500 pg per mL on a thln-layer chromatographic 
piąte (see System Suitability under Chromatography (621)) 
coated with a 0,25-mm layer of chromatographic silica gel 
mixture. Devełop the ebromatogram in Soivent A as directed 
under Single-Steroid Assay (511), Mark the solvent front, and 
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Jocate the spots on the piąte by visualizing under short- 
wavelength UV light: the Rf vaiue of the principal spot ob¬ 
tained from the solution under test corresponds to that ob¬ 
tained from the Standard solution. 

DSssoBiition (711 >— 

Medium: diJute hydrochloric acid (1 En 100); 500 ml. 

Apparatus 1: 100 rpnrr 

Time: 45 minutes, 

Standard solution —Prepare as directed for Standard Prepa- 
rotion under Assoy for Steroids (351), using USP Dex- 
amethasone RS. 

Procedurę— Extract a filtered atiquot of Dissotution Me¬ 
dium , equivalent to about 200 pg of dexamethasone, with 
three 15-mL portions of chloroform. Evaporate the com- 
bined chloroform extracts on a steam bath just to dryness, 
coof, and disso[ve the residue in 20 ml of alcohol. Proceed 
as directed for Procedurę under Assay for Steroids (351), ex- 
cept to alfow to stand En the dark for 45 minutes. Calculate 
the portion, in mg, of C 22 H 29 FO 5 dissolved by the form ufa: 

10(C / V){Au! As) 

in which V is the vofume, in mL, of the a!iquot extracted 
with chloroform. 

Taterances— Not Eess than 70% (Q) of the labeled amount 
of C 22 H 29 FO 5 Es dissolved in 45 minutes. 

Uniformity of dosage units (905): meet the reguire- 
ments. 

Procedurę for eon tent uniformity — 

Standard solution —Prepare as directed for Standard Prepa- 
ration under Assay for Steroids (351), using USP Dex- 
amefhasone RS, 

Test solution —Place 1 Tablet in a separator with 15 ml of 
water, and swirl to disEntegrate the Tablet completely. Ex- 
tract with four TO-mL portions of chloroform, filtering each 
portion through chloroform-washed cotton into a 50-mL 
volumetric fiask, add chloroform to volume, and mix. Pipet 
a volume of this sofution, equivalent to about 200 pg of 
dexamethasone into a glass-stoppered, 50-mL conical fiask, 
evaporate the chloroform on a steam bath just to dryness, 
cool, and dissolve the residue in 20.0 ml of alcohol. Use this 
where Assay Preparation ts specifEed in the Procedurę. 

Procedurę—Pr oceed as directed for Procedurę under Assay 
for Steroids (351), except to alfow to stand in the dark for 
45 minutes. Calculate the guantity, in mg, of total steroids, 
as in the Tablet by the formula: 

(C/V)(A U /As) 

in which V is the volume, fn ml, of the aliguot taken to 
prepare the Test sofution. 

Assay— 

Mobile solvent —Prepare a suitable aqueous solution of ac- 
etonitrile, approximately 1 in 3, such that the retention time 
of dexamethasone is between 3 minutes and 6 minutes. 

Standard preparation —Dissolye an accurately weEghed 
guantity of USP Dexamethasone R5 En dilute methanol (1 En 
2 ) to obtain a solution having a known concentration of 
about 0,1 mg per ml. 

Assay preparation —Welgh and fEnely powder not fewer 
than 10 Tablets. Weigh accurately a portion of the powder, 
equivalent to about 5 mg of dexamethasone, transfer to a 
50-mL vofumetric fiask, and add 30 ml of diiute methanol 
(1 in 2). Sonicate the fiask for about 2 mEnutes, shake by 
mechanical means for 30 minutes, and diiute with the same 
solvent to volume, Filter a portion of the mixture through a 
suitable filter to obtain a elear flltrate. 

Procedurę —Introduce eqital vo!umes (between 5 pL and 
25 pL) of the Assay preparation and the Standard preparation 
into a high-pressure liguid chromatograph (see Chromało - 
graphy (621)) operated at room temperaturę, by means of a 


loop Enjector, adjusting the spedmen size and other operat- 
ing parameters such that the peak obtained with the Stan- 
dard preparation is about 0,6 fuli scalę. Ty pi tal fy, the appara- 
tus Es fitted with a 4.6-mm x 30-cm column packed with 
packing LI and is equipped with an UV detector capąble of 
monitoring absorption at 254 nm and a suitable recorder. In 
a suitable chromatogram, the coefficient of variation for ftve 
replicate injections of a single spedmen Is not morę than 
3,0%, Measure the responses of the peaks, at Edentical re¬ 
tention times, obtained with the Assay preparation and the 
Standard preparation . Calculate the quantity, In mg, of 
C 22 H 20 FO 5 in the portion of Tablets taken by the formula: 

S0C(r v /rs) 

in which C is the concentration, in mg per mL, of USP Dex- 
amethasone RS in the Standard preparation , and ro and r$ 
are the peak responses obtained from the Assay preparation 
and the Standard preparation , respeetlvely. 


Dexametfiasone Aeetate_ 

C 24 H 31 FO 6 .H 2 O 452.51 

Pregna-l,4-diene-3,20-dione, 21 -(acetyEoxy)-9-fluoro-n ,1 7- 
dihydroxy-l 6 -methyl-, (11 6 a)-monohydrate. 

9-Fluoro-11 /3,1 7,21-trihydroxy-1 óa-methylpregna-1,4-diene- 
3,20-dione 21-acetale monohydrate [55812-90-3]. 
Anhydrous 434.51 [1177-87-3]. 

» Dexamethasone Aeetate contains one rnolecule 
of water of hydration or is anhydrous. It contains 
not less than 97,0 percent and not morę than 
102.0 percent of O 4 H 31 FQ ć , calculated on the 
dried basis. 

Packagimg and storage—Preserve in well-closed eon tai n- 
ers. Storę at 25°, excursions permitted between 15° and 
30°. 

labeling —Label it to indicate whether it is hydrous or an¬ 
hydrous, 

USP Reference standards (11 >— 

USP Dexamethasone Aeetate RS 
Bdentifacation— 

A: Infrared Absorption (197M). 

B: Uftraviolet Absorption (197U)— 

Solution: 1 5 pg per mL. 

Medium: methanol. 

Absorptivities at 239 nm, calculated on the dried basis, do 
not differ by morę than 3.0%. 

Speclfk rotafion (7815): between +82* and + 88 °. 

Test solution: 10 mg per mL, in dioxane. 

Loss on drying (731)—Dry it in vacuum at 105° for 
3 hours: the hyarous form loses between 3.5% and 4.5%, 
and the anhydrous form not morę than 0.4%, of its weight 
Residue on ignition (281): not morę than 0,1%, 

Pctcte the following: 

®Heavy rnetals, Method li (231): not morę than 0 . 002 %, 

■ (Offidal l-jan-2013) 

CbjromatograpfiRC purity— 

Format buffer— Dissoive 1.32 g of ammonium formate in 
1 L of water, adjust with formie add to a pH of 3.6, and 
mEx. 

Mobile phase—P repare a filtered and degassed mixture of 
Formate buffer and acetonitrife (3:2). Make adjustments Ef 
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necessary (see System Suitability under Chromatography 
(621». 

Test soiution —Transfer about 200 mg of Dexamethasone 
Acetate, accurately weighed, to a 100-mL volumetnc fiask, 
dissofve in and dtfute with acetonitrile to volume, and mix. 
Transfer about 40 mL of this sofution to a 100-mL votumet- 
rtc fiask, dilute with Formate buffer to volume, and mix. 

Chromatographic system (see Chromatography (621))—The 
liquid chromatograph is eaulpped with a 254-nm detector 
and a 4.6-mm x 25-cm column that contains packing L11. 
The flow ratę is about 1 mL per minutę. Chromatograph the 
Test soiution, and record the peak responses as directed for 
Procedurę: the column efficiency is not less than 5400 theo- 
retical plates. 

Procedurę —inject a voJume (about IG pL) of the Test solu- 
tion into the chromatograph, record the chromatogram, 
and measure the peak responses. Cafculate the percentage 
of each impurlty in the portlon of Dexamethasone Acetate 
taken by the formula: 

W(n/rs) 

in whith n es the peak response for each impurity; and r* is 
the sum of the responses of all the peaks: not morę than 
1 . 0 % of any lndivtduaf tmpunty is found; and not morę 
than 2 , 0 % of total impurities is found. 

Assay— 

Mobile phase —Prepare a flltered and degassed mixture of 
water and acetonitrile (550:450). Make adjustments if nec- 
essary (see System Suitability under Chromatography (621)), 

pH 6.0 Buffer soiution —Transfer 3 mL of 1 N sodium hy- 
droxide, 138 mL of 0,5 N potassjum chforide, and 50 mL of 
0.5 M monobasic potassium phosphate to a 1-L volumetric 
fiask, dilute with water to voJume, and mix. 

Diiuent —Prepare a mrxture of acetonitrile and pH 6.0 
Buffer soiution (1:1). 

Standard preparation —Transfer about 25 mg of USP Dex- 
amethasone Acetate RS, accurately weighed, to a 250-mL 
volumetric fiask. Add 100 mL of Diiuent, and sonicate until a 
elear soiution is obtained. Dilute with Diiuent to volume, 
and mix. 

Assay preparation —Transfer about25 mg of Dex- 
amefhasone Acetate, accurately weighed, to a 250-mL volu- 
metrlc fiask. Add 100 mL of Diiuent, and sonicate until a 
elear soiution is obtained. Dilute with Diiuent to volume, 
and mix. 

Chromatographic system (see Chromatography (621))—The 
liguid chromatograph is eauipped with a 254-nm detector 
and a 3.9-mrn x 30-cm column containing 10-pm packing 
LI. 1 he flow ratę is about 2 mL per minutę, Chromatograph 
the Standard preparation , and record the peak responses as 
directed for Procedurę: the capacity factor, is not less than 
2 . 0 ; the column efficiency is not less than 1500 theoretical 
plates; the tailing factor is not morę than 2 . 0 ; and the rela- 
Live standard deviation for replicate injections is not morę 
than 2 . 0 %. 

Procedurę —Separately inject equal volumes (about 20 pL) 
of the Standard preparation (before and after injections of 
the Assay preparation) and the Assay preparation into the 
chromatograph, record the chromatograms, and measure 
the responses for the major peaks. Cafculate the guantity, m 
mg, of C 24 H 31 FOń in the portion of Dexamethasone Acetate 
taken by the formula: 

2S0C(r u /rs) 

In which C is the concentration, in mg per mL, of USP Dex- 
amethasone Acetate RS in the Standard preparation; and fu 
and r s are the peak responses obtained from the Assay prep¬ 
aration and the Standard preparation, respectively. 


Dexamethasone Acetate Snjectable 
SŁusipe^siora 

» Dexamethasone Acetate Injectable Suspension 
is a stenie suspension of Dexamethasone Acetate 
in Water for Injection. it contains an amount of 
dexamethasone acetate monohydrate 
{C 2 4H 3 iF0 6 ■ H 2 0) equivalent to not less than 
90.0 percent and not morę than 11 0.0 percent of 
the labeled amount of dexamethasone 
(C22H 29 F0 5 ). 

Packagirag and sto ragę— Preserve in single-dose or multi- 
ple-dose containers, prererably of Type 1 glass. 

USP Referertce standards (11)— 

USP Dexame£hasone Acetate RS 
USP Endotoxin RS 

Iderotof kation, Infrared Absorption (197IVf)—Obtaln the test 
specimen as foflows. Transfer tne contents of a well-shaken 
Container of Injectable Suspension to a fine-porosity, 
sintered-glass vacuum filter, filter, and wash with several 
10-mL portions of water. Remove the powder from the filter 
and alfow to air-dry. [notę—D o not use heat to dry the 
specimen. Total or partial dehydration may occur. Use a 
similar undried preparation of USP Dexamethasone Acetate 
RS.] 

Ractariai Endotoxlns Test (85)—It contains not morę 
than 21.7 USP Endotoxin Units per mg of dexamethasone 
acetate. 

pH (791): between 5.0 and 7.5. 

Ofher iequkements —It meets the reguirements under in - 
jeclions a na implanted Drug Products (1). 

Assay— 

Mobile phase , pH 6.0 Buffer soiution , Diiuent , and Chro- 
matographic system —Proceed as directed in the 4ssay under 
Dexamethasone Acetate. 

Standard preparation —Dissolve an accurately weighed 
guantity of USP Dexamethasone Acetate RS in Diiuent to 
obtain a soiution having a known concentration of about 
0,09 mg per mL. 

Assay preparation —Transfer an accurately measured vol- 
ume of well-shaken Injectable Suspension, eauivalent to 
about 40 mg of dexamethasone, to a 100-mL vo!umetric 
fiask, Add 75 mL of Diiuent, and sonicate until a elear solu- 
tion is obtained. Dilute with Diiuent to volume, and mix. 
Transfer 10.0 mL of this soiution to a 50-mL volumetric fiask, 
dilute with Diiuent to volume, and mix. 

Procedurę —Separately inject equal volumes (about 20 pL) 
of the Standard preparation (before and after injections of 
the Assay preparation ) and the Assay preparation into the 
chromatograph, record the chromatograms, and measure 
the responses for the major peaks. Cafculate the quantEty, in 
mg, of dexamethasone (CzżHz^FOs) in each mL of the Inject- 
abte Suspension taken by the formula: 

(392.47/434.51 )(500C/ V)(r u /r$) 

fn which 392.47 and 434.51 are the molecular weights of 
dexamethasone and anhydrous dexamethasone acetate, re- 
spectlvely; C is the concentration, in mg per mL, of USP 
Dexamethasone Acetate RS in the Standard preparation; V is 
the vofume, in mL, of Injectable Suspension taken; and r u 
and r$ are the peak responses obtained from the Assay prep¬ 
aration and the Standard preparation , respectivefy. 






